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MEDICAL DIAGNOSIS.

PART L.

CRAELTER T

INTRODUCTION.

THE physician arrives at an opinion regarding his patient in two
ways : by inquiry of the patient or of friends of the patient, and by
his own objective examination. The result of the former is called the
Anamnesis ; the latter reveals the Fresent Condition of the Paticnt
The notes which the physician makes from time to time in the course
of his continued observation of the patient, and in which he records
the changing phenomena of the disease, constitute the History of the
Case.

The judgment thus formed is briefly expressed as the diagnosis.
In many cases this is pathologico-anatomical, since in a functional dis-
ease it assigns the case to one of the schemata which are used for this
class of cases. Only in one part of the terms usually employed in
specifying the diagnosis something is comprised which nowadays is
of supreme interest—estelogy ; and at the present day medical science
more and more seeks to establish an efivlogical diagnoesis. Yet we
know that many anatomico-pathological changes have very different
causes, as, for example, diphtheritic disease of the mucous membrane,
lobar pneumonia. This is also true of many functional diseases.

In making a clinical diagnosis, therefore, one must aim to have it
comprise not only the anatomical or purely functional characterization
of the disease, but that it should also include a statement of its etiology,
if the present state of our knowledge in this direction enables us to
do so.

But, furthermore, there belongs very much more to the conception
of a diagnosis in its wider sense. Every person is individualized ac-
cording to his physical development and his vital functions, but still
more by the reaction of his tissues and his bodily functions to abnor-
mal irritation. Hence every disease, according as it develops in this or
that person, manifests a different, an individual, character. This fact is
frequently observed, as in two cases of typhoid fever or two cases of
pulmonary tuberculosis occurring in subjects apparently exactly alike,
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18 MEDICAL DIAGNOSIS.

in whom sometimes at the same stage of the discase there may be the
greatest possible difference in the clinical picture. But very ﬁ_*r.}qm.:ntly,
in order to ascertain how the disease manifests itself in an individual
case, it is necessary to make a most careful general examination of the
patient, to analyze the secretions and excretions, and often cven to
extend the observations over a considerable period of time, :

The objective point of the physician’s investigations at the bedside
is therefore an individual diagnosis, first on purely scientific grounds,
but still more important from the practical consideration that it must
form the indispensable basis for individualizing the treatment.

In recent times we have learned a great many new facts regarding
the etiology of diseases, and especially of those that are infectious. At
the present time a number of the most important etiological diagnoses
are made by microscopical and bacteriological means. Herein consists
an extraordinary advance in clinical instruction. But in respect to
what has been said above here lurks a certain danger. That is to say,
in itself an etiological diagnosis is always schematic: for example, it 15
positively asserted that the exciting cause of a lung-disease is the
tubercle bacillus, but this says nothing of the disease, tuberculous
phthisis, which is present. In order to discover this the patient must
be carefully examined from head to foot, and it must also be deter-
mined, partly by the anamnesis, partly by medical observation of the
condition of the bodily functions and the variations in temperature.
Formerly, before the tubercle bacillus was discovered, it was at least
necessary to make a careful examination of the chest, perhaps also
observations of the temperature, in order to make a diagnosis of tuber-
culosis. Thus, in a sense, one was compelled to give attention to the
form of the existing disease. But nowadays it suffices for many, un-
fortunately, to find the bacilli in the sputum. This example serves to
show how easy it is for the interest of the physician to be diverted from
the patient himself by his investigations with the microscope and in the
bacteriological laboratory. Every one who shares with me the opinion
that it is necessary to make an individual diagnosis will take cogni-
zance of the fact that clinical thinking may be neglected in the pursuit
of these newer methods. The individual diagnosis can never be made
at the study-table, but only and always at the bedside, and there only
by a sort of artistic construction of the complete picture of the disease
out of its collective phenomena, anatomical and functional,

Hence what was expressed in the Preface to the first edition of this
work must here be repeated in the most emphatic terms: we should
guard ourselves against the mistake of theorizing. A clinical diagnosis
must always take into consideration the ww/hole man. The clinician
must never be satisfied with a diagnosis made with a microscope or a
chemical reaction. All the phenomena must always be combined in a
comprehensive description.

: Since tllw chief object of this _W'Dl'k is the teaching of the examina-
tion of patients and the presentation of the methods of conducting it
we limit _c-urselves to a short description of the method of obtaining thfl.'
anamnesis.
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ANAMNESIS.

What is it necessary for the physician to know, beyond what his
examination reveals, in order to recognize a given disease in itself and
to form a critical judgment regarding the patient in a larger sense?
It is difficult to define this. Facts which appear insignificant in them-
selves, in experience often exercise a decided influence upon the special
diagnosis, and especially in forming a judgment regarding the consti-
tution of the patient or upon the timely recognition of a secondary dis-
ease. From having at hand clear knowledge of the symptoms of the
different diseases, both of their remote or predisposing and of their
directly exciting causes, a physician of experience is able in a short
time to select what is essential from the past, and so to avoid too great
prolixity. But it is always well for the beginner to secure as complete
an anamnesis, or prior history, as possible, in order that he may allow
nothing of importance to escape his attention,

The anamnesis generally begins with and involves the question as
to whether the disease is acute or chronic, what organs are affected or
are inclined to be diseased. This determines the examination to fol-
low, in that certain organs are examined with greater exactitude than
others. But the examiner must guard himself from too great influence
or prejudice from the result of the anamnesis: the objectivity of the
objective examination must be kept in view; and this, in turn, may
aive occasion for supplementing the anamnesis by propounding addi-
tional inquiries regarding certain occurrences and appearances, and
thus a conclusion is finally reached. It is advisable for the student,
under all circumstances, with all the patients he examines, and for the
physician at least with his more important cases, to note down in
rezular order the results both of the anamnesis and of his examination.
[See Translator's note, page 24 ¢ seq. ]

For the purpose of clinical instruction it is frequently of advantage
to note the present state of the patient before making the anamnesis,
We are thus better able to see the real facts and to preserve the objec-
tivity of our judgment; but it cannot be expected that a physician will
long continue to observe this rule in ordinary practice.

Mode of Taking the Anamnesis.—First, we always note the
name, occupation, age, residence of the patient. Then we conduct, as
simply as possible, a dialogue with the patient, or, in the case of a
child or of a person who is insensible, unconscious, or mentally dis-
turbed, with his neighbors or relatives. How much we may allow
the person simply to tell, how much we must learn by asking ques-
tions, must depend upon the cultivation and intelligence of the one
giving the information. We must particularly guard against asking the
patient leading questions—that is, influencing the reply by the manner
in which we put the questions. To the question: * Have you, then,
really never had any pain in the bowels?” or, “ Did you never have
any pain in the bowels? " we shall almost certainly receive an affirma-
tive answer, either from indifference, or from a desire to make his com-
plaints as interesting as possible and to enlarge upon them, or, lastly,
because he is of a very impressionable nature, and the question of
pain suggests to him what in reality he has not had.
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On the other hand, we must exercise close scrutiny of what the
patient voluntarily communicates—a scrutiny which it is generally best
not to allow the patient to know of. Where and how this has to be
done can of course not be explained at length. We will here note
only a few points which occur frequently :

(@) We must not accept without further inquiry the name the
patient gives to a disease he has formerly passed through, since mis-
chief is often done by the laity in the use of the names of diseases, as
of diphtheria, typhus, etc. In any doubtful case we inquire its symp-
toms, and also what the physician who attended the patient had called
the disease.

(6) The simulation of a disease is common. This was formerly
confined in large part to the domain of hysteria; but, nowadays, from
certain known social reasons, it is much more frequent. Neuralgia,
rheumatism, trembling, spasms, even paralyses, the principal symptoms
of traumatic neuroses, also pains in the bowels, asthmatic attacks, are
the conditions which are most often simulated. In this way the phy-
sician may be led astray not only by false anamnestic statements, but
clever persons are often capable of doing incredible things in simulating
objective symptoms.

(¢) The concealment of the existence of disease is manifest with
reference to the different sexual diseases, especially syphilis. Women,
moreover, often attempt to avoid all statements in regard to the sexual
apparatus, even when it alone is diseased. Inebriates and those who
practise onanism often confess their habits to the physician only with
great reluctance.

What the Anamnesis Comprises.—The exact knowledge of
the etiology and symptomatology of internal diseases is here the only
correct guide, and at the same time gives us complete information re-
specting the cases which, under various circumstances, come under
consideration. We are content with indicating the essential point of
view by the introduction of a few examples. We may divide every
anamnesis into the following two parts :

I. Previous listory of the paticnt : This comprises all that it is im-
portant to know up to the beginning of the disease on account of which
the patient consults the physician.

II. The present discase: This relates to the exciting causes, the
commencement, and the course to the present time,

Here it is always necessary to ascertain exactly how deeply the
present disease is rooted in the former history of the patient. That is
to say, it is not only necessary to consider the first vestiges of the
present disease itself, but also those morbid conditions which have
prepared the soil for it.

Previous History of the Patient.

1. Heveditary Disease (Heredity)—This is of importance in so many
diseases that in each and every case we have to inquire regarding the
parents, brothers, and sisters of the patient, and also very often regard-
ing the brothers, sisters, and parents of the parents. There especially
come into view in this connection syphilis, tuberculosis, diseases of the
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brain, and certain general neuroses. Heredity as regards rheumatism,
carcinoma, diseases of the heart, and gout is of secondary importance,
yet not immaterial. These discases are in part inherited as such, in
part they confer upon the descendants only the organic foundation, the
disposition to the new development of the same or related diseases.
Different descendants are variously divided by heredity. Often indi-
viduals, or a majority, are wholly exempt. It also happens that one
generation is entirely passed over, and the trouble reappears in the
following generation (hence the question regarding the grandparents).

It has been proved that most of the infectious discases can be trans-
mitted from mother to child én wtero. This is true of syphilis, although
the conditions are more complicated in this disease. Tuberculosis, as
such, is only exceptionally transmitted.

2. The manner of life, habits, profession, occupation, residence, expe-
riences as to fatigue, other harmful influcnces to which they have been
exposed, whether they have descendants, and, in the case of women, the
number and character of thetr confinements, compose this group.

Under #he manner of life are considered the diet, character of dwell-
ing, and the clothing. Injurious habits play a very important part in
the manner of life, especially immoderate use of alcohol and other
luxuries, of tobacco, narcotics, etc.; venereal excesses must also be
taken into account. But it is important to remember that, within wide
limits, the harm of these things differs with the individual.

Profession and occupation on the one hand affect the whole constitu-
tion, and on the other are often to be regarded as predisposing or
exciting causes of disease; finally, they may exert a favorable or an
unfavorable influence upon the course of an existing chronic disease,
Thus, for instance, stonecutters and polishers, millers, workers in wool,
by continually inhaling fine dust from the stone, flour, and wool, are
very frequently inclined to bronchial attacks and diseases of the lungs;
thus, too, the occupations that have to do with lead (type-setting, type-
polishing, painting, etc.) or with mercury (making mirrors, etc.) fre-
quently cause chronic poisoning by these metals. Persons who are
engaged about sheep, swine, horses, or with the fresh skins and hair of
these animals, are apt to have malignant pustule and other diseases.
Phthisical patients are specially to avoid working as stonecutters,
while victims of heart-disease are not to be employed with lead; and
so of other diseases and occupations.

The place of prior residence is to be considered with reference to
miasmatic (intermittent) endemic diseases or epidemics, which may
have prevailed there at that time. With travellers, exotic diseases,
which less frequently occur in their native places, as lepra, some infec-
tious diseases, certain exotic animal parasites, etc., must be thought of.

As regards fatigue, army marches are to be regarded as particularly
fruitful sources of disease. At the present time it is becoming more
and more necessary to take into account those voluntary exertions
which are connected with sport. A fall, slight perhaps, but whose
effects continue ; or a wound, without other immediate sequela except
that it does not heal —of these account must be taken, and also of very
harmful momentary experiences, as sorrow, care, severe fright, anxiety.

Where there is sterility we consider anomalies of the sexual appa-
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in our minds, and when we make the record we shall place them in a
natural and logical order. Having a regular form for keeping records
of cases soon develops an order of procedure in accordance with it.

Case-taking is a most valuable aid to the student in clinical study.

1. He learns to make a systematic examination of the patients he
sees. He forms the habit of bringing before his mind each factor in
the case in orderly succession. There are two advantages from this :
First. He forms the hadit of thorowgliness in examiming his cases.
Second. He can readily compare one case with another, having ar-
ranged the factors of each in like order. While it is not necessary in
making the examination to have or to follow strictly a printed form,
yet it is desirable to have some regular form for making the record, so
that cases that are similar can be readily compared. One case may
require going over only a few points; in another it will be necessary to
examine every organ in the body.

2. The memory is greatly strengthened. Memory depends upon
attention and repetition. Case-taking cultivates both of these in an
eminent degree. Facts and symptoms that else would escape notice
entirely or be only slightly noted are brought prominently before the
mind for consideration. Their value or bearing is weighed, and so
they are strongly impressed upon the mind.

3. The mind is developed by this habit of carefully reflecting upon
every feature of a case. Thought is both stimulated and made easy.
Clearness and power of thought are increased. Independence of
judgment is cultivated. Both knowledge and intellectual cultivation
are acquired. “ By knowledge is understood the mere possession of
truths ; &y intellectual cultivation or tntellectual development, the power
acquired by exercise of the lugher faculties, of a more varied, vigorous,
and protracted activity” (Sir William Hamilton).

4. Ease and habit of writing are almost unconsciously acquired.
This is most valuable. The great majority of physicians keep no
records of cases. Many never record or publish important ones,
because they have not the facility of writing which comes with prac-
tice. Awuypthing is easy to the practised land. * Who can estimate how
much we have lost from the fact that generations of men gifted with
powers of acute and shrewd observation have passed away without
leaving one record behind them? Think not that it is the hospital
physician or surgeon alone who can advance the progress of medicine.
There is not a practitioner who could not aid this great work. But he
can only add to it with efficiency if he has faithfully recorded lis obser-
pations, and does not trust to the general and vague impressions of
unassisted memory. Therefore, on all grounds, personal to yourselves
and general for medical science, so engrain this habit within you that it
becomes a second nature " (Coupland).
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as is frequently the case in typhoid fever, where such a condition of
the patient is so frequently and sometimes early present that it may
aid in the diagnosis.

But in still another way the position in bed is sometimes charac-
teristic.  Patients with acwte affections of the chest-organs involving
only ene side (pneumonia, pleurisy, pneumothorax) generally fe wpon
the side, and for the most part upon the side affected.  This may be due
to various causes. The pain caused by breathing is generally in this
way diminished, because by lying upon the side the motion of that
side i1s very much lessened, while, on the other hand, the motion of
the upper side in breathing is greater when on the side than when the
patient lies upon the back ; hence the sound side, when the patient lies
upon the diseased side, can better compensate for the loss of the por-
tion diseased. In exudative pleuritis frequently there is the further
advantage in lying upon the affected side that the exudation least
interferes by pressure with the healthy side.

Yet patients with pneumonia not infrequently lie upon the healthy
side because they are not able to endure the pressure of the weight of
the body upon the diseased side. That in diseases of the chest pa-
tients are generally inclined at the beginning of the disease to lie upon
the sound side, and later upon the diseased side, I am not able to
affirm.

Children sick with typhoid fever sometimes lic on one side with the
legs drawn high up (position of a hunting dog). Such patients, being
often at the same time in stupor or unconscious, continually return to
this position. It seems like an unconscious impulse, and at the same
time has something of the so-called compulsory position.

Difficult breathing {:f_}rspum] if extreme, prompts one to assume the
upright sitting posture in bed or in an casy-chair—orthopnca—because
in this attitude the action of the accessory muscles of respiration is
more effective than when lying down. Orthopnea may therefore occur
with all diseases which are accompanied with marked interference with
respiration, as in narrowing of the air-passages in disease of the lungs
(comparatively rare with phthisis),' in diseases of the pleura, heart, peri-
cardium, with large effusions into the abdominal cavity which press the
diaphragm up, and in general dropsy with effusions into the cavities
of the body. In the severest cases the patients may indeed be obliged
to keep the sitting posture, even to sleep. The continued exertion of
sitting and the diminished sleep obtained in this position, besides the
great anxiety and excitement these patients generally have, usually
quickly bring on exhaustion.

Another group of characteristic situations and positions in bed refer
to diseases of the brain and its membranes. Thus meningitis betrays
itself often at the first glance by episthotones, with the head boring
into the pillow—so-called contraction of the neck. In circumscribed
disease of the cerebrum the head is sometimes persistently inclined to
be drawn forcibly to one side—forcible contraction of the head. In
affections of the cerebellum and of the pediculi cerebelli medii the
patient sometimes continually keeps a certain lateral position as by an
unconscious or only half-conscious impulse. If the patient is moved

I See under Dyspnea.
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out of this position, he always returns to it again immediately. Such
positions are called compulsory positions. It is well to use this ex-
pression exclusively for those attitudes and positions which the patient
takes or remains in instinctively when there is complete exclusion of
consciousness. But the positions of patients suffering from disease of
the chest, etc.,, mentioned above, do not strictly belong to the compul-
sory positions,

Paralyses and atrophies of the most different muscles, particularly
those of the trunk, of course furnish a great number of, anomalies.'
There is a sign which belongs to the most varied chronic inflammatory
abdominal affections which involve the peritoneum : sometimes patients
have a peculiar bent-forward attitude in standing and walking, because
in an upright attitude they feel tension in the abdomen. Here belong
parametritis, more severe chronic perityphlitis, etc.

IIl. THE STRUCTURE OF THE BODY AND NUTRITION:
WEIGHT.

The development of the skeleton determines the form of the body.
Generally, firm bones and broad, flat chest are characteristics of strong
and enduring health, while those persons of delicate skeleton, espe-
cially with slender ribs and narrow chests, are considered capable of
both limited life and endurance. Yet this is only a general rule. We
often see people of delicate build who are remarkably tough and en-
during, both with reference to exertion and disease; and not infre-
quently we find robust people with little power of resistance, especially
to acute diseases.

Unusually defective development of the skeleton, also other anomalies
of the growth of the skeleton similar to rhachitis (among others “ the
fetal rhachitis "), are frequently found in idiots and cretins. There is
also the development known as dwarf, without any other anomaly.

The form of the thorax is of especial importance. With a slight
and narrow chest-cavity there is a proportionally frequent disposition
to tuberculosis of the lungs; and, on the other hand, a certain fulness
carries with it a tendency to emphysema of the lungs?

The significance of the structure of the pelvis is manifest in the
practice of obstetrics.

The muscles, the subcutaneous tissues, and the skin furnish a
means of judging of the nutrition and also of the weight. In general,
well-nourished and healthy persons have a certain volume and firm-
ness of muscles. There is also a relation between the muscles and
the skeleton. But even in perfectly normal persons there is a ve
marked difference in the volume of the muscles, which is not always
explained by differences of occupation. By experience the eye grad-
ually becomes quick in recognizing a suspiciously small muscular
volume ; yet the firmness of the muscles is a better guide to an opinion
than their volume.

The fat of the subcutancous tissues may be very differently de-
veloped in persons of good health. As a rule, it varies with the age,

1 See section on Nervous System.
* This will be more particularly spoken of under Respiratory Organs,
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being greater for the first years of life up to the forty-fifth or fiftieth
year. Beyond this it again, as a rule, becomes less. It also sometimes
varies in a shorter time without I:u:mc:r caused by disease, most fre-
qucntly and markedly in women at .nlmut tw-;ntv years of age. It
varies also, as a matter of course, with the kind and the richness of
food, as well as with the occupation. Loose adipose tissue generally
indicates a weak organization,

A marked degree of leanness of the subcutaneous tissue under
all circumstances is suspicious, and suggests an examination as to
whether it may be caused by disease. In the same way the accumula-
tion of fat beyond a certain degree becomes pathological. The
measure or degree can only be established by experience.

Of much greater importance is a commencing, even though a slight,
wasting away “of the subcutaneous fat, and eventually also of the mus-
cles. As we have said, this is sometimes physiological. It can also
take place from very poor nourishment, as among the poorer classes.
But in the majority of cases it is caused by disease, and it is therefore
important not to overlook it. This wasting can only really be learned
by the physician when he has known the patient for some time. When
this is not the case he must rely upon the statements of the patient and
his surroundings, and therefore this subject properly belongs to the
“previous history.” When the emaciation 1s marked, its proof is
furnished by the condition of the skin. In these cases the skin
of the patient’s whole body is loose, and can easily be taken up in
folds.

Excessive wasting is denominated afrophy, emaciation, and, when
this is accompanied by general loss of strength and failure of function,
marasmus or cackexia.

Weight.—The weight of the body is an excellent index, and one
which is superior to all other signs of corpulence and its increase or
diminution. The absolute value of the weight of the body in the dif-
ferent periods of life has no diagnostic interest, for the reason that it
varies within wide limits. Likewise the relation of the weight of the
body to the height and the circumference of the chest has scarcely any
significance for our purposes, because as yvet a norm has not been
determined. On the other hand, change in the body-weight wrought
by disease is of the greatest importance. In chronic diseases this is an
extremely valuable means of determining whether the disease is in-
creasing, standing still, or is being recovered from. Taking the weight
regularly (say, weekly) in cases of tuberculosis is especially to be rec-
ommended, also in diseases of the digestive apparatus. In convales-
cence from acute diseases, following the weight of the body is also a
very important aid espu:mll}r for the early recognition of the possibility
of the discase bccommg chronic or of the presence of associated chronic
diseases.

Edema influences the weight in a peculiar manner. It causes a
misleading increase in weight when it makes its appearance, and a by
no means disagreeable decrease of the weight of the patient when it
disappears. It is important in diseases which dispose to dropsy to
always think of its possibility whenever striking alterations of weight
appear, even in cases where edema or effusion cannot be demonstrated,
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It is increased during active exertion by increased temperature of the
blood, by moist heat, by mental impressions, especially fear; finally,
by certain ingesta, as hot tea, by pilocarpin, etc. In some of these
cases there is at the same time an increase of heat of the body, which
is overcome by the perspiration, cooling being caused by its evapora-
tion. It is well known that the perspiration exercises a continual
regulating influence on the temperature of the body.

The loss of water by evaporation (the greater part of the insensible
perspiration) in health is, c@teris paribus, greater at night than during
the day. It seems to alternate with the secretion of the urine.

In healthy people the secretion of perspiration is in this way very
changeable. But it is still more so in cases of illness. It may be
increased to such a degree that the whole bed may be wet through
(hyperidrosis). On the other hand, it may be so diminished (/ypihi-
drosis) that the skin is perfectly dry (emidrosis). Hyperidrosis of the
whole body is called kyperidrosis untversalis ; if confined to a part of
the body, kyperidrosis localis. The latter may be unilateral (fem-
drosis).

The influences which produce these morbid alterations of perspira-
tion are without doubt of different nature. In the first place, there are
chemical influences by abnormal products in the blood and lymph, as,
for instance, accumulation of carbonic acid; of urinary products, as
urea; products of muscular exertion. Here also belong the auto-
infections. Then there are bacterio-chemical bodies, and, lastly, other
poisons, which produce or suppress perspiration.

These factors in part act directly upon the sudorific glands, in part
indirectly through the nervous system. The latter, however, may be .
acted upon by independent influences, giving rise to the following : psy-
chical perspiration ; hyperidrosis and anidrosis in central and peripheral
diseases of the nervous system.

A general perspiration may take place in cases of illness—

1. When there are present conditions which are analogous to those
which produce it in persons in a state of health, as in cases of strong
tetanic convulsions by the increased muscular work and heart-action.
On the contrary, in cases of epileptic, hysterical, and other convul-
sions we have either no perspiration, or at least none corresponding
with the very great muscular exertion; in all possible diseased con-
ditions connected with great excitement, especially fear, or with severe
pain ; and again, sometimes, not always,' from a high degree of atmo-
spheric heat, warm baths, moist warm pack, or sudorifics (pilocarpin,
etc.). Morphin also, with some persons, induces perspiration.

2. In difficult breathing—dyspnea. This is generally accompanied
by sweating. In the same way sweating sometimes occurs with
heart-disease, accompanicd by an engorged condition of the * greater *
circulation : also with all diseases of the respiratory organs and their
surroundings which interfere with respiration.  Perspiration is here
produced both by the venous quality of the blood and the anxiety or
fright * which is always present in dyspnea.

3. In febrile diseases. Sweating usually occurs with the fall of the

temperature in these diseases. In these cases the perspiration performs

1 See below under Anidrosis. I See above.
3
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the additional service of washing away the poisons which have accumu-
lated during the course of the disease. The most important instances
are (a) the critical sweat of a rapid definite decline of the fever, espe-
cially frequent in pneumonia and febris recurrens [relapsing fever]; (4)
the sweat which regularly accompanies the fall of temperature in inter-
mittent fever and pyemia (diseases which manifest themselves by rapid
rise and fall of temperature), the night-sweats of the hectic fever of
phthisis, and the sweat of the remittent (hectic) fever of typhoid fever;
and (¢) the cold sweat of collapse (that is, the sudden failure of strength
in the death-struggle).

Acute articular rhewmatisme manifests itself by considerable poison-
ous perspiration, which may not depend upon a fall of temperature ;
this is also true in rachitis. Finally, there is always the inclination to
perspiration in the commencement of convalescence from severe dis-
eases and in parturient patients, when there is great weakness and the
vascular system is easily excited.

Local sweating occurs in various neuroses, also in organic diseases
of the nervous system. There is very frequently sweating of the
whole of one side (femidrosis) or of the head alone, as in Baselow’s
disease, migraine, hysteria, localized disease of the brain, and in
mental diseases.

Diminished secvetion of sweat, even to complete awidrosis, is ob-
served chiefly in high continued fever. It is, moreover, a peculiarity
of all diseases which are accompanied with considerable loss of water
by the bowels or the kidneys, of severe diarrhea of any kind, con-
tracted kidney, and diabetes. The anidrosis which exists with general
dropsy, in consequence of the anemia of the skin produced by the
pressure and stretching, has a peculiar appearance.'

The anidrosis of high fever and general dropsy is very persistent,
sometimes resisting all therapeutic measures, as, for instance, those
acting directly upon the skin (moist heat, etc.), and the medicines
already mentioned.

Qualitative alterations of sweat exist sometimes in severe jaundice?
when it contains the coloring matter of bile and is yellow in color ;
also, when the urinary secretion is greatly diminished or entirely sup-
pressed, as in nephritis, diseases of the urinary tract, and cholera. Tt
then sometimes contains considerable quantities of urinary products,
which in some cases, by the evaporation of the perspiration, crystallize
upon the skin (especially upon the nose and forehead) in small white
scales, This is called wridrosis, the scales giving the reaction of
urinary ingredients. Occasionally, however, they consist only of
common salt.

C. The Color of the Skin.

As is well known, races differ in the color of the skin, but even in
the Indo-Germanic race there are variations depending upon the stock,
the climate (blond, brunette). In some nations the pale, in others a
more florid, complexion, especially of the face, preponderates, We
know that there are differences depending on the mode of life : also
that, even as regards the so-called healthy color of skin, considerable

! S¢e under E. * See under Icterus,
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individual variations exist. But, after all, the hue of the skin stands in
intimate relation to a large number of diseases of the internal organs.

It is considered most suitable to judge from the color of the counte-
nance, the portion of the skin most generally reddened; and, since on
every hand we have opportunity for practice, it is well to sharpen the
eye for critically examining this part of the body. But the color of the
countenance can sometimes deceive us,' and it is therefore advisable
always to examine the mucous membrane of the lips, mouth, and
throat,? and, besides, to observe the color of the skin of a part of the
body usually covered by the clothing.

We recognize the following abnormal colorations of the skin:

1. The pale skin.

2. The abnormally red skin.

3. The blue-red cyanotic skin.

4. The yellow skin of icterus.

5. The bronze skin.

6. The gray skin produced by nitrate of silver.

I. The Pale Skin.—This can to a certain extent be physiological,
especially in persons who spend little time in the open air. In these
cases a glance at the mucous membrane gives further information.
But one can be deceived regarding such persons, who, having exposed
the face (also arms and hands) frequently to radiant heat or to cold
and heat in rapid succession, often have a local redness of face. This
redness of face may arise from other causes?

Only experience can enable one to distinguish between physiologi-
cal paleness and that produced by disease. The recognition of the
latter is frequently aided in that it is associated with a grayish, yellow-
ish, or, in a word, with a sickly, color. The color of the skin is pro-
duced by the fulness of its capillary vessels. The abnormal paleness
may be dependent upon disturbance of the circulation, and in conse-
quence of diminished force of the heart or active narrowing of the
peripheral arteries, or by a lessening of the quantity of the blood-con-
stituents, chiefly of the hemoglobin.

The redness of the skin depends upon the degree to which its capil-
laries are filled with blood. There is abnormal paleness if either too
little blood or too light blood is circulating in the capillaries of the
skin. The causes of the morbid paleness are, therefore, on the one
hand, disturbances of circulation—. ¢. decrease of motor power of the
heart as well as arterial spasm, or, on the other hand, deficiency of
hemoglobin. It is an important diagnostic point to decide in all cases
of paleness, first of all, to which of these two principal groups the pale-
ness belongs. The surest diagnostic means, however, and the one
which should always be applied if there is the least doubt,is the
examination of the blood.*

We distinguish (@) Temporary paleness, which is partly physiological
and partly pathological. It occurs with strong emotion, especially fright;

1 Vide especially under Red Skin. i
? It is wrong in making a diagnosis of anemia to include the observation of the con-
junctival mucous membrane. It is not decisive, since many persons in whom the teguments

are elsewhere pale, at times easily have the conjunctiva injected.
* See under Red Skin, b See under Examination of the Blood,
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in syncope or fainting ; in the chill of fever, which ordinarily accompanies
a rapid, considerable elevation of temperature ; in spasm of the capillary
vessels; in vascular spasm which occurs spasmodically, particularly in
the extremities. This spasm is observed either as a simple vaso-motor
neurosis or in connection with certain phenomena in the heart. (&)
Palencss lasting a longer or shorter time. This comes on sometimes
quite rapidly, at least in the course of a few moments, during profuse
hemorrhage and in sudden collapse—that is to say, in sudden failure
of the heart as it occurs in acute, and sometimes chronic, diseases, and
in acute poisoning. The sudden paleness in consequence of the loss
of blood or collapse is accompanied by acceleration and attenuation
of the pulse, great weakness, and sometimes with disturbance of con-
sciousness,

External hemorrhages make themselves evident. But cases of
severe internal hemorrhage, especially of the stomach or bowels, of
ruptured aneurysm, hemorrhage from internal wounds of any kind, are
declared only by this sudden paleness, sometimes even before the
patients themselves, if quiet in bed, complain of weakness.

In a case of endocarditis which I saw the patient became pale, as
one does from an internal hemorrhage, with increased frequency of
pulse and stupor, within less than ten minutes. At the autopsy there
was found a recent total rupture of an aortic valve.

This paleness, spoken of under (&) above, can develop more slowly
within a few hours or days by considerable repeated hemorrhages.
In such a case the examination of the blood always shows it to be
watery, deficient in hemoglobin, and often also in red corpuscles,
because after losses of blood the watery constituent is always restored
first. [This condition is called lydremia] It develops as a symptom
of weakening of the heart's activity in all acute and chronic diseases of
the heart and pericardium; also in diseases of parts adjacent to the
heart, as pleurisy and abdominal affections, with much pressure upon
the diaphragm in case they interfere with the action of the heart:
finally, in many acute diseases, especially in diphtheria, in heart-failure
from diseases affecting the muscular structure of the heart, and very
often and very quickly in acute catarrh of the stomach (acute dyspep-
sia). Here hydremia is connected with imperfect fulness of the blood-
vessels.

Finally, paleness of the skin comes on in certain conditions gener-
ally unnoticeable, insidious, and is a chronic condition ; in the so-called
special diseases of #e blood and of the blood-making organs—indeed,
most unfortunately, from a diminution of the hemoglobin, hence in
chlorosis, also in pernicious anemia, leukemia, pseudo-leukemia. In
this list also probably belongs malarial cachexia. Paleness is a
symptom of all slowly-developing secondary anemias (cachexia) as
they occur in a large number of diseases, such as all chronic febrile
diseases, especially tuberculosis; in suppurations without fever: in
continuing slight hemorrhages, as in many tumors and in ankylosto-
miasis [Egyptian chlorosis]; in all chronic diseases of the digestive
tract; in most diseases of the female generative organs: in the dif-
ferent forms of chronic nephritis, especially the large white kidney ; in

1 Compare seclion on Circulatory Apparatus.
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chronic poisoning, especially by mercury or lead; sometimes, also, in
constitutional syphilis; in malignant growths, especially in cancer
proper; and in chronic diseases of the heart, but especially in fatty
heart and mitral and aortic stenosis.

In the first two of these three groups the coloring faculty—:. ¢. the
faculty of the blood to redden the skin—is always more or less dimin-
ished; but also the defective power of the heart may contribute to
paleness. In the third group, that of heart-diseases, however, the
principal causes are defects of the circulation.

Often there exists not only paleness of the skin, but its color has a
still further characteristic appearance. In severe anemias we have a
peculiar waxy appearance, which not rarely has a yellow tone. A
striking, light white skin often exists with the so-called large white
kidney (chronic parenchymatous nephritis), also in a certain proportion
of the cases of lead-poisoning (which latter is often of a grayish white),
of leukemia, and of tuberculosis. In chlorosis the skin has a greenish
hue; in diseases of the heart-muscle and in mitral insufficiency the
skin is generally a smutty yellow, while in the cachexia of cancer it is
often gray-yellow.

Often a large development of adipose tissue strikingly contrasts
with a pathological paleness, and this is especially to be seen in dis-
eases of the blood, particularly in chlorosis and pernicious anemia and
also in heart-diseases. In both cases, however, one must be careful
not to be deceived by the presence of edema.

2. Abnormal Redness of the Skin.—This expression compre-
hends a superfluity of normal blood, because up to the present time
we do know of such a condition—i. ¢. a genuine plethora.

General abnormal redness of the skin is always a sign of a general
hyperemia of the cutaneous capillaries, and it occurs in high fevers,
especially in continuous fevers. It also is present during the perspira-
tion following a warm bath. Finally, in poisoning with atropin, even in
very mild cases, it is developed like the redness of scarlet fever. (The
scarlet-fever redness, being connected with a disease of the skin, does
not belong here.)

Local redness, depending upon a dilatation of the capillaries, exists
very frequently in the face, and indeed is physiological in those who
labor in the sun. It comes and goes quickly, as in blushing (rubor
pudicitie), in nervously excitable persons in consequence of very
slight psychical impressions, also not infrequently as a result of
physical exertion. Moreover, we sece redness of the face in fever;
finally, one-sided redness of face in the * paralytic” form of hemi-
crania.

Tuberculosis is characterized by a very marked variation in the ful-
ness of the capillaries of the face: if the patients are entirely at rest
and without fever, they are generally pale, but under excitement or
exertion, after eating, and, lastly, during fever, they exhibit a very
striking, generally bright, redness of the cheeks and often a sharply-
defined spot (hectic redness).

In the slight forms of anemia, especially if associated with ner-
vous irritability of heart, likewise with local vaso-motor disturb-

! Compare p. 47.
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ances, there is sometimes intense redness of the face which may con-
ceal the anemia from the physician. :

For distinction of circumscribed hyperemia from Hemorrhage in
the Skin, see under the latter.

3. The Blue-red Skin, Cyanosis.—This is most plain on the
parts that normally are bright red, hence more than elsewhere on the
mucous membranes, on the lips, checks, etc.; also on the knees, the
phalanges of the fingers, and under the finger-nails. A moderate
degree of cyanosis, therefore, would only be discovered at these parts.
A marked degree, on the other hand, exhibits a blue color spread over
the whole body, while those parts, especially the mucous membrane,
become black-blue.

The cyanosis of the new-born, with heart-failure, is so striking to
the experienced observer that it is regarded by him as pathognomonic.
This symptom occurs, according to the gravity of the organic changes,
either persistently or only after exertion. The popular name for it is
“blue disease.” One only sees anything like it in the death-agony
and, exceptionally, in severe spasms with marked interference with
breathing. The combination of cyanosis with great paleness is desig-
nated as * livid skin.”

Cyanosis arises from the blue-red color of the capillaries, and this,
as is well known, is caused by an accumulation of carbonic acid and
deficiency of oxygen—that is to say, by the venous or hypervenous
character of the capillary contents.

Carbonic acid in the blood (serum and red corpuscles) arises from
—1. Interference with the exchange of gases in the lungs; 2. From
the slowing of the capillary circulation and the consequently dimin-
ished gas-exchange in the tissues—that is to say, the diminished giving
up of CO, by the tissues to the blood.

Cyanosis arises, therefore—1. In disturbed respiration and circula-
tion through the lungs; 2. In disturbance of the * greater circulation,”
which may be general or circumscribed according as the stoppage may
be general or local. The two causes may be combined.

Here belong to 1—

(@) All conditions whick cause a narrowing of the larger air-passages
or of alarge number of small broneli : inflammation of the neighbor-
hood of the pharynx or entrance to the larynx; retmphnr}-ngea]
abscess, angina Ludovici; very exceptionally a diphtheria of the throat.
(In all of these cases the interference with respiration is either direct or
dependent on edema of the glottis.) Here belong also those rare,
sudden obstructions of the pharynx by foreign bodies, as a piece of
meat and the like. The following are enumerated: spasm of the
glottis, paralysis of the dilator of the glottis (crico-arytenoideus post.),
all acute and chronic inflammations of the larynx, but especially croup ;
tumors of the larynx; cicatricial narrowing of the larynx; foreign
bodies in the larynx (something swallowed or vomited) and wounds of
this organ; also foreign bodies, croup, and scars in the trachea or one
or both primary bronchi; compression of these from without by en-
larged glands ; aneurysm of the aorta; mediastinal tumors, etc. ; severe
diffuse bronchitis, especially the acute croupous form: bronchial
asthma.
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(&) Al discases of the lungs and discases of the chest-cavity and its
nelghborlood which hinder the expansion of the fungs or wholly com-
press them: emphysema of the lungs; all forms of consolidation ;
pleuritic and great pericardial exudation ; pneumothorax ; tumors in the
chest-cavity ; abdominal diseases with marked upward pressure of the
diaphragm.

In these conditions there exists also a disturbance of the pulmonary
circulation, apart from the immediate interference with respiration. In
emphysema a great many capillary blood-vessels are obliterated, which
15 also the case in tuberculosis and chronic pneumonia. Severe exuda-
tive pleurisy and pneumothorax, on the other hand, produce oblitera-
tion of capillaries by compression. The afflux of blood to the respir-
atory surface of the lungs is in such cases consequently always dimin-
ished, and this is an additional cause of dyspnea.

(¢) Paralysis of the respiratory muscles : bulbar paralysis; peripheral
neuritis ; paralysis of diaphragm from peritonitis; spasm of the mus-
cles of respiration ; epilepsy, tetanus, but, on the other hand, very rarely
hystero-epilepsy ; special muscular diseases; myopathic forms of pro-
gressive muscular atrophy, trichinosis, myositis ossificans.

Disturbances of the circulation through the lungs occur in a num-
ber of the diseases which interfere with respiration. In emphysema a
large number of capillary channels are closed, also in tuberculosis and
other chronic lung affections; a large pleural exudation not only com-
presses the lungs, but also the capillaries. This acts in the same way
as a hindrance to respiration.

() Discases of thee heart wiich result in obstruction of the pulmonary
cirerlation.  In several of these conditions, especially inflammatory dis-
eases of the pleura, of the peritoneum, in trichinosis of the diaphragm,
the insufficient breathing, as well as the cyanosis, will be increased by
the pain caused by the act of breathing. This circumstance is of great
practical utility, because a part of the dyspnea, as well as of the cyano-
sis, can be removed by alleviating the pain which is the result of the
act of respiration.

In persons very much wasted, especially from tuberculosis, cyanosis
may be absent even in spite of the loss of a large part of the breathing-
surface of the lungs, since the remaining normal portion suffices for
supplying the required quantity of oxygen to the diminished quantity
of blood.

Under heading 2:

Slowing of the blood-curvent in the capillarics of the greater circula-
tion is dependent upon stopping of the venous outlet. This can be
general, and caused by all the conditions of the first category, general
cyanosis, or it can be occasioned by a venous stopping of an extremity
or of the head, and so produce a local cyanosis.

General venous stasis occurs in diminished motive power of the
right ventricle (valvular deficiency, congenital stenosis of the pulmo-
nary artery, diseases of the heart-muscle, large pericardial exudation
with hindering of the heart's action, considerable emphysema of the
lungs with excessive damming of the smaller circulation), and in the
rare case of compression of a large venous trunk just before it enters
the right auricle (tumors of the mediastinum).
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Local venous stasis is caused by closure or marked narrowing of a
more or less large venous trunk. ~ This closure may be produced by
compression or by thrombosis of the vein (compression of the cava or
the extremity of a venous trunk by tumors); by compression of the cava
inferior in connection with the common iliac artery by very large
effusion in the peritoneum or by tumors; by atrophic thrombosis of a
vein of the extremity, especially the femoral. Not infrequently the
collateral veins of the skin take up the conveyance of the blood of the
venous stasis ; they then become enlarged and sometimes tortuous.!

For the cyanosis produced by certain poisons, see Examination of
the Blood.

4. The Yellow Skin, Icterus, Jaundice.—The jaundiced state
of the skin exists in well-marked cases, with slight differences, almost
equally over the whole surface of the body. It is found especially in
the conjunctiva, and in slight cases exclusively there and in the other
mucous membranes, if the observer will render the spot anemic by
pressure (best done by means of a microscopic slide pressed upon the
everted lip or upon the tongue). According to the intensity of the
jaundice, the tissues are but slightly tinged with yellow or citron color
or yellow-green. Only in very severe cases (melas-icterus) does the
skin become green or brownish-yellow.

Jaundice cannot be detected by the ordinary means of illumination,
since the yellow artificial light does not enable one to distinguish be-
tween white and yellow. In slight cases it will first be detected in the
conjunctiva. But this must not be confounded with the yellow fat that
sometimes exists there, especially in elderly people. In persons with
vellow or brown skin the jaundice is revealed by an examination of the
mucous membrane.

The yellow color of the skin after taking picric acid or santonin has
no relation to jaundice. We distinguish this condition from jaundice
by analysis of the urine (g.7.) and by determining the etiology of the
former.

The icterus of the surface of the body which can be clinically
demonstrated is the partial evidence of the distribution of the yellow
coloring matter through the whole organism with the exception of a
few tissues. It is caused almost without exception by the presence of
biliary pigment in the blood. Biliary pigment, however, seems to be
formed exclusively in the liver. At least we know, according to the
researches of Naunyn and Minkowski, that this is the case in geese
and ducks, and there is no reason to suppose that it is different in man.
The icterus caused by biliary pigment points, therefore, always to
abnormal processes in the liver, and these processes are of such a kind
that they culminate in a transference of biliary constituents into the
blood. :

We may say that the cases in which we observe icterus, with very
few exceptions to which we will revert later, are divided into two large
groups : either we have to do with purely mechanical, so-called icterus
of stagnation (hepatogenous icterus) or with the hemogenous, better
hemo-hepatogenous, icterus,

. The so-called kepatogenous icterus, icterus of stagnation, is the

1 Fide Examination of the Veins,
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result of an interference with the flow of bile from the liver by an
obstruction in the large or in many small biliary ducts, or at the place
of entrance of the ductus choledochus into the intestines. This pro-
duces stagnation of the bile in the liver and the transference of it into
the blood. The causes of this most frequent form of icterus are—
(gastro-) duodenal catarrh, with catarrhal swelling of the mucosa and
accumulation of mucus in the ductus choledochus:; tumors which
press upon the duodenal orifice of the ductus choledochus, and espe-
cially cancer of the head of the pancreas; ascarides or round-worms
(¢. 2.) which enter the ductus choledochus; and also gall-stones which
lodge there.

There may be compression of the hepatic duct or of the large gall-
duct at the entrance of the liver by tumors (carcinoma, echinococcus)
or by scars or by closure of the same by gall-stones. Closure of
many small bile-ducts may be caused by so-called intrahepatic gall-
stones ; possibly also compression of these by marked damming in the
branches of the veins of the liver from general venous stasis; finally,
catarrh of the smallest bile-ducts may possibly cause bile-stasis and
jaundice, as in phosphorus-poisoning.

One consequence of the presence of biliary constituents in the blood
is that they make their appearance in the urine. Therefore, the urine
in icterus caused by stagnation, with the exception of very light cases,
always contains demonstrable qualities of biliary pigment, and some-
times also of bile acids.

In case the flow of bile is much hindered or is wholly stopped, then,
partly from the want of bile and partly from the fatty contents, the
stools become light, perhaps entirely white or gray-white.'

In some cases of severe jaundice there may be still other appear-
ances—itching, various skin affections, minute cutaneous hemorrhages,
slowing of pulse, or simple nervous manifestations, In very severe,
long-standing jaundice there may be marked heart-disturbances,
hemorrhagic diathesis may develop, or, finally, there may arise severe
nervous manifestations (cholemia, cholemic manifestations).

2. Hemo-hepatogenous Icterus—1It has been long known that icterus
occurs in certain cases of poisoning and in certain infectious diseases.
These conditions have the common feature that they are accompanied
by a marked alteration of the blood, which is chiefly characterized by
a dissolution of the red corpuscles and by hemoglobinemia. Formerly
it was supposed to be most probable that in such cases hemoglobin-
hematoidin, which is identical with bilirubin, was formed in the blood
from hemoglobin, and that, consequently, there was produced a
genuine blood-icterus. We have, however, mentioned above that in
certain animals, and probably also in man, the liver alone is to be
regarded as the place of formation of bilirubin. It has farther been
demonstrated by Afanassiew and Stadelmann that in cases of dissolu-
tion of the blood by poisons a great amount of bile is secreted which
is very rich in biliary pigment and is very thick. As a consequence,
the biliary ducts are insufficient to carry off this bile, and thus there 15
a secondary stagnation of bile in the liver, It is therefore to be sup-

1 The particulars of this condition of the steols and of the urine in jaundice are explained
in the chapters devoted to these subjects.
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posed that in primary alterations of the blood icterus is produced by
stagnation of bile in the liver.

The form of icterus which is dependent on a dissolution of the blood
is seen in certain poisons: by chloroform, ether, chloral, chlorate E)I'
potash, solution of arsenic, toluylendiamin; in certain infectious dis-
eases, etc., pyemia, yellow fever, sometimes in pneumonia. Here, how-
ever, it is necessary to add that probably complicating disease of the
liver may have some share.

In primary icterus of stagnation we expect to find biliary pigment
in the urine, and this is usually the case, but not always. Here is a
weak point in the doctrine of hemo-hepatogenous icterus. However,
we must not overlook the fact that in this form of icterus the feces are
not discolored, because there is a deficiency of bile in the intestines.

We will not omit to emphasize the fact that icterus does not always
follow dissolution of the red corpuscles, with formation of hemo-
globinemia. Slight hemoglobinemia—for instance, in slight cases of
poisoning, in moderate burns—produces neither icterus nor alterations
in the urine; and even more severe cases of hemoglobinemia may
cause hemoglobinuria without icterus. On the contrary, only in the
most severe cases of hemoglobinemia is there such a degree of poly-
cholia or inspissation of bile as to cause icterus,

Ieterus Neonatorum.—We understand by this a very benign variety
of jaundice which appears in a considerable number of new-born babies
during the first days of life. The explanation of this disease, however,
is doubtful. Purely mechanical conditions (the sudden decrease of
pressure in the vena porta—Frerichs), as well as processes in the blood
(Hofmeier), and other things, have been indicated as causes of the con-
ditio}; ; but none of these explanations has been fortified by exact

roofs.

S There are still other cases of icterus which cannot be included in
the two great categories mentioned above. First of all are cases in
which no biliary coloring matter can be found in the urine. In most
of these cases the color of the skin is not definitely icteric, but only
slightly yellowish, often dirty yellowish, much resembling the skin
sometimes seen in chronic diseases of the liver, especially in alcoholic
cirrhosis and in persons suffering from heart-disease, but also in acute
infectious diseases. In the last-named diseases particularly there occurs
severe icterus without icteric urine ; for instance, in pyemia. From this
it may be supposed that jaundice may originate from something else
than bilirubin in the tissues.

Urobilin-icterus—In a minority of the cases just mentioned there is
found in the urine, instead of bilirubin, great quantities of a substance
related to it, hydrobilirubin or urcbilin, which substance is formed from
bilirubin by reduction with sodium amalgam, but also under the in-
fluence of the bacteria of decomposition; and this substance is also
found in the urine during resorption of extravasated blood! It has
been believed that in the cases of icterus mentioned above, where no
biliary pigment, but urobilin, appeared in the urine, the urobilin was
the cause of the icterus (urobilin-icterus—Gerhardt and v. Jaksch). But
F. Miiller has lately adduced important reasons against the existence

1 Sge E'haph:r on Urine.
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of ar: icterus caused by urobilin, which reasons we cannot here dis-
cuss.

D. Gerhardt® in a series of cases of different kinds of icterus, some
of them of the slightest degree, always found bilirubin in the blood-
serum and in the tissue-lymph. From this we are to infer that, con-
trary to what has been said above, icterus would always be caused by
biliary pigment. Whether this view will be confirmed is still doubtful.

It is uncertain where urobilin is formed. Tissier recently asserted
that it is principally formed in the liver. Healthy liver-cells produce
bilirubin out of hemoglobin; diseased liver-cells or those damaged in
any manner, however, produce urobilin or certain substances inter-
mediate between these two. Severe urobilinuria only makes its appear-
ance in cases of chronic disease of the liver if there exists an increased
dissolution of red corpuscles. On the other hand, F. Miller thinks
that urobilin is formed in the intestines. He says it is formed by the
bacteria of putrefaction by reduction from bilirubin. He did not find
it in the feces and the urine when no bile entered the intestines, and
likewise as long as there was no putrefaction in the intestines, as in the
new-born. But it is not feasible to discuss this interesting question
more in detail here.

5. The Bronze Skin.—Unlike cyanosis and jaundice, this is a
condition pertaining only to the skin and mucous membrane. We
speak of the chief symptom instead of the true anatomical seat of the
disease—viz. the suprarenal capsule, the so-called Addison's disease.
It is regarded as a disease of the suprarenal capsule, more frequently
tubercular. Connected with it is a degeneration of the ganglia and of
the ramifications of the sympathetic nervous system. [The association
of this peculiar brown discoloration of the skin is not constant in Ad-
dison’s disease. It is not so constant in cancerous, but is more
common with cheesy, degeneration. The latter condition may be
present without bronzing of the skin. On the other hand, the skin
may be bronzed, just as “in Addison’s disease, without the existence
of cheesy degeneration or any other change in the suprarenal capsules.
These facts have induced many observers to attribute the cutaneous
discoloration rather to changes in the neighboring sympathetic nerves
—the solar plexus and the semilunar ganglia.”]

The bronze skin is characterized by a brown, gray to black dis-
coloration, especially of the face and hands. There is also the common
normal pigmentation of the skin in spots. The discoloration may
gradually extend over the whole surface of the body, only the nails
and cornea remaining clear.

It is very important to notice that the same discoloration appears
upon the mucous membrane of the mouth, and more rarely upon the
lips, as very sharply circumscribed, frequently quite small, brown
specks.

The discoloration is caused by deposit of pigment in the rete Mal-
pighii. Of course pressure with the finger does not at all diminish it.

Arsenical Melanosis—When arsenic has been administered for a
long time, sometimes even though the doses be small, there is pro-
duced a discoloration of the skin, and likewise of the mucous mem-

I See chapter on Urine. * Diss,, Berlin, 1389.
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brane of the mouth, which in every particular resembles Addison’s
bronze skin. This condition is called arsenical melanosis. After the
arsenic has been discontinued the discoloration only imperfectly disap-
pears or it may persist.

6. The Gray Skin of Silver Deposit.—After long-continued
administration of nitrate of silver there may be deposits, in certain
organs, of very fine black particles (metallic silver or silver albumi-
nate ?), as in the kidneys, intestine, and also in the skin, and especially
in the corium, the tunica propria of the sweat-glands.

The skin of such persons, especially of the face and hands, is gray
or blackish. The color is not changed by pressure. In severe cases
we also observe corresponding gray specks in the mucous membrane
of the mouth.

In a strict sense this is not a diseased condition : the function of the
organs which are impregnated with silver do not seem to be in the least
disturbed, and these people are perfectly well.

D. Other Pathological Appearances of the Skin of General
Diagnostic Value.

1. Acute Exanthematous Diseases.—In some acute infectious
diseases a characteristic eruption of the skin has so marked an appear-
ance that these diseases are designated as * acute exanthemata.” They
are—scarlet fever, measles, German measles, small-pox, and varicella.
Here we may pass over the cutaneous diseases which belong here,
since they are closely connected with the complete description as these
diseases are taught at the bedside.

On the other hand, there are certain other acute exanthematous
diseases, less striking, but at the same time of great diagnostic im-
portance. We may here briefly mention—

(@) Roseola.—This presents a small, round, rose-red, slightly ele-
vated spot. It is generally scattered, is found most frequently upon
the abdomen and lower part of the back, more rarely upon the breast
and extremities in fyphotd fever. It appears about the beginning, and
generally fades at the end, of the second week. Now and then sec-
ondary roseolar spots appear later, which are connected with exacerba-
tions of the disease (involving new portions of the intestine ?).

Secondly, it appears in the form of somewhat larger spots and in
the great majority of cases of fyplus fever.  But, except in light cases,
it is in this disease petechial—i. ¢. the location of small hemorrhages,
which are slowly absorbed. In the beginning of the disease it is often
not easy to distinguish this roseola from the eruption of measles.

Further, roseolar spots exist in some cases of acute miliary tuber-
culosis, and finally in animal poisoning,

Finally, it is necessary to refer in this place to roseola syphilitica
and to an eruption which appears in the form of small, flat (not raised)
spots—erythema exudatioum multiforme.

(#) Herpes Facialis.—This consists of a group of small vesicles
upon a slightly red base. The vesicles contain at first clear water, then
are cloudy, then yellow from pus contained in them. They may be
confluent. After a few days they dry up and scale. Most frequently
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this exanthem is found in the neighborhood of the mouth—herpes
labialis : or of the nose—ikerpes nasalis ; it may also appear upon the
cheeks or the ear.

It makes its appearance at the beginning of some acute diseases,
and seems to be especially peculiar to very rapidly rising fever, Above
all, it accompanies croupous pneumonia, then epidemic cerebro-spinal
meningitis, in which disease it is often quite extensive, finally, sometimes
in angina (angina herpetica), and a light febrile disease named, in con-
sequence, febris herpetica.

An herpetic eruption also sometimes accompanies the development
of intermittent fever and the chill of pyemia.

(¢) Miliaria, Sudamina.—These are small, remarkably clear vesi-
cles, which reflect the light strongly. Generally they occur in large
numbers, especially upon the abdomen. They appear if a patient, after
long-continued anhidrosis, begins to sweat profusely, especially in acute,
but also sometimes in chronic, diseases. They contain perspiration, and
hence the drop which appears after they have been punctu red reddens
blue litmus-paper.

Still other exanthemata of diagnostic importance could be mentioned
here, as the rare scarlet redness in the beginning of typhoid fever, the
different eruptions of sepsis, pyemia, and other diseases.

2. Exanthemata from Poisons and the Use of Medicines.
— These are of varied character, since they sometimes resemble those
of acute diseases—viz. scarlet fever, measles, etc. They may, therefore,
easily cause an error in diagnosis. The medicines or poisons which
most frequently produce exanthems are—quinin, antipyrin, salicylic
acid, opium, morphin, atropin, strychnin, balsams, particularly balsam of
copaiba, iodin, bromin (and substances applied locally, vesicants, as
mustard). The particulars regarding them belong to works on dis-
eases of the skin, and also to pharmacology and toxicology.

3. Hemorrhages in the Skin.—They arise, it appears, chiefly
by diapedesis, and seldom only by rupture of blood-vessels (r/exis),
and take place by preference, but not exclusively, in dependent parts,
especially the lower extremities, They may be of any size—from
the smallest perceivable point to the size of the palm of the hand or
even larger. The small, punctiform hemorrhages, ecchymoses or
petechiz, are most apt to appear at the hair-follicles. When the
hemorrhages are fresh the color is like venous blood. During ab-
sorption they are brown-red, later becoming bright brown.

A hemorrhage is distinguished from a circumscribed inflammatory
redness of skin in that it does not disappeor upon pressure. (The small
ecchymoses in the hair-follicles, mentioned above, are easily confounded
with the latter, especially in cyanosis; further, petechie in parts pre-
viously inflamed, as in measles, are easily overlooked.)

Simplest test: Press a piece of glass, a microscope slide, upon the
suspected spot. A hemorrhage is rendered more distinct, while the
surrounding part becomes anemic; an inflammatory hyperemia, on the
other hand, disappears.

Hemorrhages take place—

1. As evidences of a marked hemorvhagic diathesis. They are then
generally extensive in the skin, and, moreover, occur in connection
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with hemorrhages from internal organs. They occur in SCﬂl‘b‘fmsr
purpura hamorrhagica; in severe acute infectious diseases, especially
pyemia, small-pox, and scarlet fever; in acute phosphorus-poisoning
and acute yellow atrephy of the liver; and in all severe cachexia.

2. Without internal hemorrhages, as a condition limited to the skin:
in peliosis rheumatica [ e. purpura occurring with severe pain in the
extremities]; also as small petechiaz; almost constantly in typhus
fever! often in measles and scarlet fever; moreover, on the legs when
the convalescent patient first stands up, especially after typhoid fever;
and in badly nourished persons where they have been bitten by
pediculi.

3. fn marked venous stasis, local as well as general®? Here belong
those punctiform extravasations of blood which are occasionally seen
on the face, particularly on the temples, after severe epileptic and
eclamptic convulsions and after severe attacks of whooping-cough.
More frequently occur here extravasations of blood in the conjunctiva.

4. As trawmatic hemorviages in and under the skin. They are
sometimes of importance for determining the occurrence of an injury,
especially upon the skull.

4. Scars.—These are often important marks for limiting or ex-
plaining the clinical history, which, by reason of the scars, can be
confined to past local or general diseases or to injuries received.

Thus come under consideration “ pock " (small-pox) marks and the
scars which may remain after the different scrofidons and syplulitic dis-
eases of the skin and deeper organs, especially the bones and glands.
In internal medicine scars frem tnjuries have importance in many
nervous diseases (injuries upon the head, the spine, in the course of
peripheral nerves).

Here also belong the scars of pregnancy—strie upon the lower
part of the abdomen and the upper part of the thigch. Exactly the
same scars occur in marked edema? and also sometimes in very fat
persons,

5. Ectasia Venarum.— larices—Visible nets of veins properly
belong here, but they will be described in the section on “ The Cir-
culatory Apparatus.”

E. Edema of the Skin and Subcutaneous Cellular Tissue ( Edema,
Anasarca).

By these terms we designate an abnormal, marked saturation of the
tissues with fluid, which fluid remains wholly or in part distributed in
the cellular meshes and lymph-spaces of the tissues, instead of a cor-
responding quantity of fluid existing in bulk, as its transudation takes
place from the blood-vessels to be removed by the lymph-current.

Edema is recognized by puffiness of the skin causing increase of
volume of the affected part, and hence, also, the normal outline on the
limbs and the trunk are obliterated in consequence of the filling up of
the depressions and cavities, and, moreover, there is a tendency to an
equal roundness. The skin is smooth, generally slightly shining, and
hence, when the edema is marked, very pale in consequence of the

1 See Roseola, ? See Cyanosis. * See the following section,
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diminished circulation. It is very noticeable that the edematous tissue
loses its elasticity, so that a depression made by the point of the finger
remains for a certain time, sometimes for hours.

Where there is dropsy or a dropsical disposition of the whole body,
as in heart and kidney diseases and severe anemias, we generally
observe the anasarca first in the most dependent parts of the body, and
later these are most affected. It also is most marked where the skin is
most loosely attached, having loose connective tissues beneath it.

Hence, in those persons who walk and stand it appears first at the
ankles or on the dorsum of the feet (not on the soles and toes, since
here the skin is too thick or closely attached); in bed-ridden patients
on the inner side of the thigh or in the scrotum and penis, where it is
often enormous; on the lower part of the back; sometimes, first of
all, in the loose cellular tissue beneath the lower eyvelid. One must
examine all of these points if he would detect the first evidences of
edema.

In very marked cases the deeper parts, especially the muscles,
become edematous; the legs may then attain enormous proportions.
Moreover, in marked general dropsy there are fluid accumulations in
the cavities of the body, giving rise to hydroperitoneum or hydrops
ascites, hydrothorax, hydropericardium.

In long-continued edema the skin of the legs and, exceptionally, the
lower part of the abdomen may become thickened, as in elephantiasis.

We generally recognize three causes for dropsy of the skin:

1. Venous stasis (hydrops mechanicus).

2. Altered condition of the blood, particularly its becoming
watery. '

3. Inflammations.

Hence, these following corresponding diseases cause edema:

1. All diseases, local or general, which hinder the return of venous
blood to the right side of the heart, as those that have been already
mentioned under “ Cyanosis."!

In local stasis the edema is naturally confined to the roots of the
corresponding veins ; for example, thrombosis of the right crural
vein causes dropsy of the right leg, or compression of the vena cava
inferior by an abdominal tumor causes dropsy of both lower ex-
tremities.

2. All forms of hydremia (anemia), acute and chronic nephritis, in
which the diminished excretion of water, on the one side, and on the
other the loss of albumin from the blood, consequent upon the albu-
minuria® occasions the hydremia which is the chief factor in the
condition which permits frequent and often marked edema. Yet the
hydremia does not always explain the existence of the edema (Cohn-
heim and Lichtheim)?

All other kinds of anemia, hydremia,' come under this head when
they appear as diseases of the blood or of the blood-making organs,
and are secondary to the appearance of wasting diseases and severe
acute diseases. Here we frequently see edema of the ankles in patients
suffering from chlorosis or from cancer, also when the convalescent

patient first stands up.
1 See p. 38. ? Which see. 3 See under Albuminuria. ¢ See Blood.
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The anemia caused by long-continued slight hemorrhages (as those
occurring in ankylostomo-anemia) may also lead to moderate edema,
for here also we have hydremia, in that the loss of blood is replaced by
water in the blood. :

3. Edema, sometimes of considerable extent, occurs in the neigh-
borkood of inflammation (* inflammatory edema,” “ collateral edema "k
This may be of great diagnostic importance, since it sometimes reveals
a deep-seated inflammation. i e

This is of more interest to the surgeon. To the physician it 1s
important, for instance, in pleuritis with edema of the chest-wall. It
shows, with tolerable certainty, that the pleuritis is purulent. Deep
muscular abscesses in severe diseases, as in typhoid fever, may easily
be overlooked, and may first be recognized by the appearance of
edema in the neighborhood, as along the femur, or the lumbar and
gluteal regions.

The edema in these different, but so heterogeneous, cases does not
have a uniform character: that from stasis is sometimes soft, some-
times very elastic, the latter especially (in marked stasis) exists in the
extremities, when it is often difficult, and sometimes impossible, to
leave the mark of the pressure with the finger; moreover, in cases of
nephritis with a small quantity of urine and marked albuminuria it is
sometimes very considerable, but now and then softer. In the different
anemias the edema is mostly slicht—a scarcely noticeable puffiness.
Slight edema disappears between morning and evening or evening and
morning, according to the change of position of the body.

Some differences as regards the localization of the edema can be
recognized. In patients suffering from heart-disease, for instance, there
is a decided tendency to have edema affect the most dependent parts,
as the lower limbs, and also the parts of the body most distant from
the heart, since the circulation suffers there sooner than elsewhere.
Both of these conditions are fulfilled in the dependent feet and hands.
But in nephritis the influence of gravity frequently cannot be well
recognized: for instance, the edema appears only in the eyelids,
Again, the slighter edemas in acute nephritis and also in chronic inter-
stitial nephritis (Bright's disease) are strikingly transient. It is also to
be observed that in severe and long-continued acute nephritis, as well
as in all forms of chronic nephritis, if the heart-power is weakened we
have cardiac dropsy.

The question, Why does edema result from venous stasis, hydremia,
or inflammation ? has not in all respects been satisfactorily answered.
Until recently it seemed to be proved that this is entirely to be ascribed
in these three conditions to an injury of the endothelium of the vessels,
and by this means occasioned increased transudation into the tissues
(Cohnheim). Later, the view has been advanced, and it seems to me
has become well established, that the loss of elasticity and the dimin-
ished squeezing-out of lymph from the tissues by their being relaxed
plays an important, perhaps a chief, part in causing edema (Landerer).
This relaxation of the tissues might be caused by the stasis from the
increased transudation, or by the hydremia from the deficient nourish-
ment of the tissues by the morbidly thin blood, or, finally, it might be
caused by inflammation excited in the neighborhood.
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In conclusion, we must not omit to mention that, in rare cases,
edemas occur which do not come under the above-mentioned heads—
which, moreover, are not accompanied by any other morbid disturb-
ances. Here belong the essential edema of children and the edema of
the feet after forced marches.

F. Emphysema of the Skin.

By emphysema of the skin is understood the entrance of air into
the cellular tissue. It may be limited to one region of the body, as
the neck or the upper part of the chest or the upper part of the abdo-
men ; but it may be spread over almost the whole of the body. It is,
in general, a very rare condition.

We recognize emphysema of the skin by the marked paleness over
a region which is decidedly elevated above its surroundings. Indeed,
on account of the loose fixation of the skin in certain parts, even de-
pressions, as that over the clavicle, or the axillary space, or the inter-
costal spaces, may be jfilled up, so that thus sometimes on a first glance
at the part it seems like marked edema. Sometimes at such places
there may even be an elevation of the skin like a pillow. Upon palpa-
tion we find that the part is very yielding, like a soft pillow. Quite
unlike edema, however, the depression made by pressure immediately
disappears. Moreover, upon palpating the part we feel and hear an
unusually fine crackling.

The so-called aspiration’ empliysema of the skin does not here con-
cern us. It arises from decomposition of a blood-extravasation or
abscesses with formation of putrid gases.

The so-called emphysema of skin from aspiration arises from the
entrance of air or gas into the subcutaneous tissue, either from without
through a wound of the skin or from within from an organ containing
air or gas.

(@) The entrance of air from without after a wound of the skin
belongs to surgery. This occurrence is especially observed in wounds
of the neck (tracheotomy), of the breast, in the lower part of the face,
and even in wounds of the mucous membrane of the mouth. The
wounds in question are sometimes remarkably small.

(#) Of much greater interest in itself, as well as from a diagnostic
point of view, is emphysema from air or gas entering the cellular
tissue from within. Under all circumstances it is occasioned by the
rupture, either spontaneously or traumatically, of the wall of an organ
containing air or gas. Hence emphysema of the skin may arise—

1. From any portion of the respiratory tract, from the larynx down,
Deep-seated ulceration of the larynx or trachea may invade the walls
of these organs, and thus the air may escape and enter the subcu-
taneous cellular tissue.

Cavities of the lungs (after previous repeated adhesions between the
pulmonary and parietal pleura) may ulcerate into the chest-wall, until,
finally, communication with the cellular tissue is established. Then the

I The name “emphysema’’ is not quite accurate, since generally the air is driven in
under pressure, as is shown by what follows.

4



50 MEDICAL DIAGNOSIS.

pressure of a severe paroxysm of cough may cause the air in large
quantity to spread out quickly under the skin. ,

Single pulmonary alveoli may burst from any very high intra-
thoracic pressure, as severe cough, especially in children with whooping-
cough, bronchitis, or emphysema; sharp crying; severe exertion, as
blowing on wind instruments, or women in childbirth; and air may
enter under the pleura or into the interalveolar tissue, reach the medi-
astinum, pass along the mediastinal space into the subcutaneous tissue
of the neck, and so spread onward.

Wounds of the lungs (as fracture of the ribs without external
wound) may either directly cause emphysema of skin, or, passing the
mediastinum as above, take the same course.

2. From the esophagus, stomach, or intestines, and, indeed, from the
esophagus again trowgh the mediastinion @ from the stomach or intes-
tines by adhesions with the abdominal wall and invasion of the cellular
tissue there; from traumatic rupture of the esophagus, more frequently
from ulceration, especially in connection with carcinoma of the esopha-
gus; with any kind of deep seated ulcerations of the stomach and
bowels.

Sometimes there occurs extensive decomposition of the cellular
tissue, especially if emphysema of the skin is produced by gases from
the intestinal canal (mixed with intestinal contents). Very often, how-
ever, the emphysema remains without such action. It may then spon-
taneously disappear. But, at the same time, the emphysema is
generally a final development, partly on account of the severity of the
primary disease, and partly because it causes severe dyspnea, as, for
instance, that in the mediastinum, and hence is a very serious con-
dition.

From a diagnostic point of view emphysema of the skin is of great
importance, since it affords a conclusion regarding the diseases men-
tioned. Under some circumstances it may afford the first and only
symptom, as in the affections of the esophagus.

V. THE TEMPERATURE OF THE BODY. FEVER.

It is a well-known peculiarity of warm-blooded animals, if the or-
ganization is otherwise sound, that with remarkable constancy they
maintain a certain internal temperature which is subject to very slight
variations. If that peculiarity is lost, if the temperature departs from
the normal, then, almost without exception, a morbid disturbance is
present. A knowledge of this fact, and especially of the elevation of
the specific heat in disease, attracted the attention of physicians to the
temperature of the body from the earliest time. Recently, however
the measurement of the temperature has become of the greatest diag:
nostic aid, indispensable for every scientifically educated physician.

1. The Terms Used and the Method of Taking the Tem-
perature.—Judging of the temperature by laving on of the hands is
under all circumstances deceptive. Great errors cannot be avoided even
if covered parts of the body are selected, while uncovered parts cool so
rapidly as to furnish no standard.

We measure the temperature with the Centigrade or Celsius's ther-
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mometer, with the scale divided into tenths, from about 30° to 43°.
There is no need for a thermometer with indications below 30°.!

In France the Réaumur scale is sometimes used; in England and
America the Fahrenheit is generally used. To convert Trom one
standard to another the following formula is used:

1°C. = 4° R.=(2 + 32)° F.

It is further to be remarked that in Germany still, especially at the
public baths, the baths are frequently measured and are prescribed
according to the Réaumur standard.

As regards the selection of the instrument, it is to be recommended
to use only officially tested thermometers, which are provided with a
number and a certificate as to their correctness. The price of them is
a little higher than that of those which have not been tested. The
guarantee for the correctness of the tested instruments extends, how-
ever, only a certain time. As the glass changes a little in the course
of time, it is necessary to have them again tested after a few years,
Thermometers without a test certificate offer of course less guarantee
for correctness. Always before using such a thermometer one should
compare it with a so-called normal thermometer. But as normal ther-
mometers are very expensive, officially tested ones are at the present
time to be preferred.

When a comparison with a normal thermometer cannot be made,
an approximate determination may be made by taking the temperature
in the axilla of a healthy person upon, say, six different days an hour
after breakfast. A thermometer which is correct in its reading must
then give an average reading of 37° C. or a little less (L. lcbcrmcﬁtu]

Instruments with cylindrical bulbs are to be preferred to those with
spherical ones. Thermometers are made so that by a prismatic form
of the front surface the column of mercury appears broadened, magni-
fied laterally, which greatly facilitates the reading of the index. Very
small thermometers, from different reasons, are all of them unreliable.

Maximal [self-registering] thermometers have a decided advantage,
because it is not necessary to read them while the temperature is being
taken.

The temperature may be taken in the axilla, the rectum, or in the
vagina. Taking the temperature in the mouth and also in freshly
passed urine is to be avoided. The rectum and vagina are in reality
the only places for an exact determination, because they are closed
cavities within the body, and their temperature is uniform with that of
the inside of the body. For this reason, and because they enclose the
thermometer almost completely, they have also the secondary advan-
tage that in them the mercury rises very quickly to its maximum. In
the rectum or vagina most instruments record the temperature of the
body within five minutes. But, unfortunately, in a majority of cases,
for reasons of delicacy, the taking of the temperature in these places
cannot be practised. But if the rectum be chosen, the oiled instrument
1s introduced to the depth of about five centimeters and left for five
minutes. If there happen to be hard feces in the rectum, it is necessary

1 See below.
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to remove these first, because experience has taught that in such a case
the record of the temperature is too low.

The axilla is not a perfectly closed cavity, but becomes a closed
cavity only after the upper arm is pressed against the chest-wall when
it begins to take the temperature of the body, but it almost never
completely reaches it. On the contrary, the temperature here always
remains a little below that of the inside of the body. In every case
this is a few tenths of a degree lower, but in very thin subjects, where
the cavity closes imperfectly round the thermometer, it remains much
below the temperature of the inside of the body.

The time required for the skin of the axilla and the instrument to
reach the maximum temperature varies greatly, especially in collapsed
patients with a cool surface of body and if bathed in perspiration. It
is therefore necessary always first to wipe the axilla dry. Generally
the maximum temperature is reached in ten to fifteen minutes. The
best way is to look at the index after eight to ten minutes without
moving the thermometer from its position, and to examine it again
after ten to twelve minutes, to see whether the mercury is still rising.
Care has to be taken to carefully place the bulb in the axillary cavity
and to keep the upper arm closely against the chest-wall while the
thermometer is in place.

From what has been said, it is evident that the so-called minute
thermometers, apart from their inexactness, are of no use for taking
the temperature in the axilla, since the axilla itself does not reach the
temperature of the body in so short a time.

Generally one has to be content with taking the temperature in the
axilla, and, as a rule, no important error is made if he considers the
temperature taken in this manner as the temperature of the body. On
the other hand, if one measures the temperature in the rectum and
axilla alternately, it is well to add in the former case about two-tenths
of a degree [two-fifths of a degree Fahrenheit].

From what has been said above, in collapsed and greatly emaciated
patients one should occasionally at least make a controlling measure-
ment in the rectum or vagina. In such cases I have not infrequently
found that the temperature in the axilla, in spite of the greatest care in
taking it, was one degree [Cent.] or more too low, even after the ther-
mometer had been in the axilla a quarter of an hour. But in children
and in unruly patients the rectal measurement is always to be preferred.
In these cases one has particularly to look out that they remain quiet,
lest the thermometer be broken.

[ Practical c:-gper:iem::: teaches that the best place to take the tempera-
ture varies in different cases and subjects, In the case of children and
infants the rectum is the best place. This is also true of many adults
who are violent or restless, and likewise very aged persons. If the
patient is conscious and quiet, it is much more convenient and also
more reliable during a series of observations to take the temperature
by placing the thermometer under the tongue, and directing and assist-
ing the patient to keep the mouth tightly closed, with the instrument
steadied in place by grasping it between the teeth. Thermometers of
the best make are thoroughly reliable for reading after being in the
mouth for three minutes. It is necessary to know whether the patient
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has recently been taking any very hot or very cold fluid or ice in the
mouth. Apart from this source of error, the mouth is, on the whole,
more uniformly reliable for temperature observations than the axilla,
whose form and the conditions of the skin as regards moisture, etc.,
varies so greatly in different subjects.]

If the thermometer is not self-registering, it must, of course, be
read before it is removed. After using the thermometer in either the
rectum or vagina it must, in every case, especially if there is the least
suspicion of an infectious disease, be carefully disinfected. [N‘n matter
where the thermometer is used, it ought always to be immediately
cleaned most thoroughly.]

A single use of the thermometer may be of great value. But it is
still more important, as will be shown below, to follow the state of the
temperature progressively and to ascertain its course. For this pur-
pose it is necessary to measure it at stated intervals. How frequently
this must be done in order to ascertain the course of the temperature
must be determined by the particular disease. The thermometer
should be used at least twice in twenty-four hours (at about 8 A, M.
and again at about 5 p. m.). In diseases with high fever, according
to the rapidity with which the oscillations of the temperature are com-
pleted, the thermometer must be used every three hours, every two
hours, or even hourly. Where the changes of temperature are very
marked it may be of interest to observe it every quarter-hour. It is to
be understood that where it is proper to do so the use of the ther-
mometer should, as far as possible, be suspended at night, in order not
unnecessarily to disturb the patient's sleep.

The record of the course of the temperature may be indicated by a
curve. Charts suitable for this purpose of various kinds are to be had.
They serve also for the record of the pulse and respiration. Nowa-
days, in every case of severe fever the physician ought to prepare such
a fever-curve.

In what follows the statements regarding the temperature refer to
measurements taken throughout in the axilla:

2. The Normal Temperature of the Body.—The average
temperature is 37° C., and varies from this about 1.25°—from 36.25°
to 37.5° C.

The variations are of different kinds and have different causes. Of
least interest, since they are only very insignificant, are those de-

ndent upon age (in children, except the day after birth, a few tenths
higher than later; in old people, again, a little higher); an elevation
after meals: an elevation after severe exertion.

But the periodic daily variations are more important. They follow
the following course: In early morning, between two and six, the
“ daily minimum " is reached, and then with considerable (not perfect)
regularity it rises to the “daily maximum " between five and eight in
the evening. From that point, during the night, it again declines.
The difference between the minimum and maximum, the * daily differ-
ence,” is about 1° C. (in rare cases even nearly 2° C.).

After severe exertion the temperature rises quite a considerable
amount higher, especially in the sun (Obernier observed that in the
case of a person running it rose to 39.6° C.) and in very warm baths.
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3. Elevated Temperature ; Fever.—A great number of mor-
bid conditions produce in man a temporary rise of temperature. Most
of these diseases are of an infectious nature, but some of them are
undoubtedly non-infectious ; for instance, certain diseases of the central
nervous system, anemias and other conditions, can increase the tem-
perature of the body. It has long been the custom to call every
increase of temperature of the body a fever. DBut at the same time 1t
has not been overlooked that in almost all febrile conditions, apart from
the increase of the temperature, there are present still other phenomena
which have been recognized as a complex of symptoms of fever.
These phenomena are—a general feeling of illness, lassitude, sometimes
graver disturbances of the functions of the brain, increased frequency
of the pulse and respiration, with increased intake of oxygen and
increased discharge of carbonic acid, want of appetite, thirst, disturb-
ance of digestion. Frequently, in higher fever, there is decrease in the
amount of urine and a relatively (i ¢. in proportion to the amount of
nourishment taken) increased discharge of the nitrogenous end-
products of the metabolism of the body, particularly of urea and uric
acid, as a sign of the destruction of the albumin of the body, and in
high fever albuminuria. After the fever has continued for a certain
time there are loss of weight and emaciation in consequence of the
increased metabolism.

The more exactly the febrile diseases have been examined, the more
evident it has become that, besides the increase in temperature, to most
of them also belong all, or almost all, of the above-mentioned phe-
nomena, and furnish stronger reasons for the opinion that fever is a
complex of processes and of symptoms, the only question being to
which part of this complex the increase of temperature belongs. At
the present day this question seems to be finally decided, contrary to
the former opinion, that the increase in temperature is a partial phe-
nomenon of the febrile state, which is co-ordinate with the other
phenomena.

It cannot be denied that some of the individual phenomena of the
complex of febrile symptoms may occasionally be missing ; for ex-
ample, the acceleration of the pulse may occasionally be absent in
the beginning of meningitis, or the acceleration is proportionally less,
as in typhoid fever, or occasionally the disturbance of appetite does
not take place in chronic febrile conditions, etc. But it is of especial
significance that even the increase of temperature may be absent: for
example, in pneumonia in old people. But this circumstance ought
not to give occasion to doubt that the symptoms of fever generally
belong together. As a rule, this complex of symptoms always recurs
at least in infectious diseases, and we ought not to attempt to s::pamté
this complex of symptoms. The rise of temperature, therefore, is only
a single phenomenon of the febrile state, but is very constant, and
therefore often at once determines the judgment of the gravity of the
disease. Hence it is well to continue to regard the increase of tempera-
ture and fever as having the same value. Only the physician must
never forget that he has before him a complex of phenomena, and that
exceptionally the increase of temperature may not be present.

The febrile temperature in itself shows a remarkable difference from
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the normal temperature : it is more changeable—that is, it is quickly and
considerably lowered and also increased by different external and inter-
nal influences. This is in marked contrast with a healthy organism,
which keeps a constant internal temperature with great tenacity. For
instance, the febrile temperature increases if the patient is covered very
warmly, if the temperature of the room is high, sometimes also after
nourishment has been taken. Psychical influences, as fright and anger,
have the same effect. On the other hand, the temperature becomes
lower if the temperature of the room is low, markedly so from cool
bathing, likewise when there 1s moderate loss of blood, as with the first
menstruation or when there is internal hemorrhage. As regards the
latter, the accompanying decrease of temperature can be of important
significance in making an early diagnosis; thus in typhoid fever we are
to think of an intestinal hemorrhage when there occurs a sudden seem-
ingly spontaneous fall of temperature.

Height and Form of Febrile Increase of Temperature —With refer-
em:I: to bodily temperature Wunderlich has prepared the following
table :

I. Normal temperature, 37° to 37.4° C.
I1. Subfebrile temperature, 37.5° to 38° C.
I1I. Febrile temperature :
() Slight fever, 38° to 38.4° C,;
(#) Moderate fever, 38.5° to 36° C. morning, and 30.5° C.
evening ;'
(¢) Considerable fever, 39.5° C. morning, and 40.5° C.
evening ;
() High fever, 39.5° C. morning, and 40.5° C. evening.

[ Comparison of Thermometric Scales.

Cent. Fahr,
34ﬂ gj.zﬁ
35 a3

36 6.8

Normal temperature, 37 98.6 Normal temperature.

38 100.4
30 102.2
40 104

41 105.8
42 1o7.6
43 109.4.]

If the temperature reaches 42° C,, then we speak of lyperpyreaia,
lyperpyretic fever.  While the higher temperatures even of high fevers
do not occasion direct danger to the organization, in hyperpyrexia the
temperature is directly dangerous to life; it generally leads to a fatal
15sue.

In exceptional cases still higher temperatures have occasionally
been recorded. For instance, temperature of 45° C. [113° F.] has
often hgen observed. The “record” is probably held by the case
reported by Teale where the temperature frequently rose to 50° C.

! Regarding this difference between morning and evening temperatures, see under
Remission,
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[123° F.]. This was a case of lesion of the cervical part of the spine,
which recovered. The injury to the spinal marrow was most probably
the cause of the increase of temperature.

The course of the temperature in twenty-four fours can vary much
only in fever. Most fevers show distinct fluctuations, in that toward
morning the temperature falls more or less (remission) until it reaches
the daily minimum ; thence in the course of the day it rises (exacerba-
tion), and toward evening reaches the daily maximum. The difference
between the daily maximum and the daily minimum in fever is called,
as in normal temperature, the daily difference.  While the course of
the temperature in fever is analogous to that of health, not unfrequently
the minimum and maximum come at quite a different time; as, for
instance, the maximum may be at midday or at midnight; a complete
reverse may even take place, so that the maximum occurs in the morn-
ing and the minimum in the evening (Zypus inversus).

From this it is seen how the temperature must be exactly measured
every hour of the day and night if it is of importance to know whether
a patient has fever or not. There have been cases when the persons
were thought to be without fever until the physician thought of ascer-
taining the temperature at an unusual hour, as at night.

The exacerbation of the fever is frequently connected with shivering.
If the temperature rises very rapidly (it may rise several degrees ina
single hour), generally there is a chill—that is, a decided feeling of
chilliness, with severe shaking of the whole body and chattering of the
teeth, where very soon, contrary to the subjective chill, there appears a
high internal temperature. The skin is at first pale, livid, and generally
cool ; toward the end of the chill, however, it is regularly very hot.

On the other hand, the decrease of bodily heat is frequently accom-
panied by perspiration. A rapid change in temperature seems in itself
to be able to produce perspiration ; but specific toxical influences prob-
ably play a part in certain disecases which are accompanied by frequent
and abundant perspiration, as in tuberculosis and [acute] articular
rheumatism.

According to the amount of the daily difference we distinguish
three types of fever:

Continned fever : daily difference not more than 1° C. (chiefly high
temperature).

Remittent fever : daily difference over 1° C.

Intermittent fever : maximum very high, minimum within the normal
(or even below).

4. The Subnormal Temperature.—It begins at 36.25° C.; the
lowest observed temperature is 22° C.

1. It is observed in febrile diseases as an expression of two directly
opposite conditions—namely :

(@) In a sudden fall of the high fever with an advance to recovery,
the “ crisis,” the critical decline of the fever. In this case the tem-
perature falls during perspiration sometimes to below 34° C., and only
in the course of one, two, or three days again returns to the normal.
We recognize the “ crisis " by the simultaneous diminution of the fre-
quency of the pulse and the respiration, and the feeling of comfort and
returning health by the patient.
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(6) In the so-called collapse. In this condition there is generally a
very rapid fall of the temperature, and at the same time a sudden
failure of the heart, with (as is the contrary in * crisis ") increase of the
frequency of the pulse, with paleness and general failure of strength.
The condition of collapse may pass over, when there generally is an
immediate rise of temperature again to the former point; or it may
pass on to a fatal termination.

On the chart of the fever-curve the line of the falling temperature is
crossed by the rising line of the pulse-curve in a characteristic way.!
Sometimes, in a case of collapse ending fatally, the pulse-line sinks
parallel with the temperature-line*

2. It occurs sometimes temporarily in severe hemorrhages, also
sometimes, for a short time, in all kinds of chronic diseases, especially
in those of the heart and the lungs. If the temperature suddenly falls,
accompanied by weakness of the heart and general prostration, then
also we speak of collapse.

3. Continuing subnormal temperature, extending into a number of
weeks, is very rare. It may exist in all severe wasting diseases and in
diseases of the brain.

5. Diagnostic Value of the Temperature, especially of its
General Course.—If we eliminate an elevation of temperature due to
bodily exertion or to being in heated surroundings [as in a hot room
or hot bath], an increased temperature of the body is otherwise a cer-
tain proof that a morbid state is present, and that it is one of those
which produce fever. In this lies the first diagnostic value of a meas-
urement of the temperature. Of this a few examples may be given :

1. Frequently the elevated temperature, with some indistinctive
complaints (or, in the case of children, abstinence from food with rest-
lessness), is the only sign of a disease just commencing or of one that
has been going on for some time. Ascertaining the temperature is,
then, of deciding significance in that it leads to a more careful exami-
nation and more extended observation and to directing suitable care of
the patient. A high morning temperature generally points directly to
an acute infectious disease.

2. In marked cachexia, without distinct organic disease, the exist-
ence of temporary fever indicates tuberculosis with considerable prob-
ability.

3. A single chill accompanied with a rise of the temperature to
about 40° C. may, in a given case—say of a disease which from expe-
rience sometimes causes suppuration—lead to the diagnosis of suppu-
ration, as in gall-stones, renal calculi, after injuries to the skull, as
brain-abscess ; also here belongs puerperal fever, or, under certain
circumstances, it may possibly be malaria.

But the continued observation of the course of the temperature is
of still greater importance. It advances medical knowledge in various
ways :

1. The course of the fever in a number of diseases is so typical that
from the temperature alone the diagnosis may often be made with
great probability, sometimes with certainty. At any rate, taken in asso-
ciation with other symptoms, it is always an important aid in diagnosis,

1 Sep Pulse,  See Pulse.
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Moreover, during the progress of a febrile disease the tempera-
ture not l['EﬁL[_|L]L’|1E|'I. gives notice, by its unusual behavior, of the
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716, 1.—Fever-curve of a repular mild typhoid fever (Whuanderlich).
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FiG. 2.—Typhoid :'-_'w:r: female, age 23. Fourteen days’ continuous ..‘-."rrr, then amphibolic
stage of relatively longer duration.
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FiG. 3—Typhoid fever, with recurrence of fever. Servant, 23 vears

old. . The
x : - . L 1 mterrupted line
(see the arrow) indicates ten days apyrexia Rapid defepve scence at the end

occurrence of an unusual event. Hence, not Il‘lﬁl_illlt'llth we first
become aware of an exacerbation or of a c omplication in : L given dis-
ease by a specially high rise of the temperature. A sudden fall of the
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temperature may give notice of collapse, or a change to a fatal issue,
or an internal hemorrhage, as of the bowels in typhoid fever.

In the following the most important typical courses of fever are
briefly set forth:

Continued fever exists especially in two discases, typhoid fever

and croupous pneumonia ; also in typhus fever, sometimes in erysipelas

Dy of discase:
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Fic. 4.—Typhoid fever, slight, with tolerably severe recurrence of fever. Maiden, 1o years
of age.

and miliary tuberculosis. In a case of severe fever, with the diagnosis
doubtful, a fever continued through several days points with ]_Jl'ub.i—
bility to l‘.]‘.l]'l.l:rlt] fever, and next 14: acute nu]mw tuberculosis.

In abdominal typhus |:I1.. phoid ﬂ e |J the fever rises for several days
by :_{ill.Ll steps—" nitial period ;" reaches the summit, at which i1t
remains as a continued fever one, two, or more weeks; then, as a

Day of disea
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F1a, 5. —Fatal uncomplicated typhoid fever. Temperature and pulse cross each oiher,
Female, age 37

rule, it gradually becomes a remittent fever of such a character that at
first the daily maximum remains high, with the minimum going lower
(‘“the double stage” [“the long o-continued paroxysm 'J—t]u mini-
mum may even go below the 11urm.1h then the defervescence begins,
the maximum da_ch:nn;{; this ll‘-l!i“'-.’ reaches the normal in a few
days. The remittent and defervescent stages may be protracted for
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some time, even as much as a week—" slow typhus.” Moreover, the
temperature may, after it has somewhat declined, again rise: t'ul_ml—
rence ;" or the disease, after the temperature has reached tln__' ﬂl:i“”-t ’
may begin anew, in the same manner as at first: “renewing = (see
regarding these points Figs. 1 and 2).

There are all manner of variations from this behavior of the tem-
perature in typhoid fever, so that a single case seldom really pursues a

E. P T. Fifth week.
Eib 180 41.0

170 45
T 160 40.0
150 305
B 140 39.0
130 3h.a
50 120 380
110 37
40 LM 5L
L1
a0 B0 360
0 355
bl 60 250
By 5.5 |
10 40 340 [

FiG. 6.—Typhoid fever with abortion (see arrow). Age a5.

typical course. Particular variations partly declare themselves by the

changeable character of the febrile temperature, which was mentioned

on page 55; but the fever-curve will especially be affected by the

administration of antipyretics.! But, particularly, every exacerbation of
Day of dizsease:

K. P T. 10011 12130 15 16 17 18 19 20 23 M 25 26 27
9020 AL0 — ;
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8 180 410 §
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0 180 40.0

150 39.5 B
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o 365 e
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FiG. 7.—Typhoid fever (moderately severe) complicating lobar pneumonia on the eiphteenth
day. Collapse. Fatal. Female, age 21,

the temperature should cause the physician to think of complications
(Fig. 7), and a fall of the temperature, of collapse (Fig. 5), and also of
possible intestinal or other loss of blood (Fig. 6).

I The antipyretic treatment, especially with internal remedies, has no doubt the resyls of
rendering the course of the fever untypical, and so destroying its diagnostic value. There-
fore, until the 1|i;a§;r|.n-i.~| has been established in a case of febrile disease, the internal anti-
'|'-:.'r'l.":fl.' treatment '-"-i_.:hl. i |'--:'--i'-:l|l.', to e ‘;\.l_l;\-ll\'_'nl_:;_'l_l_
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.‘ _!_ﬂ_pncltnj:nﬂlll{! {rir‘t“:* Figs. 8 to 11) _thr temperature rises very rapidly
( mitial period,” lasting a few hours), often accompanied by chill, then
remaining as a high continued fever. From this it may decline, also
very rapidly—in a few hours—to or below the normal, with a simul-
tancous decline of the pulse and the respiration, and generally with

severe sweating. Or the defervescence may be somewhat slower
occupying one or two days. The r
former way is called * crisis " (critical Dy of disease:
sweat), the latter * lysis " ; midway be- . ]I:.', ,T',, RASLaURE S0 IE 32
tween these two is “ protracted crisis.” = 1o b

Sometimes the day before the crisis e 10 00
the temperature suddenly falls very 120 385
rapidly, and then again rises—" pseudo- % 120 30
crisis ” (distinguished from collapse by LT

the pulse and the general condition, as 1 1% #.0

referred to under “the subnormal tem- A 3.5

o e R ol b H
perature ). Or there is exacerbation :: ,t.'?
of the temperature just before the crisis, ., g w0

rising from, say, 40° to 41° C.—* critic: . -
A e » 40 4L C critical FiG. 8.—Croupous pneumonia, right
perturbation. lower lobe. Male, age 33.  Continued
2. Kenuttent fever is often met with fever- Crisis,
(Figs. 12 and 13). It may exist some
time during the course of any febrile disease. While the tempera-
ture of continued fever is generally high—about 40° C.—the fever may
remit, whatever its height. If the maxima are low, the minima
may easily be normal—a behavior which, strictly speaking, must be

Day of disease :
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R:- F. kK 4 o 6 7 8 5 10 11 12

B 180 410 I';, B0 18D

170 405 [ 170
0 160 40.0 0 160
150 30.5 124
60 140 39.0 & 140
130 385 130
o0 120 38.0 50 120
110 375 § 110
40 100 37.0 40 100
90 .G )
Al Bl 360 a0 &l
70 355 || I
2N 60 350 20 60 : -
F1G. g ~Croupous pneumonia. Lysis. Fic. 10.—Pseudo-crisis in pneumonia,
Varnisher, age 309. Male, age 25,

considered as intermittent fever. Remittent fever belongs to a great
variety of conditions, but especially to chronic tuberculosis.

If the maximal points of the curve are high, the temperature often
falls pretty rapidly, accompanied with chills and night-sweats (hectic
Sever).  In tuberculosis of the lungs of long duration the continuous
line of the evening temperature sometimes describes peculiar low (flat)
arcs, which recur with a certain degree of regularity. According to
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the observations of C. Turban, these circular lines also sometimes
appear when a case of phthisis, which has been accompanied for some

Day of dizease:
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Fi1c, 11.—Pseudo-crisis and crisis F1c. 12.—ERemittent and intermittent fever in catarrhal
in pneumonia ( Wunderlich). pneumonia ( Wunderlich ).

time by fever, is defervescing. The defervescence always takes a long
series of weeks (compare Fig. 15). Turban supposes that cases of
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Fi1G. 13.—Hectic fever in tuberculosis of the lungs.

phthisis which defervesce in circular (arc) lines are connected with an
infection by streptococcl
I N
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Fic. 14.—Myelitis iransversa, Pyemia caused by decubitus, Male. age 32

1. [futernettent fever, in a ogeneral sense, occurs in combination with
remittent fever (see Fig. 12). The hectic fever mentioned above as
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accompanying remittent typhus [re-
lapsing fever] is often also an inter-
mittent, in which the minimum may
even be subnormal,

A peculiar form of intermittent fe-
ver is observed in pyemia, where the-
temperature during chill may rise two,
three, or more times in twenty-four
hours, and soon fall, with sweat and
great exhaustion, then again nsing.
The pulse is generally very frequent,
and the patient often gives the im-
pression, by the great prostration during
the sweating stage, of going into col-
lapse ; in ElLt a condition of collapse
sometimes exists with the fall of the
temperature (see Figs. 14, 17).

Defervearenta.

Defervescence followed by continued good

acilli and streptocoeci).

health (observed by Dr. C. Turban).

F15. 16. —Quutuh th in=
termittent fever (Wunder=
lich}.

In a narrower sense, however, we
designate as nternuttent fever the
course of temperature of a special form
of malaria. In thisthere is a continual
alternation : between-times, without fe-
ver (apyrexia); a quick, high rise, and,
after a short time again, a rapid fall
l::f temperature {uﬁcu below, normal)—

“fever paroxysm.” Severe chills and
pcra]nr.umn accompany these attacks
of fever. The attacks recur with great
regularity, either every twenty-four
hours (quotidian), or forty-eight hours
(tertian), or seventy-two hours (quar-
tan). Sometimes the attacks recur one
or more hours earlier on successive days (anticipating), or they may
recur later each time (postponing). In these forms of fever the diag-
nosis is made certain by the fever-curve (see Figs. 16, 18, 19).

b, Manths of fever
F1G, 15.—Pulmonary tuberculosis, with rapid formation of cavities (tubercle




'F"*l MEDICAL DIAGNOS/S

4. Recurrent fever (Fig. 20) only exists as a renewal of a febrile
disease or a disease known as relapsing fever. There is an attack of
fever very like that of pneumonia, with sharp transitions and very
severe sweating, the temperature falling often to 34~ or 35° C., and
apyrexia; then a relapse after five to eight days, with a chill, followed

Day of disease :
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FiG. 17.—Lryptogenelic seplico-pyemia, recov ery. Female, age 44.

by a high continued fever, which, in turn, ends in five or six days by a
critical sweat, new apyrexia, fresh relapse ; and so over and over again,
but each new attack with less fever and of shorter duration.

5. Not infrequently a quite irregular fever will be met with. Its
course 15 such that sometimes one cannot h}]L‘il]{ of any d;ﬂ'l}' remission

FiG. 18.—1 |"I[|;|11 intermittent FIG. 19.—Quartan intermitient
fever (Wunderlich). fever (Wunderlich)

at least, the lowest daily temperature comes at a variable hour of
the day or night. But this fever may be of diagnostic value. In acute
menngits a coninuing 1rrt;:|._|];u' movement of the temperature speaks
agamst tuberculosis and against ordinary purulent meningitis, but, on
Fh:: contrary, !"['!1' epidemic ca_*_ruhﬂ':-repmul meningitis. A pronounced
irregular fever in an acute disease generally speaks against any of

those diseases which manifest themselves by any typical fever,
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6. Local Elevation or Lowering of the Temperature,—
1. Elevation of the Temperature.—In internal medicine this is seldom

of diagnostic aid. We meet it where there is any kind of infl; immation
W hn_h 15 near the surf: Woe, as in surgery. In uml iteral Pneumaonia also
a careful measurement shows an elevation of the temperature in the
axilla of the affected side. In recent paralysis of any sort the tempera-
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F1G. 20.—Febris recurrens, with only one relapse.  Arrow at a collapse-like crisis.
Male, AFE 44.

ture of that side is somewhat higher for a short time; then the tem-
perature usually falls. Rare cases of hysteria exhibit a one-sided
elevation of temperature with redness of the skin and perspiration.
2. Lowering of the Temperature.—This is the expression of local
disturbance of the circulation. In heart-failure, also in collapse and
near-approaching death, the extremities and also the nose become
cool. Coolness of the affected limb is observed in venous thrombosis,
in paralysis of long standing in consequence of diminished venous
blood-current, and in arterial embolism and thrombosis.

&
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common symptom of scrofula (in which disease the whole nose is often
swollen) and of syphilis. In the former disease there is sometimes an
inflammatory thickening of the whole nose, particularly of its lower
walls. Inflammation of an acute form, with very foul-smelling and
ill-looking secretion, most frequently indicates diphtheria of the nose
and pharynx. If it is chronic it may be due to catarrhal or specific
ulcers.

Among the conditions which particularly demand an examination
of the nose, we mention acquired and hereditary syphilis, bronchial
asthma, supraorbital neuralgia, hemicrania, certain affections of the
eyes and ears.

Regarding the further details upon the subjects of this paragraph
we refer to the respective special works. As regards palpation of the
posterior nares. see works upon Surgery.

Palpation of the interior of the nose may be necessary (see works
upon Surgery).

2. The Larynx.—The larynx is examined with reference to its
functions (voice, cough, breathing) and the local appearances; the
latter include the external and internal examination.'

() Function.—The woiee is changed in all affections of the larynx.
It may be muffled, rough, hoarse, even to the entire loss of voice—
“aphonia.” In severe diseases it may have a whistling or sibilant
(strident) quality : this indicates stenosis of the larynx; or it is very
hoarse and deep: this points to deep-seated ulceration.

In diseases of the larynx the coug/ is hoarse, loud, or barking. In
extensive destruction and in certain paralyses of the crico-arytenoid
muscles cough is either more difficult or is impossible, since the power
to close the glottis preceding the cough, as is normally the case, is
wanting *

Breathing is obstructed in all conditions that narrow the larynx, as
in inflammation resulting in hypertrophy, in new formations, in scars
with contraction. Then there is an inspiratory and expiratory dyspnea,’®
and a peculiar noise of stenosis, “stridor Iar_-,rn_geus_." In m:ari:ced
stenosis, especially when the thorax is flexible, as in children, there is a
drawing in of the lower part of the thorax in front in the region of the
insertion of the diaphragm.' :

Stenosis only in inspiration, causing inspiratory dyspnea, is ob-
served in paralysis of the crico-arytenoid muscles, the dilators of the
larynx. ‘ I T _

Laryngeal stenosis is distinguished from tracheal stenosis at the first
glance  in that in the former condition the larynx moves up and down
simultaneously with each inspiration and expiration, and the neck is
stretched to the fullest extent, while in the latter the larynx remains
quiet and the head is often somewhat bent forward. ,

(#) Local Examination.—The external examination is made with
reference to pain, to deformities revealed to the sight or touch (these
are very rare, resulting from destruction by periostitis), and laryngeal
fremitus. ! ; g )

Laryngeal fremitus is a trembling of the thyroid cartilage during

1 See al wler Sputum. 2 See Cough. 0
2 H;: L?rzﬁnleta, e ¥ See Anomalies of Respiration.
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speech. It is stronger or weaker on one side in unilateral paralysis.
It has no special diagnostic value.

The Internal Examination.—By great care, and in the case of patients
who have themselves under good control, sometimes the entrance to
the larynx and the tissues even as far as the glottis can be fouched.
This method, however, has now little value, since it has been entirely
superseded by the examination with the laryngeal mirror, which is the
best means of examining the larynx.

In inflammatory conditions patients complain of pain in speaking,
but sometimes, even with severe disturbances, there is no pain; now
and then there is dyspnea, especially on exertion. Pain in swallowing
in chronic diseases of the larynx frequently indicates serious condi-
tions—extension of new formation (carcinoma, tuberculosis) toward the
esophagus or destructive suppuration.

The leading sympiomatic indications of discases of the larynx with
reference to other possible internal diseases are as follows: Acute
laryngitis, with manifestations of an acute infectious disease, points
especially to measles, croup, and also to small-pox ; in chronic laryn-
gitis, tuberculosis, syphilis, or a purely local disease of the larynx may
be present; constriction by scars suggests, in the first place, syphilis,
and also lupus. Of paralyses, paralysis of the recurrent nerve is of
special diagnostic importance, since it often arises from pressure upon
nerves, especially upon the left side from aneurysm of the aorta, carci-
noma of the esophagus, tumors of all kinds in the mediastinum. Cer-
tain paralyses indicate hysteria®

EXAMINATION OF THE LUNGS.
Topographical Anatomy of the Thorax.

For localizing the surface of the chest with reference to height and
depth we make use partly of anatomical prominences and partly (for
determining the breadth) of certain local lines which we think of as
drawn upon the surface of the thorax.

Upon the front side of the thorax are the important anatomical
regions : the fossa supraclavicularis (above the clavicle and bounded
by the sterno-cleido-mastoid and trapezius muscles) and the fossa in-
fraclavicularis. The latter has no distinct lower boundary. We under-
stand it as the region immediately below the clavicle, about as far as
to the second rib. From the second rib downward we designate the
height by the ribs and intercostal spaces, as above the fourth, under
the fourth rib, the fourth intercostal space. The number of the par-
ticular rib is determined by counting from the second rib downward.
It is always easy to find this rib: it is in articulation with the sternum
exactly where the manubrium and corpus sterni unite, ordinarily form-
ing a very slight angle (angulus Ludovici), and this place is plainly to
be felt, and often seen, as a cross-line or prominence. We feel for this
prominence and find the second rib to be its prolongation. We count
the ribs from that downward, feeling obliquely outward as we zo down
Morenheim’s depression [the outer part of the infraclavicular depres;

! Regarding its use, see the Appendix. 2 See below
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sitm}l and the so-called Sibson's furrow (the under border of the pec-
toralis major) are sometimes, although not very practically, useful as
points for locating internal organs.

For determining the breadth the vertical lines now to be mentioned
are useful (the subject is supposed to be standing): the middle line,
drawn through the sternum; the two sternal lines, drawn parallel
along the sides of the sternum; the mammillary lines, drawn through
the male nipple; and the parasternal lines, drawn midway between the
sternal and the mammillary lines.

On the two sides we determine the height by the ribs, which we
count in front, and the breadth by the middle axillary line (drawn
through the middle of the axilla, the arm being extended sidewise),
the anterior and posterior axillary lines (drawn perpendicularly from
the points where the pectoralis major and latissimus dorsi muscles
leave the thorax, with the arm raised sidewise to the horizontal).

Upon the back we name the fossa supraspinata; above that, the
suprascapular space, the fossa infraspinata, the interscapular space,
between the two scapula, the infrascapular space, under the shoulder-
blades. Exact determination of height is made by counting the ribs,
which, however, are difficult to count, especially in fat persons. They
can be determined by three methods:

(2) By counting the vertebral prominences from the vertebra
prominens (the seventh cervical).

(#) By counting from the lower angle of the scapula: this over-
hangs the seventh rib in the average person when the shoulders hang
comfortably and the arms rest against the chest with the forearms
folded lightly.

(¢) By the point of the twelfth rib, which is easily felt (the best way
for the lower ribs).

Moreover, we have the scapular line, which is drawn upon the two
sides of the spine through the lower angle of the scapul= (at the point
already mentioned under (&) ).

It is to be observed that some of the vertical lines are not deter-
mined exactly. This is true regarding the mammillary line (always
very important) more than any other. In women it is generally very
variable. On this account it is always to be thought of as drawn upon
a male thorax. But even in the male the nipple is an uncertain point.
By much practice the eye is cultivated so as to recognize what is to be
regarded as the average location of the nipple in the male, and by this
we must always correct the mammillary line. The various attempts to
substitute other lines for this one have failed.

The designation “ infrascapular space” is little used. The expres-
sions “ right, left, behind, below,” correspond to it, and are much to
be recommended: behind or below the right, the left, scapula.

The Anatomical Boundaries of the Lungs with Reference to the
Thorax.

In front the lungs reach to the sixth, and behind to the tenth, rib,
and are almost everywhere directly in contact with the chest-wall.
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They are not in contact with the chest-wall in the neighborhood of the
heart nor behind a small portion of the upper part of the sternum.
The accompanying figure exhibits the anatomical boundaries of the
lungs., They project with their summits into the fossa clavicularis
from 3 to 5 cm.above the clavicle, and with their mner anterior borders
converging downward, so that behind the angulus Ludovici—not ex-
actly behind the middle of the sternum, but a little to the left—they
come to lic very closely to cach other; then they continue parallel
downward to the insertion of the fourth rib. From there the inner
border of the right lung proceeds still farther downward to the top of
the insertion of the fifth rib, and then gradually bends toward the right,

F]G.‘nl_-—Pnr.ilinn of the thoracic viscera, of the stomach, and of the liver, from in frant.
The portions of the heart and liver which are drawn with unbroken hatched lines represent the
parietal portions of those organs. The portions that are not in contact with the chest-wall
but are covered by the lungs, are represented by broken (clear) hatched lines, ;

The line ¢ £, border of the right lung; ¢ &, border of the left lung: dotred i S0
the boundaries of the complementary p|l:ur3.lg-5]]!ﬂﬂ¢;. the boundar ]:Elw::cn lh:r:'?:;hft uﬁﬁcla-t-fdnﬁi;dﬁ
€

i,
lobes: &, the boundary between the right middle and Towes Jebek of ihe. lima /. bou -
upper and lower lobes ; v, greater curvature of the stomach leiI-L‘pr,::':EEjr_ : ndacy between the Jeft

so that it follows along the sixth rib, on the upper border of which it
meets the mammillary line. Then it continues approaching the hori-
zontal (in the upright posture), so that in the middle axillary line it
lies upon the seventh or eighth rib, in the scapular line upon the tenth
rib (this location on the dead body is about 1 cm. higher than in quiet
respiration in the living subject). On the left side the border of the
lung bends sharply round from the fourth rib to give place to the
heart, continues behind the fourth rib as far as the left parasternal line
then bends vertically downward, making a small bow which f:mw-::rges:
toward the right; then, sharply bending again behind the sixth rib, so



EXAMINATION OF THE RESPIRATORY APPARATUS. 71

as to pass the mammillary line under the sixth rib (hence somewhat
lower than on the right side), it passes the axillary line between the
seventh and eighth, and the scapular line at the tenth, rib.

The boundaries of the lungs are different according to age, as well
as in individuals. (See section on Percussion of the Lungs.)

The boundaries of the pleural sacs—that is, the lines on which the
pleura costalis (sternalis) leaves the wall of the thorax and bends inward
—agree in reality with the course of the inner borders of the lung.
But along the lower borders of the lungs and at the cardiac concavity
the pleural space extends considerably beyond the border of the lungs
(in quiet breathing), making the sinus phrenico-costalis and the com-

FiG. 22 —Position of the lungs, liver, spleen, and kidneys seen from behind. The liver and
spleen are represented by the same hatching as in Fig. z1.

& & the lower border of the lungs; ¢ & (. . . .), complementary space; ¢ (dotted line) (broken line)s
border of the liver; ¢/ (dotted line), bounda tween the upper and lower lobes of the lungs; g, boundary
between the upper and middle lobes of the right lung {(Weil-Luschka).

plementary pleural sinus. The size of these corresponds with the form.
The largest is the complementary pleural sinus in the two axillary
lines. This is there about 10 cm. high.

The pleural sinuses are therefore important, since into them extend
the lungs at every deep inspiration, and also in the pathological, chronic
inflation, empliysema  pulmonum; and also—because in them fluid
effusions into the pleural cavity ordinarily first accumulate.

The under surface of the lungs rests directly upon the diaphragm.
The diaphragm in the dead body rises at its highest part, as a dome,
about as high as the insertion of the fourth rib, a little higher upon the
right than upon the left side. The average situation of the dome of
the diaphragm in life, during quiet breathing, is a little lower.
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Finally, it is necessary to mention the course of the boundaries of
the lobes of the lungs, since they sometimes have an important part in
diagnosis: At the back, near the spine, the boundary between the
upper and lower lobes is at the height of the lower angle of the
scapula; upon the left it gradually slopes forward and outward in such
a way that in the axillary line it stands at the fourth rib, and meets the
lower border of the lung (that is, at the sixth rib) in the mammillary
line. On the right side the boundary-line divides near the outer
border of the scapula into two diverging lines—the line between the
upper and middle lobes and that between the middle and lower lobes.
The former proceeds at first behind the third rib, and terminates at the
inner border of the lung at the insertion of the fourth rib ; the latter
meets the lower border of the lung somewhat within the mammillary
line, and therefore behind the sixth rib.

Hence, in front upon the right side we have the upper lobe about
at the third intercostal space; from there downward, really the middle
lobe; in front on the left side, for the whole distance, we really have
the upper lobe; on the right side we have the middle lobe above and
the lower lobe below ; on the left side we have the lower lobe ; behind

we have only the apices, formed by the upper lobes; all the rest is
lower lobe.

Inspection of the Thorax.

The examination of the thoracic organs must always begin with the
inspection of the thorax. Nothing is more faulty than to take up some
other method of examination first. Inspection of the thorax is impor-
tant because a very large number of the diseases of the lungs and
pleura manifest themselves in the form of the chest-cavity and a
change of the respiration. Certain diseases of the internal organs
have a causal relation to changes in the form of the thorax. In other
cases, as it appears, a given form of thorax accompanies a “ disposi-
tion” of the lungs to certain diseases (emphysema, phthisis). Tt is
very probable, although it is difficult positively to establish, that some-
times the thorax by its form either causes or favors the development
of the given disease. Moreover, we know that there are deformities
of the chest which in other ways injure or render useless the thoracic
organs ; there are such also as have no influence upon the lungs or
heart.

Method of Procedure —During inspection (as in all examinations of
the thorax) attention must be given to having the patient straight, but
without undue muscular tension. The light should fall symmetrically
upon the front or back, whichever is under examination; the eyes of
the examiner should, if possible, be directly before the middle fine of
the body. The general structure of the thorax (and neck) should first
be considered, next possible peculiarities, then the motions of respira-
tion, first during quiet, then deeper, respiration.

1. Normal Form of Thorax and Normal Respiration.—In
a well-constructed thorax we expect, first, perfect symmetry. However
this is departed from almost always normally, in that there ; :
slight curvature of the dorsal vertebra toward the right.
the clavicular depressions may be only slightly indicated ;

S a very
Moreover,
the angulus



EXAMINATION OF THE RESPIRATORY APPARATIS. 73

Ludovici [also called the angle of Louis] (the angle formed by the
junction of the manubrium and corpus sterni) may just be recogniz-
able; the true ri'l::s‘:s]mull:l so leave the sternum that from the top
downward there is increasing obliquity, making the angle formed by
the two opposite bendings of the ribs, * the epigastric angle,” almost a
right angle. The thorax should be well developed ; the scapula: in the
upright position should lie flat upon it; the intercostal spaces should
be wvisible only at the lower ribs; finally, the dimensions of the chest
and the size of the body should have a certain relation to each other.
Very seldom does the normal thorax correspond to this ideal, and
there are many departures from it in persons who are perfectly sound.
Some " physiological " departures may be mentioned: a slight asym-
metry in a gradually-acquired spinal curvature or a deformity of the
ribs, self-established; further, a peculiar form of thorax, where the
upper part is somewhat shallow, but the lower of increasing depth, so
that the lower aperture of the thorax is very large ; also more marked
angle of Louis (Braune); again, in a shorter thorax, a more obtuse
epigastric angle may sometimes be observed in healthy persons (hence
also without signs of emphysema).! The supraclavicular depressions
are often both deepened, with the apices of the lungs entirely normal
(unequal deepening of them is, however, very suspicious of tubercu-
losis) ; ® single ribs, more frequently the second, third, also the fourth,
on account of greater curvature sometimes project more in front; on
the other hand, the lower ribs will often be found pressed into the side
and from there flattened forward ; and other variations. The boundary
between the unsymmetrical and the pathological form of chest is much
confused ; it can only be recognized in the individual case by attention
to the location and function of the thoracic organs,

Normal breathing takes place in this wise : inspiration only is active
—that is, is accomplished by muscular action; expiration, on the con-
trary, is produced wholly by the elasticity of the lungs, the elasticity
and the weight of the chest-wall, and the pressure of the abdominal
organs upon the diaphragm. The number of respirations to the minute
in the new-born is about 44; at five years, about 26; from the twen-
tieth year, about 16 to 20. It is very easily influenced by a number of
conditions : in sitting and standing it is somewhat higher than in lying ;
it is increased by bodily activity and psychical impressions. Therefore
it can only be determined during perfect quiet, with the attention with-
drawn from the examiner, or during sleep. For counting it, it is
generally most advantageous to lay the hand lightly upon the chest
(or upon the epigastrium).

The breathing is generally regular, and the single breaths are of
equal strength ; but under the influence of the slightest psychical dis-
turbance they easily become irregular and unequal. Many persons of
sound health, as snorers in sleep, often breathe irregularly or unequally
deep. Breathing is either exactly or very nearly symmetrical, though
the left side frequently inclines to breathe a trifle stronger.

The inspiratory enlargement of the thorax is occasioned by the ele-
vation of the ribs and the sternum and the simultaneous drawing of the
former upward and outward (intercostales externi and interni muscles

1 See below, ? See below,
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—" costal breathing ) ; moreover, by the contraction of the diaphragm,
and hence flattening of its dome. The latter movement at tll_u same
time draws down the intestines, and so with every inspiration the
whole anterior wall of the abdomen projects, but especially the epl-
gastrium (* diaphragmatic,” or abdominal, breathing). The combina-
tion of costal and diaphragmatic breathing varies in the two sexes:
in the male the latter, and in the female the former, preponderates.
But in aged females with firm thoracic walls diaphragmatic breath-
ing increases; while, on the other hand, male as well as female
children incline to the costal type of breathing. From this it seems
that the degree of flexibility of the thorax influences the kind of
breathing. ngsih

In the costal breathing of women, even in quiet respiration, the
scaleni muscles (elevators of the first and second ribs) take a part,
while in men these muscles belong to the auxiliary muscles of respi-
ration,'

Diapliragmatic Plenomenon (Litten)—This peculiar and very strik-
ing phenomenon can only be observed by keeping rather closely to the
proceeding which the discoverer has indicated :

The person to be examined should be undressed to the middle of
the abdomen, and then should lie down as nearly as possible in a hori-
zontal position, with the feet toward the light. The room should be
lighted only from one side. In the daytime, therefore, one should
select a room with only one window, or, if there be more than one, all
but one must be darkened. The patient is asked to breathe deeply,
and the breathing must be diaphragmatic. The attention of the ob-
server is directed to that part of the thorax which is below the fifth rib.
The observer stands about one and a half to three steps from the side
of the person examined or from a position midway between the side
and feet. In most people, but not at all in stout persons, a shadow-like
line ascends and descends with each respiration. This line is only
present in the intercostal spaces, but as it crosses the ribs diagonally it
appears in several intercostal spaces at the same time, and moves regu-
larly up and down, and, in spite of the interruption by the ribs, it gives
the impression of a continuous line. It is seen most distinctly near the
anterior axillary line between the seventh and ninth ribs. In some
people it can be followed from there far to the front and even round to
the back. From the illumination necessary to observe this phenom-
enon we conclude that the skin slopes toward the head. This sloping
must of course be connected with diaphragmatic respiration or with the
displacement of the edge of the lungs, the more so as it always coin-
cides exactly with the boundary of the lungs as made out by percus-
sion. The falling off of the surface of the skin taking place from below
upward, as we have mentioned above, it is therefore probable that it
corresponds, as Litten thinks, with the separation of the diaphragm
from the wall of the thorax. It is impossible to see in this phenom-
enon that portion of the edge of the lungs which goes down into the
complementary space, for this would produce a slope from above
downward.

The value of the phenomenon for the diagnosis of the extent of

! See Auxiliary Respiratory Muscles,
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diaphragmatic respiration is, in my opinion, impaired by the fact that
the phenomenon can be observed even in healthy people, frequently in
only a small part—namely, that which is directed from above down-
ward. There are not many cases in which it is seen moving up and
down for six or seven centimeters, as is stated by Litten. If on one
side the diaphragm does not move, and if the diaphragm is forced
downward, the phenomenon will not be seen on that side, and conse-
quently it is not observed in paralysis of the diaphragm and when there
is considerable exudation and transudation of the pleura in pneumo-
thorax, in pneumonia of the lower lobes, and also sometimes in sub-
phrenic peritonitis. But it is well known that the last-named disease
sometimes does not interfere with the contractions of the diaphragm,
and in such a case the existence of the diaphragmatic phenomenon
would decide the differential diagnosis against exudation in the pleura.
But I have never yet seen such a case.

2. Pathological Forms of Thorax.—(«) The Inflated or Em-
physematous Thorax.—This refers to a chronic symmetrical expan-
sion in all directions, conforming somewhat to the form of the chest
during inspiration (the inspiratory position). The antero-posterior (the
sterno-vertebral) diameter is increased. In many cases it appears as if
the thorax became enlarged, especially at about the height of the mid-
dle of the sternum, making a barrel-shaped chest; however, this may
be entirely wanting. The ribs are generally strong, and are at right
angles to the sternum, hence the epigastric angle is larger than nor-
mal; the thorax is generally short. Frequently the angle of Louis is
very prominent.

The supraclavicular depressions may vary very much: sometimes
they are deepened ; again, shallow or even projecting like pillows (the
latter condition obtaining in emphysema of the upper part of the
lungs). The lower intercostal spaces are sometimes drawn in during
inspiration (inspiratory drawing-in).!

In the emphysematous thorax the breathing is so changed that the
expiration is both slower and imperfect in consequence of the dimin-
ished elasticity of the lungs; it is prolonged, and in marked emphy-
sema it is assisted by muscular action, especially by the transversalis
abdominis and the quadratus lumborum. We can then plainly see the
abdominal wall energetically flattened, and we are directly impressed
with the idea that the thorax i forcibly expanded. But the inspiration
is also altered in consequence of the rigidity of the chest-wall ; ordinary
costal breathing is wanting ; it is very imperfect; and in its place we
notice that the front of the chest, as a whole, has been drawn up by
the powerful action of the sterno-cleido-mastoidei muscles.  Conse-
quently, in emphysema we have the breathing re:idcrcd difficult; n
severe cases it may become so to a high degree” :

The typical emphysematous thorax points almost with certainty to
emphysema, and hence its name ; however, we must guard against the
mistake of calling every short chest an emphysematous one. On the
contrary, also, we not infrequently find a general umph}?suma”uf the
lungs in a chest that has no trace of the *emphysematous” form,
Active expiration, expiratory dyspnea, is much more characteristic

1 See below, p. 87. ? See Diyspnea.
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than the form of the thorax: besides emphysema, it exists in no other
condition except certain diseases of the larynx.'

(#) The Paralytic or Phthisical Thorax.—This is the direct oppo-
site of the preceding: it is flat, especially in the upper part; is often
also narrow; the intercostal spaces are wide; the ribs are generally
delicate, are sharply inclined downward from the sternum, and hence
must be bent at a sharp angle again in order to come back to the
vertebrae, This sloping from the sternum makes the epigastric angle
very sharp; the chest, as a whole, chiefly in consequence of the course
of the ribs, is long. The angle of Louis is often very marked. The
depressions are generally deep. The shoulder-blades frequently stand
out like wings.

Quiet breathing may be almost normal, but on exertion it is generally
immediately very much increased in frequency ; it is shallow; even in
women the costal type is often wanting, especially at the upper part of
the chest.

This form of chest corresponds with that of tuberculosis. A well-
marked paralytic thorax, except where phthisis of the lungs has early
developed, is very infrequently seen; but yet this disease occurs very
often where the phthisical thorax is wholly absent—indeed, with an
emphysematous thorax. In a paralytic thorax, with phthisis already
developed, by means of the latter the form of the thorax and the
breathing will become essentially and variously changed.?

But one must be very careful not to conclude that a thorax narrow
from great emaciation, and especially one that appears flat, is a para-
lytic one. For example, a beginner is apt to find that a patient conva-
lescent from typhoid fever has a paralytic chest. Strictly speaking
also, every plain or flattened thorax is not to be called a paralytic one,
Moreover, emaciation and flattening of the upper parts of the chest in
cases of developed phthisis frequently render the thorax paralytic,
which it originally was not.

(¢) One-sided expansion of the thorax, a relatively infrequent
affection, occurs in disease or functional loss of the opposite lung. The
dilated side is then the seat of the so-called “ vicarious emphysema” of
the lung. This is distinguished from true emphysema by the absence
of expiratory dyspnea.

The dilated side is much more frequently the diseased one. The
widening of the chest-cavity is more plainly seen from the front than
from behind.  Very frequently the mamma and the scapula are further
removed from the median line than upon the normal side. The inter-
costal spaces are level or are projecting ; in contrast with this, the dis-
eased side drags after the other—that is, in inspiration it rises later and
less than the sound side, and it may even not rise at all. Hence the
spinal column is sometimes bent toward the diseased side,

Marked expansion is met with in pneumothorax and in extensive
pleuritic exudation, while the development of the latter usually first
manifests itself by expansion and lagging behind at the posterior and
lower part of the chest. A very slight expansion of one-half of the
chest is, moreover, sometimes seen in croupous pneumonia of the
whole of the affected lung.

! See Dyspnea, # See above under (a) and below under ( d).
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~ Circumscribed forward expansion of the chest occurs especially
with tumors of the pleura, and is sometimes humped, and again
uniform ; empyema Tfvhu:h inclines to breaking through pushes the
affected region prominently forward, and at the same time the skin is
generally edematous. Encapsulated pleuritic exudations or circum-
scribed pneumothorax seldom causes expansion, yet the first cause a
smoothing out of the neighboring intercostal spaces, besides lagging
behind. Lo;al projections, moreover, sometimes occur from inflam-
matory affections or neoplasms of the ribs or the subcutaneous cellular
tissue.

Local expansions of the thorax are seen in cases of enlargement of
other organs. The cardiac region may be bulged out in enlargement
of the heart or distention of the pericardium ;' a marked enlargement
of the liver may press out the lower ribs on the right side, and enlarge-
ment of the spleen on the left ; and sometimes, especially in children, a
very marked expansion of the whole lower part of the thorax, an en-
largement of the lower aperture of the chest, is observed in cases of
considerable expansion of the whole or the upper part of the abdomen
(meteorismus, ascites, peritonitis, tumors). Then the upper part of the
chest seems quite small in comparison with the lower part; the whole
trunk is hence shaped like a bee. From the drawing up of the dia-
phragm there results interference with diaphragmatic breathing, and
generally there is severe dyspnea.

The extent to which the thoracic wall is driven forward, if caused
by pleuritic exudation, depends to a large extent upon the degree of
flexibility of the thorax. If the wall is soft, as is the case with chil-
dren, the expansion is very pronounced; if rigid, as in subjects of
emphysema, sometimes a very large pleuritic exudate causes no
noticeable expansion. Therefore, while we expect in general that an
extensive pleuritic exudate will manifest itself by an enlargement of
the affected side of the chest, yet where the walls are rigid we must not
conclude from the absence of expansion that there is no exudate.

(4) Drawing-in or Shrinking of One Side.—This is sccn more or
less frequently as a symmetrical drawing-in of the whole side, so that
the affected side is altogether smaller than the other; the ribs are close
together, and in the lower part they may even overlap like shingles on
a roof. The shoulder of that side hangs down; the mamma and
scapula are nearer the median line. The spinal coluwn is curved with
its convexity toward the healthy side; hence the whole carriage is
affected. There is diminished breathing or no breathing at all on the
side drawn in: on the healthy side there develops a vicarious emphy-
sema. This condition is observed in recovery from extensive pleuritic
exudations and in long-continued contraction of the lungs.

In pleurisy it is the loss of clasticity and thickening of the pleura,
with adhesions of pleural surfaces, in shrinking of the lungs, and the
development of connective tissue in the lungs, which not alone hinder
the lungs from following the inspiratory expansion of the thorax, but
from the tendency to contract, as in scars of the skin, draws in the
chest-wall. This inward traction, however, does not concern the
thorax alone: the mediastinum, heart, and diaphragm are pulled

1 See under Examination of the Heart.
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toward the sunken side. Hence there is displacement of the heart
toward the discased side and the diaphragm is high in the chest.

More frequently there is an unequal degree or a partial shrinking
on the affected side: with it also is always connected a more or less
marked lagging. It is most frequently observed above in front, here
sometimes noticeable at the first commencement as a deepening of the
supraclavicular depression (an important symptom of contraction of
the apex of the lung from tuberculosis). Again, a partial drawing-in
is often seen, most frequently low down posteriorly, after the disap-
pearance of a small pleuritic exudate. But there may be shrinking
of any part of the chest-wall, as after gangrene or abscesses of the
lungs.

One must be careful not to confound a deformity of the chest from
disease of the thoracic organs with deformities that are dependent on a
primary bending of the spine and thorax. Concerning these see the
following section.

A repaired fracture of the ribs may also cause deformity ; a fracture
of the clavicle which has healed with an angle forward may deepen
the supra- and infraclavicular depressions, and so deceive one; one-
sided defect or atrophy of the pectoralis major of course flattens that
side. All of these cases may be excluded by a more careful exami-
nation.

(¢) Alterations of the Form of the Chest by Primary Deformity
of the Skeleton.—Ayplosis, or bending backward, and scoliosis, the
bending sidewise, of the spine, but, still more, the combination of both,
kyphoscoliosis, sometimes occasion deformities of the chest that are enor-
mous. Most frequently one side is smaller in front, while the other side
appears to be enlarged; and the picture of one-sided contraction of
pleura or lung is more complete from the dragging-after of the smaller
side. In consequence of a peculiar twist of the spine and its effect
upon the course of the ribs the back is generally very crooked. This
is spoken of more particularly in works upon surgery. The organs of
the chest are almost always displaced from their normal position. The
lungs are very much impaired in their function. Such patients become
short-breathed on the slightest exertion. In diseases of the thoracic
organs, and also in acute infectious diseases, these patients are exposed
to greater risk than others. Whether in such cases we have to deal
really with a primary deformity of the chest or with a contraction of
the lung or pleura is generally made clear by the examination of the
spine. Sometimes, however, a very careful examination of the skeleton
and of the thoracic organs is necessary to answer this question: and
in some cases of long-existing deformity even this differential diagnosis
may be impossible.  The distinction of the different kinds of spinal
curvature and their origin belongs to surgery.

Rachitis is frequently the cause of such deformities, but it may also
cause all other possible bendings of the chest. Of these, especially
characteristic are—1. The rachitic chest, a thickening of the point of
transition from the cartilage to the bony ribs. The several prominences
arising from it form on both sides of the sternum a line passing as an
arch outward and downward. 2. 7he pigeon-chest. The chest seems
to be compressed sidewise and pressed forward. The ribs run sharply
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backward from the front, so that the sternum stands forward like the
keel of a ship, the sternovertebral measurement being much increased
3. A circular drawing-in in the neighboriiood of the costal attachment :‘:-f
the diaphragm and above it. This retraction is in part directly pro-
duced by the diaphragm, because the softened ribs do not offer sufe
ficient resistance to its contractions. The retraction, however partly
TE‘E.‘:UItﬁ from the circumstance that the thorax sinks in just above the
point of insertion of the diaphragm in consequence of the inspiratory
lowering of the internal pressure. If dyspnea exists, and consequently
increased action of the diaphragm, the retractions are increased.,
Funnel-breast (Fig. 23).—This deformity consists in a sinking-in of

Fri. 23 —Funnel-breast { Ebstein).

the sternum, especially of the lower portion of it; it may be very con-
siderable (as much as 7 cm.). The affection is generally congenital,
and, according to our experience, in very marked cases it may prove a
hindrance to respiration. Skocmakers' breast exhibits a sort of acquired
funnel-breast, caused by pressure of tools against the lower part of the
sternum and the xiphoid cartilage ; the depression never becomes very
great, and involves only the cartilage; it has no pathological signif-
icance.

According to recent experience, the funnel-breast sometimes is
observed in several branches of a family. In individual cases it occurs
as a sign of degeneration with other errors of development, or asso-
ciated with neuropathic or psychopathic disease or hereditary taint.

3. Anomalies of Respiration.—In the preceding section the
anomalies of breathing which accompany the several pathological
forms of thorax have been briefly referred to. But these require a
further separate description. In giving this it will not be possible to
avoid a partial repetition of what has already been said.



80 SPECIAL DIAGNOSIS

() Anomalies of the Manner of Breathing.—The type of breath-
ing which, as has been mentioned above, in the normal human being is
typically different in the two sexes, and is denominated costal and
costo-abdominal, may be influenced by a number of different path-
ological conditions:

1. The activity of the diaphragm, from some cause or other, may
be restricted or entirely stopped; it may then be replaced by increased
thoracic breathing; this causes the costal type peculiar to women to
be still more prominent, while the male type is reversed; instead of
the abdominal predominating, the costal becomes predominant or
entirely prevails—that is, may take on the female type.

Such a restriction or prevention of the action of the diaphragm is
occasioned by pain or mechanical restraint, or by weakness or paralysis
of the diaphragm. Such is the action of all inflammations of the
abdominal or pleural cavities in case they involve the corresponding
serous covering of the diaphragm, markedly impairing diaphragmatic
breathing. They often act so because they are painful ; but also some-
times, especially in inflammation of the diaphragmatic peritoneum,
actual paralysis of the diaphragm quickly develops, which is recog-
nized by the entire disappearance of abdominal breathing.! This takes
place quite commonly in diffuse peritonitis; it is, however, also some-
times the only symptom of a beginning local “ subphrenic™ peritonitis,
Marked distention of the abdomen by tumors, fluid, and accumulations
of gas in the intestines hinders diaphragmatic breathing in a high
degree. Finally, there occurs paralysis of the diaphragm in organic
diseases of the nervous system (bulbar paralysis, neuritis of the
phrenic nerve in the various forms of multiple neuritis), as well as a
manifestation of functional neurosis (hysteria).

The action of the diaphragm is recognized, as has frequently been
mentioned, by the protrusion of the epigastrium during inspiration.
Of course this does not take place when there is no contraction. In
complete paralysis the diaphragm is sometimes even completely sucked
into the thorax; in hysteria, during inspiration, the epigastrium some-
times sinks in extraordinarily deep. One-sided failure of action of the
diaphragm may also occasionally be made out.

2. But sometimes, also, hindered thoracic breathing may be replaced
by increased diaphragmatic breathing; hence in such a case, if the
patient is a female, the type of breathing is changed—that is, abdominal
breathing predominates instead of costal.

Therefore, in very rigid thorax (emphysema), sometimes also in
women, diaphragmatic breathing predominates. Here belong paralysis
of the muscles of inspiration (bulbar paralysis) and myositis ossificans
(rare), since the latter causes a rigid condition of the thorax. A disecase
of the skin at present well known, but rare, scleroderma, may, if located
upon the thorax, also entirely abolish thoracic breathing.

It has been shown above, under Emphysematous Thorax how, in
lieu of the peculiar costal breathing, this may in part be replaced by
the movement of the thorax as a whole by the (auxiliary) muscles—
the sterno-cleido-mastoidei?

3. Asymmetry of breathing, which is occasioned as follows: the

1 See p. 74. * See Palpation. 3 See below.



EXAMINATION OF THE RESPIRATORY APPARATUS, 81

whole side or the upper or lower part of one side either (very rarely
plainly) expands somewhat later than the opposite side or (most fre-
quently) expands less strongly or not at all; which condition has
already been mentioned several times.

Such a lagging may be caused by a unilateral painful affection of
any kind ; moreover, by all diseases of the thoracic organs which inter-
fere with respiration upon one side. This “ lagging behind ” is a valu-
able symptom, especially in phthisis (lagging in the infraclavicular
depression), also in the beginning of pucwmonia and plewrisy, when
other symptoms are wanting.!

(#) Anomalies of Breathing as Regards Frequency and Rhythm.
—Diminished frequency of breathing may take place in all severe dis-
eases of the brain and its meninges, hence in large hemorrhages,
tumors, etc. and in all forms of meningitis ; thereby exists always more
or less dulness of intellect; the slowness of breathing may sometimes
pass into the Cheyne-Stokes respiration® Further, in acute infectious
diseases with marked mental dulness the respiration may be slower;
finally, it is generally so in the death-agony.

A very important form of diminished frequency of respiration is
observed with stenosis of the upper air-passage; this belongs in the
section on Dyspnea. Increased frequency of respiration as a patho-
logical manifestation belongs, without exception, to a large group,
which will also be discussed in the next section.

It has already been mentioned that we meet with temporary irregu-
larity of breathing in healthy persons. Itis of pathological, and gen-
erally of grave, import in all cases of marked mental dulness (as in
apoplectic, uremic, and the coma of severe typhus), and very especially
in the death-agony.

Forms of Periodic Respiration.—1. Cheyne-Stokes Respivation.—This
is a kind of respiration in which, in pronounced cases, a group of
respirations regularly alternates with a more or less prolonged pause
of respiration, or @prea. The transition, however, from one state to the
other is effected gradually, the period of respiration beginning and
ending with shallow breathing. The patients, who in most cases are in
a state of stupor, impress the observer by the circumstance that with
regular pauses they make a few deep snorting or snoring, or perhaps
sighing, respirations. If one observes a little closer, he sees that these
deep respirations are followed by a few which become weaker and
weaker, and then the respirations cease altogether. After a certain
pause there is a short, scarcely perceptible respiration. _Thm is followed
immediately by a somewhat deeper one, and progressively the respira-
tions become abnormal in depth, from which they slgwl}r decline till a
period of apnea is again reached. The pause in respiration may last a
minute, and exceptionally even longer. [The translator recently
observed a case following uremic convulsions in which the pause
lasted ninety seconds.] The number of respirations in on¢ period
varies. Most frequently there are eight to twelve, which follow each
other in about normal celerity, but at the beginning and end of the
period of respiration they are sometimes somewhat slower. Occasion-

1 See Palpation of the Thorax.
T See below.
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:11]}.‘ there are, besides, some secondary symptoms:

—Stethographic curve with Cheyne-Stokes breathing (after Reider)
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recular contraction
of the E;.||:_:]|-. |'|li.|]l'|f,_"' dpncd, .-'l”':[
dilatation of them in the ]1L‘13.:_h'|.
of respiration ; retardation of the
pulse during apnea; isolated con-
traction of muscles at the end of
apnea. Sahli ] that
patients become cyanotic at the
beginning of respiration, and that
the cyanosis increases till the
height of the respiration is
reached, which corresponds with
the conduct of the pupils. Fi-
nally, we and also others have
here and there observed a peri-
odic change in the state of con-
sciousness corresponding exactly
with the respiration: patients al-
ready somewhat stupid become
entirely unconscious during the
period of apnea, and with the
beginning and deepening of res-
piration they regularly revive,
look around, and even speak.
Besides the perfect form of
Cheyne-Stokes respiration, just
there are also some
less striking forms. It is not
necessary that it comes to an
audible deep breathing, or even
to an abnormal depth of respi-
ration; or the period of apnea
may be very short. The apnea
may also be missing, in such a
manner that only deep and more
superficial breathing alternates,
in regular periods, with a uni-
form gradual transition. It seems
to us that this also belongs to the
Cheyne-5tokes form of respiration.
This phenomenon is by no
means rare, particularly if we in-
clude the type of cases just de-
scribed. It is principally observed
in diseases of the brain, in severe
disturbances of the circulation. and
in T_["-‘"Ci_k'_"l.]. states. It occurs in
meningitis with tumors of the
brain, following cerebral hemor-

has observed

described,

rhages, etc., and in severe weakness of the heart I"-:'||un".:]-_5 diseases
of that organ, particularly in fatty degeneration (Stokes): then fre-
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quently in uremia, in cases of morphin-poisoning, in acute diffuse
peritonitis, and, finally, in acute infectious diseases, particularly in
typhoid fever. It is very seldom seen in persons suffering from
slight forms of disease. There have been observed, however, traces
of this anomaly of breathing during the sleep of healthy persons
(Mosso).

We have, on the contrary, almost always to do with patients
severely ill, often with stupefied or unconscious ones. Sometimes
patients breathe in this way only during an otherwise normal sleep,
and then the symptom seems to have proportionally less signif-
icance. Cheyne-Stokes respiration is frequently the precursor of the
irregular, agonal respiration, and hence, from a diagnostic standpoint,
it presages a bad turn. But still, that is by no means always the case,
for, in the first place, it is sometimes observed for weeks and even
months, especially during the sleep of persons suffering from heart and
kidney disease. It also not seldom accompanies transitory toxical
states, most frequently, in my experience, in uremia. The manner in
which, and the circumstances under which, Cheyne-Stokes respiration
occurs points to the supposition that its cause is in an alteration in the
function of the respiratory center. Traube and others after him have
attempted to find an explanation of the phenomenon. All these
explanations result in the supposition of an alteration or diminution of
the excitability of the respiratory center in the medulla oblongata, or in
the supposition that the excitability of the oblongata becomes ex-
hausted. But, in my opinion, no one has satisfactorily explained the
peculiar periodicity of the respiration. When there certainly exists a
diminution of excitability, and also a liability of the ganglia of the
oblongata to become exhausted, as occurs shortly before death from
any cause whatever, we simply observe that the respirations become
less frequent and more superficial. But no one has yet succeeded in
explaining the pauses, and particularly the successive increase of the
depth of breathing, in the beginning of respiration after the pauses.

Biot’s Respiration—By this designation is understood periodic,
pauses in respiration, alternating with normal respirations more or
less regular. The phenomenon, which is very rare, occurs most fre-
quently in diseases of the brain, particularly in meningitis. T]_'u: slglmf-
icance of the symptom is the same as that of Cheyne-Stokes’ respira-
tion. Beyond this one may doubt whether this is not a sub-species of
Cheyne-Stokes respiration, or whether it is a phenomenon which is
different in principle from it. _

(¢) Difficult Breathing, Dyspnea.—We have to designate that
form of dyspnea as physiological which results when the respiratory
center is supplied with blood which contains less than the .”‘.]”:;‘f;_l
quantity of O or an increased amount of CO, In the clinic it is dif-
ficult to give an absolute definition, I?f:causc the perceptions of objective
and subjective dyspnea (that is, which are only present i the sensa-
tions of the patient), as well as the dyspnea with and without dﬂﬁﬂlfﬂ_lﬂ}’
of oxygen or of blood overladen with carbonic acid, are much mixed.
Generally the clinician speaks of objective dyspnea in the following
cases : if the respiration is labored, whether the number of respirations
be normal, or prolonged, or more frequent. Finally, in all cases of
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increased respiration, if rapid and labored breathing are combined,
dyspnea is caused by all those conditions that interfere in any way with
the exchange of gases in the lungs.! But there is another condition
which manifests itself by an increased formation and giving off of CO,;
that condition is fever.

Labored respiration with normal or diminished frequency takes
place in stenosis of the upper air-passage—that is, of the larynx and
trachea. Intratracheal tumors, foreign bodies, inflammations (espe-
cially croup), cicatricial strictures (generally syphilitic), granulations,
also compression from without, and lastly paralyses of certain laryngeal
muscles * which produce narrowing of the air-passage. The slow and
labored respiration in these cases seems a perfectly intelligible means
of satisfying the requirements for oxygen, notwithstanding the fact that
it is more difficult for air to enter.

Strictly speaking, this form of dyspnea often occurs in diseases of
the brain® At the acme of respiration in Cheyne-Stokes breathing we
must speak, too, of there being dyspnea.

Increased Frequency of Respiration Occurs—

(@) In fewer. Here it is often simply increased frequency, the
breaths being deeper, but sometimes also we notice that they become
somewhat labored (without its being a question of complication of the
thoracic organs). The amount of quickening of the respiration varies
very much according to the nature of the disease and with the indi-
vidual. Nervous persons often breathe remarkably rapidly in fever;
with children respirations as high as sixty or more to the minute have
often been observed. Nevertheless, in fever every case of marked
increase in frequency of breathing must lead to an especially careful
examination of the thoracic organs. The cause of fever-dyspnea is,
moreover, not alone the increased formation of CO,, but is also the
result of the irritation of the respiratory center by the warmer blood,
as has been proved upon amimals by an artificial increase of the tem-
perature of the body. Finally, as a third cause of fever a direct effect
of toxins upon the respiratory center is not excluded.

Fever-dyspnea may be increased by association with that caused by
diseases of the respiratory apparatus.

(&) In all conditions that are comnected with pain in breathing.
Here belong all diseases of the pleura or of the lungs in connection with
the pleura (especially croupous pneumonia), inflammatory affections of
the diaphragm (trichinosis), of the peritoneum (especially the diaphrag-
matic peritoneum), fracture of ribs, and severe rheumatism of the mus-
cles of the thorax.

Rightly to explain this form of dyspnea is often of the greatest
therapeutic value; it may sometimes (not always) be relieved by a
narcotic.

(¢) In discases of the bronchial tubes which narrow or close the
tubes by the secretion or exudation. Here belong all forms of bron-
chitis and also bronchial asthma. In the latter disease there is much
less swelling and exudation than from bronchial spasm of neurotic
origin, which chiefly causes the dyspnea. No doubt spasm of the

I See under Cyanosis. * See under Inspiratory Dy ;
¥ Also see page 81, e



EXAMINATION OF THE RESPIRATORY APPARATUS. 33
diaphragm is associated with this sometimes, which causes a prolonged
inspiratory expansion of the lungs, and of course this increases the
dyspnea.

Where there are bronchial asthma and croupous bronchitis in addi-
tion to laryngeal croup, there is generally very severe dyspnea with
quicker and very forced respiration. Simple catarrh of the bronchial
tubes generally leads to quickening of the respiration without the
breaths being deeper; for a complete closure of the bronchial tubes
cuts off a large section of lung, and so breathing is entirely lost in this
section, as in capillary bronchitis, especially in children. The consid-
eration of this condition properly belongs to the next section, in that it
results in the lung-tissue itself becoming diseased.

(@) In all conditions in which the breathing surface of the lungs is
diminished or the volumetric variation of the lungs, which is necessary
for respiration, is disturbed. These are—

All discases of the fungs : the different forms of pneumonia, edema
of the lungs, infarction, tuberculosis, emphysema (this not only on
account of the diminished breathing surface, but also the loss of
elasticity, and hence diminished contraction of the lungs during expira-
tion); the different forms of plewrisy with cxudation, prewmothorax ;
tumtors in the chest-cavity which diminish its capacity ; abdominal affec-
tions which push up the diaphragm ;' marked &yphoscoliosis, with the
resulting deformity of the chest and consequent unfavorable condition
for breathing; paralysis of the muscles of respiration; and also fowic
and clonte spasm of the muscles of the chest, as in tetanus and epilepsy,
which may occasion the most severe dyspnea.

As is evident, these diseases differ widely from one another. Those
that diminish the chest-cavity, if they are inconsiderable, sometimes
merely restrict the inspiratory expansion of the chest, and so affect the
lungs ; but if they are marked, then they directly compress the lungs
and hence diminish their breathing-surface.

It has been already stated that in a number of these conditions the
need of oxygen may be met by a substitution of diaphragmatic breath-
ing in place of the diminished costal breathing, and zice versa. Itis,
of course, very calamitous when there is a combination of several
causes of dyspnea, as, for example, when a subject of kyphoscoliosis
has an abdominal affection which presses up the diaphragm or has
inflammation of the lungs. : ]

Accommodation, adaptation, plays an important part in many
chronic diseases which occasion dyspnea. This becomes most strik=-
ingly evident if we compare the terrible dyspnea of beginning pncumo-
thorax with the relatively comfortable condition of patients who have
continually at their disposal for breathing only one lung or even only a
part of a lung. In many of these cases it s easy to understand this
accommodation—chronic cases, especially phthisical patients, who here
come prominently into view, are generally anemic, and therefore
require, at least when quiet, only a very small interchange (_if gases in
the lungs; but, nevertheless, every effort at muscular exertion imme-
diately causes dyspnea. On the other hand, *lung-dyspnea” is gen-
erally considerably increased by the fever which accompanies an acute

I See above.
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disease. Likewise, there are cases where we cannot dispense with the
idea, which formerly was not clear, of an “ accommodation.”

Dyspnea further occurs—

(¢) In diseases of the heart which cause stasis of blood in the lung-
circulation. These are insufficiency or stenosis of the left auriculo-
ventricular opening ; also heart-failure, which may occur in all diseases
of the heart.

Here the dyspnea is partly explained by the defective aération of
the blood in consequence of the slower circulation in the pulmonary
capillaries. But that is not the chief factor, particularly in compensated
mitral defects. The question here is regarding another element, which
seems to have been made clear by von Basch. In consequence of the
overfilling of the pulmonary vessels with blood the lungs are enlarged
in volume, and they also contain more air, but at the expense of their
elasticity. They become rigid-—that is, they are capable of only slight
alterations in their volume, similar to emphysematous lungs, but from
an entirely different reason.. This swelling and rigidity of the lungs,
according to von Basch, gives the first satisfactory explanation of the
peculiar dyspnea of compensated mitral defects.

fnereased and forced respiration. Forced respiration may at any
time be associated with rapid breathing by increase of dyspnea. The
only exceptions to this are those cases that arise from pain and paraly-
sis, both from reasons that are easily intelligible.

Mechanism of forced vespivation. This is, in the most characteristic
way, different from normal breathing—namely, that while the muscles
of ordinary inspiration and the mechanical conditions of expiration no
longer suffice, inspiration and expiration are assisted by the action of
the auxiliary muscles of respiration.

The auxiliary muscles of iuspiration are—the scaleni muscles in the
male (in the female they act even in quiet breathing) as elevators of
the first two ribs ; the sterno-mastoidei draw up the sternum when the
head is fixed ; the pectoralis major and minor, the levatores costarum,
the serratus post. super., all of which act as elevators of the ribs, the
first named when the upper arms are fixed. In more severe dyspnea
the trapezius, the levator scapula, the rhomboideus are brought into
action to elevate the scapula; in severest dyspnea the extensors of the
neck assist also, and then we notice the extension of the ala nasi:?
when the mouth is open the soft palate is seen to be drawn up during
inspiration ; and, finally, even those muscles that dilate the mouth and
depress the larynx may be brought into action.

The muscles have very varying degrees of importance, the greatest
being the work of lifting up the ribs, the sternum, and the shoulders.
The expansion of the ala nasi as a symptom is not unimportant, but
really does not at all assist in breathing. ;

In expiration the following muscles act in assisting respiration: Of
first importance are the broad muscles of the abdomen, especially the
transversalis, which compress the abdominal contents, thus pressing up
the diaphragm; further, the quadratus lumborum and serratus post.
infer., which draw down the lower ribs.

It is easy to distinguish at a glance the moderate drawing-in of the

1 See under Nose,
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thorax and epigastrium which occurs in normal passive expiration from
the active expiration of dyspnea, by the energy of the act in conse-
quence of muscular contraction. Moreover, the contraction of the
broad muscles of the abdomen is plainly to be seen.

Patients with forced respiration exhibit still other appearances which
partly stand in direct relation to the increased energy of the breathing.

That the thorax may be entirely easy and that the auxiliary mus-
cles may be able to act better, patients prefer the upright posture to
lying down.! Indeed, in very severe dyspnea they may not be able to
lie down at all; the arms are steadied, in order that the upper arms and
shoulders may furnish a fixed point for the auxiliary muscles; and in
order that the sterno-cleido-mastoidei may act most efficiently in
assisting respiration the neck 1s stretched and the face somewhat
elevated.

Not infrequently the breathing is audible; in forced respiration it is
panting, groaning. In stenosis of the larynx or trachea we hear the
before-mentioned hissing—stredor laryngeus vel trackealis. The voice
is weak, often suppressed; the patient speaks with short, unnatural
pauses—interrupted or broken speech.

Here belongs the so-called inspiratory * drawing-in." Even in
healthy people we sometimes notice with forced respiration that the
lower intercostal spaces in the beginning of inspiration sink in some-
what, instead of, as in healthy persons, a simple flattening-out from
the contraction of the intercostal muscles. Drawing-in that is more
marked and is prolonged during the whole of inspiration under all
circumstances is pathological ; with the very yielding thorax of chil-
dren even the ribs and the lower part of the sternum may share in the
condition. It shows that the lungs do not follow the motion of the
thorax—that, therefore, the air is prevented from entering the alveoli.

Hence, all forms of stenosis of the larynx, of the trachea, and like-
wise the rare stenoses of the two primary bronchi, cause inspiratory
drawing-in on both sides, most markedly of the lower part of the
sternum, the lower ribs, and intercostal spaces; if the stenosis is very
marked, the condition is extended to the upper ribs and intercostal
spaces as far as the jugular and supraclavicular spaces. But stenosis
of only one bronchus causes inspiratory drawing-in of one side ":\"lll'.!!’l the
breathing has a certain degree of force, besides “lagging™ of the
affected side. Bronchitis of the smaller tubes, capccmll}rhm children,
may occasion inspiratory drawing-in in a more circumscribed way, as
only the lower part upon one side. But we may also sometimes see
an extended, very marked drawing-in with extensive capillary bron-
chitis (with atelectasis, broncho-pneumonia) in children. o

As regards frequency, laryngeal croup and capillary bronchitis in
children take first place among the causes of inspiratory drawing-in.

There are two reasons why stenosis of the upper air-passage causes
the drawing-in to be greatest at the lower part of the chest, and which
may also affect the ribs of this part: first, the air entering the lungs
reaches the lowest part, as being the farthest removed, last ; secondly,
if the thorax is yielding, it is drawn in by the contraction of the dia-
phragm, for if the diaphragm cannot descend when it contracts, since

1 See Orthopnea, p. 29.
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the lung does not follow it, then the dome of the diaphragm becomes
a fixed point, and the thorax in the neighborhood of the insertion of
the diaphragm is drawn inward and upward. Moreover, the lateral
region of the thorax above the insertion of the diaphragm sinks in so
much because the thorax is softest, and also because there is frequently
here the greatest difference between the external and internal pressure.

Also, expiratory bulging sometimes takes place in the supraclavic-
ular depression,' especially in marked emphysema of the upper part of
the lung, as, for example, after whooping-cough; or in the upper
intercostal spaces when large cavities are adherent to the chest-wall,
as in pulmonary phthisis. With this condition there is a strongly-
marked pressure in the thorax; hence it is observed only in very
forced expiration, and especially in strained coughing.

Very frequently we find in cases of lung-cavities with expiratory
bulging—especially frequent in the second intercostal space—the
affected intercostal muscles very much shrunken, sometimes fatty
degeneration of them.

Finally, the picture of such an unfortunate will be completed by
the expression of subjective anxiety, sometimes of the most fearful
agony ; by the peculiar expression of the eyes, which is caused by the
dilatation of the pupils which usually accompanies dyspnea, with occa-
sinnalapmtrusic-n of the eyeballs;* by the cyanosis and frequent cold
sweat

According as inspiration or expiration, or both, are difficult, or the
auxiliary muscles of respiration are brought into action, we distinguish
an inspiratory (pure or preponderating), an expiratory (pure or pre-
ponderating), a mixed dyspnea.

Purely inspiratory dyspnea exists with paralysis of the posterior
crico-arytenoid muscles (dilators of the glottis): here expiration is
free, since the escaping current of air presses the vocal bands apart;
on the other hand, the in-rushing air brings them in contact like valves,
and hence inspiration may be hindered even to threatened suffoca-
tion. Tuwmors and foreign bodics may, moreover, be sometimes so
located as, by valve-like closure, almost completely to preclude inspi-
ration. Further, inspiratory dyspnea occurs with increased activity of
other muscles when certain respiratory muscles are paralyzed! (as, for
example, in paralysis of the diaphragm there is increased thoracic
breathing, with co-operation of the auxiliary muscles).

Purely expiratory dysprea is observed with movable tumors situated
below the glottis: the outgoing air pushes them against the rima glot-
tidis, but in expiration they are drawn to one side.

Moreover, a preponderating expiratory dyspnea is peculiar to fron-
chial asthma (in addition to the always present inspiratory). Probably
we correctly assume that the smallest tubes, spasmodically narrowed,
are still more compressed by the pressure in the thorax during expi-
ration.

The disease that most frequently causes expiratory dyspnea is
emphysema of the substance of the lungs; the diminished power of
expiration is chiefly from the diminished elasticity of the lung-tissue,
the contracting force of the lungs; generally there is, besides, dimin-

1 See p. 68. 2 See Nervous System. 1g. v ¢ See p. 8s.
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ished thoracic breathing, since, if the thorax be too rigid to expand
during inspiration, then it is also not contracted either by wvirtue of its
own elasticity or the traction of the lungs.

Bronchial astlma of long duration always causes emphysema of
the lungs; then, of course, there is a twofold cause of expiratory
dyspnea.

In genuine emphysema of the lungs there is always also well-marked
inspiratory dyspnea on account of the atrophy of lung-tissue and
capillaries of the lung, and hence diminished breathing-surface. More-
over, it will be understood that whenever there is expiratory dyspnea,
if the difficulty of expiration is not equalized by forced or prolonged
expiration, there must result a simultaneous inspiratory dyspnea;
there is a diminished interchange of gases in the lungs resulting from
the incompleteness of the act of expiration; there is a demand for
oxygen, and hence forced inspiration. There is no expiratory dyspnea
with vicarious emphysema of the lungs.

Mized dyspnea—that is where it is manifest in equal degree in
inspiration and expiration—is by far the most frequent, It accom-
panies all the diseases of the respiratory organs not mentioned here;
also diseases of the heart, and fever.

Palpation of the Thorax.

This method of examination has, on the one hand, an independent
value, and on the other it confirms, and with sufficient practice even
adds to, the results of inspection. It is, therefore, very wrong to omit
it. It is indispensable on account of its simplicity, and because, like
inspection, it quickly furnishes a result in a general way ; moreover, its
result is often decisive in differential diagnosis, in a certain direction,
relative to vocal fremitus.

Palpation of the thorax with reference to the respiratory organs is
made for the purpose of ascertaining—

1. Possible pain upon pressure.

2. The respiratory movements of the thorax, especially as to
symmetry.

3. Any friction-sounds or rales that may be felt.

4. Vocal fremitus. :

In addition, there are some rare conditions that are not unimpor-
tant in differential diagnosis. :

The examination with reference to the first and second points may
be combined with inspection ; the trial of the third point may suitably
be settled during auscultation, either before or after. Ordinarily, we
test the wocal fremitus after the completion of percussion and auscul-
tation; hence we conclude the physical examination of the thoracic
organs by noticing the vocal fremitus. i

We pause here in the course of the examination, and only speak of
the first and second points; the two others will be introduced under
the heads of Percussion and Auscultation. :

1. Pain caused by Pressure upon the Thorax.—In discases
of the chest pain is common, accompanying the diseases or elicited by
pressure. In case it really refers to an internal organ, and not to the
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chest-wall, it indicates disease of the pleura or complication with the
pleura. By carefully feeling the intercostal spaces with the tips of the
fingers the region that is tender on pressure may be very exactly
defined; it is generally less extensive than the territory of spontaneous
pain, since the latter ordinarily “ radiates.”

This tenderness sometimes exists with exudative pleuritis, but in
this disease it is often wanting ; more frequently it is seen in croupous
pneumonia which also involves the pleura, and also in phthisis. In the
latter disease it generally depends upon callous thickening of the
pleura.

It is very important, but also frequently difficult, to distinguish
between pleuritic pains produced by pressure from those arising in the
soft parts of the chest=wwall or the ribs. Phlegmonous inflammations
and abscesses of the chest are, of course, easily recognized. Pain pro-
ceeding from a rib is generally characteristic: quite circumscribed, it
occurs only when pressure is made upon the affected rib (caries, perios-
titis, over fractured ribs, slight pressure); also, rheumatism of the
chest-muscles occasions no great difficulty, at least when it is in the
superficial muscles: the muscle is ordinarily sensitive if pressed
between two fingers. On the other hand, it is often not easy to dis-
tinguish between pleuritic pain and infercostal newralgia ; the latter can
sometimes be distinguished by Valleix's points of tenderness, which
stand wholly out of relation to deep breathing or cough.! It is impor-
tant to remember that neuralgic intercostal pain may be present in
affections of the pleura, as in tubercular thickening of the pleura in the
lower part of the thorax.

In short, we ought, in the absence of other indications which point
to a disease of the internal thoracic organs, to refer a pain produced by
pressure upon the thorax rather to something else than to the pleura;
only continuous pain, always at the same places, over the upper sec-
tions of the lungs, arising either spontaneously or from pressure, is
suspicious ; this may indicate irritation of the pleura from fuberculosis
of the apeces.

Fractures of the ribs are recognized by crepitation and by disloca-
tion of the fragments; also often by the fact that pressure at any part
of the broken rib causes pain at the seat of fracture. Moreover,
fracture of the rib may cause pleurisy. Caries of the rib may also
excite pleurisy. Then in recognized pleurisy caries may be proved to
be the cause by the circumscribed pain elicited by pressure upon the
rib.

It must also be mentioned that if a purulent pleuritis breaks outward
(empyema necessitatis) it causes peripleural inflammation, and with this
there is pain upon the slightest pressure, besides swelling, redness,
heat, edema of the skin, and, lastly, fluctuation.

To the above-mentioned conditions revealed by palpation of the
thorax must be added pulsations of the heart felt through a portion of
infiltrated lung lying over the heart, and also in the so-called CMPYEnta
pulsans (empyema pulsatile). This occurs when there is an accumula-
tion of pus lying over the heart, almost always upon the left side to
which the pulsation of the heart is communicated. In some cases it is

1 See Nervous System.
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very difficult to distinguish it from aneurysm of the aorta. It can only
be done by taking a comprehensive view of the case. (We must be on
our guard in puncturing or in making an exploratory puncture.)
Sometimes pulsations are even found on the left lower posterior portion
of the thorax. Usually several causes combine to produce the pulsa-
tion : paresis of the intercostil muscles, higher pressure of the exudate,
direct contact with the heart, lastly, as indispensably necessary, power-
ful action of the heart.

2. Testing the Movement during Respiration.—With special
reference to symmetry, with some practice, palpation is a most excel-
lent method. It gives more exact results than inspection, and makes
the further examination easier, in that it directs the attention immedi-
ately to the diseased side or the region of the thorax affected,

The respiration is examined by placing the two hands alike upon
the two sides of the chest. In order to test the breathing of the upper
divisions of the lungs, place the hands flat in front, gradually diverging
below, so that the tips of the fingers reach to the lower border of the
clavicle. For examining the lower parts spread out the hands with
the thumbs extended, so that the thumbs rest upon the angle of the
ribs, and the fingers toward the sides of the thorax. Behind, only the
respiration of the lower portion of the chest will be tested by laying
the flattened hands, with the thumbs extended, upon the surface in
such a way that the points of the fingers reach about to the middle
axillary lines.

For exact examination it is necessary, if possible, for the physician
to be directly before or behind his patient; the latter position espe-
cially is often difficult when the patient sits in bed; it is best, then, to
have the patient slide somewhat down toward the foot of the bed. It
must also be remarked that when the patient is lying down there is
not infrequently produced a one-sided after-drawing in front and above
by an imperceptible inequality in the position of the patient. It is,
however, usually best to look out for this symptom in front above
when the patient is in an upright position. :
~ When palpation is well performed, “lagging” over the apex in
beginning phthisis or the “lagging " of the lower part of one side in
pneumonia, pleurisy, infarction, etc. is recognized with great exactness.
This is of great importance, because, as I have already said, * lagging
may be in many diseases for some time the only symptom.

We may also test the contraction of the diaphragm with reference
to its symmetry by palpation. We place the hands so that the finger-
tips cover the epigastrium ; in this way may be detected the lack of
contraction upon one side ( pleuritis draplragmatica, local peritonitis,
unilateral paralysis of the phrenic nerve). Failure to contract upon
both sides is, of course, seen at once.! P 1

Bencziir and Jonas? have lately tried to use certain differences in
the temperature of different parts of the surface of the body for a sys-
tematic demarcation of organs which lie against the pum;:tcﬁluf the
body, especially of the lungs, from parts which do not contain air. ]H::r'
passing the volar or dorsal surface of the fingers over the thorax t “5
have found that the region over the lungs was always warmer, an

! Compare p. 74. 2 Deutsch, Archiv f. kin. Medicin, Bd. xlvi.
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they assert that by means of thermopalpation it is possible to make
out exactly the line of demarcation between the lungs, heart, liver,
etc., also from pleuritic exudations, and even to make out their relative
dulness. That there are differences of temperature they prove by
means of delicate methods of measuring. However, after having made
a few experiments ourselves, we are obliged to deny the clinical useful-
ness of thermopalpation, because the respective differences are too
slight to be indubitably recognized by the finger.

PERCUSSION OF THE THORAX.
General and Preliminary Remarks regarding Percussion.'

In daily life we learn on every hand that bodies of different physical
structure give forth different sounds when struck. We also sometimes
strike an object in order to determine from the sound it gives forth
what its physical condition is—that is, whether it is hollow or solid.
This is the principle upon which percussion is practised on the human
body : from the sound elicited by the blow we judge of the physical
condition of the part which lies beneath the covering of the body
within the sphere of our percussion-stroke.

Hence, percussion gives direct information regarding organs or
parts of organs which lie approximately near to the surface of the
body ; in general, by this method we penetrate only to the depth of
5 or, at most, 7 cm.

1. History and Methods.—The honor of the discovery of per-
cussion belongs to a physician of Vienna named Auenbrugger; the
paper in which he made known his method appeared in 1761 under
the title, fuventum novim ex percussione thoracts Jumani ut signo
abstrusos interni pectoris morbos detegendi.  For almost half a century
Auenbrugger's discovery was, on the one hand, declared to be without
importance, and, on the other, was ridiculed until the year 1808, when
Corvisart, body-physician to Napoleon I., emphatically revived and
largely improved it by a translation into French, with a commentary.
Then the truth began really to prevail, especially by the influence of
Piorry in France and Skoda in Vienna. The former was the founder
of topographical percussion. During fifty years the method gradually
became common professional property. Further, and up to the most
recent time, it experienced improvement and explanation of every kind,
especially by Wintrich, Traube, Biermer, Gerhardt, and Weil. For
some time past, especially since the labors of Weil, it appears that a
degree of certainty has been reached in regard to this proceeding.

In the course of the development of percussion several methods of
striking the body have been discovered, most of which still have value
to-day.

Auenbrugger struck directly upon the thorax with the tips of the
fingers—direct or immediate percussion.

Piorry discovered indirect or mediate percussion in that he placed
under the percussing finger a small plate of ivory, a plevimeter,

I In this chapter the author follows in many ways, but not entirely, the views and

methods of presentation of Weil, whose well-known and excellent work has done much 1o
establish this subject upon an accepted basis.
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Wintrich introduced the percussion-hammer, which had already
been sometimes used by Laénnec and Piorry, in place of striking with
the fingers.

But finally, in more recent times, the method of indirect percussion,
without instruments, has very widely prevailed. The index or middle
finger of the left hand is used as the pleximeter, which is placed upon
the spot to be percussed, and it is struck with the index or middle
finger of the right hand (finger-percussion),

Of these methods, that of Auenbrugger, the direct, has been
dropped as being less practical, while nowadays the three in use
are all examples of the indirect method:

I. Finger-percussion.
[I. Finger-pleximeter percussion.
III. Hammer-pleximeter percussion.

All three are practised and taught by good teachers of percussion ;
all three, in reality, vield equally exact results; the secret of their
value lies in #leir application. The fact of the matter is that one who
thoroughly understands finger-percussion can very quickly acquire a
knowledge of the two other methods. Hence I am most heartily in
accord with those who in their teachings and writings emphatically
recommend their students at first to practise the finger method of per-
cussion exclusively.

I think it superfluous for me here to go into particulars regarding
the fec/nigue—these can only be made clear in the clinic—but I must
remark that the greatest difficulty in finger-percussion is in helding
the percussing finger crooked like a hammer, and at the same time
having the wrist-joint move quite freely. Also, the numerous forms
of percussion-hammers and pleximeters (the latter of glass, ivory,
hard rubber, and wood in different forms) cannot be described here.
It appears to me that the hammer with a wooden handle and a metal
head, not too heavy, is rather to be recommended ; likewise, a medium-
sized oblong ivory pleximeter, about 2 cm. wide, and the so-called
double pleximeter of Seitz. Even to those who practise finger-percus-
sion this last is recommended for percussing the supraclavicular
depressions. : : :

There have lately been invented small thimble-like coverings for the
percussing finger to be used as a substitute for the hammer. They
seem to us to be worthy of notice, though we have not yet had much
Experign{:ﬂ with them. But after various trials we do :I‘Ir.".'t t]lll'ﬂ-il' it 15
practical to provide the finger that is used as a pleximeter with a
rubber ring or anything of that sort, A Le

There is one point of great importance—that the individual should,
as much as possible, be similar and uniform in his methods through-
out: in percussing, if the finger method is used, he should alx-.—-ayfs
strike upon the index or always upon the middle finger of the left
hand; the pleximeter, if that is used, should always be u:-:r:til n
exactly the same way, etc. Nothing is worse than frequently to
change methods or instruments, be the change ever so slight. _Bull:
if physicians, as is true of many, are accustomed ordinarily to percuss
without an instrument, but at certain parts of the thorax where it is
difficult to use finger-percussion they regularly employ a pleximeter
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or both pleximeter and hammer, there is no objection to this twofold
method ; only the examiner must be master of the two methods which
he employs. It is well also always to repeat the same method upon
the same parts of the body.

2. Qualities of Sounds.—By striking upon the body we cause
a sound. This percussion-sound differs according to the condition of
the part of the body which is shaken by our percussion-blow. From
this fact there results directly two main points, which form the basis
of the doctrine of percussion :

I. When we strike upon a solid portion of the body entirely free
from air we elicit a toneless sound of the least possible intensity and
duration ; it is designated as “ absolutely deadened™ or as a “thigh
sound,” since it is like that caused by striking upon the thigh. [Dead-
ness: I have frequently used this word and its derivations as giving a
useful and accurate discrimination from the familiar English terms flat-
ness, dulness. Deadness is more than dulness.— 7ransiator.]

I1. If organs containing air lie in the range of our percussion-blow,
then these give forth a sound of a certain intensity, duration, and
tone ; this sound is designated as “clear.”

The clear sound of organs containing air may have only a different
degree of intensity or clearness. Its intensity depends upon—

1. The Zength of the oscillation. It is therefore stronger the
stronger the blow, and, moreover, the nearer the organ containing the
air is to the percussing finger—that is to say, the less the percussion-
stroke is weakened by the tissue, as fat, muscles, bones [also clothing],
intervening between it and the air-cavity.

2. By the volume of the parts of the air-containing tissue set in
motion.

Hence, with equal strength of percussion we have in different parts
of the body different intensity and different e/earness of sound accord-
ing to the greater or less amount of air which the tissues contain, or
according to the nearness or distance of the air-cavity from the surface
of the body—that is, from the percussing finger.

It is according to the change of these conditions in the human body
that we obtain the different clear sounds: we may meet every grade
from absolute deadness to a very clear—the peculiarly clear—sound.
These intervening grades are designated as “ relative dulness (that is,
in comparison with a real clear sound it is dull).

Absolutely dead or dull sounds differ according as they proceed
from muscle, bone, etc. We cannot wholly ignore these differences as
if not existing.

On the other hand, the clear sounds fall into the two following
important divisions:

1. Tympanitic sound (the name is from tympanon: the kettle-drum
or tymbal, not exactly, but very nearly, produces it). This approaches
a musical note, so that we can exactly define its place on the musical
scale, and it is actually shown formed from regular oscillations in the
rotating reflected image of the sensitive gas-flame. It possesses also
according to the different conditions to be described later, sharpl}:
definable differences of pitch. A tympanitic sound, such as is fre-
quently met with in the body, can easily be produced if one strikes
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upon his own cheeks which have been inflated, but not too strongly
stretched. =

2. The clear sound called non-tympanitic, also more briefly “ lung-
sound "—a very practical designation. This has no sound definable
by its pitch, but yet it may be known in general as * high” or “ deep.”

Hence, both the tympanitic and the non-tympanitic sounds have a
certain ntensity and dwration ; but while the latter may be only
approximatively designated as high or deep, the pitch of the tone
brings it toward the tympanitic. Both occur in a very high degree of
clearness and in all degrees of relative dulness (“relative dulness " or
“ dull tympanitic sound "), even to an often unnoticeable transition to
absolute dulness.

1. We give here and later on some schematic drawings which are
designed to facilitate the understanding of the foregoing points. We
can recommend the application of this manner of representation to
teachers of percussion, as well as to the student for his private studies
or for his notes of what he has seen and heard in the clinical courses.

Percussion of the lungs is represented in a rough schematic draw-
ing in which a long arrow signifies strong percussion, a short one weak
percussion. In the first and third drawings the parietes, for the sake
of simplicity, are represented as being of uniform thickness. The
hatched triangles in each figure represents the portion of the lung

:

FiG. 25. FiG. 20. FiG: z7.

Fi1G. 25.—Schematic representation of the difference beiween strong and weak percussion,
the conditions being otherwise the same.  The length of the arrow indicates the strength of the
percussion, the size of the hatched triangle, the extent of lung-tissue affected by the percus-
sion-blow, and also the intensity of the sound.

FiG. 26.—Represents the different results, with equal percussion force, where the thick-
ness of covering varies: clear sound ; relative dulness; no sound—that 15, absolute deadened

sound.

Fic. 27.—Represents the influence of the volumes of resonant body upon percussion:
over the apex and border. on account of the small volume of lung : with equal and moderately
strong percussion and equal thickness of covering, the sound is less intense than over other
parts of the lung,

which is set in vibration by the percussion-blow, and also the intensity
of the sound. Figs. 25, 26, 27 show how the intensity of the sound is
influenced

a) by percussion with different degrees of force,

E&} by different thicknesses of the parietes, and

(¢) by the depth or volume of air contained in the organ.
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2. In the foregoing we give those designations which in late years
we have without exception employed in our instruction on percussion.
Regarding the large number of other terms for qualities of sound
which the older teachers of percussion have introduced, but which, to
the great advantage of clearness of mutual understanding, have more
and more disappeared from the literature of the subject, we refer to the
classical work by Weil on Tapographical Percussion. We have in fact,
as will be seen, followed the nomenclature proposed by Weil, with
only one exception ; the term dul! sound is avoided, and in place of it
we have employed the expression (which, it is true, is somewhat cir-
cumstantial) “absolutely deadened sound,” or “thigh-sound.” This
was done because, over and over, we found that pupils were reminded
of the “ dull sound of the kettle-drum,” * dull roaring,” etc., and hence
were confused—in short, because the expression does not grammati-
cally designate what is intended in teaching percussion. * Absolute
deadened sound " is an expression which has this advantage—that to
the beginner it is a new association of words; it cannot, therefore, so
easily occasion confusion. Moreover, the expression always summons
one to a more exact testing as to whether, at the particular place, there
is really absolute or only relative dulness, and also it seems to us pref-
erable, for every teacher of percussion knows how much this is needed
—that, for instance, in percussing the lower part of the right mammil-
lary line the so-called relative liver-dulness is spoken of as absolute
deadness,

3. For the sake of brevity and clearness we also have really not
gone into the many ideas and the manner of explaining them presented
by others on this subject, which was formerly quite confused, and is
even yet difficult to master. But we cannot abstain from citing here,
by reason of their historical interest, the three fundamental sentences
from Skoda:

(@) All fleshy parts not containing air (except tense membranes and
filaments), also fluid accumulations, give an entirely dead and empty,
scarcely distinguishable percussion-sound, which can be demonstrated
by striking upon the thigh.

(#) Only bones and cartilage when directly struck give a peculiar
sound.

(¢) Every sound which we elicit by percussing the thorax and abdo-
men, and which differs from the sound of the thigh or bone, comes
from air or gas in the chest or abdominal cavity.

4. The acoustic character of the cfear and that of the relative or
absolutely dull sound is clearest expressed if we say: the dull sound is
a very slight noise of short duration; the clear, non-tympanitic sound
is a noise louder and of longer duration, with a trace of being a note :
this latter, however, is so little apparent that it either cannot at all be
recognized, or only in general, as to its being high or deep. In the
tympanitic sound, with the discordant mingling of tones, there pre-
dominates a tone of such a character that it is plainly heard and its
musical pitch distinguished.

3. The Conditions that Determine the Quality of the
Sounds and their Production in the Body.—The Feeling of
Resistance.—The tympanitic sound exists—
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1. Over cavities that contain air or gas if they are surrounded by
walls moderately smooth and capable of reflexion, and if they com-
municate with the external air through an opening; the walls may be
stiff or yielding. The intensity of the tympanitic sound thus produced
depends upon the conditions (mentioned on page g4) influencing the
intensity of clear sounds in general. The musical pitch of the sound is
determined by—

(@) The sice of the communicating opeming: the larger it is, the
higher the tone;

(&) The volume of the cavity containing the air: the larger the cavity,
the deeper the tone;

(¢) If the walls are yielding, membranous, by their Zeasion: lax
membranous walls make the tone deeper.

2. Over air-confaining cavities with yielding, membranous walls if
the cavities are closed—that is, do not communicate with the external
air ; only the walls, and with them the enclosed air, must not be too
tense. Here the piteh is determined only—

E.rz; By the volume of the air-cavity : see above under 1. (4).
&) By the degree of feusion of the wall : see above under 1. ().

But if the tension of the wall (and with it the enclosed air) of a
closed cavity reaches a certain degree, then the percussion-tone
becomes clear and non-tympanitic. Likewise, cavities that are closed
on all sides by stiff walls give a non-tympanitic sound.

The tympanitic sound mentioned under 1 is called “open,” that
under 2 “closed.” The former has a much more pronounced tympanitic
character—that is, the pitch of the tone appears more distinctly—than
the latter,

When the cavities are cylindrical, communicating outward by an
opening, the pitch of the tone is determined by the length of the
cylinder: the longer it is, the higher the tone. Some experiments,
illustrating what has been said, are easily performed and are strongly
recommended to beginners : Take an empty Florence flask and percuss
upon its mouth, either directly or hold the pleximeter lightly over its
mouth ; then diminish the quantity of air by partly filling the bottle
with water ; if possible, also compare the differences of pitch which are
produced by different lengths of the neck of the bottle, other condi-
tions remaining the same. Percuss a rubber gas-bag which is at first
only moderately inflated, then more tensely, with air. In this way one
can very easily illustrate the most important of the laws that have been
mentioned.

3. Finally, tympanitic sound occurs under quite other conditions—
namely, in certain conditions of the lungs which have this in common,
that they probably accompany a want of tension of the lung-tissue.

Referring to what was said above under 1, we add that the open
tympanitic sound occurs in the human body, under normal relations,
when the mouth, larynx, and trachea are percussed; pathologically,
when percussing fung-cavities which are in open communication with
the air-passages; further, if, in consequence of shrinking of the apices
of the lungs, the trachea, or in consequence of shrinking or thickening
of the lung where it covers a fissure, a primary bronchus would be
reached by the percussion-stroke, and would, therefore, be itself per-

7
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cussed ; and, finally, the open tympanitic sound sometimes occurs with
apen pueumothorax.

Herewith we notice a peculiarity of this sound which truly stands
in a certain (although still not altogether clear) relation to the laws
above enunciated regarding the pitch of the open tympanitic sound:
the sound is higher with the mouth open, deeper with the mouth
closed. If this occurs when percussing a lung-cavity (or also in open
pneumothorax), it is called Wintrick's change of sound ; if on percus-
sion of the trachea or a primary bronchus, then we speak of Williams's
trackeal tone!

In addition to what was said above under 2, we remark that in the
human body the closed tympanitic sound is heard over the stomach
and bowels; in rare cases over closed pneumothorax ; and, finally, in
pneumopericardium.

Now, while it is difficult to apply the rules regarding the change of
pitch to the open tympanitic sound, since the cavities of which we
are speaking are of extremely complicated form and have very dif-
ferent walls, the influence on the one side of the volume of the cavity,
and on the other of the tension of a membranous wall, is shown over
the stomach and intestines, A greater volume, as in the stomach and
colon in comparison with that of the small intestine, deepens the sound,
while increased tension heightens it, and even renders it non-tym-
panitic.

We add to what was said above under 3 that the normally clear,
non-tympanitic sound over the lung becomes tympanitic if the tension
of the lung-tissue diminishes—. ¢. if the lung, following the pull of its
elasticity, is able to retract. This is true in all cases where the pleural
cavity is diminished, hence especially in cxudative plewritis. The tym-
panitic sound is found where the retracted lung lies against the thorax.
All the other changes of the thoracic and abdominal cavities which
have been mentioned before® as working in the same way, occasion
these phenomena.

Probably, for the same reason—i. ¢, in consequence of the relaxa-
tion of the lung-tissue—a tympanitic sound is heard in croupous prcie-
monta during the stages of engorgement and of resolution: in edema
of the lungs ; and finally in the neighborhood of thickened parts of the
lungs. In the latter relation the tympanitic sound over the apices of
the lungs in the beginning of tuberculosis, where lung-tissue containing
air is situated between groups of small tubercular masses, is of some
diagnostic importance.

In these cases we must assume that the lung-tissue has become
loose and ductile, and has therefore lost its power of stretching. Tt
has not yet been established that this explanation is correct.

Metallic Sound —We thus designate such a variety of tympanitic
sound by which a metallic character, produced by a very high over-
tone, either occurring with the sound itself, a peculiar metallic tone,
or it is produced afterward, metallic after-sounds. The metallic sound
exists over not too small, very smooth-walled, regular cavities, both
open and closed. Hence, we find it sometimes over the normal stom-
ach, intestines, and sometimes over lung-cavities, in preumothorax, prei-

1 See, regarding this, pp. 106, 113. * See p. 8s.
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mopericardium. It is best brought out in percussion with the so-called
rod pleximeter or in percussion-auscultation (Heubner).!

The clear non-tympanitic sound occurs where, * within the sphere
of action of acoustics, there is found tissue containing air, but whose
capacity for vibration is more diminished than in those cases in which
the tympanitic sound occurs.”# It is heard over the normal lungs—a
remarkable fact, since a lung that has been removed from the body,
even if it is inflated to a volume corresponding with the condition
during life, gives a sound that more nearly approaches the tympanitic
than the non-tympanitic. Why a lung in the thorax loses wholly the
tympanitic character of its sound is not entirely clear, but we cannot
help thinking that, in some way or other, the chest-wall is the cause.

The intensity of this lfung-sound is sufficiently explained by the
rules given above ; its piteh, only approximately recognizable, is chiefly
influenced by the tension of the lung-tissue. We have mentioned
above that retracted and relaxed lung-tissue gives a tympanitic sound;
if the tension is only slightly diminished, then there is only a zery deep
(and abnormally clear) non-tympanitic sound. This occurs, also, in
emphysema of the lungs, but sometimes in exudative pleurisy, and also
in pneumonia in the air-containing, compressed, infiltrated adjacent sec-
tions of the lungs. The transition from the non-tympanitic to the tym-
panitic sound over the lungs may be thus summarized: According to
the diminution of the normal tension of the healthy lungs, there takes
place in the thorax a change of the clear non-tympanitic sound to an
abnormally clear and deep, and in very marked relaxation to a tym-
panitic, sound.

To the above corresponds the fact that in very deep respiration, at
the height of inspiration, at many points of the thorax, the respiratory
sound is distinctly higher, while in deep expiration it is deeper (“change
of respiratory sound "—Friedreich).

Moreover, we hear the lung-sound over the stomach and bowels if
they are very much inflated with gas, where gas, as well as wall, is
under marked tension ; finally, when the walls of the cavities of the
body are made tense by the entrance of air into them. This espe-
cially happens in most cases of prenmothorax (except that open pneu-
mothorax frequently gives a tympanitic sound).’ : |

The deadened sound. Absolutely deadened or thigh-sound is met
with “if only structures that are free from air lie within the sphere
where the percussion-stroke acts acoustically” (Weil). Since this, at
best—, ¢, with the strongest percussion—reaches only to the depth of
6 to 7 cm,, and not so much as this in a lateral direction, therefore in
case of only strong percussion absolutely deadened sound, after all,
would be found where we percussed over alrless stritclire of sufficient
size if an organ containing air were not directly in contact with it.
If we percuss still less strongly, we should, as a matter of course, the
sooner receive an absolutely deadened sound. :

In the human body we have next to consider the internal organs
not containing air, called * parietal " if they lic in contact with the wall
of the body : and also the eoverings (subcutaneous fat, muscles, bones)

1 See later. t Weil : Handbook of Topographical Pereussion, 2d ed, p. 35-
¥ See above.
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if they are of sufficient magnitude. Thus, frequently, in the region
where the heart is parietal, and, further, where the liver also is, even
with strong percussion there is absolutely deadened sound. Not
infrequently, however, especially over the heart, absolute deadening
does not exist, since the structures containing air lying under or near
by may be reached chiefly through transmission by the chest-wall,

Entirely deadened :

Lun
Clear : ¢

Covering of the body :

FiG. 28.—Diagrammaltic representation of percussion over a thick covering of the body.
The short arrow indicates weak, the long one strong, percussion. With weak percussion we
have absolutely deadened resonance; with strong percussion a clear, although less intense,
sound (indicated by the hatched triangle),

though it may be only by its vibration, and may give the clear sound
belonging to the air-containing structures.

As regards the skeletal coverings, in abnormally fat persons and in
edematous diseases, these sometimes attain such proportions that even
strong percussion yields an absolutely deadened sound; in normal,
moderately fat persons it is only the fossa infraspinata that very fre-
quently gives an absolutely dull sound.

But, further, parictal tumors, and especially fuid accumulations in
the pleura and peritoneum (more rarely thickening of the lungs), occa-
sion absolutely deadened sound in case they, together with the skeletal
covering, possess sufficient depth and breadth.

Moreover, over ribs markedly bowed, as over the point of sharpest
bending-out of the thorax in kyphoscoliosis, absolutely deadened
sound may take the place of the lung-sound ; also here a peculiar change
of the lung (aplasia) often plays some part. But under the circum-
stances mentioned above there may be relative or even absolute dulness
of sound over perfectly normal lung-tissue.

Furthermore, it is to be remembered that when the body lies on
pillows, etc., these tend to diminish sound in parts immediately in con-
tact with them, because the integument and subjacent tissues, particu-
larly the ribs, do not vibrate so readily when close against anything,
and for the same reason they cannot transmit vibrations. Thus there
is dulness in the sloping lateral parts of the thorax if the patient is
lying upon his back in bed. This dulness, though insignificant, is yet
pronounced enough to obliterate fine differences or to lead to error
where a nicer distinction is required.

Relatively dull sound occurs where air-containing structures of only
small size are percussed, or where structures containing air are made to
vibrate only slightly by percussion, or where these two conditions are
met with together. Thus, a relatively dull sound is obtained with
feeble percussion of air-containing structures, while strong percussion
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of the same yields a clear sound: the blow reaches only a small volume
of the air-containing organ, and it moreover causes in it oscillations of
only moderate amplitude. Likewise, where the volume of lung-tissue
is small, as over the apices and just over the lower border of the lungs,
the sound is relatively dull, and this is true even with strongest percus-
sion, since there is here only a small portion of air-containing material
to be acted upon. Finally, every layer of airless tissue which lies over
an air-containing tissue or space causes a deadening of the percussion-
sound of the latter—i. ¢. a relatively deadened sound—if the overlying
layer is not so thick as to cause an absolutely deadened sound.! Sub-
cutaneous fat, muscles, bones, parietal tumors, thickening of lungs,
layers of fluid, callosities,—all these, as overlying airless masses,
deaden the sound in proportion to their size.

A special description is required both of parietal and of deepiy-

Clear 'e—m No difference in J

Relatively dull :—s clearness

Taieg Lung

Weak percussion. Strong percussion.

FIG. 20.—Diagrammatic representation of the value of gentle percussion in determining
parictal condensation in the lungs.

The length of the arrow indicates the strength of the percussion, the size of the hatched triangle the
extent of the vibrations in breadih and depth, e notice that weak percussion is better, because it gives a
deadened sound over the thickening, while over the lung it gives a clear sound.

seated airless parts which normally contain air, such as occur espe-
cially in the lungs as acute and chronic pneumontc thickenings, infare-

e =t -
Less difference (e
Absolutely dull : =—— m‘ i clearness
Lung FLung
Strong percussion, Weak percussion.

FiG. 30.—Diagrammatic representation of the value ﬂ_l' strong percussion in determining
condensation in the lungs lying at some distance from the surface,

The strength of the percussion-stroke is indicated h{l the length of the arrows. The hatched triangle
shows the extent of the oscillations in breadth and depth.

tion, and tumors. For ascertaining such solidifications, if they are
parietal, it is necessary not to percuss too strongly; then we shall

1 S above,
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plainly make out the place where there is air by the difference in sound
if the given patch of thickening measures as much as about 5 cm. in
breadth and 2 cm. in depth (see Fig. 2g). Deposits which, on the other
hand, are located at about 3 to 4 cm. in depth, if they are corre-
spondingly large, may be detected, but only by very strong percus-
sion ; then we elicit a relatively deadened sound in the midst of what
is guite normal, as is shown by Fig. 3o.

ensation of Resistance.—\We introduce here the description of
this symptom, although it really belongs under Palpation, but in truth
it is mest intimately connected with Percussion.

With the percussing finger (less distinctly with the hammer) the
examiner forms an opinion of the degree of resistance, or, to express it
better, concerning the degree of capacity of the paris lying beneath it to
vibrate. This feeling of resistance is strongest, the power to vibrate
least conceivable, where it is absolutely deadened, the sound identical
with the *thigh-sound;” hence, normally, where we strike upon
thick muscle, also bones and muscles; pathologically, it is especially
distinct over large plenritic exudations, very thick plenra, solid parictal
tumors of the chest; over large solid abdominal swellings,; and in
extremely rare cases in extensive Hickening of lungs, where the bronchi
are completely stopped (as in the so-called * massive prcumonia” of the
French).

When the percussing hammer is used to ascertain the feeling of re-
sistance the index finger is placed upon the head of the hammer.
This has always seemed to me a very poor substitute for finger-per-
cussion,

Other authors, as Weil, find a marked feeling of resistance only
over massive layers of fluid. I have often convinced myself of the
presence of marked resistance in the cases above mentioned.

4. Topographical Percussion: Determining the Parietal
Boundaries of Organs.—Only of a part of the internal organs can
we determine the boundaries by percussion on the surface of the body.
The conditions of such determinations are these :

(@) That the given organ be parietal.
(&) That it yield a sound differing from its surrounding tissues.

Hence, we can mark off the boundaries of a parietal organ that gives
an absolutely deadened sound from one that gives a clear (tympanitic
or non-tympanitic) sound, as the liver from the lung or stomach, the
heart from the lung; of a parietal organ that gives a tympanitic sound
from one that yields a non-tympanitic sound, as the lung from the
stomach or the intestine; of parietal organs with tympanitic sounds of
different pitch, as the stomach from the intestines; and also, though
very seldom, two organs of non-tympanitic sound in case they are of
very different pitch, as pneumothorax from lung lying against the
opposite side.

But we can never recognize the boundaries between two organs
giving deadened sound (heart and liver), nor between the heart and
fluid effusion in the pleural

Method of Determining the Boundary—Generally we percuss from
an organ that yields a clear sound toward that which gives a deadened

1 See below,
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sound, and upon the line which stands perpendicular to the expected
boundary-line. Hence the pleximeter or the pleximeter finger is placed
parallel to where the expected boundary-line lies. We proceed by long
stages upon this perpendicular (striking it at intervals of about 3 cm.),
until the sound has so distinctly changed that we are convinced that
we are over another organ. Then we define the boundaries by placing
the pleximeter at shorter and shorter intervals until we have defined
the boundaries as sharply as possible. This is traced by means of a
blue pencil. After the boundaries have been determined at various
points and they have been thus marked, then the points are united in a
line, which is the boundary-line of the particular organ.

The rule most important to observe is to percuss very lightly along the
border of the organ we are trying to locate. It is easy to see the reason
for this: 1. By strong percussion, as of the liver close to the lower bor-
der of the lungs, we should at the same time disturb the adjacent lung,
and so would elicit a noticeable clear sound, and we should then easily
think that we were still over the lung. In the same way, in determin-
ing the lower border of the liver, by strong percussion we disturb the
intestine which here lies under the thin portion of the liver, and so get
a tympanitic tone. 2. The ear perceives the very slight differences of
sound which exist upon the border-line (we remember the lower border
of the lung, how the clear sound yielded by it must have slight in-
tensity) better if the sound is itself slight.

For those who are trained the simplest method may be recom-
mended, that on approaching the boundary between the two organs
one should successively percuss the more lightly.

The dermatograph of Johann Faber for marking the boundaries on
the body can be very strongly recommended.

In important cases it is advisable to mark upon an outline drawing
of the body what has been found by percussion. One can use with
great advantage rubber stamps for these outlines. They enable the
physician to quickly enter his findings at the appropriate place in each
individual history.

After this indispensable explanation of the general rules for percus-
sion and their practical value, we again take up in succession the
methods of examination of the respiratory organs, beginning with the
percussion of the thorax.

Percussion of the Thorax, especially of the Lungs.

1. Methods.—It is best first to percuss patients who are out of
bed in the standing posture, and later, if necessary for the front of the
chest, lying down. Upon bedridden patients the examination of the
chest is conducted with the patient in the dorsal position; for percuss-
ing the back we have the patient sit up. We must then take care that
the patient sits in a symmetrical position, but with the least possible
tension of muscles: the head is held exactly straight, and especially in
percussing the supraclavicular depressions it must not be turned; in
the dorsal position the arms lie quietly by the side of the thorax.
Both in sitting and standing the patient bows the back a little, inclines
the head slightly forward, allows the shoulders to hang, and folds the
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forcarms across the chest. Every contracting muscle increases the
thickness of the covering by its swelling and increases the impression
of dulness; hence, contraction of the muscles of the thorax must as
much as possible be prevented.

In finger-percussion of the front of the chest with the patient in the
dorsal position we approach the bed if possible so as to stand on the
left side of the patient. From the other side it is not possible to place
the finger of the left hand, used as a pleximeter, symmetrically ' upon
the two sides in both supraclavicular spaces.

We proceed in such a way as to compare at every situation the
percussion-note of points that are symmetrically located. We must
take particular care to strike exactly upon symmetrical points, other-
wise the “comparative percussion” has no value. Moreover, since
we wish to make an exact comparison throughout, we take care also
not only to percuss at symmetrical points, but to percuss with equal
strength and somewhat moderately.

We first percuss the supraclavicular depressions—first on the right,
then on the left, whereby, in cases where it is of special importance, we
determine the upper boundaries of the apices of the lungs; then, in the
same way, the infraclavicular spaces are percussed. On the two sides
in finger-percussion we must, if possible, hold the pleximeter hand in
such way as always to have the wrist toward the middle line of the
thorax and the pleximeter finger pointing outward.

Then we percuss the third intercostal space right and left, then
downward only on the right, and usually only in the intercostal spaces.
We do not further compare it with the left side, since here lies the
heart, which is percussed by itself. Then follows the determination of
the right lower border of the lungs according to the rules given above
regarding the determination of parietal organs. We percuss upward,
comparing the two sides of the thorax, again in the intercostal spaces,
When we wish to percuss high in the axill® the arms are to be
abducted. Then follows the determination of the boundaries of the
right and left borders of the lungs in the middle axillary lines. Some-
times it is valuable also to percuss from the infraclavicular spaces side-
ward and downward upon a line which is at right angles with the
course of the ribs.

In percussing the back we first compare the sound over the apices
of the lungs, thus completely defining their upper boundaries ; then we
percuss on the right and the left, comparing corresponding intercostal
spaces as we proceed downward to the lower borders of the lungs.
Then we percuss on the sides of the spine below the angles of the
scapula, comparing symmetrical points. The boundaries of the lungs
are best determined in the scapular lines.

In this way the thorax is generally to be percussed. But the
presence of pathological conditions that require one to be especially
careful in the examination of certain parts may give the preference to
special methods of examination. These have been in part already
mentioned in the general division. They follow directly from what
was said there. They will be again mentioned in the description of
percussion in pathological conditions of the lung.

1 See below.
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2. Normal Sound over the Lungs, Trachea, and Larynx.—
The Normal Boundaries of the Lungs.—It is shown that in per-
cussion of the lungs in general over the normal lung there is elicited a
non-tympanitic sound. But this sound as regards its intensity is indli-
widnally very different in different persons; also, in each single chest it
is not alike throughout, but exhibits individual regional differcnces.

The individual variations arrange themselves first according to the
amount of fat. Very fat bodies give a less clear thoracic sound, or in
order to yield a clear sound they must be percussed more strongly,
requiring perhaps the use of the hammer ; but it is evident, as we have
said, that this is unfavorable for determining the boundaries, for which
the rule is to employ very light percussion’

Further, the percussion-note of the chest differs according to age:
with children, having a more elastic thorax, as well as with aged per-
sons, with thin structural coverings and somewhat lax or rarefied
lungs, it is higher in pitch than in persons in middle life.

But also in the individual thorax the different regions normally
give different clearness of sound. In other words, one region com-
pared with another yields a relatively deadened sound, and according
to the two chief points of view previously mentioned—namely, accord-
ing to the varying thickness of the covering and according to the size
of the lungs. Hence we remark the following facts:

(a) Over the apices of the lungs, even with strong percussion, the
sound is not very intense ; for, though the covering is thin, the volume
of lung-tissue is small.

(&) In the infraclavicular spaces, and still more in the second inter-
costal spaces, the sound is very intense (covering thin; volume of lung-
tissue greater).

(¢) Farther dewwn, not only in the male, but in still higher degree in
the female, the sound is deadened by the pectoral muscle or by this
and the mamma ; in the female the sound may be absolutely deadened
over the mamma, and this notwithstanding the fact that the lung-tissue
is here very considerable. : :

() Upon the back the apices yield a sound of very slight intensity,
since here there is a very small volume of lung and a very thick body
of muscle Owver the scapule there is likewise a very deadened sound—
at the spine and directly below even a thigh-sound. In the #uterscap-
ular spaces the sound is clearer. ‘

(¢) Below the scapule and at the sides of the chest the sound is very
intense. :

(f) Strictly speaking, here also belongs the description of the so-
called “ relative heart- and fiver-duliess.”® :

Now, it is further very important to know which similarly situated
points on the thorax normally give the same kind of sound, since it is
especially by comparative percussion that we seek to ascertain the
presence of disease on one side. We may say that in healthy people
marked dissimilarity of sound at symmetrical parts of the chest on the
right and left sides exists only— :

In the neighborhood of the heart, as compared with the correspond-
ing part on the right.

I See above. ? See p. 108.



100 SPECIAL DIAGNOSIS,

At the twe sides : on the left side normally the sound, almost as far
back as the spine and forward in front at varying height as far some-
times as the fourth rib, is often clearer than on the right, and of some-
what tympanitic tone (combining with the sound of the stomach or
colon).

ln}additic-n, there is a slight inequality sometimes postertorly over
the apices. In right-handed persons the sound on the right side at
that location may sometimes be met with a little less clear, because
the muscles from use are somewhat more developed. On the left side,
in left-handed persons, the case is reversed.

Lastly, it is necessary to mention a point of greater importance—that
over the whole of the sternume there is a clearer, non-tympanitic sound
even where there is no lung-tissue at all, as at the upper part of the
manubrium (trachea) and over the left half of the lower part of the
corpus sterni. The sternum acts as an unusually thick pleximeter, and
yields, therefore, throughout and in equal strength, the sound of the
lung lying in contact spread out over its inner surface.

The larynx and #rachea in the neck in front give the tympanitic
sound of a hollow cavity with smooth walls. This has the peculiarity
of being higher and more plainly tympanitic with the mouth open than
with it closed (Williams's tracheal tone, tracheal change of sound).
The cause of this phenomenon is not quite clear; the explanation
given by Neukirch and accepted by Weil is based upon the assumption
of the resonance of the mouth changing with its opening and closing.
This will be referred to later.

Normal Percussion-boundaries of the Lungs.'—It is not possible
to define the boundaries of the lungs perfectly by percussion. More-
over, by percussion we can only establish—

1. The apices so far as they rise above the clavicle: they are dis-
tinguished by their clear sound in comparison with the deadened
sound of their surrounding soft parts.

2. The boundaries of the left lung at the incisura cardiaca: the
lung sound from the absolutely deadened sound of the heart—u#he
lung-heart boundary.

3. The lower borders of the lungs, this especially at the lower border
of the right lung: the lung sound marks the boundary of the abso-
lutely deadened sound of the liver—the lung-liver boundary.

At the lower border of the left lung, first about from the mam-
millary to the middle of the middle axillary line, the lung sound marks
the boundary of the tympanitic sound (stomach, or more rarely also
intestines)—{ung-stomack boundary; next, the lung sound from the
deadened sound of the spleen—lung-spleen boundary ; and, lastly, from
the deadened sound of the kidney—the lung-iducy boundary.

It is difficult to determine the boundaries of the lungs, since the
difference of sound is often slight, especially as the t}'mpémiti-: sound
of the stomach often mingles with the lung-sound higher up than the
anatomical border of the lower limits of the lungs; moreover, the
lower boundaries of the lungs close up to the spine on both sides,
because of the thick layers of the erector spina, require strong per-
cussion, and this is unfavorable for determining the boundaries?

! Compare Figs. 31 and 32. * See above.
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Fi1G. 31.—DBoundary of the lungs as determined by percussion in front (after Weil),

£, &, the extent of the lung upward : #, f, the lower limit of the lungs ; &, &, the relations of the lung and
heart at the incisura cardiaca. he strongly-hatched surface rEpresents the portions of the heart and liver
which are parietal; the lighter hatching shows the so-called relative heart- and liver-deadness 1
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F1G. 32—Boundary of the lungs as determined by percussion upon the back (after Weil).
&, &, the upper limits of the lungs ; ¢, &, lower limits.

1 See below,
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We cannot determine by percussion the front borders of the lungs
behind the sternum. This is the case because there the lungs lie close
to each other for some distance, and also because the sternum, like
a firm bone, yields a uniform sound, and it is not possible to recognize
a difference of sound in what lies beneath it: it yields throughout a
clear sound, very like the lung resonance over the ribs.

Hence, it may also be explained that the lower part of the anterior
border of the right lung, which behind the sternum is limited by the
heart, cannot be defined by percussion: we much more receive, instead
of the actual boundary of the right lung, one that is apparent—where
the uniform sternal sound is exchanged for the absolutely deadened
sound of the heart at the left border of the sternum. In front the base
of the right lung does not extend so far down as the left, the right
coming as low as the inferior border of the fifth rib, while the left cor-
responds with the superior border of the sixth rib.

Relative heart- and liver-dulness. The determination of the lung-
heart and the lung-liver boundaries is made more difficult by the
peculiar circumstance that, on account of the small volume of lung-
tissue at the border of the lungs, the resonance of the lungs imme-
diately over the borders has very slight intensity, a relatively deadened
sound, We percuss from the lung toward the liver with strong or
moderately strong strokes, and find, say in the mammillary line at the
fifth rib, a strong relatively deadened sound which the beginner is
inclined to regard as absolute liver-dulness. But this, as has been said,
corresponds with the thinning of the lungs at the lower border. In
this way a zone of relative dulness manifests itself over the whole of
the lower border of the right lung, except close to the spine behind,
and in a similar, but somewhat smaller, zone the heart-dulness bows
round and to the left: this is the (incorrectly) so-called relative liver-
and relative heart-dulness, as indicated by the light shading in Figs. 31
and 32. Also, sometimes, there is such a relative dulness over the
lung-spleen boundary. It does not exist over the lung-stomach
boundary, because here, by moderate percussion, the coincident sound
of the stomach causes a low tympanitic sound,

These zones are diagnostically important only in isolated cases,
and they have nothing to do with enlargement of the heart, liver, or
spleen.

In order to avoid deception by these conditions when determining
the boundaries it is necessary to take care—

I. To percuss lightly in determining the boundaries of the lungs.

2. To mark the lung-heart and the lung-liver boundary—that is, the
border of the lungs where the relative dulness passes into abs.ﬁ:]utﬂ
dulness, or, in other words, where, in percussing from the lungs toward
the heart and the liver, the dulness begins to be so marked that it no
longer increases.

On the average—that is, in middle life—we thus find (compare Figs.
31 and 32) the lung-liver boundary, in the mammillary line at the sixth
in the middle axillary line at the eighth, in the scapulary line at thé
tenth rib; #he lower border of the left lung, in general as high as the
right only in the mammillary line at the lower border of the sixth rib -
the lung-heart boundary, at the fourth rib and more or less just without
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the parasternal line; the upper limits of the apices of the lungs, three to
five cm. above the clavicle.

Differences by reason of age. In children the lower border of the
lungs is from a half to a whole intercostal space higher; in old persons
it is that much lower (Weil). There is a like difference as regards the
lung-heart boundary. That is, the lungs increase with the years as
compared with other organs.

Displacement of lower border of the lungs is manifest by percussion :

1. In deep inspiration and expiration (active mobility): in the mid-
dle axillary line the lower border sinks with deepest inspiration about
three to four em.; in the mammillary and scapular lines, about two to
three cm.; in deepest expiration it rises up not quite so much above
the average location (Weil). With deep inspiration at the incisura
cardiaca the lung moves so as quite to cover the heart, and it may even
entirely obscure the heart-dulness.

2. In change of position (passive mobility): when lying upon one
or the other side the lower border of the lung of the opposite side
moves down as much as three to four em. (Gerhardt, Salter, Weil).

3. Abnormal Sound over the Lungs. Abnormal Position
of the Border of the Lungs.—A. Dulness: Deadened Resonance.
—In order not to overlook slight deadening we must remember what
was said upon comparative percussion on pages 104, 105 ; if the com-
parison with the opposite side is inadmissible, as when both sides are
diseased, then the comparison is made with the adjacent parts upon the
same side, bearing in mind the normal regional differences of intensity
of sound.'

Thus, in disease of both apices we sometimes recognize the dead-
ness of the apex to be less affected by comparing the resonance over
the latter with the percussion-resonance a little lower down, remem-
bering that normally the resonance over the first and second inter-
costal spaces must be clearer than in the supraclavicular space, and
clearer than over the third intercostal space.

But also, without further consideration, we must not designate every
deadness as due to an internal organ, but consider the deadening
influence of a sharply-bowed rib, etc. Slight deadening, without any
other pathological evidence, especially over the apices, is to be given
value with very great caution.

Resonance is deadened :

(@) By the development of airless tissue in the lungs, either by con-
densation or by solid new formations in them.

In croupous prnewmonta the lung-tissue in the height of the disease is
in the stage of hepatization. Generally, in a large region it is com-
pletely deprived of air through the filling of the alveoli with inflamma-
tory exudate. An intense deadening is coextensive with this condi-
tion. It seldom becomes absolutely deadened like the thigh-sound,
but there can generally be recognized a slight tympanitic tone. The
feeling of resistance is generally likewise correspondingly increased,
but not so much as is the case with a pleuritic exudate.

Thigh-dulness and very marked feeling of resistance may exist with
croupous pnewmonia if, besides the lung-tissue, the bronchial tubes of

I See above.






EXAMINATION OF THE RESPIRATORY APPARATUS. Il

(8) Resonance is deadened by the presence of a deadening wiedium
over the lungs—that is, between it and the percussing finger.

Most important of these is plewritic exudate. Generally, this first
appears low down posteriorly in the complementary space and above
it, and if it amounts to as much as 400 cubic cm., it may even be
recognized by light percussion. Corresponding with the increase
of the exudate the area of deadness will gradually become more
extensive ; its limits ordinarily correspond with a fluid surface which,
while the patient is in the posture most frequently assumed, is some-
what horizontal ; that is to say, in bedridden patients the fluid levels
itself high up on the posterior wall of the thorax, and the limits on the
sides and in front drop off sharply, while with people who are much
out of bed or may still be at work the fluid stands equally high in
front and at the back of the chest. When the effusion is very large
the deadness may extend even to the apex, both anteriorly and pos-
teriorly. When the effusion is considerable, it quickly causes an abso-
lute deadening and with the most marked feeling of resistance.

Corresponding with the increase of the fluid the lung becomes lax
in an ever-increasing area, since it may then follow its elastic traction ;
immediately over the fluid it gives deadness, and when there is a large
exudate, where at least there is ordinarily left a district with clear
sound—namely, high in front—it yields an abnormally loud and deep,
or a tympanitic sound, sometimes cracked-pot sound! A very large
exudate may even compress the lung to such a degree as to expel
all air?

When there is a certain amount of exudation its weight presses
upon the diaphragm, increases the affected pleural cavity toward the
side, presses out the side of the thorax®and pushes the mediastinum
and the heart over toward the sound side! The downward pressure
of the diaphragm in cases of pleurisy of the right side is recognized by
the liver being lower® In pleurisy of the left side it may be made
out directly by locating the upper boundary of the so-called * half-
moon-shaped space.”

When the pleural surfaces directly over the exudate are glued
together, then in change of position of the patient the pleuritic exudate
is not movable, and the boundaries of the deadness are therefore not
changeable ; not infrequently the exudate is entirely * capsulated” by
the adhesion of the pleural surfaces. If the exudate is reabsorbed,
then the evidences of expansion and of displacement, on the one hand,
and the deadness (and, indeed, according to its extent, likewise its
intensity), on the other hand, steadily disappear. Often the upper
border of deadness then shows as a bowed line with its convexity
upward (Damoiseai's curve).

If a new pleuritic exudation takes place between pleural surfaces
already adherent from a former attack, then, of course, it remains con-
fined within the space thus prepared—" encapsulated, circumscribed
pleurisy.” The boundaries of the exudate may, in these cases, take
a very varying course. 20

Hydrothorax practically gives rise to similar appearances, but it is

! See page 116. * See above. * See above,
* See Displacement of the Heart. b See Percussion of the Liver.
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generally on both sides, yet not infrequently with a very different
amount upon the two sides. Further, hydrothorax always shows in
change of position, although only after a certain time, a change of its
relation to the thorax in such a way that it tends to take possession of
the part of the thorax that, for the time being, is the lowest; accord-
ingly, there is what may be called a passive mobility of the boundaries
of deadness.

Serous or purulent or ichorous ¢ffusion into the pleural cavity com-
plicating pneumothorax (sero-, pyopneumothorax) is distinguished
from the above by its mobility with the change of posture. It behaves
like water in a bottle when the position of the latter is changed; in
every situation the fluid maintains a horizontal surface, and occasions
at the same time, with every change of place or location of the thorax,
a prompt variation of the upper boundaries of the deadness. :

Further, a deadening of the resonance is occasioned by the #uck-
ening of the plewra, which either remains after an exudative pleuritis or
in conjunction with processes slowly going on in the lungs. The latter
is very frequently the case in tuberculosis of the apices of the lungs:
marked deadening, appearing early in the beginning of the disease, is
generally caused by pleural thickening. The intensity of the deadness
15 determined by the amount of the thickening; it may even become
like thigh-deadness. The feeling of resistance is generally very mark-
edly increased; with very thick deposit this is positive. Tumors, as
a matter of course, likewise cause deadening. This latter deadening
aenerally exhibits an irregular boundary, unless, as is rarely the case,
complicated by pleuritic exudations,

It is sometimes very difficult to distinguish between a thickened
pleural surfice and a portion of pleural exudate left behind with
moderate thickening; this question often arises especially where the
deadness is low down posteriorly. In arriving at a decision the first
thing to consider is whether there is expansion or contraction, or
whether there is a deep or a high position, of the diaphragm.

But here, as well as in the often very difficult differential diagnosis
between pleural exudations and tumors, as of the lungs, pleura, or
chest-wall, the application of the explorative puncture is the best
means of deciding. .

Finally, the resonance of the thorax is deadened by all processes
in the chest-wall which lead to its being thickened—tumors, peri-
pleuritis, edema.

The second quality of sound which is found over diseased lungs is—

B. Tympanitic Sound.—It occurs pathologically : (@) if the lung
is in a state of dastec equilibrinon. We know that this condition is a
consequence of retraction of the lung, with large pleuritic exudation as
well as shrinking in connection with pleurisy; further, in all other
affections of the chest which decrease its capacity. Hence tympanitic
resonance exists over the lungs in the neighborhood of tumors of all
kinds ; sometimes in the neighborhood of the heart in exudative peri-
carditis, more rarely in hypertrophy and dilatation of the heart: lower
in the thorax: in diaphragmatic pleurisy; in high position of the
diaphragm from subphrenic tumors, abscesses, etc.; and in general peri-
tonitis from general distention of the abdomen by ascites, tumors, etc.
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We may also think of the same condition of approaching equilibrium
of elasticity as arising from relaxation of the lung-tissue (Weil); and
this will explain the tympanitic resonance that exists with croupous
pueumonia in the stage of engorgement and resolution; over many
small catarrial-pucumonic and tubercular deposits, since the interven-
ing tissue containing air has become lax; and, finally, in edema of the
lungs.

(&) In consequence of marked shrinking and thickening of the lung,
in strong percussion of the supraclavicular fossa, it arises from the
trachea, while in percussing the first or second intercostal space it
arises from this or the primary bronchus, directly from the percussion-
blow, and so the broncho-tracheal column of air is put in vibration ;
there is thus produced a peculiar change of sound in the trachea, the
sound with the mouth open being more distinctly tympanitic and higher
(Williams's tracheal sound).

(c) Ouver cavities within the lungs, caverns (vomice).

We may have here, according as the cavity does or does not com-
municate with the outer air by means of a pervious bronchial tube, the
open or the closed tympanitic vesonance. In the former case the sound
under all circumstances is more distinctly tympanitic, and also more
intense ; in the latter case, on the other hand, it is much less distinct and
weaker, all the more since we must assume that the cavities, because
they lie in the thorax, have more or less stiff walls, and since the
rigidity of the wall with the cavity closed hinders the condition that
causes the tympanitic sound.!

How large the cavity must be in order to give a tympanitic sound
it is not possible exactly to state, since, besides the size, the situation
of the cavity (whether parietal or deep), the amount of fluid secretion
it contains, its walls (whether smooth and vibratory), the condition of
the surrounding lung-tissue, and finally the vibratory capacity of the
given thorax, must also be taken into consideration. Generally, cavi-
ties occurring in the apices from tuberculosis exhibit more distinct
physical characteristics than cavities in the lower portions of the lungs,
which frequently are of the nature of bronchiectasis, since the former,
even when of moderate size, must reach to the surface of the lungs,
and generally have thickened walls. Cavities as large as a walnut in
the upper parts of the lungs generally give a distinctly tympanitic
resonance.

If the cavity is very large with relatively smooth walls, a metallic
tone is added to the tympanitic resonance.

If the cavity is covered by thickened lung-tissue or with thickened
pleura, as is frequently the case, then the sound becomes Lympanitic-
deadened ; if covered by a very thick layer of airless tissue, possibly
absolutely deadened.

Temporarily marked filling of the cavity with secretion deadens the
tympanitic sound also, sometimes even to absolute deadening ; further,
the sound becomes temporarily indistinctly tympanitic and deadened-
tympanitic if a bronchus connecting with it, otherwise open, becomes
closed (with secretion or from dipping below the fluid contents of the
cavity).

1 See p. g7
8
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Under different conditions a fymipanitic sound over a cavity may
change its pitch .

1. The so-called simple Wintrick's Change of Sound. The tym-
panitic sound becomes louder, more distinctly tympanitic, and higher
if the patient opens the mouth wide and, as is desirable, at the same
time protrudes the tongue a little. This can only occur over those
cavities that freely communicate with the broncho-tracheal column
of air.

We percuss, not too strongly, while the patient lies or stands quietly
and alternately opens and closes the mouth ; but it is necessary for the
patient to breathe as superficially as possible, or we must compare the
sound in the same stage of the breathing, since the sound also some-
times changes its pitch according to the stage of the breath!

The explanation of this symptom, as of the tracheal change of
sound, which is exactly similar, is that it is from the change of con-
sonance of the mouth-throat cavity. [See preceding page—Tr.]

This Wintrick's change of sound may also occur over cavities in
such a way that the sound with the mouth closed is markedly dead-
ened, with only a trace of tympanitic sound (especially with marked
callous formations over the cavity), and only with the mouth open
does the sound become tympanitic (at the same time becoming louder
and noticeably higher).

I would like, therefore, in opposition to Weil, to insist that we
ought, if there is only a slight possibility of the existence of a cavity,
and also in the case of tympanitic sound slightly distinct, or indis-
tinct, with dulness, to apply the test of Wintrich’s change of sound.

It is very easy to confound the simple Wintrich's change of sound
with Williams's tracheal sound. We should take notice—(1) Whether
there is very marked contraction, when it is much more likely to indi-
cate change of sound than Williams's tracheal sound; (2) Whether in
order to cause the change of sound only weak percussion (cavity) or
strong percussion (trachea or bronchus) is required; (3) Whether
there are other symptoms of a cavity.

Simple Wintrich’s change of sound points with greater probability
to a cavity. But its value as an indication is diminished by the above-
mentioned possibility of being confounded with Williams's tracheal
sound. :

2. Interrupted Wintrick's Change of Sound (Gerhardt, Moritz). It
is distinguished from the simple in that in some positions of the body
it is plain, in others it is indistinct or is wanting. The explanation of
this is that in one position the bronchus leading to the cavity is open
while in the other it dips into the secretion in the cavity, and so %
closed. In this way the tracheal change of sound cannot possibly be
interrupted.

This change of sound is very rarely met with, but it is to be
regarded as a positive sign of a cavity.

Rumpf* recently found in four patients Wintrich's change of sound
which only was manifest if the acme of sound was always c,umpa;-g.:i
with the acme of inspiration; which change, however, was always

! Compare under 4, Respiratory Change of Sound, p. 113,
¥ Berfiner Ein. Wochenschrift, 18g0,
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absent during other phases of respiration. At the autopsy of all four
cases cavities were found. Rumpf quite plausibly draws the deduction
from obvious physical reasons (which we cannot here follow) that such
a change of sound must necessarily accompany a pathological cavity.
Parenthetically, we remark that, according to Rumpf’s description, it
scems to us that what he observed is analogous to Seitz's metamor-
phosing breathing.! We must wait for further observations.

The designation “ respiratory change of acme of sound " we consider
to be questionable, for the reason that it may cause confusion with
Friedreich’s respiratory change of sound?

3. Gerhardt's Change of Sound—A tympanitic sound changes its
pitch if the patient changes his posture (upright,
dorsal, side position); and sometimes, if the pa- a
tient changes from the dorsal to the upright
position, the sound becomes deadened-tympa-
nitic or absolutely deadened over the lower part

FIG. 33. F1G. 34.

FiGs. 33, 34.—Gerhardt's change of sound. Schematic representation of the behavior of the
contents of a cavity with a change of positien of the body of the patient,

of the cavity, because in this position the fluid contents of the cavity
come into contact with the chest-wall.

Gerhardt's change of sound may take place over communicating, as
well as over closed, cavities. The change of pitch, in case the cavity is
open, may have very different causes, which we will not discuss here.
In closed cavities it is really due to a change in the tension of the chest
(and cavity ?) wall, perhaps also to a change in the size of the part of
the cavity containing air—a change caused by different location of the
secretion. (See Figs. 33 and 34, from Weil's Handbook.)

Gerhardt's change of sound is in every form an almost certain
symptom of a cavity, but, like the preceding, it is very rare,

4. Friedreich’s Respivatory Change of Sound: the sound becomes
higher at the height of a deep inspiration. This occurs not alone over
cavities, but may be observed in any case of tympanitic sound over the
lungs. It depends upon the increased tension during inspiration of the
chest-wall and lung-tissues, likewise of the wall of the cavity.

It does not have diagnostic significance. But it is important to
know it in order that we may not be misled by it in the examination
of other changes of sound; therefore, we ought in testing this to
observe the rule to percuss during very superficial breathing, or, still
better, always to percuss at the same stage of the breathing, as has
been said above.

1 See p. 127. ? Sec below,



116 SPECIAL DIAGNOSIS.

() Finally, the tfympanitic sound occurs in very rare cases in
pneumothorax, and sometimes entirely in cases that have permanent
and completely-open fistulae ; this “ open" pneumothorax is generally
circumscribed. In pneumothorax the tympanitic sound may some-
times exhibit Wintrich's change, since the physical conditions upon
which it depends are also present, as in large communicating cavities :
open communication of an air-space with the broncho-tracheal column
of air. Here we have also metallic tone (see p. 113).

Cracked-pot Sound (Bruit de pot félé))—It seems that this is the
most suitable place to describe this phenomenon, which, while very
surprising and remarkable, is of very subordinate diagnostic signif-
icance. It consists of a peculiar click (“clinking of coin” or " trem-
bling ") which sometimes accompanies the clear sound, and indeed
generally the tympanitic, more rarely the clear, non-tympanitic. It
corresponds to the noise which occurs when we strike a cracked plate
or pot, or when we hold the palms of the hands together lightly and
then strike them upon the knee. It occurs in the thorax if an instan-
taneous current of air of a given force is driven by the percussion-stroke
from the lungs against the larynx, or if during expiration a stream of
air flowing outward is for a moment suddenly sharply arrested. This
symptom requires strong percussion, yielding thorax, and thin cov-
ering (generally in front superiorly and also below posteriorly). It
sometimes occurs in normal cases, almost only in children.

Pathologically it occurs—

1. Over large parictal cavitics, here often remarkably intense.

2. In pucunmeotihorax with open fistula, especially if circumscribed.

3. Over pueumonic deposits.

4. Over retracted lung-tissue, especially above large pleuritic exu-
dates (high in front), rarely in the neighborhood of thickened portions
of lung.

This phenomenon is always more distinct if we percuss during
expiration ; very often, especially in case of cavity and open pneumo-
thorax, it becomes louder by opening the mouth.

As above remarked, this symptom has almost no diagnostic mean-
ing, since it is present with such varying conditions.

The noise is caused by a swift current of air striking at a narrowed
point: this happens at the glottis, in a cavity at the mouth of a
bronchus, and at the puncture in the pleura in case of pneumothorax.
Sometimes a rattling sound is mingled with the trembling (“ the moist
cracked-pot sound ).

C. Aggorma]ly Loud and Deep Sound.—This occurs—

1. In severe empliysema of the lungs, designated as * band-box note”
(Biermer).

2. In decreased tension of lung-tissue above a pleuritic exudate, A
zone of this abnormal sound lies just above the line of deadness pro-
duced by an exudation in the neighborhood of pneumonic thickening
—as anteriorly in pneumonia of a whole lower lobe ; sometimes in the
neighborhood of the heart in pericarditis exudativa, but also with dila-
tation and hypertrophy ; likewise and especially, in the neighborhood

! Referred to on p. 111.
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of encroaching tumors, and with a high position of the diaphragm
consequent upon abdominal affections.

As was said before, in most of these cases, if the tension of the
lung-tissue is very considerable tympanitic resonance may arise.!

3. With Preumothorar—Here the sound, in consequence of the
strong tension of the chest-wall, is almost always non-tympanitic, loud,
and deep. Only (a rare case) in open pneumothorax, c&ljr.:ciall}-‘ if it be
circumscribed, is tympanitic sound sometimes met with.

This abnormally loud and deep, even tympanitic sound of pneumo-
thorax gives almost regularly the metallic sound? only seldom recog-
nizable, however, by the ordinary methods of percussion, but very
admirably by the red-pleximeter percussion described by Heubner,

Mode of Application—Rod-pleximeter percussion is best conducted
by two examiners. One strikes with the handle of the percussion-
hammer or with a pencil upon a pleximeter; the other auscults the
thorax. If both manipulate over a pneumothoracic cavity, the second
hears the strokes as the finest metallic, generally a silvery, clear
ringing.

This, moreover, is sometimes also observed with very Jarge and
smootl-walled cavitics with thin covering. With pneumothorax accom-
panied with fluid (pyo-, seropneumothorax) the metallic sound, almost
without exception, changes its pitch with the change of position; in
sitting up it is generally deeper, but sometimes also higher (Biermer's
change of sound). 1If the effusion is so large as entirely, or almost
entirely, to fill the pleural cavity, of course the metallic sound dis-
dAppears.

It will be mentioned in the appropriate sections that this metallic
ringing in pneumothorax not only accompanies such an artificially
created sound, but also may be present with rhonchus, respiratory
sound, and heart-sound.

D. Changed Condition (and Diminished Power of Displacement)
of the Boundaries of the Lungs.—(a) Extension of the boundarics of
the lungs takes place in emplysema : the lower borders usually move
sidewise and deeper, in the most marked cases, both front and back.
The mammillary line will be at the eighth rib, the axillary line at the
tenth, the scapular line at the eleventh or twelfth. Heart-deadness
may almost or quite disappear from the expanded lung lying over it from
the side. At the apices of the lungs sometimes a slight enlargement
of the lungs may be made out; in rare cases even expansion of the
apices may likewise take place (as after whooping-cough in children).
“ Relative liver-"" and “heart-dulness " is very small; simultaneously
with the expansion the lung loses its power of displacement, both
active and passive, even past recogmtion.

One-sided downward movement of the boundary of the lung occurs
in vicarious emphysema, but the capacity to change its boundaries is
preserved in this case. ) :

Apparent one-sided cxpansion of the éq:mdm:lr—tluu is to say, e
appearance of a clear sound upon one side quite beyond the normal
boundary of the lung—takes place in diffuse prewmothoray: the lower
border of the clear sound is sometimes met with even deeper than in

1 See p. 112 ? See p. 116, 3 See pp. 113, 116.
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emphysema, This border is immovable, and always very sharply de-
fined. The side of the thorax is expanded, the heart and also the liver
are displaced, or the tympanitic sound of the *halfmoon-shaped™!
space is replaced by the sound of pneumothorax. Displacement of
the mediastinum in right-sided pneumothorax is generally distinctly
recognized by the change of sound between it and the left lung (the
boundary-line lies to the left of the upper part of the sternum).

(&) Dimeenished volume of the lungs 1s shown by the lower bound-
aries of the lungs being higher than normal on both sides, by the
diaphragm being pressed up from below, or from its being paralyzed;
one-sided diminution, by shrinking from disease of the lung or a past
pleurisy. The motility of the borders is thus diminished or destroyed.
The liver stands correspondingly higher® or the * halfmoon-shaped”
space is enlarged.

Sometimes in phthisis diminution in size of an apex manifests itself
by the deeper position of the upper border of the lung upon one side.

() Diminution of the motility alone, especially during respiration,
without change of the average condition of the borders, sometimes
exists low down posteriorly as the first symptom of plenrisy, and also
as the only sign of a past pleurisy, in which case it is noticed along the
whole lower border of a lung or a part of the same, as at the heart;
here, also, it is a residuum of pericarditis externa.®

Retraction of the lungs in the neighborhood of the heart by shrinking
permits the latter to come in contact with the chest-wall to a larger
extent than normal; there is displacement of the heart-border of the
lung to the left and upward, and hence hypertrophy or dilatation of
the heart may at first be mistaken for the real condition?

On the other hand, diseased conditions in the neck (tumors, scars,
etc.) may influence the position of the apices, and thus at first may
deceive the inexperienced examiner in leading him to conclude that
there is one-sided shrinking of the lung.

Auscultation of the Lungs.

1. History.—The Sphere of Auscultation at the Present
Time.—It now appears to us very strange that the idea of percussing
the body was only so lately brought into medical practice. It is yet
more difficult to understand that methodical auscultation of the body is
only a child of the most recent time. It is true that Hippocrates heard
what he named a succussion-sound, and also, no doubt, rattling and
rubbing sounds, but to the latter two he did not attach any great
importance ; and in all the centuries from the Greek physician to the
time of Laénnec no real attention was given to the audible phenomena
of the healthy or diseased body. Only a few voices—that of the
often-mentioned Hooke more than any other (second half of the
seventeenth century}—were timidly raised, and these were not heeded.
Only in consequence of the discovery and general consideration of the
value of percussion was auscultation developed, and this by Laénnec
the discoverer of the stethoscope. His epoch-making work is l::l'lle‘:i

I 8¢ under Percussion of Stomach. ® See Percussion of Liver,
3 Spe Examination of the Heart. 4 See Examination of the Heart,
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Traité de I Auscultation médiate of des Maladies des Poumtons et du
Cawr. After him, Skoda, by critical sifting and by his own efforts,
which traced the new phenomena to their physical causes, rendered
imperishable service to this branch of knowledge. But up to the
present time the work has still been going on, which, in part, has made
new discoveries, and, in part, has investigated the nature of what was
already known.

The spliere of anscultation—of listening—in its widest sense extends
to all that we are able to take note of by the ear, hence, in the first
place, to the voice, cough, sounds caused by breathing, by mucus in the
upper air-passages, which may often be heard in the farthest corner of
the sick-chamber. But, strictly speaking, auscultation concerns only
those phenomena which the ear perceives, either by direct application
to the body or which are brought to it by an instrument, as a stetho-
scope or an ear-trumpet. These, so far as they refer to the respiratory
apparatus, form the subject of the following section.

2. Methods of Auscultation.—Nowadays we employ both the
immediate (direct) and the mediate (indirect) auscultation. In the first
the ear is directly applied to the person to be examined ; in the latter
we employ a stethoscope or ear-trumpet.  While, as will be referred to
later, we employ almost exclusively the indirect method in examining
the heart and vessels, both methods are applied in the examination of
the respiratory apparatus, and particularly of the lungs. In applying
both, where it is possible we must endeavor to have the body bare; in
no case should the covering be more than a single thickness, and that
should be as thin as possible and must be perfectly smooth.

The application of the car to the body consists simply in laying the
ear lightly over the particular part to be examined. In order to place
the ear exactly over the spot which we wish to auscult, it is well to
place the tip of the index finger at the point and keep it there until
the ear is placed at the point indicated, when the finger is withdrawn.
For stethoscopic auscultation, in Germany at the present time, prefer-
ence is almost universally given to the simple hollow stethoscope,
the tube being about twelve to eighteen cm. long, with a not too small
ear-plate. No doubt the plate has this disadvantage—unless the
examiner is sufficiently careful—that it does not lie smoothly upon the
outer ear; but, nevertheless, it is the most suitable form, since the
stethoscope with hollowed ear-pieces, especially those recently devised,
which, embracing the head of the auscultator, lie over the whole outer
ear, for most persons have a most disturbing roar—a disadvantage
which quite outweighs the advantage that, by increasing the resonance,
it so well conducts the noises from the body; and the cone-shaped
ear-pieces which are inserted into the outer ear in the short stetho-
scopes with stiff tubes cannot long be borne by the examiner. These
short stethoscopes may have the further peculiarity that the end that
rests upon the body measures, on the average, not more than two to
five cm,, hence they conduct to the ear impressions of sound from a
much smaller region than will be heard from by direct auscultation.
They are made of various materials (wood, hard rubber, ivory), but this
is of small importance. The flextble stethoscopes (rubber tubing instead
of the stiff tube, and ear-cones instead of the ear-plate) come less into
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use because it is difficult, at least in the beginning of their use, to
exclude the marked noises that are associated with them. Of the
double stethoscopes 1 only mention that of Camman. Though some-
what complicated, it is very useful when one has learned to disregard
the accessory sounds, which it intensifies as well as those one wishes
to listen to.

In general, the use of the stethoscope resembles the practice of
percussion in that every one, especially while learning, ought always
to use the same kind of instrument, in order that they may learn to
judge correctly of the auditory impressions which the instrument
furnishes. In my teaching [ have always found that those students
who each time they wish to make an examination had to borrow an
instrument from their fellows did not hear anything.

There are a large number of forms of stethoscopes, especially of the
hollow stiff ones, the separate models of which it is not possible to describe.
It may be remarked that the microphone has recently been employed.

By the use of a solid—a wooden or hard-rubber—stethoscope,
referred to below, it is not absolutely necessary to remove the cloth-
ing; by pressing the instrument firamly against the chest with the
fingers friction of the clothing is prevented.

The phonendoscope, devised by Bianchi of Florence with the assist-
ance of Bozzi,'! marks a great advance in the means of auscultation. Its
field of application is rapidly widening. By its aid minute changes are
readily made out which before its use were not suspected. The contour
of organs can be distinctly mapped out.— Transiator.

P. Niemeyer's solid stethoscope with ear-cones (acuoxylon) is deci-
dedly not to be recommended ; it has not proved practical, nor are the
theoretical grounds of its construction sound.

It is very important in the beginning not to make pressure with the
stethoscope. This must be considered particularly if, as it is often
desirable to do, one removes his fingers from the stethoscope after
having applied it to the desired place, and then holds it in place by
means of the ear. However, in order to distribute the slight unavoid-
able pressure a rubber ring may be used, which is drawn over the foot
of the stethoscope. The ring must be frequently renewed. But with
proper care it may be entirely dispensed with,

As was said above, it is decidedly to be recommended in the exam-
ination of the lungs to employ both direct and indirect auscultation.
The former is here preferable, since by it we can generally listen at
one time to a large region of the lung; hence it is, on the one hand,
more comprehensive, and, on the other hand, furnishes collectively
louder sounds. Moreover, in the examination of the chest pnﬂteriorlir
of very sick patients it cannot be dispensed with, since by its compre-
hensiveness it furnishes the means of conducting the examination
with the necessary quickness. On the other hand, the stethoscope is
employed—

1. Where the ear cannot be applied, as over the supraclavicular
spaces.

2. If we wish to listen quite separately to noises existing in a narrow
limited space. '

! Medical Record, N. Y., Oct. 31, 1896, p. 624 1.
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3. Sometimes, from reasons of delicacy, as over the female breast.

4. If the physician wishes to avoid being soiled, or the risk of receiv-
ing or getting parasitic insects or infections.

In a general examination it is well to auscultate after percussing.
After percussing the front of the chest, auscultate over the same re-
gion, and then percuss and auscult the back. Generally the patient
should breathe deeply; it is not at all preferable to have him breathe
very hard and quickly. Not infrequently we hear best with mode-
rately deep breathing. Where it is possible, as in percussion, sym-
metrical parts should be compared. The particular points where it is
necessary to take care are described in the following section.

3. Auscultatory Signs in Normal Respiration.— 1. Bron-
chial Breathing.—If we auscult the larynx or trachea of a healthy
person during inspiration and expiration, we hear a loud aspirating
sound which corresponds somewhat exactly with that we can make
with the mouth when we put it in position to pronounce /% or ¢k, and
then inspire or expire. We designate this sound as the larpugeal and
traclieal, or by the collective expression bronclial, breathing, sound. Its
peculiarity is its more or less pronounced sharpness (ek or & sound),
and moreover a somewhat rising pitch; again, it is ordinarily some-
what louder (and deeper) in expiration than during inspiration. The
sound is formed in the glottis by the eddies which are here formed in
the current of air by the sudden narrowing; it is louder in expiration,
because the rima glottidis is narrower then than during inspiration.
The strength and rapidity of the breathing have a great influence upon
the loudness of the sound.

Besides over the throat in front, where the larynx and trachea lie
superficially, we hear this sound over the wertebra prominens at the
back of the neck in healthy persons during moderately strong breath-
ing ; also, sometimes, over the upper part of the sternum; very fre-
quently, too, in the interscapular space, and more plainly at the
right than to the left of the median line (region of the bifurcation).

Bronchial breathing may be noticed at other parts of the thorax at
a varying distance from the above regions during strong breathing,
especially with violent, coughing expiration. It is heard earliest over
the upper sections of the chest. There may be great individual differ-
ences, and yet be within the limits of the normal. Confounding bron-
chial breathing with the diseased conditions to be mentioned later will
be avoided by noting the approximate symmetry of this breathing
sound, the condition in feeble breathing, and also the result of the
further examination.

A noise which arises in the pharynx and at the lips of the person
examined not infrequently disturbs or deceives the beginner: closing
the free ear is here recommended.

2. Vesicular Breathing.—In healthy persons this is heard whereso-
ever the lungs lie in contact with the chest-wall (with the exception of
in the interscapular space).! It is of a very slight shuffling character,
resembling the sound we may produce by placing the lips in position
to say f or . The pitch of this sound can only be approximately
recognized (like the clear non-tympanitic sound).

1 See above.
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This sound can only be heard in inspiration, and most plainly at
the end of inspiration. In a sound lung expiration has a very slight
breathing sound which may be said to be of bronchial character. Not
infrequently it is wholly imperceptible; sometimes, however, we find
inspiration which is simply like a very much weakened vesicular
inspiratory sound.

The force of vesicular breathing varies very much, It is most
determined by the strength of the breathing: in very strong respira-
tion it is often so loud that it is also heard over the organs adjacent to
the lungs, as over the heart, liver, and stomach. In the majority of
healthy persons the vesicular murmur is louder upon the left side than
upon the right (Stokes). Otherwise, the strength of this breathing
sound is determined by the loudness of the pulmonic sound : over thin
portions of the lung, as the apices, it is very slight, and likewise 1t may
be weakened by the thickness of the covering, even to such a degree as
not to be heard at all. Moreover, there are individual differences
which depend chiefly upon the differences in the width of the glottis,
also on the elasticity of the chest on the one hand, and on that of the
lungs on the ether.

Puerile Breathing (Laénnec).—The vesicular murmur in children is
remarkably different from that of maturity ; the former up to about
the twelfth year of age exhibits a remarkably distinct, loud, and sharp
vesicular breathing sound, which approaches bronchial breathing,
especially also in that often it is nearly as strong in expiration as in
inspiration. Generally, also, women have a stronger vesicular murmur
than men.

Origin.—Since Laénnec different hypotheses have been advanced to
explain the origin of the vesicular sound of respiration. As yet there
is no unanimity among those who have given attention to the question.
Formerly, the explanation of Baas and Penzoldt was accepted. Accord-
ing to this explanation, the vesicular sound represents the laryngo-
tracheal breathing' sound transmitted through the air-containing lungs.
The laryngo-tracheal breathing sound in passing through the inflated
lung-tissue is toned down to the fineness and lightness of the vesicular
sound. Thus it is quite plausible that vesicular breathing is distinctly
audible during inspiration, when the current of air is directed from the
larynx and trachea toward the ear, but is almost inaudible during
expiration, when the current is reversed. It is, further, very evident
that the vesicular sound gives way to the unchanged or slightly
unchanged laryngo-tracheal sound, “ bronchial breathing,” as will be
explained farther on, whenever the lung-tissue intermediate between the
ear of the auscultator and the bronchi does not contain air in conse-
quence of infiltration (pneumonia), or severe compression (pleuritis
exudativa), or where there exists a massive tumor, with compression of
the pulmonary tissues between the ear and the bronchial tree. In
regard to cavities the conditions are slightly different.’

Lately, however, objections have been made to this theory by
persons worthy of notice (Dehio, Sahli), which objections necessitate a
re-examination of the question. Sahli, particularly, thinks it is beyond
all doubt that vesicular breathing is produced entirely by the respira-

I See above, p. 121, * See these.
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tory movements of the parenchyma of the lungs. We cannot here
discuss the pros and cons of the question, but we emphatically cannot,
from very weighty reasons, coincide with the authors last mentioned.
We consider vesicular breathing to be tubular breathing, which by
being transmitted becomes toned down and weakened. But this is true
not only of the breathing sound which is conducted from the larynx
and trachea, but also of that from the medium-sized, the small, and the
smallest bronchi. Every current of air, even in the smallest bronchial
branch, causes vibrations and must produce a bronchial sound. This
sound, together with that of the larger bronchi, of the trachea, and of
the larynx, modified by the air-containing lung-tissue, is what is heard as
vesicular breathing ; but when slightly or not all altered by solidified
lung-tissue or other dense media, it is heard as bronchial breathing of
different qualities.

From this it 1s seen that now, as formerly, we think the explanation
of Baas and Penzoldt the more correct one. There remains only to
be noticed as an essential modification of this theory that there exists
an independent bronchial breathing, even in the smallest bronchi, if air
passes through them, and that this bronchial breathing reaches the ear
as vesicular breathing.

Somctimes there are special peculiaritics of vesicular breatlung quite
wwithin the normal, which may easily mislead the beginner. During
inspiration we may see interrupted or jerking respiration in persons
who, at discretion, take deep breaths imperfectly, in a jerking manner;
and, further, in whining children, who half suppress their sobs. This
kind of jerking breathing exists over all portions of the lungs alike,
Moreover, in the portion surrounding the heart, and as far up as to the
apex of the left lung, the vesicular murmur exhibits interruptions
exactly corresponding to the action of the heart (systolic vesicular
breathing, depending upon the unequal entrance of air into this portion
of the lung in consequence of the changed volume of the heart, and
hence often especially plain in disturbed heart’s action).

To learn to distinguish between the bronchial and vesicular
breathing is, for the beginner, among the most difficult things in diag-
nosis. For the comprehension of the latter sound it is strongly recom-
mended always to auscult directly, since the sound is then louder and
its nature can thus be more clearly recognized. More than this, it is
well to place the ear frequently, for comparison, upon the patient’s neck,
so as there to hear the bronchial sound. J

4. Pathological Sounds in the Respiratory Apparatus.—
The following are enumerated :

(@) Changes in vesicular breathing. ;
(#) Bronchial breathing, in place of vesicular breathing. 1
(c; The so-called indefinite, transition breathing [broncho-vesic-

ular|.
d) Dry rales.
¢) Moist rales.
) Crepitant rales.
£ ) Friction-sound of the pleura.
(%) Succussion-sound of Hippocrates. A2
From this enumeration, and still more from what follows, it is



124 SPECIAL DIAGCNOSSS.

evident that the number of pathological sounds to be heard with the
diseases of the respiratory apparatus is not small. The chief difficulty
is that very often different ones are to be heard at the same time, so
that one sound conceals another. It is urgently recommended that
the beginner at first practise in such a way that, in auscultating, he
endeavor always in the first place to learn to recognize only the
breathing sound, and that he then endeavor to direct his attention to
other possible so-called accessory sounds (rales, friction-sounds). One
can acquire the power to exclude one sound in order to be able more
exactly to pay attention to another—to acquire a certain aural dex-
terity which very much facilitates auscultation.

(@) Alterations of Vesicular Breathing.—i1. The vesicular breath-
ing sound may be fucrcased in inspiration, or sharpened. This takes
place whenever the respiration is increased, as in active deep breathing ;
in the acme of Cheyne-Stokes’ breathing ; in certain forms of dyspnea,
as of diabetic coma; and where one section of lung is vicariously per-
forming the work of others which have been shut off.

Moreover, it forms a very important sign in bronchitis, here occa-
sioned by the local narrowing of small bronchial tubes in consequence
of swelling of the mucous membrane and accumulation of mucus. Not
infrequently beginning tuberculosis of the apex is revealed solely by
sharpened vesicular breathing in comparison with the sound side, as
evidence of accompanying catarrh of small bronchial tubes,

Here the one-sidedness of the sharpened vesicular breathing is of
the greatest importance ; two-sided sharpened breathing of the upper
portion of both lungs almost never has this signification; not infre-
quently it exists in tightly-laced women, also in children who breathe
poorly with the lower portions of the lungs in consequence of a high
position of the diaphragm, due to abdominal affections.

2. Vesicular breathing may be diminished, either in bronchial catarrl
in case the entrance of air into a section of lung is notably diminished
by the swelling and secretion, or if bronchial branches are more or less
closed by foreign bodies or compression. Diminished breathing of a
portion of lung is also a consequence of plewral thickening and of
many conditions which give pain in respiration, manifested by the less-
ened, weakened breathing of the affected side. Diminished inter-
change of air everywhere, and hence a two-sided extensive weakened
breathing exists in emphysema, also in stenosis of the wpper air-pas-
sages. All thickenings of the chest-wall (tumors, etc., edema) weaken
the respiratory sound by rendering the conduction more difficult ;: and,
finally, marked weakening develops rapidly with plewral exudations,
both on account of the diminished breathing and the more difficult
propagation of the breathing sound by the layer of fluid.

In all these cases thr: brqal:hing sound may even completely dis-
appear ; most frequently is this the case with pleural exudations, also
in complete closing of a large bronchial branch, but it may exist even in
emplysema.

3. Prolonged expiration. This occurs when the exit of the air from
the alveoli is more prolonged than is normal, and this condition may
be dependent upon diminished elasticity of the lung-tissue : emphysema
or bronchitis—a certain degree of bronchial narrowing, which does not
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hinder the entrance of air, but only its exit. Of these two conditions,
prolonged expiration is an important diagnostic mark, and here, again,
especially comes into consideration bronchitis which accompanies the
commencement of tuberculosis of an apex of the lung. The prolonged
expiration of bronchitis is also generally sharpened, more markedly
aspirant, somewhat more distinctly bronchial, than normal.  With pro-
nounced bronchial expiration thickening may be conjectured to have
taken place.!

4. ferkung inspiration may likewise be a sign of bronchitis—namely,
in case the two conditions are excluded which, within the normal,
cause these or a like phenomenon?® This pathological jerking respira-
tion, according to its prominence, is confined to the region of the bron-
chitis, generally to an apex, as in phthisis, and thus is distinguished
from the interrupted inspiration of awkward breathing : but it exists
always at the beginning of the examination. It results from the de-
layed entrance of the air into the lung portion of the bronchial tubes if
these are narrowed by catarrh.

It takes place with sharpened and with jerfing breathing and breath-
ing with prolonged expiration, since in the majority of cases it is called
forth or is accompanied by bronchitis—generally, also, toneless riles?

(#) Bronchial Breathing.—In order to understand the pathological
development of this respiratory sound, it first is of the greatest import-
ance that it should be made clear how the respiratory sound normally
at the glottis, in the trachea, and in all the bronchi exists as a bronchial
sound, how it is further conveyed by the subdivided columns of air in
the bronchial tree as a bronchial sound, and how in healthy persons it
is deadened by lung-tissue normally containing air into the vesicular
breathing sound. Yhere s no breathing sound without open bronclial
tubes; there s no vestcular breathing without fung-tissue containing air,
If between the bronchi and the ear there is no air-containing lung-
tissue, if anything at all is heard it is bronchial breathing.

Pathologically, bronchial breathing occurs in thickening of lung-
tissue of a certain extent—that is, in case it involves an extent that
reaches as far as moderately sized bronchial tubes. Here belong acute
and chronic parcumonia, infarction, under some circumstances aecw
Sormations, and also compression of the lnngs, so that the air is expelled
by a correspondingly large pleuritic exudation (this is generally near
the upper posterior boundaries), or by tumors of any kind in the chest-
cavity, or by very high position of the diaphragm.

In pneumonia, if a considerable number of bronchi become ob-
structed with fibrinous exudate and mucus, and they thus become
completely impassable, they cannot conduct any sound of bronchial
breathing. Therefore, in such cases simply no breathing sound at all
is heard. It may, however, suddenly appear when, after a fit of cough-
ing, the bronchi have again become passable.

It has been said that complete compression of the lungs by a large
pleuritic exudate produces bronchial breathing. Something more must
be added to this statement: If the amount of exudation be small,
it does not so fully compress the lungs as to expel all the air, but it
only produces retraction of the lungs, and the respiration remains

1 See below. * See above, p. 123, 3 See below,
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vesicular. However, if the exudation be abundant, it may even com-
press the bronchi, and that, together with the mass of the liquid, has
the effect of cutting off all respiratory sound.!

If a pneumonia is combined with a stepping of the bronclial tubes
(mucus, fibrin), then, on account of this imperviousness, we do not
hear anything, but after a cough the bronchial tubes may become
pervious : there is bronchial breathing.

Moreover, we hear bronchial breathing over fumg-cavities and in
open  pucumothorax; and, besides, over the former sometimes, over
the latter always we hear it in the form of amphoric breathing?® 1t is
only when the cavity is near the surface that we have bronchial
breathing over it, when it is surrounded by tissue that contains no air
and is in open communication with a not too small bronchial branch.
In both conditions the bronchial sound really arises from the fact that
the air, flowing out of the bronchus that connects with the cavity,
or which, connected with a pleural cavity, enters into a larger air-
space, or out of this air-space again into a narrow bronchial canal, is
set into whirling motion. But there is no doubt that, besides, the
sound that is conveyed from the glottis joins with it as bronchial ®

In the cases just mentioned the bronchial breathing sound, under
various circumstances, may become weakened—namely, either when
the advance of the sound to the ear is made difficult or when the
breathing is weakened. Thus, in consequence of the fluid which gen-
erally lies between the ear and the compressed lung, a slight, distant-
sounding bronchial breathing is characteristic of an caxudative plenritis
(““ breathing of compression”); while, on the other hand, in erompouns
prewmeonta, almost always there exists a very loud, sharp bronchial
sound. But in pneumonia otherwise rare conditions in their turn may
weaken the bronchial breathing; in closure of the bronchial tubes, as
was mentioned before, we hear low bronchial breathing or else nothing
at all; further, in the so-called central pneumonia it may happen that
from the part of the lung containing air which lies superfcially, a
vesicular and, almost concealed by this, a low bronchial breathing
sound is produced. Also, the loud pneumonic bronchial breathing
may be weakened if the pneumonia is complicated with an exundative
plewritis.

In all these cases the low bronchial sound is usually most distinct
during expiration,! often even only perceptible in expiration as a weak
eht kind of blowing.

The bronchial breathing of a hollow space may be weakened or even
lost—weakened in temporary narrowing or closing of the bronchus
leading to it by mucus (hence, loosened by cough), or lost by the fill-
ing of the cavity with secretion. On the other hand, a thick, callous
pleura covering a cavity may rather be the occasion of deadness than
that the bronchial breathing is affected. :

Special forms of bronchial breathing are the amploric and the
metamorphosing breathing. The former exists with very large, smooth-

! [Compare these two paragraphs with what is said later regarding incredsed wocal
fremitus.— Tranidator].

* See Amphoric Breathing. * See Amphoric Breathing,

¢ Compare what was said above regarding Expiration.
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walled, communicating cavities and in open pucumothorar! It is a
bronchial sound with metallic tone, exactly analogous to the metallic
percussion sound that arises by resonance in large smooth-walled
cavities.

Amphoric breathing, moreover, may be found in open prenmothorax
(and where there is valvular connection), also in elosed, although more
rarely and only very softly, since here the (bronchial) sound of the air
flowing into the trachea acquires a resonance in the air-containing pleu-
ral cavity ; likewise, rales, heart-sounds, may acquire a metallic tone.

Metallic assoctated sound may also, in rare cases, accompany unde-
fined—that is, bronchial—breathing unnoticeably weakened ; thus also,
not rarely, in pneumothorax. It might, indeed, be suitable to desig-
nate it not as * amphoric,” but as * undefined, with metallic associated
sound."”

Metamorphosing breathing (Seitz). In this the inspiration is divided:
it begins distinctly bronchial, like the sound of stenosis, and suddenly
changes to a weak bronchial breathing, which is then also heard
during expiration. This phenomenon is very rare; it is said to be a
sure sign of cavity (?). It is explained that the bronchus leading to the
cavity is always first narrowed, and in the second part of inspiration it
becomes dilated by the current of air. We too have the metamor-
phosing breathing only over cavities; but in such circumstances the
cavities were always so large that they could be diagnosed also from
the remaining phenomena.

(¢) Undefined Breathing.—The breathing sound may in two ways
be of such a character that it may be designated either as distinctly
vesicular or as distinctly bronchial. First, it may be so wea# that its
character remains indistinct, concealed or drowned by other sounds,
particularly by rales; or, while it can be heard, it does not entirely
correspond to either type of breathing, but seems rather to stand
between the two, thus sometimes inclining more to bronchial, at other
times more to vesicular, breathing—*" transition breathing,” * hinted or
indistinct bronchial or vesicular breathing,” *“sharp breathing with
bronchial breath in expiration,” etc.

The causes of what is included in the first category are very various.®
Of course, the examiner's sharpness of hearing is an important factor
here. Rales that may be present may frequently be removed or
diminished by coughing strongly.

The second group of undefined breathing is, of course, much more
numerous with beginners than with those who are practised in auscul-
tation. It is well, however, for the latter also to impose upon them-
selves some reserve in pronouncing whether it is vesicular or bronchial.
The determination is often actually possible either by the tone itself or
by the strength of expiration in relation to inspiration. Frequently
also, as in beginning phthisis, in various lobular pneumonic deposits, the
physical conditions resulting from the pathologico-anatomical changes
cause it to appear that there is a “transition breath "—that is, a min-
gling—in that the infiltrated part of the lung favors the transmission of
the bronchial sound unchanged, while the parts containing air convey

I See the preceding page. :
? See what was said above concerning the strength and weakness of the breathing sound.
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the breath-sound to the ear toned down to the vesicular sound. Hence,
under no circumstances can we miss this idea of * transition breathing,”
and it is best in such cases simply to describe the breath-sound.

(¢) Dry Riles (Rhonchus, Humming, Whistling, Hissing).—Like
all rales, these are pathological sounds. They appear when there is a
bronchial catarrh, which furnishes a tough, scanty secretion. They
constitute those audible phenomena that are caused by the rushing
together of the air and secretion in the bronchial tubes. It is as diffi-
cult to make a sharp distinction between a “tough” and a * fluid "
secretion of the bronchial tubes as in a stricter sense it is to separate
the so-called “dry” from what is later referred to as “ moist ” rales—
much more, since transitions are everywhere present. Meanwhile,
however, the class of sounds here referred to take a somewhat special
place, both on account of the auditory impression they make and be-
cause they exactly correspond to the very toughest bronchial secre-
tions. The humming, hissing, whistling sounds (sonorous, sibilant
rales) arise from the fact that the bronchial air-passage is narrowed by
the sweiling and the mucus, and hence they are sounds of stenosis ; but,
besides, some of the very fine high hissing and whistling tones may be
caused by the presence in the bronchial lumen of tense threads of
mucus stretched across, which, like the strings of an Eolian harp, are
blown upon by the current of air.

Sidulant riles very often have such a high musical tone that it can-
not be deadened even by the air-containing lung. Under some circum-
stances they may be confounded with the so-called ringing rales
[metallic rales].

The dry lwmming often shows unnoticeable transitions to the cha-
racter of the sound of the moist rales, approaching more nearly to
crepitation. According to my view, they may still as dry, become
ringing, rales—that is, may exhibit a ringing character -like bronchial
breathing. This is the case when we have thickening of the lungs and
at the same time bronchitis with tough mucus!

The humming, hissing, whistling may be adundant or scanty, loud
or soft. It may occupy the whole time of inspiration and expiration
and completely conceal the breath-sound, or it may only be heard at
the end of inspiration. A very fine soft whistling is sometimes heard
during the whole of expiration, since then, so far as vesicular breathing
is concerned, the breath-sound is very soft. When they are very loud
the sounds may even be heard at a distance (a distinguishing peculiarity
of emphysema). Finally, there are buzzing sounds in the chest which
may be felt when the hand is applied to it. Cough has sometimes the
effect of diminishing, and sometimes of increasing, them—at least the
humming is generally very markedly changed by it.

It is not possible easily to confound the humming sounds with
pleuritic friction sounds®  On the other hand, I have not infrequently
found that a very soft, fine humming was mistaken by beginners for
sharp, even bronchial, breathing sound. This, as well as the distin-
guishing of whistling and hissing from a peculiar ringing rale, can only
be learned by practice.

Conclusions —Humming, whistling, hissing sounds, as has been

1 See ringing rdles, under Moist Riles. ? See p. 132,
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shown above, indicate a dry bronchial catarrh. Spread over the lungs,
they are present with diffuse bronchitis with tough secretion, whether it
occurs independently or as an accompaniment of empliysema, in which
disease they are almost never wholly wanting. In these cases the
lower lobes of the lungs are generally the seat of the catarrh. When
there is simply bronchitis, then these riles and a sharpened or
weakened breathing are the only local physical signs of disease. In
emphysema the percussion and auscultatory signs of this condition are
also present. Localized dry rales exist as signs of catarri of the apices,
which accompanies commencing tuberculosis : here, for example, a low
whistling in a perhaps somewhat prolonged expiration may for a long
time form the only symptom. Ringing dry rales are rare; they are
most frequently heard in pneumonia at the beginning of the second
stagre.

In all these cases the dry riles may be combined with the moist.!

(¢) Moist Rales.—These arise in the bronchial tubes, except the
smallest, and in the pathological cavities of the lungs [vomica].
Their production requires more or less fluid secretion : the more fluid
there is the more moist the sound; if it is tougher, then there are
“ viscid-moist” riles, a transition to the dry. Generally, the ear
directly receives an impression of a greater or less degree of moisture,

Formerly moist rales were explained as being produced by the
bursting of bubbles which the current of air caused upon the surface
of the fluid. More recently they have received another explanation :
according to the analogy of the bubbles which we see formed when
we blow through a tube one end of which is immersed in water, it
is supposed that the current of air separately moves the air-bubbles
which present projections into the bronchial tubes, and that as one such
quantity of air breaks the bridge through the fluid and advances, the fluid
behind it, immediately rushing on again and occupying the space, shares
the vibration in the pent-up air : crepitation rales (Talma, Baas). Itisto
be added that many consider moist rales in part due to stenosis: and,
finally, that it is said that the to-and-fro motion of the secretion pro-
duced by the current of air causes rales (Traube). The explanation by
Talma and Baas will serve very well for the rales formed in the
medium-sized bronchial tubes; for vomicae it only serves in case the
bronchial tubes leading thereto are immersed in the fluid secretion,
which, indeed, is ordinarily not the case. Here, and with large
bronchial tubes at any rate, we must think of bursting bubbles,

Moist riles may be so numerous that they can be heard in both
inspiration and expiration, even outlasting the expiration. If they are
scanty, then we are apt to hear them during inspiration, under some
circumstances only toward the close of inspiration. A slight cough
may increase them, or cause them in case they were for the time being
absent.

In cases where the rales are very scanty, scarcely to be heard, it is
useful to inquire as to the time of day the cough is the most frequent,
and to listen to them before the occurrence of the paroxysm of cough,
s0 as to make the examination before the bronchial tubes have been
cleared of mucus (as shortly after waking).

2 I Regarding these see below,
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The different moist rales make the impression upon the ear of being
of different “sizes,” and even beginners can without difficulty judge
approximately whether they are found in a large or a small bronchus
or cavity ; we speak of large, small, also medium-sized rales.  The dis-
crimination of rales in this respect is very important ; for instance, we
may distinguish whether we have a bronchitis of only the large, or
whether the smaller, tubes have become involved ; dangerous capillary
bronchitis is manifested by very small, fine rales, and also by crepitant
riles.! Large rales may furnish an index in the examination of the
apices : these contain only very small bronchi; hence, if in an apex
there are large or only medium-sized rales, these cannot arise from the
bronchi there ; hence there must be a pathological space—a cavity. If
there are large rale-sounds which undoubtedly arise in the apex, they
are a most certain sign of cavity.,

The loudness of the rales does not depend upon their number, but
upon the strength of the breathing. But the loudness furnishes an
indication of the place where they arise: ceferis paribus, the sound
will be loudest at the point where the ear is nearest to them. It
may be of the greatest importance to locate them exactly. Here,
again, the most striking example concerns the diagnosis of phthisis,
and, too, of the ominous catarrh of the apex. By a superficial exam-
ination it may easily happen to the inexperienced, especially in the
examination of the back, that he locates rales which come from the
neighborhood of the root of the lungs, and are those of a benign
bronchitis, in the apex, and hence makes the diagnosis of phthisis.

It is of the very highest value, but often not easy, to distinguish
whether we have a ringing or (* consonant,” Skoda) or a non-ringing
rale-sound. The former is acoustically related to the latter, as the
bronchial breathing sound is to the vesicular (as tympanitic percussion
note to lung-sound), and, like that, ringing rales appear if there be
present either a thickening of the lung of sufficient extent or if there be
a cavity. But yet bronchial breathing and ringing rales, and vesicular
breathing and non-ringing rales, are not always necessarily associated
together; thus, not infrequently when there are small cavities, and
even large ones, especially in the lower lobes, in case they are covered
by a not very thick layer of air-containing tissue, we hear ringing riles
when the breathing is undefined, yet hinting toward the vesicular, In
children, even when there is no trace of cavity or thickening, in simple
bronchitis the riles may reach the ear as loudly ringing (from the pro-
nounced elasticity of the lungs and of the thorax). On the other hand,
in pneumonia and pleurisy we sometimes hear bronchial breathing and
non-ringing rales.

But now, corresponding to “transition breathing,” very frequently
there are to be heard such rales as stand between the non-ringing and
the pronounced ringing (“hinted” or slightly ringing rales). It is
often difficult to interpret these. In general, with children they furnish
no reason for the supposition of thickening or cavity more than with
adults.

Loud ringing, hinted ringing, and non-ringing rales are often found
together; we may even say that almost never do we hear ringing riles

L'See p. 131.
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alone at one place. But, of course, if they are present they predomi-
nate. Though they exist very near together, yet they can be locally
separated, as sometimes in emipliysema ; here, with extensive humming,
whistling, and non-ringing rales at a certain point of the lower lobe,
there may be ringing rales (perhaps without bronchial breathing and
without deadened or tympanitic resonance): this makes a bronchi-
ectatic cavity probable. But, also, by the same signs, in general bron-
chitis a broncho-pneumonic deposit may be made known.

As the ringing rales correspond to bronchial breathing, so in their
manifestation the so-called metallic rales correspond to amphoric
breathing (metallic percussion-note); but again in such a way that the
two symptoms are not necessarily associated together. The metallic
rales then occur in correspondence with very large, smooth-walled,
superficially-located cavities, and also in preumothorar, where, arising
from sections of the lungs which are breathing (even if on the other
side), they are to be regarded as rale-sounds in the air-containing
pleural cavities endowed with resonance.

Sounds of falling drops. These are often only separate, generally
very much inflated, moist rales, which have a high metallic note;
sometimes, indeed, there is only one in each phase of the breathing;
then the above-mentioned designation of it serves.

Water-whistling, or the sound of lung-fistula (Unverricht, Riegel).
We thus designate a metallic rale or very fine metallic gurgling or
splashing which occurs in open pneumothorax if the patient’s position
is such that the opening in the pleura is directly below the smooth
surface of the fluid, and if the patient then draws a breath (first ob-
served by Unverricht while puncturing and aspirating a case of Aydro-
prcumothorax).

(f) Crepitant Rales (Crepitation).—Bricfly expressed, by this we
understand the finest rale sounds. It occupies a special place on ac-
count of its acoustic peculiarity, on account of its cause, which permits
its classification either under the moist or under the dry rales, and,
finally, on account of its special diagnostic meaning.

The so-called atelectatic crepitation occurs in health, and still more
in disease, over parts of the lungs which have for a time been breathing
poorly and now are again distended by a full breath.  Most frequently
is it observed after quite long, especially low, dorsal position, over the
lower parts of the lower lobes. It is purely inspiratory, and generally
disappears after the first deep respirations.

Like this are crepitant rales which are to be heard in croupous
pueumonta during the first, and in the beginning of the third, stage
(crepitatio indux and redux), sometimes in calarrial preunionia, more-
over in pulmonary infarction, generally speaking in all kinds of consoli-
dation, and, finally, especially in edema of the lungs.

In all these cases we have to do with erepitation heard during
inspiration, or, at most, only the beginning also of expiration, which
occurs in very fine and equal-sized bubbles. It is well compared to
the noise produced by rubbing a lock of hair between the fingers in
front of the ear, or by separating the thumb and finger moistened and
pressed together as they are held before the car (Eichhorst). It arises
in the smallest bronchial tubes, the alveolar spaces, and in the alveoli
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when these are collapsed and glued together or partly filled with
secretion, and then during strong inspiration their walls are torn apart
or freed from secretion. It is only in individual cases that this crepita-
tion is heard in expiration and enly in expiration (Penzoldt),

The non-uniform crepitation, so called, forms the transition from
these sounds to the fine bubbling rales. More than elsewhere it
occurs with capillary bronclhitis and also in edema of the lungs. 1t is to
be understood as a mixture of peculiar crepitations and small bubbling
rales, and accordingly, in its coarse sounds, it is to be heard also in
expiration.

(£) Pleuritic Friction-sounds.—The respiratory gliding of the
pleura costalis upon the pleura pulmonalis, which normally is noise-
less, is perceived by the ear, and can also be felt when the hand is laid
upon the chest, when there are inflammatory deposits upon the serous
surfaces. Thus it is really the plewritis sicea that causes it.  Only in
rare cases of unevenness of the pleura is this phenomenon observed in
the absence of inflammation, as in acute wuffary tuberculosis of the
lungs and pleura; also in prenmonokoniosis.  The conditions most
favorable for the occurrence of this sound are where the respiratory
movement of the lungs (forward and downward) is most marked—
below and especially at the sides. But this sound may also exist
farther up, even almost as high as the apices.

Pleuritic friction-sounds are like regular scraping or like a scratch-
ing, creaking, beginning in distinct pauses, which ordinarily are louder
during inspiration than expiration. Not only can they be heard, but
they can be felt, only weaker : “ palpable friction-sounds,” best recog-
nized by the laying on of the flat hand. This friction-sound is not
changed by cough, but continued deep breathing often causes it to dis-
appear, since in this way the unevenness, upon which it depends, is
smoothed out.

When this friction-sound is very loud and characteristic it is easily
recognized. A difficulty may arise when it is very softly heard ; this
often occurs from the fact that the examiner does not auscultate at the
right spot, for friction-sound is heard in only a circumscribed area,
since it is poorly transmitted. A further difficulty lies in distinguishing
it from certain medium-sized, tough, moist rales (cracking rales) and
from soft buzzing; here it is most important to take note of the
character of the particular sound, and the knowledge and recognition
of this can only be acquired by practice. We may make use of the
effect of coughing as an aid. Sometimes moderate pressure with the
stethoscope increases the pleuritic sounds; also, palpation may help us
to recognize them. Rale-sounds are seldom, or, at most, only slightly
to be felt. It is to be remembered that friction- and rile-sounds may
occur at the same time. Besides, in pneumonia, 1 have observed this
most frequently in disseminated tuberculosis and in caseous pneumonia
of the lower lobes.

Friction occurs with all kinds of pleuritis. It occurs (seldom) in
acute exudative pleuritis in the beginning of the attack, and also later
as a favorable sign with the absorption of the fluid exudation. There
can be no friction-sound while there is fluid present, since it is only
heard when the pleural surfaces are in contact. In chronic pleuritis it
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may last indefinitely and over a large extent. Of the diseases of the
lungs which usually are accompanied by plearitis sicea, many are first
revealed by the friction-sounds which the latter causes: thus, phelisis,
also pyemic deposits in the fungs, infarction, bronclicetasis with reactive
prenmonta, and plenrites with empliysema,

Regarding pleuro-pericardial friction-sounds (pericarditis externa),
see under Auscultation of the Heart.

(£) Hippocratic Succussion.—This is a phenomenon very easy to
understand :

In sere- and propueumothorax, after a strong shaking of the chest,
as in any vessel partly filled with fluid, there is splashing. This
splashing, through the resonance associated with metallic tone, like
all the audible phenomena of pneumothorax, is heard at a distance
or by applying the ear to the chest.

This sign is usually most distinctly manifest when there is a small
effusion and when it is serous. It is almost pathognomonic of hydro-
pneumothorax in that it only elsewhere occurs in very isolated cases
of large cavity with quite fluid contents.

The direction of Hippocrates was to shake the patient by the
shoulders, but, on account of the grave condition of most of these
patients, the greatest care is necessary. Many quickly learn to shake
the body so as to produce the sound themselves.

Confounding this with the splashing from the stomach or colon will
be avoided by local examination of these organs and by repeated
examinations.

Palpation of Vocal Fremitus (Auscultation of the Voice).

Strictly speaking, this method of examination belongs in part to
Palpation and in part to Auscultation, but at the same time it has a
place here, because this comes next in the course of a thorough exam-
ination of patients. It is, besides, of sufficient importance in itself to
be treated separately, because, after Inspection, Palpation, Percussion,
and Auscultation have been completed, not infrequently it happens that
this casts the decisive vote.

The vibrations of the glottis in phonation (speaking, singing,
screaming) originate in the column of air in the trachea and bronchial
tubes rather than in their walls ; they traverse the lung-tissue, where,
in case this is normal, they become considerably weakened, then the
wall of the thorax and its coverings, and may be felt by the hand laid
upon the chest as a whizzing : voice vibration, voice fremitus, pectoral
fremitus (besides heard as indistinct Jdwmming).

The technigue of this method of cxaminming is as follows: While the
patient counts aloud, say from thirty to forty or from ninety to one
hundred, the hand is laid upon different parts of the chest. Generally
we employ the palm of the hand, but for finer examination it is prefer-
able to apply the ball of the little finger or the tips of the first, second,
and third fingers. Practice of the method last mentioned enables one to
dispense with auscultation of the voice. Differences of voice-vibration
are distinguished by comparison of different locations, and particularly

1 See p. 135.
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of symmetrical points. It is quite unnecessary in making this compari-
son to apply both hands at the same time to the two sides of the chest ;
the difference is much more distinctly felt if we examine with the same
hand, first upon one side and then upon the other.

In the case of female patients with a very soft voice or of children
it is better not to have them count, but to continuously pronounce the
palatal ». (Compare the following paragraph.)

Within normal limits, vocal fremitus is stronger the stronger the
voice; it is very distinct when the voice is rough and deep, weak if the
voice is high, and even not to be felt at all when the voice is high and
thin (light), as is sometimes the case in women and children. The
separate vibrations are felt more distinctly the richer and more pro-
longed they are. The fremitus is stronger upon the right side of the
chest than the left, probably because the right bronchus is the larger
in diameter. It is, moreover, very noticeably influenced by the thick-
ness of the covering (muscles, mamma, subcutaneous fat).

There may be pathological conditions present upon one side that
will not propagate the vibration of the voice so well as a normal con-
dition would do, which may diminish or remove the vocal fremitus;
on the other hand, they may better propagate it—strengthen the vocal
fremitus.

Weakness or suppression of vecal fremutus occurs with plewritic exu-
dation (on account of the narrowing of the bronchial tubes from com-
pression and on account of the encroachment of the fluid); with prew-
mothorax, on the one hand, either on account of the poor conduction
through the bronchial tubes of the retracted or the compressed lung,
or, on the other, because it is not conducted through the air-cavity.
(If, however, there should be growths on the pleural surfaces, even if
only in the form of fine fibers, these ordinarily act as good conductors
of vocal fremitus.) Finally, vocal fremitus is weak or suppressed with
tumors of the pleura and all thickenings of the clest-wall (abscess,
edema), and in closure of the bronclial tubes, since these are the most
important means of propagating the oscillations (closure from mucus,
masses of fibrin, foreign bodies, compression).

Increase of vocal fremitus is observed—in pneumonia, since the
solidified lung-tissue is a better conductor than when it contains air ;
for the same reason, sometimes when the lung is compressed against
the thorax-wall; above pleuritic exudation and generally posteriorly
at the roots of the lungs; and in cavities with open bronchus and
small secretion, here partly by the good conduction of the sound and
partly by consonance.

Vocal fremitus is an extremely valuable means of distinguishing
between pneumonia and pleuritic exudation. Yet it may, in rare cases,
so far deceive as that in pneumonia, if the bronchial tubes are stopped
by secretion, there is no increase of vocal fremitus; it is even dimin-
ished, and, occasionally, with complete filling-up of the bronchial tubes,
may even-disappear altogether. Under some circumstances after cough
and expectoration, as after a cool bath, it may return. It is easy to see
how various the result may be if pneumonia and pleurisy, or if a
cavity and thickened pleural walls, are combined.!

! Compare this paragraph with p. 126,
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In most cases, in my opinion, awscultation of the voice may be dis-
pensed with where one is thoroughly trained in testing the vibration
of the voice by palpation especially by using the tips of the fingers.
It is of value sometimes in the case of stupefied patients and chil-
dren who cannot be induced to count. In reality, its result is fully
analogous to that of palpation. Normally, over the thorax we
hear the voice of the person examined as an indistinct humming,
which pathologically may be weakened or lost; but it may be
strengthened to an extraordinary loudness (dronchophony), wholly
under the conditions which correspond to those that influence vocal
fremitus.

We sometimes find a very marked bronchophony over those cavities
where we hear amphoric breathing and metallic rales. Here, also, the
bronchophony may acquire a kind of metallic quality (Laénnec's pee-
tortloguy.

Egoplony, " bleating voice,” is a peculiar nasal, bleating pectoriloquy
sometimes heard, with pleuritic exudations, in the neighborhood of the
upper boundary of deadness,

Auscultation of the whispered voice was introduced by Baccelli. He
found that it was propagated by serous exudations of the pleura, but
not by purulent, since the latter dispersed the sound-waves. In most
cases this method must be considered as without value, since in large
serous exudations with marked compression of the lungs we as often
do not hear the whispered voice. We may recognize it in very small
and fresh purulent exudations unconnected with thickening of the
pleura.

Palpation and auscultation of the voice of course cannot be made in
all those cases where the voice cannot be produced, as in unconscious-
ness and exhaustion, or when the patient is dumb (aphonic), or where,
from caution, we do not wish to have the patient speak aloud, as in
hemoptysis, peritonitis, etc. Scherwald has recently devised a new
procedure, which can be recommended—plegaplionia, or auscultation
during percussion upon the larynx or trachea. The vibrations pro-
duced in this way take the place of those of the vocal cords during
phonation, and this procedure is exactly synonymous with auscultation
of the voice.

Mode of Application—We have some one else place a large ivory or
hard-rubber pleximeter upon the surface of the thyroid cartilage or
upon the trachea, and percuss with a hammer (sometimes the patient
himself can do both). The patient closes his mouth. By preference
we auscult during expiration. Ausculting on the thorax, we hear the
blows—1, over the sound lung, very markedly weakened (loudest over
the apices), as if it were vanishing, not tympanitic, but with a cracked-
pot sound ; 2, over infiltrated lung, very loud, tympanitic, with Win-
trich’s change of sound; here, also, the ear has a sensation as if the
blows were upon itself; 3, over an exudation, simply weak even to
complete absence; 4, over cavities, the same as over infiltrated lungs;
over large open cavities, very loud, “ smiting ;" 5, over pneumothorax,
a metallic sound.

On the reverse principle Gabritschewsky ' has constructed a pneu-

1 Beri. klin., Wochenschrift, 18g0.



1 36 SPECIAL DIAGNOSIS.

matoscope. He auscultates the percussion of the thorax from the
mouth, We have had no experience with the method.

EXPLORATORY PUNCTURE OF THE PLEURA; DIAGNOSTIC
STUDY OF THE FLUIDS OBTAINED BY PUNCTURING.

1. Exploratory Puncture.

Mode of Procedure.—For this small operation we employ either
an ordinary large hypodermic syringe, or, better, a somewhat larger
syringe holding two grammes, of the same construction, with a steel
cannula somewhat stronger and about seven centimeters long. The
instrument must of course be carefully disinfected before it is used,
both for the safety of the patient and from the diagnostic standpoint.
For making cultures and for vaccination experiments the whole
syringe, but particularly the piston, must be absolutely free from
germs. This can be approximately obtained in a syringe with an
asbestos piston, which is very much used lately. Absolute security is
not obtainable with these, but all other instruments which have been
mentioned, and which can be perfectly sterilized, are too unpractical or
too expensive. With the piston pushed in the needle is inserted in an
intercostal space perpendicular to the surface, and then the piston is
withdrawn. If the point of the needle rests in fluid, this will rush into
the syringe.

Directly before making the exploratory puncture the patient must
be placed in exactly the same position he is to occupy during the
operation, then be carefully examined and especially percussed.

In this way we may ascertain whether there is fluid in that portion
of the thorax, and of what kind it is. It is especially applicable in the
diagnosis of pleuritis (more rarely in hydrothorax and hydropneumo-
thorax). It is to be performed in the following cases:

1. When there is the slightest doubt whether there is plenritis or not.
In the first place, we have to consider the differential diagnosis between
pucwmonta, tumors of the chest-cavity, and thickening of the plewral In
these latter conditions the syringe will draw out nothing at all, or, at
most, only a drop of blood. If the exploratory puncture yields a pos-
itive result, it has of course a definite diagnostic significance. If, on the
contrary, it is negative, that does not positively prove that there is no
liquid in the interior of the thorax. In the first place, one may have
missed the fluid with the point of the needle. This easily happens
when there is only a slight amount of extravasation imbedded between
thickened tissue. Again, sometimes no fluid is obtained because it is
very thick or contains flocculi of fibrin, and this of course is more apt
to be the case the smaller the cannula used.

With reference to these possibilities it is often advisable to repeat
the exploratory puncture one or more times. It is important not to be
discouraged by a fruitless puncture if there is suspicion of a secluded
empyema. The operation, which is quite harmless if performed cor-
rectly, can be repeated four or more times at one sitting.

2. To determine the nature of the fluid contained in the Pleural cavity.
If the fluid withdrawn is quite or almost clear like water, if it contains

! Compare pp. 112 and 134.
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no material elements, if there is no effusion of fibrin and it contains
only very little or no albumin, then the fuid is a trawsudation ; other-
wise it must be regarded as an cxudation. Again, the exudation may
be serous, sero-fibrinous, sero-purulent, chylous, or chyliform, and,
finally, it may be hemorrhagic. The purulent extravasations are either
odorless or stinking, and in the latter case are ichorous or feculent.

The chylous and chyliform extravasations are similar to the puru-
lent ; they are, however, different from the latter in having a more
milk-white color, and often also by accumulation of fat on the surface.
The chylous extravasations take their origin from communications of
lymphatic vessels or of the ductus thoracicus with the pleural cavity,
as when they burst from over-distention (filaria disease). The chyli-
form extravasations are transudations or exudations consequent upon
carcinosis or sarcomatosis of the thoracic cavity. These extravasations
contain great quantities of tumor-cells from fatty degenerations. Chy-
lous and chyliform extravasations microscopically are very much alike;
chemically, they differ only by the circumstance that the chylous con-
tains a demonstrable amount of sugar, while in the chyliform there is
no sugar unless complicated with diabetes.

The microscopic cxamination always reveals some pus-cells in the
serous and sero-fibrinous exudations. There are all stages of transition,
from the serous exudate containing a minimal amount of cells to that
which shows macroscopical, as well as microscopical, purulent contents ;
but in practice it is only seldom that one is in doubt whether a fluid should
be designated as purulent or sero-purulent. Transition forms are to
be called sero-purulent. Moreover, it is to be noted that many old
sero-purulent and purulent exudates have the peculiarity that they
deposit a sediment within the chest-cavity, so that in the dependent
parts of the pleura there is thick pus; in the higher parts there is a
more or less pus-containing fluid. In making an exploratory puncture
in cases where the exudate has existed for a long time, especially in
patients who have maintained a certain position for a long time, it is
important to remember these facts and to puncture low down as well
as high up on the thorax. ! Lt

The chylous and chyliform extravasations contain great quantitics
of fat-corpuscles, fat-cells, fat-containing leukocytes, and endothelia.
In the chyliform fluid there are sometimes found carcinomatous and
sarcomatous cells. However, it is only very seldom that a diagnosis
of carcinomatous and sarcomatous pleurisy can be made from the
quality of the exudation. There occur here serous, hemorrhagic, and
the chyliform extravasations which have just been mentioned. A posi-
tive diagnosis is never possible except when particles of the tumor—as,
for example, when groups of cells in characteristic arrangement—are
mixed with the fluid. Single cells do not furnish a positive indication,
Considerable lumps consisting of cells of very different form EI.I:IIJ size,
which give with iodin the glycogen reaction, are more particularly
significant of carcinoma. 1 _ _

In old pyemic pus and in extravasations which contain much fat
cholesterin is often found in the form of the well-known plates (see
Fig. 48). . ;

The microscopical examination for micro-organisms by means of
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the cover-glass preparations of the fluid and its sediment under all cir-
cumstances is an imperfect method. However, it gives the physician
some conclusion, especially in purulent exudates, and sometimes even
in serous, and hence it ought not to be omitted, especially where
prompt action is required. Several cover-glass preparations should be
made at the same time—one with simple anilin coloring, one with
Gram’s, one with the stain for bacillus tuberculosis. It not infrequently
happens that these preparations furnish a picture which is confirmed
by cultures. For instance, by the method of Gram only diplococci,
or only staphylococci, or the tubercle bacilli (the latter very rare) are
met with, or there are great quantities of different bacteria (ichorous
exudate).

The examination for actinomyces is only made by the microscopical
examination of the granules: to make cultures is difficult and unneces-
sary.

!iiut if one wishes to make a careful diagnosis with reference to the
presence of micro-organisms, cultures and vaccination experiments are
necessary. The latter are particularly advisable when tuberculosis is
suspected, because by vaccination we may get a positive result, though
the culture process may have been negative. Vaccination is made
upon guinea-pigs.

The results of the examination for bacteria are in general the fol-
lowing :

Transudations are always found free from micro-organisms.

Serous and sero-fibrinous exudates are likewise sometimes free from
them, but more frequently the following micro-organisms are found in
them: 1. The staphylococcus pyogenes albus: pleuritis after typhoid
fever, after croupous or broncho-pneumonia. 2. The streptococcus
pyogenes: various kinds of pleurisy, and also in abdominal affections.
3. Frinkel's pneumococcus: metapneumonic exudations—that is, such
as follow croupous pneumonia. 1 and 3 may also occur together. It
is interesting to note, as was first shown by Levy, whose observations
have been corroborated several times by us, that serous exudations
need not necessarily become purulent from this species of cocci, but,
on the contrary, may disappear without becoming purulent. 4. Bacilli
of tuberculosis are almost never found in the pleurisies of tuberculous
patients.

Empyemas may be entirely free from micro-organisms—a circum-
stance which very strongly points to tuberculosis. Moreover, they
may contain—and this 15 generally the case—the staphylococcus
pyogenes albus, aureus, citreus, or the streptococcus pyogenes, or
several' of these cocci together. Empyemas containing only staphy-
lococci not infrequently take a benign course. Metapneumonic
emphysemas mostly contain Frankel's diplococcus, and very often
only this, but sometimes also Friedlander’s pneumococcus; and under
some circumstances there may be, besides Frankel's diplococcus,
staphylococci and streptococci.  The metapneumonic emphysemas
with Frankel's diplococcus usually contain very thick mucous pus,
which it is difficult to aspirate. They have a remarkable tendency to
be spontaneously absorbed.

Ichorous and feculent-ichorous exudations are always distinguished
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by great quantities of micro-organisms, among which streptococci and
staphylococci are never missing.

A rare but very significant constituent of purulent pleuritic exuda-
tions, also of peripleural abscesses, is the actinomyces.  However, the
aranules which this fungus forms do not pass through the cannula of
the ordinary hypodermic syringe unless they are very small. Granules
of considerable size require the use of the larger syringe already men-
tioned or a thick trocar. Therefore, when there is a suspicion of actino-
myces reliance cannot be placed upon a fine syringe, which may aspirate
pus without organisms or not aspirate anything at all.

Hemorrhagic exudation makes the existence of fwbercle or carcinoma
of the pleura probable. If the exudation is feculent, there is some con-
nection with the intestine. But sometimes there is no disease of the
pleura at all, but a diaphragmatic peritonatis® which simulates a pleu-
ritis.

Exploratory puncture, finally, must always be made—

3. Before operative procedure when pleurisy has been diagnosed,
even if the diagnosis seems to be perfectly certain.

From what has been said it is clear that we operate by preference,
but by no means exclusively, upon the lower parts of the thorax. Of
course we must avoid the region of the heart, and when there is a sus-
picion of aneurysm explorative puncture must be omitted; otherwise
there is no need of anxiety. When the exploratory puncture is made
with the observance of every possible precaution it is not a dangerous
procedure. The puncture is made quickly, in an intercostal space, as
far as the needle will reach ; if nothing is obtained, the needle is shghtly
withdrawn and suction again made. We may sometimes puncture at
several points in succession.

2. Chemical Examination of Aspirated Fluid.

The greater quantities of fluid which are obtained when aspiration is
done from therapeutic reasons may be used for chemical examination.
This is chiefly the determination of the percentage of albumin, which
has hitherto been made for diagnostic purposes in cases where the
question was one of differential diagnosis between serous exudations
and transudations. In the former the average amount of albumin is 4
to 6 per cent., in the latter about 2 per cent. But, on the one hand, in
severe hydremia inflammatory exudations may be poorer in albumin,
while, on the other hand, transudations may contain even as much as 3
per cent. of albumin (Citron). Therefore the percentage of albumin
has very little diagnostic value. Even later examinations and experi-
ments have not changed this observation.

In order to simplify the determination of albumin, Reuss has given
a formula for the direct approximate determination of albumin from the
specific gravity. The formula is as follows :

A=} (S G—1o00)—2.80. b
A = albumin in percentage ; S. G. = specific gravity at 1 5° Celsius.

This formula has the fault that the specific gravity does not depend
I See below. % See this.



140 SPECIAL DIAGNOSIS.

upon the percentage of albumin alone, but also on the other dissolved
constituents of the fluid. Moritz estimates the average error which is
caused by that to be only = 0.157. Contrary to him, Citron has found
the formula to be unreliable in a much higher degree. We ourselves
had the same experience years ago, and therefore cannot recommend
the calculation by Reuss's formula. Runeberg has somewhat changed
the formula, but in no essential way.

For differentiating between chylous and chyliform extravasations
chemical examination cannot be omitted. The presence of distinctly
demonstrable quantities of sugar indicates a chylous extravasation
—i7. ¢, a communication between the pleural cavity and the ductus
thoracicus.

METHODS OF MEASURING AND STETHOGRAPHY.

Measuring the Thorax.—A single measurement serves to de-
termine the size of the chest, and to secure an approximate point
of departure for determining its relation to the development of the
rest of the body; but it does not furnish knowledge of diseases
any better than, with sufficient practice, is given by inspection and
palpation.

On the other hand, it has a very great value in connection with
tracing the cross-section of the chest upon paper if it is employed to
determine the changes which the chest undergoes in the course of a
certain disease.

We measure the diameter of the thorax with the caliper-compasses,
and it is best to take the broad diameter at the highest point of the
axilla, the deep or sterno-vertebral diameter on the level with the
nipple and the insertion of the second rib. In tracing a cross-section
of the thorax upon paper we must, of course, make the transverse and
antero-posterior diameters at the same level (whether at the nipples or
lower down). The circumference of the breast is generally measured
at the level of the nipple, but sometimes over the highest points of the
axillze and at the lower end of the corpus sterni. The length of the
chest may be ascertained by measuring in the mammillary line from
the clavicle to the border of the ribs. The linea costo-articularis is very
useful for determining any change in the length.!

The delineation of the form of a cross-section of the chest is made
in the following manner: The opposite diameters at a given point are
measured and are marked upon a sheet of paper. Next a lead hoop
or wire is accurately fitted first to one and then the other side of
the chest at that level, carefully removed and traced upon the paper.
Instead of the leaden hoop (which is entirely satisfactory), we may
employ Woillez's cyrtometer, which is a chain with links that move
stiffly.

Frequent measurements of the diameters and circumferences, as
well as tracing the cross-section in the course of disease, may give not
unimportant results: in determining an increase or diminution of the
quantity of pleural exudate or of the progress toward recovery by
the amount of shrinking; in retraction of the lungs; but especially in

1 See under Spleen.
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all kinds of tumors of the chest-cavity. Thus, where aneurysm is sus-
pected or a mediastinal tumor, the slightest increase in the antero-
posterior diameter or of the circumference of the chest is of great
significance.

In view of what has been said, the statement of the exact measure
is impossible. It is only important to know that the right side of the
chest, in people who are right-handed, measures about 1 to 1} cm.
more than the left; also, that the circumference of the chest at the
level of the nipples in healthy persons is increased in inspiration about
5 to 7 cm.

Spirometry, Pneumatometry, and Stethography.— The value
of these methods of examination for diagnosis is very limited, The
latter two could even be omitted if they did not sometimes find appli-
cation in judging of the course of certain diseases,

Spirometry is employed to ascertain the vital capacity of the lungs
—that is, the quantity of air which, after deepest inspiration, can be
given off by the deepest expiration. This is done by means of a
Hutchinson’s spirometer, which is constructed on the principle of a
gasometer. The quantity of air varies in such a degree not only with
age, sex, weight, and physical vigor, but also with undefinable indi-
vidual circumstances, and to such an extent that ascertaining it but
once has very slight diagnostic value. The relations of the size of the
body to the vital capacity of the lungs are relatively the most constant.
Von Ziemssen found that in men, if to each cm. of stature there was
less than 20 c.cm. of vital capacity (or, in the case of women, less than
17 c.cm.), there was either probably a considerable disturbance in the
organs of respiration (phthisis, emphysema, adhesive pleuritis, bronchitis)
or it already definitely existed. On the other hand, where the relation
was as 1:25 (or I :22) this was improbable. The vital capacity is of
more importance for supplementing other methods of examination in the
course of observation of a patient, for the reason that it changes with
the recovery from, or exacerbation of, the given disease. It is to be
observed that there seems to be an increase in the vital capacity of
every patient in consequence of increased practice. Spirometry does
not here have an independent value.

Pucumatonictry is the determination of the pressure of the respir-
atory air during inspiration and expiration. It is determined by means
of the pneumatometer of Waldenburg, improved by Biedert and Eich-
horst, a modified mercurial manometer. We find that in health the
expiratory pressure is always greater than the inspiratory, but the
absolute results vary still more than those obtained by spirometry.
The diminution of the expiratory pressure in emphysema is important,
and furnishes a certain conclusion as to the severity of the disease, as
well as of improvement or extension. Diminished inspiratory pressure
in stenosis of the air-passages, in phthisis, and in exudative pleuritis has
no diagnostic meaning,

Stethograply is the graphic delineation of the respiratory motions of
the chest and of the diaphragm. Different forms of apparatus have
been constructed to represent graphically thoracic and diaphragmatic
respiration—among others Riegel's double stethograph, Marey’s pneu-
mograph, Knoll's rubber bottle for epigastric respiration. But as such
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apparatuses are not necessary for clinical diagnosis, we omit any
description of them.

COUGH AND EXPECTORATION.

Cough is caused in the following way : By the closure of the glottis
after a deep inspiration has been taken, the pressure in the thorax by
means of the auxiliary muscles of expiration is increased, and then
suddenly the glottis is opened; there results an audible outrush of air,
which in turn brings with it the substances forming the expectoration
(which substances cause rdfes).

The ability to cough is lost not only when the crico-arytenoidei
laterales muscles in the larynx, but also the respiratory muscles, are
paralyzed (bulbar paralysis). Pain, also, may cause suppression of
cough.

Cough may be spontancous or reflex. Reflexive cough-irritation
may arise from all parts of the mucous membrane of the larynx,
trachea, and bronchial tubes, as well as from inflamed pleura (* pleural
cough” no doubt occurring not infrequently). The trachea is espe-
cially irritable, and particularly the region of the inter-arytenoidean
space, likewise the bifurcation; inflamed mucous membrane is more
irritable than normal. There is never any irritative cough from the
lung-tissue.

Cough may also arise reflexively from the stomach and sexual
organs of women. Here belongs the dry, short, and slight cough of
many women at the approach of menstruation, as well as the cough of
hysterical subjects,

The cough which is caused by disease of the respiratory organs at
the points above mentioned is either caused by accumulation of secre-
tion, or more seldom by foreign bodies in the air-passages, or by
inflammatory processes, by tumors, irritation from pressure, which may
be in the air-passages or the pleura. In the latter case the cough is of
course dry; butif due to increased secretion, the peculiar accessory
sound varies with its character, whether it be more moist, more fluid,
or more coherent.

Cough is thus a most important sign of disease. Moreover, in spite
of the existence of irritation, a patient whose mind is markedly ob-
tunded (as, for example, in typhus abdominalis [typhoid fever], in dis-
ease of the brain, in carbonic-acid poisoning, in the death-agony, etc.)
may not have any cough ; hence, in these cases there is often consider-
able mucous rattling in the trachea, without any expectoration. The
sudden stopping of cough and expectoration in consequence of uncon-
sciousness, often accompanied with weakness, is therefore, in many dis-
eases of the lungs, as in pneumonia, a bad sign; in phthisis, also, it
sometimes denotes approaching death. It has already been mentioned
that cough may disappear as a result of paralysis of the muscles con-
cerned in coughing.

We can draw no positive diagnostic conclusion from the frequency
of the cough. Regarding the time of day when it is most apt to occur,
frequently in phthisis, and also in chronic bronchitis, this regularly
occurs soon after waking.
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Dy cough is generally weak. The ominous dry cough of con-
sumptives, which probably not infrequently originates in irritation of
the pleura, is well known, and also the dry pleural cough in commen-
cing pneumonia, which is suppressed on account of the pain in the
chest. In a most striking manner this latter cough can also often be
observed in aspirating the thoracic cavity. But dry cough, as has been
mentioned above, is occasionally also a reflexion from abdominal
organs, and, finally, it 15 sometimes simply a bad habit.

There is a cough with tough expectoration, difficult to be dislodged,
generally brought up after a long series of labored efforts: at the end
there usually is hawking; the patient often pauses to rest, and then
continues to cough until a final hawking and expectoration, as in
emphysema with tough bronchitis and in croupous pneumonia.

Moist cough with fluid (more purulent) expectoration is easier,
“looser.” Here it is often remarkable what a quantity of sputum is
thrown off, as from a cavity—sometimes from two efforts at coughing.
Moreover, with patients who are weak and very miserable often a
series of efforts are necessary, which efforts then generally end with
hawking (phthisis iu extremis).

In wheeping-cough the cough occurs in pronounced paroxysms.
Here the inspiration is noisy, because it must be taken as quickly as
possible, and also because the glottis is narrowed by swollen mucous
membrane. In consequence of the prolonged effort at coughing, of
the constantly increasing intrathoracic pressure, and the diminished
breathing, which causes a disturbance of the interchange of gases and
blood-stasis, there i1s cyanosis; here, as otherwise in long-continued
labored efforts at coughing, especially in phthisis, very frequently
they finally end in vomiting. Severe attacks of coughing, moreover,
result from swallowing the wrong way, as in paralysis of the throat
from various causes. Unconscious patients often swallow the wrong
way without any cough.

The tone of the cough, like the voice, may be unnaturally deep and
rough in ulceration of the larynx; in stenosis of the larynx it is either
a short stenosis sound or rough and bellowing (the latter with children
with diphtheria or false croup); in continued aphonia the cough is
sometimes toneless, sometimes remarkably rough and sharp.

Hazwking only brings up masses lodged in the pharynx, larynx, or
the upper part of the trachea; but it must not be understood that
what is thus brought up is formed at these locations: it may be
brought to the lower part of the larynx by previous cough or by the
motion of the ciliated epithelium of the trachea.

Expectoration, Sputum.

By the term expectoration is understood all those substances col-
lectively that are brought up from the air-passages by coughing and
hawking. According to the existing disease, they are formed from the
secretions of the laryngeal, tracheal, and bronchial mucous membrane,
from the contents of the alveoli of the lungs, and, lastly, from the con-
tents of pathological cavities of the lungs or from the lung-tissue. 1In
rare cases purulent exudations from the pleural cavities, from rupture
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logical—secretion of mucus in the trachea. Very often its source is
higher up in the pharynx.

Muco-purulent Sputum.—This consists of a mixture of mucus and
pus in varying proportions. The latter is recognized by its yellowish
or yellowish-green color and its want of transparency. It may be dis-
tributed through the mucus in small particles or strings, or it may
form larger flocks or balls held together by mucus ; the lzlttt:r placed
in water, are bullet-shaped ; spn:ad out upon the bottom of an empty
glass, they sometimes flatten out in circular form (coin-shaped sputa in
case of cavities, but sometimes also in ordinary purulent bronchitis, as
in measles); ﬁnally, in the scanty spongy mucus with slight consist-
ence, the pus of the separate sputa may run together (* confluent
sputa”). If the sputum contains many air-bubbles, these cause the
separate lumps and balls to float in the watery part of the sputum
(serous fluid or very watery mucus or saliva). Mucus in three layers
consists of an upper layer of masses and balls, which the air-bubbles
cause to swim, and from which hang down into the second layer,
slimy, purulent strings consisting of watery mucus and serum ; on the
bottom is a layer entirely confluent, like a deposit of decomposed pus
(fetid bronchitis, gangrene of the lung).

Purulent sputum consists of almost pure pus, whose source is
either an abscess of the lung which has given way or an empyema.
Sometimes almost pure pus may be coughed up when there is a sud-
den very considerable discharge from a cavity. As it traverses the
air-passages, there is always some mucus mixed with it.

Serous sputum is a special peculiarity of the sputum of edema of
the fungs. It is very fluid, although, on account of the admixture of
mucus, not so much so as blood-serum, being mixed with mucus. It
consists of blood-serum, and hence contains albumin ; for this reason it
retains air-vesicles for a long time, as do all fluids containing much
albumin; it is markedly frothy. It is either a quite light gray and
transparent, or, as is frequently the case, like beef-juice, owing to a
slight admixture with blood; when containing much blood it is the
color of prune-juice (edema of the lungs with pneumonia).

Bloody Sputum.—All of the varieties of sputum previously men-
tioned may be mixed with blood. Slight mixture of blood is seen in
the expectoration of tough mucus as bloody streaks. These are gen-
erally mixed from the upper air-passages, often from the throat or nose,
vet sometimes they arise from the lungs or the smallest bronchial
tubes, as in pneumonia. A small quantity of blood, with partial escape
of coloring matter of the blood, intimately mixed with tough, glassy
mucus, colors the sputum uniformly bright red with a greenish tinge,
or, by transformation of the coloring matter of the blood, makes it
yellowish-red, rusty, even greenish (all of these with pucunonia). In
muco-purulent sputum blood appears either in streaks or as little spots,
as in phthisis, or intimately mixed: the pus is then reddish-yellow,
brownish-yellow, or more markedly reddened, as it more partic-
ularly eccurs in bronchiectasis and phthisical cavities, but also some-
times in atypical lobar and broncho-pneumonias. Brownish bloody
sputum in phthisical subjects may always be referred to a compli-
cating broncho-pneumonia. 'When there is only a small admixture

10
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of blood serous sputum, as was mentioned above, is the color of
beef-juice.

If there is considerabdle hemorvhage with the expectoration, it is
markedly colored with blood ; sometimes there may apparently be no
sputum, but fluid blood may be expectorated in a liquid state, coag-
ulating afterward, This is described as Jhemoptysts. When a pul-
monary hemorrhage is quickly coughed up, the blood is bright red
and frothy from being mixed with the sputum, but sometimes it gushes
out in such quantity that there is no cough. It is distinguished from
blood that comes from the stomach, in that the latter, from longer
stagnation and from the effect of the secretion of the stomach, generally
is darker, quite brown, like coffee-grounds; besides which it is often
mixed with food and las an acid reaction. Yet the blood from the
lungs; though only when there is considerable quantity, may be also
dark, even black-red, if it has stagnated in the lungs or air-passages:
thus, a patient who has had an hemoptysis may continue for a whole
day to throw off markedly bloody sputum, which becomes more and
more dark in color.

Hemorrhage of the lungs occurs very much more frequently with
tuberculosis than from other causes. In this disease there occur all
varieties of hemorrhage, from the scarcely visible particles of blood or
a slight coloring of the purulent discharge from a cavity to the profuse,
almost immediately fatal hemorrhage. Moreover, in infarction of the
lungs there may be bloody sputum, or even pure blood may be dis-
charged. Cronpous pucunionia and edema of the lungs are generally
accompanied with slight quantities of blood intimately mixed with the
sputum,

Sometimes it is perfectly easy to diagnose hemorrhage of the lungs,
and again it is extremely difficult. Particles and streaks of blood
occurring in the midst of purulent material are very suspicious. If
they occur with gray mucus, it is generally quite unimportant, because
in the latter case they usually come from the pharynx or its neighbor-
hood ; but when there is considerable hemorrhage there may be doubt
as to whether the blood comes from the stomach or lungs if the blood
is expectorated very rapidly, and so is yet bright red, and if, during the
act of vomiting, some blood is aspirated and causes cough. On the
other hand, blood from the lungs may seem to come from the stomach
if, from stagnation, it is unusually dark or if a part of it is swallowed
and then vomited. When the patient is unconscious or asleep, blood
from the nose or throat may be drawn into the air-passages, and then,
after considerable has accumulated, be coughed up, but more frequently
it flows into the stomach. In the latter case, by inspection of the
throat we may sometimes see a streak of blood marking the track upon
the posterior wall of the pharynx. In all such cases a decision is to be
reached by the most careful examination of the lungs, stomach, and
nose.

A peculiar sputum, like raspberry jelly, is observed in cases of
tumor of the lungs.

Sometimes in JAysferta there is an expectoration from the pharynx
or esophagus of a peculiar raspberry red, which may mislead one
(years ago described by E. Wagner).
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Green Expectoration.—When sputum is left to stand, say in a jar, for
some time, it becomes green. We now know, from the investigations of
Frick, that this is due to a green-producing bacillus. This change of
color is without any diagnostic significance. Regarding sputa which
are green when expectorated compare the next following pages.

The odor of sputiom is ordinarily stale; when it i5 scanty, it is often
offensive from mixture with the secretions of the mouth, especially
among the lower classes or when the patient is very sick. Purulent
sputum from a cavity, if it has been long retained, may be putrid or
have a peculiar putrid-rancid odor (only with phthisical patients i
extremis). In cases of fetid bronchitis, bronchicctasis, and gangrene of
the lungs a more marked and very characteristic, sharper and more
penetrating, quite offensive odor from the muco-purulent sputum
decomposing in the air-passages is commonly present; but in the last-
mentioned disease it may be entirely wanting (" edorless gangrene™).
Offensive odor of sputum may sometimes be caused by decomposition
of particles of food in the mouth or by offensive plugs in the lacuna of
the tonsils, and thus one may be entirely deceived.

A penetrating, aromatic, fruit-like odor of sputum, resembling the
odor of stewed prunes, has lately been described by Eichhorst. It
precedes the rupture of an echinococcus into the air-passages and the
appearance of the membranes in the expectoration.

2. Foreign Substances in the Sputum which are Visible to
the Unaided Eye.—Nowadays the microscopical examination of the
expectoration with its brilliant, but partial, results, is carried to such
an extent, and so calls the chief attention to this secretion, that it
seems necessary to draw attention to the importance of examining it
with the unaided eye. Carefully conducted, it not infrequently brings
the physician, in difficult cases, directly to a correct diagnosis, besides
facilitating the use of the microscope in showing how to find the right
spots from which to take the particles for closer examination.

The inhalation of coal-seot (most frequently by those especially
exposed to it, but also by all dwellers in cities) colors the sputum, in
streaks or diffusely, blackish-gray. When #ron-dust is inhaled, it colors
the sputum quite black or ochre-yellow and red! When the sputum
is scanty it is more deeply colored than when it is abundant, since in
the former case the coloring-matter is more concentrated.

We have already referred to the addition of blood. The presence
of feematoidin is sometimes evident to the unaided eye by a yellowish
or brownish-red color in separate spots; it occurs in the lungs when
there is disease of the keart, in cases of abscess of the fungs, and in
empyema®

In icterus the dile-pigment is sometimes present in the expectoration;
I have often observed that in pucumonia with icterus, more particularly,
it colors the sputum a distinct yellow-green or green?

In abscess of the lung we observe lung-tissue in the shape of larger
or smaller pieces. These “lung sequestra”™ may sometimes be very

1 See on this point, also, under Microscopical Examination.

! Confirmation by the Microscope, see below.

3 Compare also what has been said above about green coloration of sputum that has
been standing some time.
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large—2.5 ‘cm. long (Salkowski of Leyden). Pieces of cartilage from
the trachea or the bronchial tubes in deep w/ceration and the accom-
panying perichondritis of these organs will sometimes be coughed up.
Fibrinous tubes, formed in the bronchial tubes as a result of fibrinous
inflammation there, may form a more or less considerable part of the

expectoration. We may have a firm cast of an entire dichotomous

Fi1G. 35.—Large bronchial coagulum {chronic fibrinous bronchitis) (afier Riegel).

ramification of a large bronchial trunk, even to the finest branches
(even to the alveolar tubes and the alveoli?); more frequently they
come from the smaller bronchi, and are only divided two to five times.
Very often these casts are thrown off while they are fresh, as is evident
by their white color; they are also often yellowish-brown, or else
reddish, from the addition of blood. They are often found as irregular
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lumps covered with mucus or small flakes, so that the inexperienced
do not recognize their true character. In order to make them out it is
necessary to isolate them by shaking them up with water in a test-tube,

Generally they exist only as casts of the smaller bronchial tubes in
croupous prewmonta, and are most abundant shortly before and during
resolution, as dense large casts in clronic croupons bronchitis, and in
acute croupous bronckifis in consequence of laryngeal and tracheal
croup.

Complete casts of the trachea, and even of the larynx, are some-
times thrown off in croup. Casts wholly from the smallest bronchial
tubes, or, in reality, from the alveolar channels, occur in bronchial
asthma, and more rarely in croupous pneumonia, as the so-called
spirals. 1If they are small, they form in the expectoration (compare
page 154) diminutive gray transparent or whitish opaque flocks or
lumps which frequently, on close examination, look like fine hairs
rolled together. The finest forms of these spirals, the so-called nude
central threads, are most frequently found in light gray, egg-shaped or
globular corpuscles scarcely the size of a millet-seed.

Regarding echinococcus bladders and the exotic Distoma pulmo-
nume (Balz) found in the sputum, see under Microscopical Examination,
page 157.

Of the erystals occurring in the sputum (which, of course, can only
be perfectly made out by examination with the microscope), sometimes
by careful examination with the naked eye two forms may possibly be
recognized. In the fetid sputum
in three layers (fetid bronchitis
and gangrene of the lungs) there
exist peculiar grayish-yellow, very
offensive lumps, which may be
barely visible or may be as large
or larger than lentils ; these lumps
enclose fat-crystals.! These same
bodies occur as offensive plugs
from the lacuna of the tonsils,
although never in so large a quan-
tity as in the other conditions.
Hence when they are found in the
sputum we must always carefully
E?{ﬂf{'llt'lﬂ the ,tUnHI]S' - FiG. 36.—Bronchial coagulum, natural size,

I‘UI"LhL“I', in chronic EVOUPONS with croupous pneumaonia.
iﬁi'ffif(ﬂ.'-fili and in &roncipal astima In this discase the small forms are very lrequent,

. . the large ones very rare, but frequent with chromg
there are found imbedded in the ginnous bronchins,
sputum, sometimes adhering to
the concretions, peculiar small bodies, yellowish kernels, like grains of
sand, which easily strike the practised eye; these, generally numerous,
are the so-called Charcot-Leyden’s crystals.®

It remains to mention some fungi found in the sputum whose pres-
ence may be indicated by the macroscopical examination, but this
examination would be without diagnostic value unless confirmed by
the microscope. Different kinds of mould, especially Aspergillus

1 Sge further, P 156, = See . :Iﬁ!fl r
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Sumigatus, are very rarely found, except as a pathological result, and
generally in phthisical and bronchiectatic cavities, which are noticed as
gray or greenish little collections; mmguct' as white tufts almost
always arising from the mouth and throat (hence, these are to be care-
fully examined); only in quite isolated cases they come from the upper
air-passages.

The finding of actinomyces in the expectoration is of greater import-
ance, but of yet greater rarity. It can be recognized by the naked
eye by the little kernels of uniform size, shaped like millet-seeds,
greenish-yellow or yellowish-white, sometimes somewhat glassy (I
have seen them in one case, since then they have been seen several
times by others); of course they are only to be accurately recognized
by the microscope.

There is another fungus, occurring in granules much like those of the
actinomyces, which can scarcely be mistaken for anything else, the so-
called feptothriv biccalis. The granules are smaller, more irregular, and
more whitish than those of the actinomyces—sometimes like little scales,
sometimes not distinguishable from minute bread-crumbs. Under the
microscope they consist only of fungus threads, which are arranged
after the manner of the leptothrix, and give the same reaction.* Such
sputa sometimes (not often) on standing gradually become yellowish
or develop a yellow coating—luxuriated leptothrix, as has been hitherto
assumed. The granules are particularly found in chronic bronchitis
and bronchiectasis. The finding of large masses of fubercle bacilli is
sometimes made easier by the presence of yellowish, generally flat
lumps—*"* lentils "—in the sputum from cavities, which, besides, usually
contains many elastic fibers® and, also, although much more rare, if
there are small white (barely visible) scales, very much like those of
which the artificial pure culture of the dacillus tuberculosis consists. Both
elements, especially the latter, usually contain or consist of masses of
bacilli. Itis very easy to be deceived by the admixture of food-particles
in the sputum. Chiefly is this the case from minute bread-crumbs and
small white lumps of coagulated milk (which not infrequently contain
fat-crystals).

3. Microscopical Examination of the Sputum.—Small par-
ticles are placed under a glass cover, which is to be only moderately
pressed. Itis to be examined with a No. 7 or 8 Hartnack, or DD or
F Zeiss.

In all mucous and muco-purulent sputum there are #hreads of mucus
and smucous corpuscles; the former are more sharply defined the
tougher the mucus is. In pneumonia and asthma they are often spiral,
and in these diseases they pass by imperceptible gradations over into
the finest and most delicate fibrinous formations*

Wihkite blood-corpuseles are found in all expectoration, but in much
greater numbers in the purulent parts. They are generally of various
sizes, granular, not infrequently filled with drops of fat and myelin or
contain particles of soot ; or also, in rare cases, contain minute lumps of
hematoidin.® Regarding the occurrence of greater numbers of eosino-
phile cells in the sputum of asthma, see page 157.

! See this. ? See below, p. 158, 3 See below, p. 152.

§ See Spirals, p. 154. 5 See p. 155/,
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Red blood-corpuscles are found in the different kinds of bloody
sputum, generally with the form well preserved, but often paler, even
as rings; when the sputum has been retained for a long time they are
granular.

Epithelinm —Flat epithelial cells from the mouth are a common
ingredient of the sputum. They are easily recognized by their size
and thinness, the latter manifests itself by numerous cracks and folds.
Flat epithelium, which probably comes from the esophagus, occurs in
large clusters in the so-called bloody sputum of hysteria.

Changed cylindrical cpithelivm of the air-passages in the form of
mucous and goblet cells are ob-
served in all cases of catarrh of
the trachea or of the bronchi,
and sometimes in large numbers.
On the other hand, it 1s rare to
find these epithelial cells in their
original condition, with homo-
gencous protoplasm, with blad-
der-like nucleus, covered with
cilia: and still more rare to
obtain the motion of the cilia or
to find it responsive to heat. The : TRy
possible origin of these cells in g, 16, 37—Epithelum from the sputur | o
the nose is not to be overlooked. aiveolar epithelium, contaming little drops of fat
Thev have diasnostic value. ﬁnﬂ.rfig.'-:iin i u_’,:};r-::i_ht::mi-w.:urpua::lu; €, Micus-

'I:trhe so-called alveolar epithe- Sl S
fiwm (see Fig. 37) was formerly considered an important constituent of
the sputum. But it is neither possible to affirm its source nor to give
its diagnostic value. There are elliptic or round, not infrequently
somewhat flattened, cells with an often indistinguishable nucleus (made
visible by the addition of acetic acid), larger than the ordinary white
blood-corpuscle. The protoplasm is fine or coarsely granular, some-
times filled with drops of fat or myelin (Virchow); also we may see
complete fatty degeneration with formation of large fat- and myelin-
drops. These cells contain particles of coal- or iron-dust (the latter
made dark green by sulphide of ammonium, blue by yellow prussiate
of potash and muriatic acid). This alveolar epithelium occurs in bron-
chitis and all kinds of acute and chronic pueumeonia, hence does not
have any diagnostic value. Its epithelial character is not at all constant,
I think it quite probable that it is mostly or altogether made up of
white blood-corpuscles, enlarged by metamorphosis of their proto-
plasm, and partly by absorption of small particles. In part, also, this
may come from the deeper layer of the bronchial epithelium (Panizza,
Fischl, Senator),

The so-called feart-discase cells are cells which show great con-
formity with those last mentioned in shape, size, form, and visibility
of their nucleus, but they are partly filled with very fine, partly with
larger, yellow or brownish little nucleoli. This nucleolus consists of
hemosiderin, an iron-containing derivative of hemoglobin (F. A. Hofi-
mann). These cells are no doubt principally leukocytes, a small num-
ber of them also being alveolar epithelia. If they are present in con-
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when there is suppurating gangrene; further, almost always in the
so-called “lintels” of tubercular sputum. When elastic threads occur
singly, which may be in all the conditions named, it is very difficult
to say which is their special cause. Then, also, it 1s not casy to dis-
tinguish them from fat-crystals' and farther from elastic fibers in food.
Besides, since the discovery of the bacillus tuberculosis their impor-
tance for the early diagnosis of phthisis has disappeared ; but for deter-
mining whether we have a more or less destructive form of phthisis
they are as valuable as ever.

Method of Examination.—A suspicious lléll'til.:]l:' of sputum i5 [}Lu_‘u_'rl
on the slide, then there is added either pure water or a drop or two of
a 10 per cent. solution of potassium hydrate, and the cover-glass is put
on. In the solution of 111!5;15&-»'['.11]‘1 'I]}'q'l!';Lil..‘ all ]J.‘I.l'Lii.']l.!*-u of tissue swell
to a uniform jelly, except the elastic fibers, which stand out distinctly.

To obtain elastic fibers when 1h-:}' are not present in guantity, a
portion of sputum is boiled with an equal quantity of an 8 to 10 per

FiG. 40 —Curschmanii’s spirals, natural size (after Curschmann).
4

cent. solution of potassium hydrate ; then the jelly-like mass is to be
diluted with water and allowed to stand for twenty-four hours. The
elastic fibers, as distinct organic substances, settle to the bottom, but
are often much swollen and not readily distinguished from fibers of the
food. The elastic fibers may also be separated in a few minutes by the
centrifuge.

In individual cases of gangrene of the lungs, but by no means in all,
elastic fibers may be wanting ; possibly they may be destroyved by the
action of a ferment (Traube) [.-:L:c page 164]. Moreover, simple - gan-
orene of the lungs is rare; we generally have a suppurating gangrene,
and this can hardly fail to furnish the shreds of lung-tissue previously
described.

I See under, p. 15{5.
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lous granulations, sometimes of considerable size. Also asthma-crystals
may be found here, and occasionally cells containing hemosiderin.

Often the spirals, particularly the larger ones, are without the cen-
tral thread. On the other hand, if strongly magnified, the central
threads are found in the midst of small balls of sputum without mantle
spirals—isolated or nude central threads. The finest glassy little flocks
of asthma-sputum, described above,' very often contain a good many
spirals, and some of them are quite long, although very fine (Figs. 44
and 45). By the Weigert fibrin stain, which also stains the mucin,
Schmidt has demonstrated them in hardened sputum. With some
practice they are easily found without staining.

According to the color-reactions, there can be scarcely any doubt
that the central threads consist of mucin. They are certainly not the
artificial expression of a cavity, as was formerly frequently supposed.
It may further be supposed that the central threads do not signify
anything more than that the innermost part of the spiral has been
consolidated and afterward stretched.

These formations are found in bronchial asthma to such a prevailing
degree that they are of important significance for the diagnosis of this
disease. They are usually most abundant in the expectoration which
is thrown off toward the end of the attack. Possibly also they partici-
pate in producing the attack. They are also found in small numbers
in quite different states, especially in chronic, obstinate bronchitis and
emphysematous bronchitis, in bronchitis accompanying heart-disease,
in croupous pneumonia, and here, usually simultaneously with coag-
ulations, also in very chronic pulmenary tuberculosis, and finally in
hemorrhagic infarction.

The conditions in which they appear all have this in common: a
coherent mucous sputum and a certain degree of dyspnea. It is re-
markable that where there are the most ropy sputum and the severest
dyspnea, as in bronchial asthma, the spirals are most numerous and
most perfect.

Gerlach by twisting particles of ropy mucus has produced not only
spirals, but also central thread-like formations; but it has not yet been
proved that these artificial central threads have the same strong affinity
for certain anilin colors as the natural ones have. The suggestion
naturally arises that in the bronchi also these forms originate by the
twisting of the particles of sputum. This seems to be self-evident at
once if we consider the appearance of the spirals. But how and where
this twisting takes place no one has yet shown. Schmidt found spirals
with central threads in the upper lobes of a diseased asthmatic patient
in the majority of the bronchi that had a diameter of one to three milli-
meters. This, thus far, is the only fact which directly bears upon the
question ; everything else bearing upon the place and manner of forma-
tion of the spirals is merely conjecture.

Starcl-corpuscles.—These are often found in lemorrhage of the lungs
(Friedreich), and in gangrene (von Jaksch), but are as yet without
significance.

Crystals.— Crystals of hematoidin are brownish-yellow if pure, of a
shining color, rhombic plates or fine needles, and these single, or two

1 See p. 149.
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with a simple microscope, often only to be seen with a No. 8 Hartnack,
They seem to be identical with the crystals found in the blood and
marrow in feakemia, also sometimes occurring in the feces! They
probably consist of a mucous substance (Salkowski).

As a sign of bronchial astlima they are of great diagnostic import-
ance;* they then occur most abundantly during and after the attacks
(Leyden). They are less frequently found in acute bronchitis, clronic
croupous bronclutis, and fubcreulosts.

F1G. 49.—Charcot-Leyden’s asthma-crystals (after Riegel).

In the expectoration of asthma the points where these asthma-
crystals are found can often be easily recognized with the naked eye
as dry crumbs.? They are often mixed with peculiar, fine, granulated
round-cells which look as if filled with dust; at the same time with
these are found spindle-formed figures with a slight glistening—a
transition stage to Charcot's crystals (?). F. Miiller and Goliasch
lately found that the granulated cells are eosinophilous The spindle-
shaped formations also contain eosinophilous granules. These crystals
and eoscophilous forms are found especially numerous upon and in the
L1} spjrals.ll

In isolated cases there are found in the sputum tyrosin (fetid bron-
clitis, empyema, according to Leyden), oxalate of fime (diabetes, Fiir-
bringer; ast/hma, Ungar), and triple plosphate”

Amimal Parasites—We may have whole echinococcus bladders or
their fragments (recognized upon cross-section by the remarkably
uniform streaking (see Fig. 51), and also the hooks of the scolices
(Fig. 50) in the sputum in “case one of these parasites enters the
bronchial tubes by rupture from the lungs or liver. (They are slightly
magnified.)

! See under Stools. ! See Spirals, p. 154. 3 See p. 140.

¢ Compare the Blood in Leukemia.
* See chapter on Urine, for illustrations of these substances.
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of the numerous methods of staining are mentioned here, the second of
which—Ziehl-Neelsen—is the one most in use at the present time,

I. (Weigert, Ehrlich)—With perfectly clean needles we place some
sputum upon a plate with a black surface, and there spread it out with
the needles. From this is selected a suitable ]:|u:=rti+t:-r|,1 which is placed
upon a glass cover, and then it is to be broken up with the needles.
Upon this is now placed another glass cover, and the two are pressed
firmly together. What is squeezed out upon the edges is to be
washed away, and then the two glasses are to be carefully separated,
so that there may remain upon each the thinnest possible layer, equally
distributed. These are then laid aside to dry. Then 12 drops of anilin
oil are thoroughly mixed with a small test-tube full of distilled water,
it being shaken till it is intimately mixed. The mixture is allowed to
stand for a short time, and then some of it is to be filtered through a
moistened filter into a watch-glass. From a previously prepared con-
centrated alcoholic solution of fuchsin there is then to be added suffi-
cient to make the mixture opaque or to cause a slight metallic shimmer
to appear upon the surface; about 6 drops are necessary. Good
fuchsin S. is necessary.

The glass covers are allowed to dry in the air, and then each is
passed three times through the flame of a spirit-lamp and laid in the
coloring solution with the sputum side down. The watch-glass,
covered over, is allowed to stand for twenty-four hours, or it is slowly
warmed over the spirit-lamp until a slight deposit of moisture appears
not only upon the edges, but also upon the middle, and then it is set
aside for about ten minutes.

The manipulation is continued by washing the glass cover in water,
and then for a few seconds dipping it in a mixture of 1 part of nitric
acid and 2 of water (without letting go of it with the pincers) until it,
being again washed in water, continues to show a slight red shimmer.
Then the preparation may be immediately examined in water: the
tubercle bacilli are colored an intense red, while all the rest is colored
a pale reddish tone. It is advisable to stain the glass cover a second
time with a watery solution of methylen-blue. This is done by placing
it in this solution for a minute or two after taking it out of the acid
mixture and thoroughly washing it with water. Then it is again
washed, when it may be examined.

Instead of fuchsin and methylen-blue, we may, in exactly the same
way, employ gentian-violet and Bismarck-brown. The preparations
are preserved by first drying them in the air, then passing them three
times through the flame before laying them upon slides upon which
has been placed a drop of xylol-Canada balsam.

The decolorizing with the nitric-acid solution must not be too pro-
longed, else the bacilli lose their coloring. With preparations that are
to be preserved the nitric acid must be very carefully removed by
repeated washings with water, because the acid destroys the color.

The alcoholic gentian-violet, as well as the fuchsin solution, retains
its color very well. Sometimes the Bismarck-brown, and also the
methylen-blue, must be filtered before using. Besides these, one needs
for his work a black plate, two quite long microscopical needles which

1 See above.
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must be heated red hot each time before using, a pincette with broad
beak, some watch-glasses, glass slides and covers, and a spirit-lamp.

II. (Ziehl-Neelsen).—In this method, instead of the anilin-water
fuchsin, there is employed a mixture of go parts of a 5 per cent. solu-
tion of carbolic acid and 10 parts of concentrated alcoholic solution of
fuchsin. Staining is also done by warming, and in everything else the
same as in L

I11. (Gabett)—A briefer but less certain, and hence less useful,
method has been recommended by Gabett: A dry preparation which
has been passed through a flame is placed for two minutes in a solu-
tion of 1 part of fuchsin 5. in 100 parts of a 5 per cent. solution of
carbolic acid and 10 parts of absolute alcohol, and then, immediately
after, for one minute in a solution of 2 parts of methylen-blue to 100
parts of 25 per cent. sulphuric acid. It is rinsed with water, and then,
for preservation, is dried and mounted in Canada balsam. The prepa-
rations, if successful, are very beautiful and permanent; but the dis-
coloration is difficult to control, because it is carried on in the colored
solution : sometimes it is too strong, sometimes too weak. It is best
not to attach any importance to a negative result.

Note—For handling the cover-glass it is best to use a Cornet’s pincers. With some
practice the staining solution may simply be dropped on the cover-glass, and then this is
heated directly over the flame till it steams, but is not allowed to boil. The staining golution
is added drop by drop on the glass, so as to keep it moist. If by chance there are thick por-
tions in the preparation which are difficult to decolorize, it may be dipped alternately into a
30 per cent. solution of acid and into aleohol in order to decolorize the preparation.

For demonstrating the bactlli when they are scant in numbers we
can very strongly recommend Biedert's method: A tablespoonful of
sputum and two of water are mixed with four to eight drops of solution
of soda (according to the condition of the sputum), and then boiled in
a saucer, constantly stirring and gradually adding from four to six
tablespoonfuls of water. The boiling is continued till a homogeneous
fluid is formed. This is then centrifugated energetically or allowed to
stand for two days (not longer) in a conical glass. Bacilli (and also
elastic fibers) form a sediment. Then it is decanted, and a sample is
removed with a perfectly clean instrument which is treated like a
sample of sputum. In order to have it adhere it is sometimes necessary
to add to each cover-glass a particle of untreated sputum of the same
patient. Staining is done after the Ziehl-Neelsen method.

Recently Dahmen has proposed to evaporate the sputum in a water-
bath at 100° C. [212° F.], then triturate the sediment in an agate
mortar and treat it on a cover-glass. The procedure is impractical, and
is less certain than the preceding method.

When one is not accustomed to examine for tubercle bacillus for
the purpose of controlling the degree of staining, he should at the same
time stain some sputum that is known to contain the bacillus [or he
should keep test-slides on hand].

By these methods the fubercle bactlli are distinctly recognized by
their red (or blue) staining. Since the spores that may be present are
not stained, they may be seen in the interior of bacilli as clear points,
and they may be so abundant as to cause the bacilli, when only slightly
magnified, to look like the chain coccus (Fig. 52).

11
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The direct culture of tubercle bacillus, as has been accomplished by
Kitasato, has no diagnostic significance.

The number of bacilli found in a preparation depends, at least by the
ordinary methods, very much upon chance, since only one or more
particles of sputum at discretion are examined. Biedert's procedure
rather permits one to draw some conclusion as regards the actual
abundance of the bacilli in the lungs, but at best only an approximate
estimate can be made in this manner as to the severity of the disease.

The presence of this bacillus in the sputum indicates fufercudosis of
the fungs (unless there may be tuberculosis of the larynx), and its diag-
nostic value is so much the greater in that bacilli may often be discov-
ered when the physical signs are indistinct or are altogether wanting.

Absence of the bacilli at a single examination is without value, espe-
cially when the sputum is scanty and not purely purulent. If they are
absent in repeated examinations, this fact is to be considered with
greater caution.  On the other hand, in sputum that is not too scantily
purulent the constant failure to find bacilli points with greater prob-
ability against tuberculosis. It is to be understood that the staining
material is as it should be,' that the staining has been properly done,
and that the most careful examination of the preparation has been
made. In doubtful cases we recommend Biedert's sediment-process,
described above, which gives tolerably certain success in finding bacilli
when they are not numerous.

Koch's tuberculin, of which we will speak again farther on, has,
among others, certain effects upon the sputum of tuberculosis of the
lungs, which effects are sometimes of diagnostic significance. In the
first place, the sputum becomes more abundant, usually more rich in
bacilli; a sputum containing bacilli appears where before there was no
sputum at all or no sputum containing bacilli. Besides, the bacilli
very frequently show in a very decided manner the resemblance to
chain cocci, mentioned above, and at the same time they frequently
seem sharply bent, fallen to pieces, with the fragments lying together
in irregular heaps. We here pass over these, and also the phenomena
of Koch’s reaction, since we refer to it again on page 164/.

Puewmonia  Cocci—(a) A. Frankel's Pncumococcus—These cocei
appear in the sputum mostly in distinct capsules, and preponderantly,
but not exclusively, as diplococci. They are oval or lance-shaped by
becoming slightly narrower on the ends, which are turned in opposite
directions.  For the other characteristics compare Fig. 53. They may
be stained by all anilin dyes, and are not decolorized by Gram’s
method. (#) Friedlander's” pnewmococcus. 1t is very similar to the
former, but it is decolorized by Gram's method. (¢) Pro Fod's coccus,
which is a diplococcus enclosed in a capsule. So far as we know, it
has only been found in the tissue-juice of pneumonic lungs, and has
not been demonstrated in the sputum. It has great similarity to
Frankel's coccus, both by its lancet form and because it can be
stained by Gram's method.

Frinkel's coccus is found in the lungs and also in the sputum in a
majority of cases of pneumonia. It is scarcely to be doubted that it is
an exciting cause of pneumonia, not only of the genuine croupous, but

1 See above.
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also of certain secondary, forms. It has likewise been found in the pus
of empyema and of cases of meningitis which complicated a croupous
pneumonia. But it is sometimes also ek
found without any connection with - A £
pneumonia in  pleuritis, metastatic ' =8
meningitis, otitis, arthritis, in phleg- &

mons, in peritonitis with perforation, By
etc. This coccus seems, therefore, o

to produce not only croupous pneu- o
monia and its metastatic diseases, o
but also other forms of pneumonia i

and independent inflammations in a . - S

number of most different organs. It i

15 a widesprcad, but frequcntly not : dF}!n-SSi—IFﬂih.ki'l's: p:m:urnln:lnl‘n COCCUS,
very malign, exciter of inflammation.! prof Girter. Ol immercion ’Eﬁ;’leﬁnt;{'

But Frankel's coccus is likewise twelith; eye-picce No. 4,
found in the saliva of many healthy
persons (about one-fifth of the healthy), and, according to later exam-
inations, it is not distinguishable from the coccus of sputum septicemia.

It is almost always found in the sputum, and most abundantly
during croupous pneumonia, but, as can be understood from what has
been said, it likewise appears in catarrhal pneumonia, and also in all
other possible sputa, and may be bred from them. From these facts
its diagnostic significance is very greatly impaired. It can be con-
founded with other similar cocci.

Friedlander’s coccus is most probably likewise an exciter of croupous
pneumonia, but a very rare one. This coccus is, however, not only
occasionally found in the sputum
of a pneumonic patient, but it or
some cocci microscopically sim-
ilar to it is also found in the most
different other sputa.

Of Pio Foa's coccus we as yet
know little.

It is to be pointed out here
that both croupous pneumonia
and forms similar to it may be
produced not only by invasion of
the cocci of pneumonia, but also
by streptococci and pyogenous
StaphFIWGCCi- FiG. 54.—Actinomyces (after v. Jaksch).

Method of Staining the Pucu-
mococel,—Frankel's coccus is stained after Gram's method in dry
cover-glass preparations, and best with anilin-gentian-violet solution,
From this it is immediately transferred to the decoloration fluid (iodin
1.0; potassium iodid 2.0; aq. destil. 300.0) for two to three minutes,
then to absolute alcohol to complete the decoloration. Frankel's
cocci are intensely stained, but occasionally Friedlinder's cocci are
decolorized. Staining Friedlinder's coccus: Dry-cover-glass prepara-

LIt has lately been found by Pernice and Alessi ( Kiforma med.. 1300) in croupous
pneumonia in all possible organs, some of which showed no inflammation at all.
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tions are put for a couple of minutes in a 1 per cent. solution of acetic
acid. This is then blown away with a pipette; it is dried in the air,
placed in anilin-gentian-violet solution for a few seconds, then rinsed
in water. Pio Foa recommends Gram’s method for his coccus.

Actinomyces—In actinomycosis of the lungs or of the pleura, in
isolated cases, this fungus is found in the sputum. I have observed it
in the characteristic small kernels (see page 150). It is recognized by the
sort of clubs, closely pressed together, which project from the surface
of a confused mass which looks much like detritus. We can best see
the club-like projections without staining. The fungus can be distinctly
stained by Gram'’s method.

Of late several persons have succeeded in making pure cultures of
actinomyces, but for diagnostic purposes pure cultures will only very
exceptionally come into consideration,

Mould (aspergillus, mum? and isolated yeast-cells, when seen in
the sputum, are without significance. The microbe of whooping-cough
of Letzerich and Berger still needs confirmation.

Moreover, the sputum always contains a great quantity of bacilli
and cocci of all kinds, which no doubt come partly from the mouth and
partly, probably, from the upper respiratory passages. The majority of
these micro-organisms have no known pathogenic significance. It is
of great interest, however, that there are micro-organisms in the sputum
which are perfectly identical with certain pathogenic ones, but which
in a given case do not produce the morbid phenomena proper to them,
and so do not seem to be virulent—as, for instance, Frankel's and
Friedlinder's coccus of pneumonia. In this connection is to be men-
tioned the fact that Loffler has found his diphtheria bacillus persisting
in the mucus of the mouth for some time after recovery from the disease.

4. Chemical Examination.—This has a minor place, considered
with reference to diagnosis.

There occur in the sputum albuminows corpuscles in the form of
mucin, nuclein, serum-albumin. The latter is very abundant in edema
of the lungs. Kosselt asserts that peptone is found very abundantly
in the sputum after the crisis of pueumonia. He also states that pep-
tone is found, although in much smaller amount, in every purulent
sputum. But this has lately been contradicted by Stadelmann.

Temporary fatty acids occur very abundantly in gangrenc of the
lungs (Hoppe-Seyler, Leyden, and Jaffé).

Finally, it is notable that in gaungrene of the lungs and bronchitis
there is found a ferment like the pancreas ferment (Filehne, Stolnikow).
According to investigations by Stadelmann, it is present also in phthisi-
cal sputum, although with considerably weaker effect. The same author
has shown that the question is here probably not concerning an enzym,
but about micro-organisms which produce a ferment-like effect.!

As a sort of appendix we here add a few words on the use of
Koch's lymph in diagnosis. Tuberculin, as is now well known. in
certain considerable doses produces in tuberculous patients cer"rain
general and local phenomena which are comprehended under the

V Zestschr. [ Blin. Medicin, Bd, 16,
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sixth intercostal space) with a smaller portion parietal, since the lungs
lie over it to a larger extent. In the side position, especially on the
left side, the heart always sinks very considerably to the lower side!

Fi6. 55.—Position of the contents of the therax, of the stomach, and of the liver, from in
front { Wed-Luschéa). The portions of the heart and liver which are drawn with unbroken
hatched lines represent the extent to which these organs are in contact with the chest-wall.
The portions that are not in contact with the chest-wall, but are covered by the lungs, are
represented by broken (clear) hatched lines,

e f. barder of the right ]unE: £ &, border of the lefi lung: afand e o (. . . ), the boundaries of the
complemengary pleural sinus; 7, boundary beiween the upper and middle lobes of the right lung; &, boun-
dary between the middle and lower lobe of the right lung ; £, boundary between the upper and lower lobe of
the left lung ; @r, stomnach {greatver curvaiure),

Situs viscerum inversus exhibits the heart in such a way that
“right” and * left " are exactly reversed, like the reflection in a mir-
ror. Hence we need not say anything more about it.

PRELIMINARY REMARKS NECESSARY TO UNDERSTAND THE PHYSI-
CAL PHENOMENA OF THE HEART.

What follows is a brief explanation of those facts regarding the
physiology and the general pathology of the heart which must be
always kept in mind by the educated physician in examining and
forming a judgment of the heart:

1. The Movement of the Blood in the Heart—The blood flows from
the body through the caze into the right auricle, whence, during the
ventricular diastole, it passes through the right auriculo-ventricular

ning, the tricuspid valve, into the right ventricle, being urged for-
ward toward the end of the diastole by the weak muscular contraction
of the right auricle, and at the same time, in a peculiar manner which
cannot be described here in detail, lifts the auriculo-ventricular valves

! See under Apex-beat.
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so that they are prepared for closing. The systole which immediately
follows drives the blood out of the ventricle, through the open pulmo-
nary semilunar valve into the pulmonary artery, the tricuspid valve being
at the same time closed. The blood, prevented from flowing back
into the ventricle during the diastole which immediately follows by the
closure of the pulmonary semilunar valve, passes through the lungs,
and from them flows into the left auricle; whence, by the diastole of
the ventricle, it flows through the left auriculo-ventricular opening, the
mutral valve, into the left ventricle, whither it is again assisted at the
end of the diastole by the contraction of the auricle. The left ventricle
discharges its contents during the systole (the mitral valve being
closed) into the commencement of the aorta, through the aortic mouth,
which it opens by an actual pressing open of the clack-valve of the
semilunar aortic valves; but as soon as the pressure from the ventricu-
lar side sinks again, because its diastole begins, then the semilunar
valves again close; the blood which has been forced from the ventricle
into the conus aorte has its only outlet into the body.

On page 170 are given more details as to the manner in which the
contraction of the ventricles takes place, and its relation to the closing
of the semilunar valves and the beat of the apex. Our knowledge of
these points has recently been greatly extended.

2. Valvnlar Insufficiency, and its Effects npon the Movement of the
Hlood —From the foregoing it is evident that the openings of the
heart are very important factors, on the one side being the entrance
and exit of the ventricles, and on the other being the location of the
valves of the heart which hinder any backward flow of the blood.
The motion of the blood can only in two ways be interfered with by
pathological processes at the openings of the heart—either by nar-
rowing at the opening (stenosis of valve) or by the valves losing their
power to close (fusufficiency of the particular valve). Stenosis of a valve
may be caused by products of endocarditis, which cause adhesion of the
flaps of the valve, with formation of a cicatricial narrowing ring at the
base of the valves. Insufficiency may likewise be caused by endocardi-
tis (general shortening of the flaps and of the tendinous processes of the
papillary muscles), and this is the most frequent cause of insufficiency ;
but the condition may also arise from a distention of the opening, so
that the flaps are too short to close it (relative valvular insufficiency in
weak heart with dilatation).

An opening that is narrowed hinders the passage of the blood
through it. Ifit is an auriculo-ventricular opening (mitral or tricuspid
stenosis), then, at the moment of diastole of the heart, the blood is
hindered in its entrance into the ventricles—there is imperfect filling of
the ventricles; if it is an arterial opening that is narrowed (aortic or
pulmonary stenosis), then the exit of the blood from the ventricles is
interfered with at the systole. If the valvular mechanism is in such a
condition that it cannot perfectly close, then at the moment when it
oucht to close it allows a part of the blood to flow backward. If the
difficulty is with the entrance to the ventricles (insufficiency of mitral or
tricuspid valve), then with the systole a part of the contents of the ven-
tricle flows back into the auricle; but if the deficiency is at the outlet

of the ventricle (snsufficicncy of the aortic or pulmonary valve), then at
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the end of the systole, during the diastole which follows, a part of the
blood that has just been thrown into the artery will be thrown back
into the ventricle.

In one respect all the defects that have been mentioned are alike:
they check the blood-current; they cause a stasis of blood in that
chamber of the heart which is, with reference to the direction of the
blood-current, just behind the defective opening. Thus, a defect of an
arterial opening causes stasis in the corresponding ventricle; a defect
in an auriculo-ventricular opening occasions stasis in the corresponding
auricle, and also beyond this in the corresponding veins,

3. Compensation ; Accommodation of Valvalar Deficiency.—The ab-
normal resistance which is exerted against the blood-current from the
valvular defect would immediately lead to more considerable disturb-
ances of the blood-current if it were not promptly equalized by the
increased work of that section of the heart lying (in the course of the
blood-current) above the point of resistance. But this does not con-
tinue, for with increased work the overloaded section of the heart
becomes hypertrophied—ecompensatory loypertroply.  This condition is
extremely simple in defects at the aortic opening: they are compen-
sated by hypertrophy of the left ventricle, which is associated with
dilatation (eccentric dilatation). The latter is especially marked in
insufficiency of the aortic valve, and this is explained by the fact that,
with aortic insuﬁ'i-:iem:}n during the diastole the left ventricle receives
blood from two sources, hence very much more than normal. With
mitral insufficiency the auricle must accommodate for the defect ; but,
notwithstanding the fact that it becomes dilated and hypertrophied, it
cannot perform the necessary work, cannot overcome the stagnation :
the accumulated blood passes through it to the veins, capillaries, and
arteries of the lungs, and so on till it reaches the right ventricle ; this
becomes dilated and hypertrophied, and thus causes the increase of the
propulsive power necessary for the accommodation.

Though defect of the valve of the pulmonary artery is rare, the
actual consequences are the same as of defect of the aortic valve;
but defect of the tricuspid, which, with the exception of relative
insufficiency, is likewise rare, only produces accommodation of
hypertrophy of the right auricle, but to a degree hardly to be men-
tioned, for the increased pressure in the general venous system has
no effect upon the pressure in the arteries of the body, and hence
cannot produce any notable compensatory hypertrophy of the left
ventricle.

Thus, insufficiency and stenosis of the aorta cause hypertrophy of
the left, and insufficiency and stenosis of the mitral valve hypertrophy
of the right, ventricle. But with mitral insufficiency something more
follows: during the diastole of the left ventricle there flows into it
from the dilated auricle the blood which has accumulated there under
very much increased pressure and in increased quantity ; it becomes
dilated, and, since it also has to dispose of the increased quantity of
blood, which it does by driving part of it forward into the aorta and
part backward through the mitral orifice into the auricle, it also
becomes hypertrophied. Hence, mitral insufficiency leads to hyper-
trophy and dilatation of both ventricles.
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These different hypertrophies are aids in the diagnosis of the
individual valvular lesions.

4. Hypertrophy of the Heart from Other Canses.—DBesides the val-
vular defects, certain other conditions lead to hypertrophy : thus, the
left ventricle becomes hypertrophied by the increased resistance in the
general arterial system produced by selevesis of the arteries; it some-
times results from continued excessive muscular exertion (tdiopathic
fevpertrophy), further, from different forms of clronic neplritis, and in
this it is more marked the longer the general vigor is maintained
(hence most marked in renal atrophy); finally, also in acute neplritis,
if it lasts long enough. The right ventricle becomes hypertrophied
whenever there is continued increased resistance in the pulmonary cir-
culation, most regularly and markedly in empliysema (from destruction
of the capillaries of the lungs from atrophy of the tissue), in marked
contraction of the fungs, in marked Lyploscofiosis.

5. e form of the heart i1s changed in consequence of the hyper-
trophy (and dilatation) : hypertrophy of the left ventricle broadens the
heart to the left and somewhat lengthens it; if there is dilatation also,
the broadening to the left is still more increased. Hypertrophy and
dilatation of the right ventricle simply broaden the heart to the right.
Hypertrophy and dilatation of both ventricles broaden the heart in
both directions and lengthen it

6. Simple Dilatation—This results entirely from weakness or
paralysis, and is dependent upon a diminished tone of the heart-
muscle, with a simultaneous loss of its power to contract. It may
also occur in a heart that was previously dilated and hypertrophied,
and it then results in a very great enlargement of the heart. In
dilatation of the heart the enlargement is nearly symmetrical in all
directions.

The diagnosis between enlargement of the heart from hypertrophy
(with dilatation) and the dilatation just mentioned is chiefly made by
the consideration of the evidences of the amount of work the heart is
doing.

7. The extent to whicl the heart is tn contact with the chest~wwall is in
very close relation to the size of the heart! An enlarged heart always
has a larger area in contact with the chest-wall than does a normal
heart if there are no conditions in the neichborhood of the heart which
keep it away from the chest-wall or hinder an increase of its parietal
contact. The area of its parietal control may be diminished by emphy-
sema of the lungs or by an increase in the volume of the lungs, whether
from anomaly of both lungs or only of the left lung, either chronic or tem-
porary. In every case the distended lungs endeavor, as it were, to put
themselves, to some extent or entirely, between the heart and the thora-
cic wall; that is, to interfere with the parietal position of the heart. In
such a case we speak of the cverlying of the heart by the lungs. In
emphysema a smaller area of the heart is in contact with the thoracic
wall than when the lung is normal. Likewise, when the heart is
enlarged, if at the same time there is emphysema, it does not show
itself by a more pronounced parietal position. Hence, when these two
conditions exist simultancously, enlarged heart and emphysema, the

! Regarding the pericardium, see later.
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heart may be in parietal contact to a degree corresponding to the nor-
mal, or even to a more or less diminished area,

Another condition has a contrary influence : this is an inflammatory
adhesion of the border of the lung with the parietal pleura at the
incisura cardiaca. This not only prevents all respiratory movement
of the edge of the lungs over the front of the heart, but there is also a
recession of the lungs from over the heart through a simultaneous
shrivelling of the pleura and of the lungs. Thus, the heart is parietal
to a larger extent than is proportionate to its size if the lungs were of
normal size. Enlargement of the heart is simulated by the heart
having an abnormally large free space in front of it.

Hence, in forming an opinion as to the size of the heart from the
extent to which it is in contact with the chest-wall we must always
bear in mind the possibility of the presence of these conditions.!

Inspection and Palpation of the Region of the Heart.®

Both these methods of examining the heart, like the foregoing, will
be best practised in a moderately high dorsal position. There are
technical difficulties in examining a patient either standing or sitting,
but sometimes in severe heart-diseases the latter cannot be avoided on
account of the existence of orthopuea. Palpation may be performed
either with the tips of the first and second fingers or with the flat, bare
hand.

The Apex-beat.—Normal Conditions.—The apex-beat is of the
greatest importance as an anatomical starting-point, for it corresponds
either exactly to the apex or to a spot very close to it a little nearer to
the median line. In the majority of healthy persons it is recognizable
by the eye, as well as by the finger applied to the spot, as a rhythmical
and systolic projection forward about the breadth of the finger, which
in the adult in the upright or dorsal position occurs in the fifth inter-
costal space just within the mammillary line; only exceptionally,
chiefly with persons with very short chest, it is found in the fourth
intercostal space. In children, up to the age of ten years, it is usually
found in the fourth intercostal space, and either in the mammillary line
or just outside of it® In old age, on the contrary, it is sometimes
found in the sixth intercostal space. Much fat or the mamma, also
narrow intercostal spaces, render it invisible, but yet it may generally
be felt. Moreover, without a distinct cause, it may sometimes be
entirely wanting in healthy persons.

Queiet breathing produces no change in the apex-beat. With deep
inspiration it is covered by the distended lung, which then occupies the
complementary space; if it be still evident, it moves sometimes an
intercostal space lower down, corresponding to the inspiratory sinking
of the diaphragm.

The effect of clange of posture is very noticeable in the side posi-
tion: the left-side position moves the apex-beat outward beyond the
mammillary line, even as far as the anterior axillary line; the right-

! See percussion of the heart: 1. Absolute heart-dulness.

? The two methods of examination have such close connection with reference to the
heart that to separate them would seem to be artificial.

3 See above in the section on the Anatomy of the Normal Heart.
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side position causes the beat to disappear or moves it somewhat to the
right.

= Physical exertion and mental excitement, the chief physiological dis-
turbers of the heart’s action, may noticeably change the apex-beat in
perfectly sound persons, but still more in nervous persons: it may
become plainly stronger and even broader or move somewhat to the
left.

The physical conditions of the apex-beat and its relation in time to
the phases of the revolution of the heart have been for a long time the
subject of manifold examinations. Only lately have these questions, as
it seems, finally been made clear by Martius. His procedure is as
follows : He notes in the curve which he causes the heart-beat to write
by a Gunmach's polygraphion the moments of the first and second
heart-sounds—. ¢, of the closure of the auriculo-ventricular and arterial
ostia. This is accomplished with almost absolute exactness by simul-
tancous auscultation, but only under one condition—z. e. if the heart
beats perfectly regularly. In this case the movements of the marking
hands are just as exactly in harmony with the heart-sounds as regards
time as in dancing the movements of the feet are in harmony with the
notes of the music, or as in playing a duo the movements of the fingers
of the piano-player with those of the violin-player. Martius calls his
method “ acoustic marking method.”

The most important thing in the results of these investigations is the
irrefutably demonstrated proof of the relation in time of the apex-beat
to the systole of the heart. The apex-beat falls about in the middle
between the closing of the auriculo-ventricular and arterial valves ; and,
as Martius farther on, by synchronous observation of the curve of the
carotid and that of the apex-beat, for the first time proves exactly that
the beginning of the streaming of the blood into the aorta coincides
with the highest point of the cardiogram—i. ¢. with the summit of the
apex-beat—it follows necessarily that the ascending branch of the curve
of the apex-beat, which lies between the closing of the auriculo-ventricu-
lar valves—i. e. the beginning of the systole and the opening of the
ostium aortaee—corresponds with a space of time during which the ven-
tricle contracts, but has not yet reached that external pressure which
overcomes the pressure in the aorta, and which thus opens the semi-
lunar valves. Therefore there is a time in this first part of the systole
when the ventricle is closed both forward and backward (Verschlusszeit).

The heart-beat is therefore formed during this * Verschlusszeit,”
which is a refutation of the recoil theory propounded by Alderton,
Skoda, and Gutbrod. It is rather the change of form and position of
the hardened ventricle which produces the impulse, as Ludwig and
others recognized previously, but never exactly proved.

Displacement (Dislocation) of the Apex-beat in Disease.—
It may be brought about—(a) by dislocation of the heart, (#) by en-
largement of the heart.

(@) Dislocation of the Heart.—The apex-beat is a very important
sign for determining this, since the other methods often have a very
indefinite result or may entirely fail.

Deformity of the thorar may cause displacement in all possible
directions. It may happen that in a chest that is flattened or pressed
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in in the neighborhood of the heart the apex-beat (likewise the heart)
will be found considerably outward or considerably inward.

Emphysema of the lungs, in case the apex-beat is not lost by the
overlapping, presses it down into the sixth intercostal space (depression
of the diaphragm).

In exndative plewritis and preumothorar the heart and apex-beat
are pushed toward the sound side, in the worst cases as far to the left
as the middle axillary line, but to the right very rarely beyond the
mammillary line. Likewise, the mediastinum and the base of the
heart move over, although not so far as the apex. MWediastinal tumors
may have the same effect as pleuritis of the right side.

In pleurisy of the right side the apex is sometimes pushed not only
to the left, but also upward into the fourth intercostal space. We are
not certain why this is so. Itis highly improbable that the left lobe
of the liver rises up while the right is dragged down, for the point of
traction, at the suspensory ligament, brings it still lower by the pressure
of the exudation upon the right side. The location of the heart when
pressed upon is subject to many disturbances which we cannot describe
at this time.

Shrinking of the lungs and of the side of the chest after a pleuritis
draws the mediastinum and the heart into the diseased side, and at the
same time draws the diaphragm up; hence in shrinking of the right
side the heart moves upward and to the right side, but in disease of the
left side it is drawn upward or upward and to the left.

If the heart chances to be drawn to the right so much as to bring
it under or close up to the sternum, where the intercostal spaces are
very narrow, of course we cannot observe the apex-beat.

In cxudative plewritis it sometimes happens that the heart becomes
fixed by inflammatory adhesions, and then the apex-beat remains in
the new position even after the cause of the displacement has been
removed,

Elevation of the diaplragm as a result of peritonitis or of simple
mechanical pressure from below, or from neurotic paralysis of the
d}ilap]l'lrfggm, causes dislocation of the heart upward or upward and to
the left.

(6) Enlargement of the Heart.— /yperiroplty and dilatation of the
left ventricle are made manifest by displacement of the apex-beat ont-
ward or eutward and downivard, and under some circumstances as far
as to the posterior axillary line and the eighth intercostal space. The
apex-beat is also broader and stronger.!

The conditions which bring about hypertrophy and dilatation of
the left side have been referred to on page 170. Likewise, hyper-
trophy and dilatation of the right ventricie displace the apex-beat a
little toward the left, since the large right ventricle pushes the left
somewhat to one side. But the displacement is always quite small, at
most not beyond the mammillary line.

Alteration in the Width and Strength of the Apex-beat.—
We judge of the breadth both by inspection and palpation. We
seldom have an increase in the dreadth without an increase in the
strength as well: in the normal heart, if it becomes parietal over a

1 See below,
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larger area from shrinking of the lungs; moreover, I have sometimes
seen it with deformity of the chest (without hypertrophy of the heart),
and where there was marked wasting, so that the patient was very
lean.

As a rule, breadth of the apex-beat is associated with a strong beat.

The strength of the apex-beat can only be made out by palpation.
By constant practice with the hand it can be distinctly recognized.
An apex-beat that is so strong that it lifts the finger that is moderately
pressing over it is called * heaving.”

Temporary, often notably strengthened and moderately broadened,
impulse is caused by increased heart-work ' in consequence of exertion
and mental excitement. For this reason, when these two conditions can
be excluded, the heart ought always to be examined.

In nervous palpitation, Fasedow's disease, and sometimes in clronie
nicotin-porsening the heart-beat may for a time be very much stronger,
and even somewhat broader, as an indication of the increased work of
the heart, without any organic change in it. The same thing occurs,
though in a moderate degree, in fever. Moreover, the apex-beat may
be stronger if the heart is pressed firmly against the chest-wall, as in
mediastinal tumors, although the heart's work is not increased,

Continued strength and breadth of apex-beat is the most important
sign of hypertrophy of the left ventricle. In well-marked cases the
beat is * heaving,” and is as wide as several fingers, being displaced
toward the left and downward?

It is assumed that an enlarged heart works with strength increased
in proportion to its increased volume. If the heart becomes weak, then
there is a diminution as regards the breadth and strength, and yet it
may be distinctly recognized as discased.

In many cases it is difficult to separate the apex-beat from the
“heart-beat " in general®

Weakening of the Apex-beat—It has been mentioned already that
the apex-beat may be weak in persons who are perfectly healthy, or it
may be entirely wanting.

Pathologically, it is diminished or lost—

(@) By the activity of the heart being concealed by overlapping ; from
emphysema of the lungs, by a pleuritic or pericardial exudation, and by
tumors,

(6) By edema, empliysema of the skin, inflammatory diseases of the
chest-wall in the neighborhood of the heart.

(€) By diminution of the work of the heart, as takes place with any kind
of degeneration of the heart-muscle : here we may mention myocarditis,
lipomatosis cordis, weakness or degeneration of an hypertrophied heart,
especially with incompensation, with valvular deficiency, weakness in
febrile discases (especially collapse).

_ The disappearance of an apex-beat which has previously been dis-
tinct is sometimes the only sure, and hence is a very important, sign
of the development of exudative pericarditis. But diminution of the
work of the heart is more distinctly declared at the radial pulse than
by the apex-beat’ Moreover, the radial pulse is the only direct
! See above, ? See above,
3 See below, p. 176. * See below for the significance of all these conditions.
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measurer of what the heart does in all the above-mentioned cases of
concealment of the work of the heart. It is especially important in
pericarditis.

Where the apex-beat is covered by fluid in the pericardium it often
again becomes distinct when the patient sits up or bends forward,
because then, on account of its greater weight, the heart rests against
the chest-wall. It is then often found in the sixth intercostal space,
because the distended pericardium presses the diaphragm down. This
sign, of course, is wanting in cases where the apex-beat is missed from
weakness of the heart.

Further, the apex-beat 1s wanting where there are pericardial adlie-
stons,' and sometimes in stenosts of the conmmencement of the aorta, and
this notwithstanding the existence of hypertrophy of the left ventricle
(slow wentricular contraction resulting from difficulty in emptying
itself ).

So far as experience goes, ' systolic drawing-in” in the neighbor-
hood of the apex-beat has no diagnostic value?

Doubling of the Apex-beat: Systolia Alternans ; Hemisystolia —There
are cases of abnormal activity of the heart where, of two single revolu-
tions of the heart's action, during the first the observer gets the idea
that the work is accomplished chiefly, or even exclusively, by the left,
and that of the second by the night, ventricle. Unverricht has observed
in a mitral insufficiency that in the one contraction of the heart there is
a vigorous impulse of the apex, a mitral murmur, and a diastolic aortic
sound; in the other, that a weak heart-impulse, more to the right, a
diastolic pulmonary sound, and epigastric pulsation were more distinct.
Leyden, who first directed attention to this condition, has described
cases where the phenomena gave rise to the supposition that there was
an alternating contraction of the ventricles; one time both, and the next
time only the right one, contracted, so that to one contraction of the
left ventricle there were two of the right. The latter Leyden has called
lemisystole ; the former Unverricht denominated syséofia alternans.

Some believe that in such cases there is simply bigeminate with an
alternating relation of the contractions of the heart? We cannot
refrain from making the remark here that to-day the terms “ bigemi-
nate " and “ alternating " action of the heart are frequently misapplied,*
and that this confusion is increased by Unverricht's denomination,
“ systolia alternans,’ which, in truth and justly, should correspond with
the alternating pulse.

The application of the graphic method to the impulse of the apex
(cardiography) has, as has been mentioned before, advanced our under-
standing of the course of the heart's revolution in a high degree, espe-
cially the recent work of Martius. But as regards pathology, and
especially for diagnostic purposes, this method has not yet produced
any results worth mentioning.

The Neighborhood of the Heart in General.—Fromincuce of
the neighborhood of the heart, bulging, including the ribs and sternum,

1 See below under Systolic Retraction.

 Regarding systolic retraction of the entire region below the heart, see below.
® Compare under Examination of the Pulse.

¥ Compare under Pulsus Alternans and Bigeminus,
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takes place gradually in marked hypertrophy and dilatation : in hyper-
trophy of the right ventricle or of the right and left the bulging some-
times extends to the right side of the sternum; in hypertrophy of the
left ventricle alone it lies more tothe left. FPericarditis exudativa some-
times causes a distinct swelling.

This sign depends upon two factors—the size of the heart or of
the pericardium, and the flexibility of the chest-wall. If the latter is
marked, the swelling develops quickly, as in acute pericarditis, and is
very marked (enlargement of the heart in children); when the thorax
is rigid there may be no projection, though the heart is very large.
This condition is not to be confounded with the pressing forward of
the heart from mediastinal tumors or aneurysm.

Generally when there is a éread keart-beat in the intercostal spaces
in the neighborhood of the heart, and even upon the ribs and sternum,
it is from a hypertrophy of the heart. But also, when there 1s contrac-
tion of the left lung, with the heart free from attachment, the motions
of the heart may be seen as well as felt over a broader extent in the
intercostal spaces. If in such cases the heart's action is excited, there
is the impression of a notable hypertrophy of the heart, even when the
heart is quite normal in size.

If the heart, from dilatation or retraction of the lungs, is more
extensively parietal, weakness of the heart occurs, then we not infre-
quently see a broader waving in the intercostal spaces, and even on the
ribs of the precordial region, which, however, by its evident lack of
energy, is visibly in contrast with its former circumscribed but powerful
motions.

Martius has sometimes seen, in simple over-exertion of the heart by
bodily activity, not only the above condition, but even an extremely
strengthened apex-beat, and visible and palpable heaving of the whole
precordial region, with synchronous weakness of the pulse. He con-
siders this contrast between visible labor of the heart and the pulse to
be pathognomonic of pure over-exertion of the heart, provided stenosis
of the aorta or aneurysm can be excluded.

Pulsations at the base of the Jwart sharply limited to the second
intercostal space on the right and left sides of the sternum come from
the aorta or pulmonary artery. They are rarely visible; generally
they can only be felt. If they are systolic, they may indicate aneurysm
of these vessels. More frequently we may feel a diastolic shock,
especially upon the left, over the pulmonary artery. If the lungs and
heart are normal, it cannot be felt; but if the lungs are drawn back
from the base of the heart (by shrinking or by enlargement of the
heart), or if there is thickening, then it may be felt, especially if it is
simultaneously strengthened by hypertrophy of the right ventricle.
In emphysema of the lungs there exists the peculiar condition that,
although the closure of the pulmonary valve is in a marked degree
stronger, yet it cannot be made out because the inflated lung lies
over it.

LPulsation in the region about the heart occurs in empyema located

near the heart upon the left side (empyema pulsans); farther, in aortic
ancurysm.

1 See this.
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Although systelic drawing-in at the apex of the heart is of no
significance,' yet systolic drawing-in of several intercostal spaces in the
neighborhood of the heart, but especially of the ribs and the lower
part of the sternum, is of diagnostic value: it is probable that there is
pericarditis adlesiva with mediastinal  pericarditis, accompanied by
thickening. But yet these signs may be entirely wanting, although
the condition is present; and, on the other hand, they may be observed
in cases where this condition does not exist. The drawing-in may be
caused by a dense mediastinum being adherent to the spine, and again
by pericardial adhesion to the chest-wall; its contraction—that is, its
constantly becoming shorter—must of necessity cause a drawing-in of
the chest-wall.

“Buzzing" and friction-sounds that can be felt in the neighbor-
hood of the heart accompany very marked endocardial or pericar-
dial sounds.®

The Epigastrium.—In inspecting and palpating the heart this
must always be considered. Systolic trembling, or even systolic pulsa-
fron, may be observed here if the heart, more particularly the right
ventricle, is drawn nearer the abdominal wall by the depression of the
diaphragm, but especially is this the case when, at the samwse time, the
right ventricle is hypertrophied: in emphysema of the lungs.

This epigastric pulsation must not be confounded with that which
is to be seen from the abdominal aorta when the abdomen is very
empty and the abdominal wall very thin, whether the aorta pulsates
normally strongly or not, or whether or no there is an aneurysm of the
abdominal aorta. This pulsation is, moreover, best transmitted when
a tumor of the lymphatic glands, of the stomach, or a thin but firm
liver lies over the aorta. Sometimes (not always) the pulse is felt
noticeably later than the systole of the heart.

Percussion of the Heart.

This has for its object the determination—

1. Of the absolute * small * du/ness of the keart, which corresponds
with the portion of the heart that is in contact with the chest-wall, and
which has an almost definite relation to the size of the heart.

2. The so-called relative heart-dulness, which lies above and to the
left of the absolute dulness, and which is determined by the thinness
of the lungs around its border® It often stands indirectly in some
relation to the size of the heart, but only exceptionally represents the
real size of the heart.

To these two Ebstein has recently added—

3. Palpatory percussion of the * feart's resistance,” which is deter-
mined by ascertaining the anatomical size of the heart.

Normal Percussion Figure of the Heart.—Methods of Per-
cussion.—i. Absolute Heart-dulness.— This is determined by light per-
cussion, and corresponds, in fact, to the portion of the heart that is
parietal. In two respects it departs from this, though not essentially :
the small strip of the heart which is parietal behind the sternum

1 See above, ? See under Auscultation of Heart.
¥ See above, p. 108,

12
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between its left border and the inner border of the right lung is not
dull, as would be expected, but gives a clear sound, as indeed occurs
over the whole surface of the sternum ;' the lingula, being so small,
does not affect percussion; over it we notice absolutely deadened
sound. Thus we have the following figure of the absolute heart-
dulness in persons in middle life (Fig. 56): the boundary on the right
is the left sternal line ; the upper boundary lies upon the fourth rib; the
left boundary is outside of the left parasternal line. The lower bound-
ary toward the liver cannot be exactly determined, it being defined by
the apex-beat, and generally also by the upper border of the sixth rib.
In children the area of heart-dulness (absolute) is somewhat greater,
the heart being relatively larger: the upper boundary in the third inter-
costal space; hence the apex-beat is generally in the fourth intercostal
space ; the left boundary near the mammillary line ; in old age, however,
it is smaller (from inflation of the lungs), about over the fifth rib or the
parasternal line.

In quiet breathing the dulness does not distinctly change; in deep
inspiration it is very decidedly diminished or entirely disappears,
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FiG. 56.—Percussion-boundary of the lungs in front (Weil) :

g &, the upper limits of the lunps: ¢ £, the lower limits of the lungs ; & o, boundary between the lungs
and heart at the incisura cardiaca.  The strongly-hatched surface represents the portions of the heart and
liver that are in contact with the wall of the chest: the ligheer hatehing, the so-called relative heart and
liver-deadness (see later); m, splecn-deadness.

because the costal cartilages come close together at the sternum? It
makes ne difference whether the examination is made in the dorsal or
the upright position. Examination upon the side makes considerable
alteration of the area of dulness.

1 See above, p. 106,
* Compare the course of the boundary of the complementary space (Fig, 55).