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13 HOSPITAL PRACTICE.

(a.) Dicrotism.— W hen the pulse consists of a double beat,
the first large, and the second small or like an after beat, it
1s sald to be dicrotous. The second beat is an exaggeration
of the normal dicrotic wave, which is not ordinarily appre-
ciated by the fingers. This is a variety of pulse commonly
met with in fever, especially typhoid. When the dicrotism
is very marked the pulse is termed hyperdicrotous; when feebly
marked, hypodicrotous.

Fig. 3.—Dicrotous Pulse.

(b.) Intermission.—When the pulse drops a beat or two,
in either regular or irregular succession, it is said to be
intermittent. This condition may be a sign of mere func-
tional derangement—usually of a dyspeptic character, or it
may be a sign of serious organic disease of the heart, in which
there is an imperfectly filled left ventricle.

Fig. 4.—Intermittent Pulse. (From Brrom BEAMWELL.)

(¢.) Irregularity—When the pulse is unequal in volume
and variable in rate, it is said to be irregular. The chief
varieties of irregular pulse are the pulsus alternans, p. bige-

minus, and p. paradoxus.
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Fig. 5.—Extreme Irregularity of the Fulse. (From BYROM BRAMWELL.)
P. alternans, where every second beat of the pulse is exceed-
ingly feeble, or entirely inappreciable, although the contrac-
tions of the heart can be heard.
P. bigeminus, where there is a double beat of the pulse,
equal in force, followed by a long pause, occurring regularly

between every two contractions of the heart.

Fig. 6.—rulsus Bigeminus, (Hrom BYROM BHEAMWELL.)

P. paradoxus, where an inequality of the pulse is produced
during respiration so as to render it scarcely perceptible.
Normally deep inspiration reduces arterial tension, lessens the
degree of pulsation, and renders the pulse-rate more frequent.
Forced expiration produces the reversed effects. An exaggera-
tion of these effects during inspiration produces the p. para-
doxus, or pulsus inspiratione intermittens (Kussmanul).

Fig. 7.—Pulsus Paradoxus, (From ZIEMSSEN.)
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Fig. 8.—Mitral Regurgitation. (From BYROM BRAMWELL. )

Fig. 9.— Aortic Regurgitation. (From Byros BRAMWELL )

VI. TONGUE.

The inspection of the tongue is a necessary part of almost
every medical examination, and with it is included an exami-
nation of the lips, teeth, and gums.

A systematic examination of the tongue embraces—I, its
subjective sensations; 2, its movements; 3, its objective
appearances. The sensations of the tongue refer to taste and
ordinary tactile sensibility ; its movements to mode of pro-
trusion and its function in relation to speech, mastication, and
deglutition. The objective examination is made chiefly by
inspection, occasionally supplemented by palpation when we
desire to estimate dryness, smoothness or roughuess, volume
or mobility. In children, in the insane, and frequently in
fevers, the tongue may have to be examined within the
mouth, which in some cases must be opened by force.

A normal tongue should be protruded in a straight line,
and without tremulousness; it should be soft, moist, and
clean, and proportionate in size to the cavity of mouth.

e ——
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i1 the micrococei. They are sometimes pale, or dark-brown
in tint. Some are light yellow, others colourless. According
as these tints prevail the colour of the fur varies. The
coloration of the micrococei may be due to accidental causes,
<uch as kinds of food taken, action of various staining mate-
rials, or to the colour-producing properties of the organisms.
Probably it is to this colour-producing property that a black
tongue owes its appearance.

The clinical indications derived from the state of the
tongue cannot be said to be characteristic of special diseases
except in a limited degree, as the conditions which produce
fur upon it and alter its general appearance are identical in
affections which have nothing else in common with each
other. Individual peculiarities in shape and size must be
taken into account, and also such habits as smoking, chewing
tobacco, taking of certain medicines, such as iron, &e.  Still
there can be no doubt but that peculiarities in the appear-
ance of the tongue exist more or less constantly in different
diseases—peculiarities which often help to form a diagnosis.
In the following affections the condition of the tongue is
given :—

Anemia—Tongue pale, large, broad and flabby; usually
clean, and indented at the sides by the teeth.

Typhoid Fever.—In the early stage, where there is inability
to take solid food, the whole papillary surface is covered
with a whitish or a yellowish-white fur, a triangular patch at
the tip, with the edges, being clean and red. The papille
are enlarged. In the late stage the tongue becomes deeply
fissured, brown, dry, and destitute of fur.

Typhus Fever.—The tongue in the advanced stage of bad
typhus presents the appearances characteristic of the typhoid
state. It is dry, covered with a brownish or black crust,
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is observed along the edge at their junction with the teeth—
Burton’s blue line. It is due to the sulphuretted hydrogen in
the mouth precipitating the lead as a black sulphide, between
the margin of the teeth and gums. It is absent where the
teeth have been lost.

. The buceal mucous membrane frequently presents depres-
sions corresponding to the teeth in anmmia, chlorosis and
dyspepsia.

In states of debility and deranged digestion, the tongue
and other parts of the mouth may become coated with
small flakes like curd, called aphth. Sometimes the patches
extend by coalescence, and form a thick coating of fur, felt-
like in character, which involves the entire mucous mem-
brane of the cheeks, tongue, and throat. This condition is
apt to occur at the extremes of life, in infancy and old age,
or in wasting and debilitating complaints.

VII. SKIN.

There are many conditions referable to the skin that are
at once striking and of great value in the diagnosis of disease.
These conditions may be tabulated as follows :—

(a) Pallor.

(6) Cyanosis.

(e) Icterus.

(d) Pigmentation.

No notice is taken here of the affections of the skin met
with in the different fevers, or of those ordinarily termed
“Skin Diseases.”

(a) Pallor.—This is a condition which is evidenced by a
waxy-white colour of the whole cutaneous surface, a blanched
condition of the visible mucous membranes and of the nails,
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Thus it is best observed on the tip of the nose, the lobes of the
ears, eyelids, nails, tips of elbows, and fronts of knees. The
mucous membranes of the lips, mouth, tongue, &c., are also
discoloured, and the superficial veins are often enlarged and
stand out as blue knotted cords.

Cyanosis in its most marked degree is often present at
birth, or is developed a short time afterwards. It is then
due to a congenital malformation of the heart.

When it exists it is an indication that the blood is sur-
charged with carbonic acid and deficient in oxygen. Hence
the discoloration becomes intensified by exertion, mental
excitement, exposure to cold, &e.

Cyanosis is produced in affections of the respiratory organs
in two ways—(1) by conditions which prevent the access of
air to the lungs, as in obstructive affections of the larynx
and trachea, and in acute and chronic bronchial catarrh;
(2) by a lessening of the breathing surface, as in diseases
affecting the air vesicles, such as pneumonia, extreme pleural
effusion, emphysema, hypostatic congestion of lungs, pneumo-
thorax. In pneumothorax, and where the obstruction to
respiration is apt to be suddenly set up, particularly in the
young and plethoric, cyanosis is specially well marked. In
such cases no time is given for compensatory expansion of
the lungs to take place; in the plethoric the blood-vessels
are well filled, hence oxidation takes place slowly.

(yanosis in cholera-asphyxia is caused by the difficulty
which the tarry blood has in passing through the pulmonary
capillaries.

Lastly, cyanosis is produced in affections of the abdominal
organs which force upwards the diaphragm and prevent the
adequate expansion of the lungs, such as ascites, ovarian or
other abdominal tumours.
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or two of fuming nitric acid to some of the urine lying on
a white plate. Around the nitric acid a play of colours
takes places (green, blue, violet, red, and yellow).

A strip of linen or a piece of white filter paper dipped in
the urine becomes yellow in colour.

The existence in the urine of bile acids (glyco- and tauro-
cholic acids) is a matter of doubtful significance. The test
employed to determine their presence is Pettenkofer’s, A
few drops of syrup are added to the liquid which is supposed
to contain bile acids, and afterwards a small quantity of
strong sulphuric acid, taking care not to develop too great
an amount of heat by the addition of the acid. A beautiful
violet tint appears if the acids of the bile are present. The
test is, however, not satisfactory, for if much bile-pigment
is present the sulphuric acid so blackens the liquid as to
prevent the violet colour being seen.

In icterus the perspiration also contains bile-pigment, and
the patient’s linen in connection with the armpits and those
places in which perspiration is abundant is stained yellow.

Icterus should not itself be regarded as a disease—an
entity due to a single cause and capable of being dealt with
without reference to its mode of production. It is merely a
sign of disease which almost always owes its origin to some
obstruction to the passage of bile from the liver, the retained
bile passing from the ducts into the surrounding blood-vessels
owing to increased lateral diffusion. Amongst the causes of
obstruction to the passage of bile from the liver are :—

1. Gastro-duodenal catarrh, which causes tumefaction of

the lining membrane of the common bile duct. .

2. Existence of foreign bodies—gallstones, &c.—inthat duct.

3. Narrowing or occlusion of duct, due either to inflamma-

tion or to the pressure of tumours against its walls.
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noticeable on the mucous membrane of the lips, and in that of
the tongue and cheeks, so as to resemble the appearance
found in the mouth of the mastiff and other dogs. With the
dark skin, the pearly white sclerotics, and the pallid fingers
and nails form a marked contrast.

Bronzing is a condition of pigmentation met with in disease
of the supra-renal capsules, or semilunar ganglia, constituting
one of the most prominent symptoms of what is known as
¢ Addison’s Disease.”

Long continued exposure, and dirty habits, especially when
associated with pediculosis (pediculus, the louse) sometimes give
rise to pigmentation like that observed in  Addison’s Disease.”
So close is the resemblance that it may be difficult to distin-
guish the two forms of pigmentation one from the other.
This is the affection specially described by Vogt, which
is known by the name of vagabond’s discoloration or disease
(Vagabonden-krankheit).

Pityriasis versicolor.—Pityriasis versicolor, or tinea versi-
color, consists of yellowish brown spots occurring in irregularly
shaped patches or blotehes of considerable extent, which give
rise, when scratched, to a branny or furfuraceous desquama-
tion. It is met with principally on the front of the chest,
spreading towards the abdomen, between the shoulder-blades,
upon the upper arms, on the flexures of the elbows and the
borders of the axille. This condition is specially noticeable
amongst hospital patients, and in those who are in habit of
wearing flannel next the skin. It occurs very frequently in
phthisical patients, and is generally associated with a want of
cleanliness. It depends upon the growth of a fungus, the
Microsporon furfurans, in the substance of the epidermis.

Chloasma, though ordinarily applied to tinea versicolor, is
in reality a different affection. It is a dirty yellow or brownish
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Argyria.—This is a slate-like stain of the skin, resembling
the appearance met with in congenital cyanosis, and caused
by the deposition of metallic silver, or some of its compounds,
in the tissue of the skin. The staining may be general, or
exist only on those parts which are exposed to sunlight.
Tt is met with chiefly in epileptics who have been treated for
their disease by the administration of nitrate of silver, or in
persons who have been in the habit of applying solution of
nitrate of silver to the throat for diseased conditions of it.

Subcutaneous Tissue—The affections of the subcutaneous
tissue which demand notice are two—Dropsy and Emphy-
sema.

Dropsy is an accumulation of serous fluid in the subcu-
taneous cellular tissue, or in a serous cavity. It depends
upon more serous fluid being exuded by the blood-vessels
than can be taken up by the absorbents (lymphaties and
veins). The fluid accumulates in the spaces of the subcu-
taneous cellular tissue, but is easily driven out of its meshes
into neighbouring spaces by the pressure of the finger. This
pressure leaves after it a deep pit which slowly disappears—
a condition termed *pitting on pressure.” It is due to
the skin losing its elasticity, the part affected becoming
swollen, white, tense, and shining. Normally a certain amount,
of serous exudation is constantly thrown off from the capil-
laries, but this fluid is at once taken up by the lymphatics.
It is only when there is any defect in absorption that the
fluid accumulates, and hence the presence of dropsy. Dropsy,
when confined to the subcutaneous cellular tissue, is known
as edema or anasarca ; when accompanied by effusion into a
serous cavity—such as the peritoneum or pleura—it is called
general dropsy.

Serous effusion into the peritoneum is termed ascites; into
D

e —————
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itself first in the face, particularly in the lower eyelids. It
has a special tendency, in its early stagé, to shift its position,
being of a migratory or metastatic character. For instance,
it frequently leaves the face and invades the hands and legs,
or suddenly leaves the legs to appear in some internal cavity.

Dropsy from hydramia, independently of renal disease,
is met with in the terminal stage of chronic wasting
affections, such as phthisis, chronic suppuration in connec-
tion with diseased bone, &ec., or from defective nutri-
tion following insufficiency of food (edema pauperum). It
is usually associated with great pallor, and is confined to the
ankles or calves of the legs. In rare cases anasarca occurs
after scarlatina, or where there is suddenly suppressed perspira-
tion (catching cold), without any disturbance of the renaj
function. This is due to an abnormal permeability of the
cutaneous blood-vessels following chill, or produced by the
scarlatinal poison. Such a condition is known as essential
dropsy.

Local dropsy is associated with obstructive disease of a
large venous trunk which arrests or retards the circulation
through it. This is frequently brought about by clotting of
the blood in the vein itself (thrombosis), or by the lodgment
in the vein of a clot carried from some distant part (embolism).
Thrombosis is usnally met with in the saphenous, femoral, or
iliac veins, giving rise to phlegmasia dolens, or in the veins
of the upper limbs from the pressure of tumours upon
them.

Emplysema (subeutaneous).—This is a swelling usually of a
limited character, but sometimes involving the entire sub-
cutaneous cellular tissue. The swelling is of an elastic nature
and does not pit readily on pressure. Its characteristic
feature is, that when the affected part is pressed on with the
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INSPECTION OF THE CHEST. 41

clavicnlar, clavicular, infra-clavicular, mammary, and infra-
mammary regions; in the centre, supra-sternal, upper-sternal,
and lower-sternal.

Posteriorly, on each side, are the supra-spinous, infra-
spinous, infra-scapular, and inter-scapular.

Laterally, the axillary and infra-axillary.

The boundaries of these regions and the parts in relation
to them are briefly appended.

Supra-clavicular ; Boundaries,— Above, a line drawn from
outer part of clavicle to upper rings of trachea; below, the
clavicle; inside, the edge of the trachea. (Jontents—trian-
gular apex of lung, portions of subclavian and carotid arteries,
and of the subclavian and internal jugular veins.

Clavicular—The region comprises the inner half of the
clavicle, behind which lies lung substance. On the right
side the arteria innominata lies at the inner confines of the
region, the subclavian artery on its outer side. On the left
side the carotid and subclavian arteries lie deeply, almost at
right angles with the bone.

Infra-clavicular ; Boundaries.—Above, the clavicle; below,
the lower margin of the third rib; outside, a line falling
vertically from the coracoid process—the so-called acromial
line ;" inside, the edge of the sternum. Contents—the upper
lobe of the lung; on the right side, the superior cava and
part of the arch of the aorta; on the left, the edge of the
pulmonary artery.

Mammary ; Boundaries—Above, lower border of third rib;
below, the sixth rib; outside, the continuation of coracoid
vertical line; inside, the edge of sternum. Contents—on
the right side, the lower lobe of the lung, the right arch of
diaphragm, a part of the right auricle, and about one-third
of the right ventricle; the hepatic convexity, which rises
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REecioxs oF THE FRoxT 0F THE CHEST,

( Modified after WarsH, by BYRoM BRAMWELL.)

1. Suvpra-sternal.

2. Upper sternal.

3. Lower sternal.

4, 4'. Right and left supra-clavicular regions.
5, 5'. Right and left clavicular regions.

6, 6. Right and left infra-clavicular regions.
7, 7. Right and left mammary regions.

8, 8" Right and left infra-mammary regions.
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INSPECTION OF THE CHEST. 47

cases of dyspneea of old standing occurring in aged, emaciated
persons, who have been suffering from chronic emphysema.
The depression is known as “ Harrison's Sulcus.”

Fig. 14.

Circumference — 57°5 centimetres. Pigeon breast. Taken from a child of
T years. Dotted line indicates normal shape. From GEE.

IV. The Pigeon Breast.—In this deformity (see Fig. 14),
the ribs from their angles pass in a straight direction to the
sternum instead of forming a convexity outwards. A projecting
breast, narrow in front, and with the greatest transverse
diameter at the costal angles, are the characteristics. With
these are a well-marked transverse constriction in the situation
before described, and an angular projection at the end of the
sternum caused by the sharp bending backwards of the
xyphoid appendix. The cause of the pigeon-shaped breast
is long-existing or frequent recurrence of impediments to
respiration at a time when the ribs are plastic, or specially
yielding, as in rickets. 1t is apt to follow chronic pulmonary
catarrh, whooping-cough, or collapse of the lungs.

V. The Rickety Chest—In this case the ribs, instead of
passing in a straight direction towards the sternum, present a
curve with the concavity inwards as they approach their articu-
lations with the costal cartilages. This curvature inwards is
due to the softened ribs during the descent of the diaphragm in
respiration yielding to the atmospheric pressure from without.
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more or less globular form, and is said to be barrel-shaped.
The enlargement of the chest exceeds that capable of being
produced by the fullest possible inspiration, as frequently in
this disease there is an increase in the length and breadth of
the costal cartilages. Usually in emphysema the change in
shape of the chest involves only the upper and middle parts
of the chest, the lower part being unaffected, or it presents
the transverse depression before described. In some cases the
spine is so much arched, and the shoulders carried so far
forward that the front of the chest remains flat, forming a
contrast to the rounded shoulders. In children, as a result
of suffocative catarrh, a bilateral enlargement of the front of
the thorax may take place from acute emphysema of the an-
terior portions of the lungs, a condition which subsides with
the resolution of the catarrh.

The differences in the shape of the thorax in emphysema
depend upon the intensity of the process of distension of the
air vesicles, the amount of lung implicated, and the situation
of the lesion.

A form of thorax like that met with in emphysema may
be seen in persons who stoop habitually, and in some cases
of spinal curvature.

Theoretically, bilateral enlargement of the thorax is also
caused by the presence of air or fluid in both pleural cavities,
and by paralysis of the diaphragm.

Dilatation, unilateral in form, involves the same changes
on one side as those observed on both in emphysema. Its
presence is marked by contrast with the unaltered side, the
difference being estimated either with the cyrtometer, or,
ordinarily, by grasping both sides with the two hands, the
thumbs being placed tip to tip upon the spines of the verte-
bre. The general characters of the enlargement are—rounded

B













THE MOVEMENTS OF RESPIRATION. 53

<o that the anterior, lateral, and posterior parts diverge from
that axis (ewpansion movement); in the latter the seven or
eight upper ribs rise upwards (elevation movement). During
expiration the walls of the chest pass to their position of rest
by the converse movements of retraction and depression.
The circumference of the chest during forced inspiration
should not be less than two inches greater than during a
forced expiration, or more than three inches.

The number of respirations in healthy adults varies from
16 to 18 in the minute, being somewhat more frequent in
‘women and children. There is usually one respiration to
four beats of the pulse, constituting what is termed the pulse-
respiration-ratio. The frequency of respiration will be in-
creased in health by whatever conditions tend to increase the
rate of the pulse—such as physical exertion, mental excite-
ment, posture of body, &e.

. In disease abnormal rapidity of breathing is called dyspnea,
and this term is also applied to conditions where breathing is
fuller or deeper than usual (laboured breathing), as in cases of
paralysis of the phrenic nerves.

ALTERATIONS OF CHEST MOVEMENTS IN DISEASE.

The chief alterations of the chest movement in disease
relate to their frequency and rhythm, as well as to their
general character.

The general movements may be diminished, excessive, or per-
verted. As examples of each may be mentioned the condition
of partial immobility of the side of the chest in pleurodyma
and the early stage of pleurisy (diminution); the strong
muscular efforts made to overcome some obstruction placed
low in the chest, as in asthma (excess); the irregular jerky
movement, with inspiratory recession of the chest-walls, seen
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56 HOSPITAL PRACTICE.

pericardial effusion; it is also met with in peritonitis, ascites,
and abdominal tumour,

(e.) Diaphragmatic.—This represents an exaggeration of
the type of breathing met with in children in whom the breath-
ing is carried on almost entirely by the diaphragm. It occurs
in its marked form in spinal paralysis where the muscles
which move the ribs are involved, and in tetanus. It may
also be seen, unilaterally, in pleurisy, pleurodynia, and
phthisis.

(f.) Paroxysmal dyspneea, as its name implies, signifies
that the difficulty of breathing comes on in fits or paroxysms,
leaving the patient in the interval free from distress. This
form is met with frequently in heart disease (cardiac asthma),
in bronchial asthma, and in some affections of the larynx.

(g9.) Cheyne-Stokes’ respiration is a peculiar form of
dyspncea which is usually met with in cases of weak and dilated
heart, often associated with fatty degeneration and aortic
disease, and in certain affections of the nervous system. A
peculiar disturbance of the respiratory rhythm takes place
by which the respirations are increased in rapidity and depth
up to a certain point, subside at the same rate, becoming
gradually slower and shallower, until finally there is a com-
plete cessation of respiration (period of apncea), which may
last for several seconds,

ol

Diagrammatie representation of Cheyne-3tokes’ Respiration,
(From ByroM BRAMWELL.)
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PALPATION OF THE CHEST. a9

attention will be directed in the section on Auscultation.
Pleural effusion and pneumo-thorax are the conditions with
which diminution or loss of vocal fremitus is generally asso-
ciated—especially the former—and its diminution or absence
constitutes a valuable sign in distinguishing pleural effusion
from pneumonic consolidation of the lower lobe of the lung.
Vocal fremitus is also lessened or lost whenever the main
bronchi become blocked by plugs of mucus, which prevent the
passage of the waves of sound into the tubes beyond the site
of obstruction. This condition is met in chronic bronchial
catarrh, suffocative catarrh, and in some cases of pneumonia.
1t is well in such cases, before ascertaining the amount of
fremitus present, to get the patient to clear his bronchial tubes
of secretion by a forcible cough. Any solidification of the
lung of a sufficiently massive character to produce obliteration
of the bronchial tubes diminishes or causes extinction of thrill.

Vocal Fremitus increased.—Vocal fremitus is increased by
conditions which increase the density of the parenchyma of
the lung. The most common of these conditions is pneu-
monic consolidation. Here we find that the vibrations of
sound developed in the larynx are prevented from becoming
diffused in the alveoli, which are blocked up by infiltration,
so that the vibrations are concentrated and conducted to the
surface by a firm homogeneous structure—i.e., the hepatised
lung. Vocal fremitus may, however, be lost in pneumonic
consolidation owing to the main bronchus being cut off from
communication with the diseased part of the lung by super-
abundant bronchial secretion, or where the lung is so packed
by exudation as to produce obliteration of the bronchi.

Three other conditions in connection with fremitus in
disease remain to be examined :—Fleural Fremitur Broncliul
Fremitus, and Fluctuation in the Thorax.

——m
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PERCUSSION OF THE CHEST. 63

In deep or forcible percussion, however, the strokes must be
made with considerable force and celerity. A modification
of mediate percussion is sometimes employed by using a plexi-
meter and a percussion hammer. The pleximeter is an
oblong, oval plate of ivory, fitted at each end with small
vertical projections, roughened on the outer surface. In
percussing very uneven surfaces a pleximeter made of caout-
choue, and shaped like a bent tongue spatula, may be used.
The pleximeter is kept closely applied to the part about to be
examined, and it is then struck with the hammer, The
hammer employed is that introduced by Wintrich.

No great advantages can be claimed for the use of hammer
percussion. It has the disadvantages of eliciting vibrations
from a wider area than that under examination; it does not
permit of the recognition of the finer differences in sounds ;
and, lastly, it involves, to a great extent, the loss of the
sense of resistance which is appreciated by ordinary finger
percussion. Hence, comparatively few physicians now employ
either the hammer (plessor) or the pleximeter.

Before discussing the character and mode of production
of the different sounds audible on percussion in health and
disease, it is well to refer briefly to some points in connection
with sound in general. This is all the more necessary, as this
method of examination of the chest has given rise to views
of an extremely discrepant nature, so much so that it would
be impossible upon any basis to harmonise conflicting opinions.

SEOUND IN GENERAL.

All auditory sensations refer to noises or musical sounds.
A noise is a mere jumble of impulses. “They dash confusedly
into the ear, and reproduce their own unpleasant confusion
in our sensations ” (Tyndall). The vibrations which produce
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AUSCULTATION OF THE HEART. 157

succeeding beats it is well pronounced. If the single
sound be likened to the syllable fup, the reduplicated sound
would answer to tup-tup, the divided or subintrant sound to
turrup (Gee).

Reduplication of the first sound is met with frequently in
health. It cannot be associated with any special lesion of the
valves of the heart, being observed in mitral and tricuspid
disease and in the various forms of hypertrophy. It is of
intermittent occurrence, and bears a close relation to the move-
ments of respiration. The first sound, according to Potain,
doubles at the end of expiration and at the beginning of
inspiration, whilst the second sound doubles at the end of
inspiration and the beginning of expiration.

Reduplication of the first sound is most probably due to a
want of synchronism in the contraction of the ventricles and
in the tension of the auriculo-ventricular valves of the two
ventricles. The difficulty in accepting this view arises from
the absence usually of a reduplicated second sound with a
reduplicated first, as 1t is reasonable to assume that if the
ventricles were asynchronous in their contraction, the diastolic
closure of the aortic and pulmonic valves should likewise be
asynchronous. Furthermore, certain cases have been observed
where the first sound was tripled (7'rommelschlag, or rat-tat-tat
sound).

The theory as regards reduplicated first sound, which is
supposed to harmonise with these conditions, is to refer it to
non-synchronous tension of the individual segments of the
auriculo-ventricular valves. There is still much obscurity in
reference to the causation of this phenomenon. Possibly both
explanations may be accepted, that where a double first sound
is accompanied by a double second sound there is asynchron-
ism in the contraction of the two ventricles ; where the first
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be developed either within the heart or outside it—hence the
primary division of murmurs into endocardial, exocardial or

pericardial, and vascular murmurs.

ENDOCARDIAL MURMURS.

A murmur is very generally termed a bruit, and it is often
spoken of from its resemblance to the sound made by the
escape of air through the nozzle of a bellows, under the name
of bruit de soujflet, or bellows murmur. Like riles, murmurs
are of the most varied character, being described as bruit de
lyre, b. de rdpe, b. de scie, b. sibilant, b. de roucoulement, &e.,
according to the sound which each resembles. They may be
divided, as proposed by Bouillaud, according to their pitch, as
they correspond to whispered words or letters, those of the
highest pitch being represented by s-s-s-s prolonged, those next
in pitch to r-r-r-r prolonged, those of low pitch by the whispered
word who, and of a still graver tone, by the whispered word awe.

Endocardial murmurs are further divided into organic, and
inorganic or functional. An organic murmur is one which is
produced by some organic or structural change affecting an
orifice of the heart. A murmur which involves no structural
change, but which is associated with some irregularity in
action, or want of tone, of the cardiac muscle, is termed an
inorganic or functional murmur.

Functional murmurs are divisible into two classes—viz.,
hamic and dynamic.

Heaemic murmurs are so called because they depend either
upon a reduction in quantity of the circulating blood, or upon
a reduction in the amount of its corpuscular constituents.
When due to the former cause murmurs are termed anemic;
when to the latter, span@mic. Both may be developed in
the heart, arteries, or veins.

M
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A murmur occurs at a particular time in the cardiac cycle,
and the determination of this constitutes what is termed its
rhythm, Murmurs which replace or are closely related to
the first sound are termed systolic; those which replace or
are closely related to the second sound are termed diastolic.
Strictly speaking, the terms systolic and diastolic refer to the
conditions of systole and diastole of the ventricles; and as the
diastole of the ventricles occupy a much longer period of time
than the second sound, a murmur may be heard at the com-
mencement of diastole, when the second sound is heard, and
when the murmur is, in reference to that sound, diastolic;
and a murmur may also be heard at the end of diastole alto-
gether unconnected with the second sound, but closely pre-
ceding the first—viz., the presystolic murmur. During diastole,
the aorta and the auricles contract—the aorta at the com-
mencement of the pause, the auricles at its termination ; hence
o murmur developed at the time of diastole will have a
different rhythm according as it i produced during the elastic
recoil of the aorta, or during the auricular systole.

For the sake of simplicity, we may tabulate the murmurs
occurring at the orifices of the heart as follows :—

Mitral murmurs: Systolic, presystolic, and diastolic.

Aortic murmurs: Systolic and diastolic.

Tricuspid murmurs: Systolic, presystolic, and diastolic.

Pulmonary : Systolic and diastolic.

Before dwelling upon the value to be attached to each of
these different murmurs, it is necessary to advert to some
points in connection with the quality, intensity, and mode of
propagation of cardiac murmurs.

Endocardial murmurs, as a rule, are soft and blowing in
character, and systolic or diastolic in rhythm. The systolic
murmurs are generally louder and more accentuated than the
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nounced often disappear whenever the circulation is exceedingly
feeble, as in degeneration of the heart, in asystole, or in the
weakness of the organ which precedes death.

Murmurs are, generally speaking, not materially influenced
by respiration, though it may be found that a systolic apex
murmur is more distinct during inspiration than expiration;
a tricuspid systolic murmur may become inaudible at the
beginning of expiration. One of the peculiarities of a pul-
monary systolic murmur of functional origin is that it becomes
inaudible during inspiration. This point will be again re-
ferred to. |

Pressure upon the heart sometimes affects the intensity of
the murmur, and a procedure suggested by M. Gendrin 18
often of value in diagnosis. In many cases a murmur can be
heard along with the sound with which it is associated ; in
others, the murmur completely replaces the sound when 1t is
said to be a substantive or substitutive murmur. In those
instances in which murmur and sound are present, if the ear
be raised slightly from the disc of the stethoscope the sound
becomes more audible and the murmur less so (Gendrin).
Oceasionally a systolic murmur can be prodnced by pressure
with the stethoscope over the pulmonary area in the young.

With regard to the mode of propagation of murmurs it
may be said that the same rules apply to murmurs as to the
sounds of the heart—viz., that they are heard at their point of
maximal intensity over that part of the chest which is nearest
to the orifice at which they are generated. Murmurs developed
at the mitral orifice are best heard over the mitral area ;
aortic murmurs at the aortic area; tricuspid at the tricuspid
area ; and pulmonary at the pulmonary area. The murmurs
are propagated from their points of maximal intensity in
different directions, not alone through the influence of the
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tissues subjacent to the various orifices, but also by the direc-
tion of the blood current, or, as it is termed, by convection,
This will be referred to in describing the characters of mitral
and aortic murmurs.

Thus itis seen that the diagnosis of a valvular lesion depends
upon (1) the rhythm, (2) the point of maximal intensity, and
(3) the mode of direction of a murmur,

MITRAL MURMURS,.

The murmurs heard ordinarily over the mitral area are—
the systolic, presystolic, and diastolic murmurs,

"l::l' r‘:
Fig, 26.

Qutline figure showing point of maximal intensity and direction of propagation
of systolic mitral murmur. From BYRoM DBRAMWELL,

Systolic mitral murmur is the symbol of mitral regurgitation

either of organic or of functional origin. When exaggerated in
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intensity it is propagated to the left of the impulse beat along
the anterior axillary fold, and it may be heard in the inter-
scapular region and at the inferior angle of the left scapula.
It is frequently accompanied by thrill, and is attended by an
accentuation of the pulmonary second sound (cardiac sound of
Skoda).

Occasionally a systolic murmur of mitral reflux is heard
best at a point considerably higher than the apex beat, over
the third left cartilage, or even in the second left intercostal
space close to the margin of the sternum. This variety of
mitral murmur is known as Naunyn's murmur, from the physi-
cian who specially called attention to it. The explanation
given by him of the mode of its production is that in some
cases of mitral regurgitation the left auricle becomes hyper-
trophied, and the enlarged and thickened left auricular
appendix comes to lie into close contact with the chest wall,
Although this view receives the support of Dr. Balfour, it is,
however, a matter of some doubt whether, except in wasting
disease of the upper part of the left lung, the left auricle, or
its appendix, could reach the surface of the chest. It is more
probable that the murmur specially described by Naunyn is
due to such alterations in the mitral valve as determine simply
by convection the development of murmur audible in the
situation of the left auricular appendix.

The murmur of organic mitral regurgitation is one which 18
liable to variations as regards its existence and intensity,
disappearing and re-appearing inexplicably; sometimes loud
and well-defined, at other times but faintly audible.

In many cases mitral regurgitation takes place and 1is
attended with murmur, although no organic change exists in
the valve segments. The condition with which the murmur
is associated is one of relative incompetence of the wvalve,

M 2
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existing in dilatation of the left ventricle, and in degenerative
hypertrophy of it. A number of observers point out that it
may occur from over-muscular exertion, as in campaigning,
constantly ascending ladders, &ec. (Peacock, Leitz, Forgeb,
Frantzel). It may also be produced by the development of
ante-mortem clots in the left side of the heart.

When mitral regurgitant murmur exists permanently, it
induces hypertrophy and dilatation of the left cavities of the
heart, congestion of the lungs, and, finally, hypertrophy and
dilatation of the right cavities,

The pulse in mitral regurgitation is usually compressible,
thready, and irregular.

Fig. 27.

Mitral Regurgitation. From BYRoM BRAMWELL.

Mitral Obstruction or Stenosis.—This condition is indicated
by the existence of a murmur, which is usually heard at the
end of the pause immediately precedmg the first sound of the
heart—hence it is termed presystolic. It is produced by the
contraction of the left auricle, sending the blood with con-
siderable force through the narrowed auriculo-ventricular
orifice—hence the appropriateness of the name given to it by
Dr. Gairdner—viz., auricular systolic. It is a murmur of
vibratile character, resembling in sound the symbols rrb, voot,
or rijp. It is usually best heard at a point slightly internal to
the apex beat, occasionally with great distinctness to the left
of the apex, on a line with the nipple. It 1 frequently
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followed by the systolic murmur of mitral regurgitation,
whilst. at the base of the heart, the bruit de rappel (re-
duplicated second sound) is usually to be heard. A thrill,
prolonged and presystolic, 1n time, generally accompanies the
murmur. VWhen non-existent, it may be developed by getting
the patient to make some muscular effort—to sit up, and lean
forwards, and to the left.

Qutline figure showing point of maximal intensity and direction of propagation
of presystolic mitral murmur. From BYroM BRAMWELL.

Presystolic murmur may be terminated by a remarkably
sharp clicking first sound, due, probably, to the tension :mhd
vibrations of the greatly thickened, but smooth and flexible
mitral eurtains. From the comparatively small amount of
blood which reaches the left ventricle, the initial tension of
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3. Diastolic murmur, which oceupies the entire of the long
pause, or is broken up into post-diastolic and presystolic
murmurs.

4. Sharp accentuated first sound, unattended with murmur;
feeble development, or extinction, of second sound.

5. Presystolic murmur, with rough systolic murmur; best
heard over pulmonary area.

A double second sound is usually audible.

The plates, kindly prepared for me by Professor Birming-

ham, illustrate the different conditions referred to.

Tt should be borne in mind that presystolic murmur may be
simulated by a double first sound, or by a murmur of
pericarditis, from the exceptional occurrence of a single peri-
cardial friction murmur limited to the site of apex pulsation,
and produced immediately preceding the impulse.

The use of the term post-diastolic as a qualification for
murmur may be defended upon the understanding that the
names systolic and diastolic refer respectively to the first and
second sounds of the heart. If this be conceded, post-diastolic
accurately defines the precise position of the murmur in the
cardiac cycle.

AQRTIC MURMURS.

Aortic Obstruction.—A systolic murmur, heard at its maxi-
mal point of intensity, over the second right interspace, is
indicative of aortic obstruction. It may also exist in athero-
matous change involving the commencement of the arch of
the aorta, and exceptionally in aortic aneurysm. The mur-
mur is usually loud and harsh, sometimes trumpet-toned in
character, and audible in the vessels of the neck. It may be

accompanied by thrill, perceptible over the upper part of the
sternum.
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The systolic murmur of aortic obstruction, when met with
in the aged, is often associated with fatty degeneration of the
left ventricle—hence it is regarded as a sign of a grave condi-
tion of disease (Stokes).

Outline figure showing point of maximal intensity and direction of propagation
of systolie aortic murmur. From BYRoM BRAMWELL.

Aortic obstruction in the young gives rise to simple hyper-
trophy of the left ventricle,. In extreme cases there is a
weakening of apex pulsation, and occasionally the cardiac
impulse is entirely absent. This is accounted for by equalisa-
tion of pressure at the aortic orifice and within the ventricle,
so that there is, during systole, an absence of recoil. (See
Gutbrod-Skoda Theory of the cause of an impulse beat,
page 128.)
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The pulse in aortic obstruction is usually small in volume,
but regular. If there be considerable hypertrophy of the left
ventricle, it may be full, regular, and bounding.

Fig. 30.

Aortic Stenosiz. From BreRoM BRAMWELL.

Aortic Regurgitation.—A murmur, diastolic in time, replac-
ing or following the second sound, and heard best over the
aortic area, indicates aortic patency or regurgitation. This
murmur is usually associated with the systolic murmur of
aortic obstruction, and the two murmurs produce a sound
resembling that of the sawing of wood—hence termed bruut
de scie.  The murmur is often distinetly hissing, suction-like,
or cooing in character.

The murmur of aortic patency is frequently heard on a
much lower level than the second right interspace. It may
be audible in its most marked degree at mid-sternum, or even
at the base of the ensiform cartilage. It is conveyed down-
wards by the regurgitating stream of blood, the direction of
convection being favoured by the sounding-board properties
of the sternum. In rare cases the murmur may be heard
best in the third left interspace, or at the apex of the heart.
In the former, the heart will be found to have undergone con-
siderable displacement to the left side, due to hypertrophy and
dilatation of the left chambers followed by enlargement of
the right ; in the latter, the murmur is also associated with
displacement of the heart, though the direction of the regur-
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gitating stream of blood, influenced by the segment of the
aortic valves which is specially involved in the lesion, may
possibly aid in the propagation downwards of the murmur
(Foster).

Fig. 31.

Outline figure showing point of maximal intensity and direction of propaga-
tion of diastolic aortic murmur. From ByroM BRAMWELL.

It is sometimes so loud as to be capable of being heard
over the entire chest, and to be perceptible to the patient
himself. When well-pronounced it is audible in the left
inter-scapular region.

The diastolic murmur of aortic regurgitation may exist
with an unaltered first sound, and it may replace or simply
follow the second sound. In the early stage of aortic valvu-
litis, it is usually present without a systolic murmur, and in
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aneurysmal dilatation of the ascending part of the arch a like
condition obtains.

Thrill, diastolic in rhythm, and perceptible over the upper
part of the sternum and second right interspace, 1s not in-
frequently present. Almost invariably a frémissement cataire
can be felt on pressure over the subclavian arteries.

A peculiarity with regard to the sounds in the carotid
arteries is to be noted in aortic patency. Usually the first
sound is replaced by a hoarse murmur, whilst there is an
absence of the second sound, or replacement of it by a diastolic
murmur. W here there is no murmur of aortic obstruction in
conjunction with that of regurgitation, there is a single systolic
sound to be heard over the carotids.

The occurrence of diastolic murmur in the arteries in aortic
regurgitation, which is not produced artificially, is rare ; the
peculiar pulse met with in this disease (water-hammer pulse,
pulse of unfilled arteries) has been already referred to (p. 134).

Fig. 32.

Aortic Regurgitation.

The prolonged existence of aortic regurgitation invariably
leads to dilatation and hypertrophy of the left ventricle.
Occasionally the dilatation of the ventricle is so great as to
produce a relative incompetence of the mitral valve, indicated
by a mitral systolic murmur. This murmur is termed the
murmur of secondary mitral incompetency.
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especially mitral stenosis or regurgitation. It may, however,
arise from tricuspid valvulitis, either chronic or acute in form.
Organic disease of the tricuspid valve is usually found in acute

diphtheritic endocarditis.
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Outline figure showing point.of maximal intensity and direction of propagation
of tricuspid systolic murmur. From BYROM BRAMWELL.

Most cases of tricuspid regurgitation are probably unattended
with murmur, as the dilated and weakened ventricle does not
contract with sufficient force to produce one.

In extremely rare cases, a presystolic murmur is heard at 1ts
maximal point of intensity over an area defined by Dr.
Fenwick as follows :—Right angled, triangular in shape; per-
pendicular, right border of sternum and ensiform cartilage from
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the fourth right chondrosternal joint downwards; base,
horizontal line drawn from tip of ensiform cartilage to the
sixth left chondrosternal joint; hypotenuse, a line drawn
from fourth right chondrosternal joint to sixth left chondro-
sternal joint. Presystolic tricuspid murmur is invariably
associated with mitral stenoSis ; the disease of the left auriculo-
ventricular orifice leads to sclerotic endocarditis of the right
side which eventuates in tricuspid stenosis.

PULMONARY MURMURS.

A systolic murmur heard best over the second or third left

Fig. 34.

Outline figure showing point of maximal intensity and direction of propagation
of pulmonary systolic murmur. From Breou BRAMWELL.
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interspace close to the sternum, or Over the cartilage of the
third rib, indicates obstructive disease in the pulmonary artery.
The murmur is usually accompanied by thrill, and is attended
with an hypertrophied condition of the right ventricle.

A diastolic murmur, heard best in the same situation,
indicates pulmonary incompetence, or regurgitation.  The
murmur is transmitted downwards along the sternum, and is
accompanied by a diastolic thrill.

Organic murmurs in the pulmonary artery are of such rare
occurrence that it is needless to dwell further upon their

characteristics.

SIGNS OF VALVULAR LESIONS.

For the sake of simplicity the signs of the various valvular
affections of the heart may be tabulated as follows:—

Systolic murmur signifies regurgitation at auriculo-ventri-
cular orifices; obstruction at arterial orifices.

Diastolic murmur signifies obstruction at auriculo-ventricu-
lar orifices; regurgitation at arterial orifices.

1. Mitral Regurgitation.—Systolic apex murmur propagated
towards the axilla ; accentuated pulmonary second sound;
secondary hypertrophy and dilatation of right ventricle ; systolic
apex thrill.

9. Mitral Stenosis.—-Presystolic or diastolic apex murmur;
accentuated pulmonary or doubled second sound ; secondary
hypertrophy and dilatation of right ventricle; presystolic apex
thrill.

3. Aortic Requrgitation—Diastolic aortic murmur heard
best over aortic area and at mid-sternum. First aortic sound
usually replaced by murmur, so that a bruit de scie can be
heard over upper part of sternum. Systolic hoarse murmur

N
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oreat venous trunks in the thorax and the root of the neck
(bruit de diable). The last-named sign will be described in
the section on venous murimurs.

Hemic vascular murmurs were localised by Hope in the
aorta, and his dictum in reference to a functional murmur was
for a long time accepted—viz., basic in seat, systolic in time,
and developed in the aorta. Hughes, however, directed atten-
tion to its frequent occurrence in the pulmonary artery; so that
now a hemic murmur is found by experience to be located at
both arterial orifices, and is always systolic in rhythm.

" The mode of production of the murmur is thus explained : —
The blood-vessels generally, and the heart and its orifices,
adapt themselves to the oligemia and become proportionately
diminished in size, with two exceptions. The exceptions are—
(1) The aorta and pulmonary artery, which, owing to the
absence of muscular tissue (contractile element) and preponder-
ance of elastic tissue in their walls, cannot alter their capacity
proportionately fo the current passing through them. (2)
The venz innominatz, which are kept permanently distended
owing to the inflexions of the deep cervical fascia. We have
consequently a condition developed which is favourable for the
production of fluid veins in the aorta and pulmonary artery.
The blood passes from each ventricle into a chamber which 1s
relatively dilated, hence the production of murmur. Chauveau
points out that in cases of anmmia, where a hemic murmur
exists, the diastolic pressure on the valves of the aorta and
pulmonary artery 18 diminishe 1, and as the systolic flow of
blood into the arteries meets with less resistance than normal,
the blood-current becomes swift—a condition also favourable
in the produetion of murmur.

Whether or not corpuscular friction—that is, friction of the
blood corpuscles against each other and against the arterial
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has been termed the region of romance, from the various
views which have been urged with regard to the origin and
causation of murmurs having their maximal point of intensity
in this situation. The points which will be specially dwelt
upon in reference to this murmur are its character, the signs
which simulate it, the conditions under which it is met with,
and the probable mode of its production.®

Characters of the Murmur.—It is systolic in time, heard at
its maximal point of intensity in the second left intercostal
space close to the sternum, is not transmissible upwards in
the direction of the left subclavian artery, or downwards over
the ventriculum cordis. It is usually of a grating character,
except when dependent on anmia, when it is soft and blow-
ing. It seems to be developed close to the ear, is frequently
accompanied by a basic impulse, and closely resembles, but
for its 'single character, a murmur of attrition. It varies
considerably in intensity, and is, almost in every instance,
markedly influenced by the respiratory movements. Whilst.
it is fairly pronounced during ordinary inspiratious, it usually
disappears at the acme of a forcible inspiration, its return
during three or four succeeding quiet respiratory movements
being one of gradual progression. The murmur is sometimes
followed by a double second sound; more frequently its sub-
sidence appears to so alter the cardiac rhythm as to produce
the reduplication. It is heard best in the horizontal posture,
being frequently inaudible in the vertical one. Whilst it is
sometimes attended with signs of bronchitis in the upper lobe
of the left lung, and sometimes in that of both lungs, it often
exists independently of this condition; its presence is, how-

* The points noted in reference to functional pulmonary murmurs are mainly
taken from a paper on this subject published by the auwhor in the Dublin
Journal of Medical Science, September, 1881,
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that pulmonary murmur is, as a rule, limited to a small area,
and is not heard under the left sterno-clavicular articulation
or along the clavicle.

The systolic mitral murmur which is to be heard at its
maximal degree of intensity in the second left intercostal
space, one or two inches from the margin of the sternum, 1s
likely to be mistaken for a murmur in the pulmonary artery.
There is no doubt but that a murmur of mitral reflex, heard
best over the situation of the left auricular appendix, 1s
occasionally met with. The peculiar features of this murmur
have been already referred to (p. 169), when dealing with
Naunyn's murmur.

The important distinctive points to note with regard to
Naunyn'’s murmur are:—It has not the grating or thrilling
character of the pulmonary systolic murmur, it is not heard
close to the sternum immediately over the site of the pul-
monary artery, and it is not influenced by position or by the
respiratory function.

Conditions under which it is met with.—Pulmonary func-
tional murmur is sometimes heard when the upper part of left
lung is contracted or consolidated as a result of phthisical
disease or chronic pneumonia. The contracted or condensed
pulmonary tissue compresses and constricts either the main
trunk of the artery or one of its principal divisions, so that the
passage of the blood is attended with murmur (Immermann).
In other cases, the base of the heart being uncovered, owing
to retraction of the lung, the pulmonary artery lies in direct
contact with the front of the chest wall; the antero-posterior
diameter of the heart being increased at each systole is thrust
against the ribs and flattened, and murmur is produced during
the onward current of the blood (Quincke).

In the paper referred to (see note, p. 185) the other con-
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the mode of production of bruit de soufflé, holds good for all
murmurs save those of attrition. It has then to be ascertained
what the conditions are in the pulmonary system for the forma-
tion of this veine fluide. Probably itis caused by great diminu-
tion in the tension of the pulmonary artery, so that when the
ventricles contract a twist or constriction is developed at its root,
and the blood passes through the twisted orifice into the part
beyond which is relatively dilated—hence the occurrence of
murmur. One of the commonest conditions associated with the
murmur is a feeble character of the respiratory movements.
From the general weakness or lassitude attendant upon an ex-
hausting illness, such as acute articular rheumatism, respiration
s of a feeble or superficial character, and the lungsare imper-
fectly expanded. The quantity of air ordinarily inspired being
merely sufficient to overcome their elasticity, the blood passes
with an unusual degree of facility through the capillaries of
the pulmonary artery; the tension of the latter is greatly
Jowered, probably its trunk is shortened, =o that during the
systole of the ventricles a condition favourable to the develop-
ment of a twist at the origin of the vesselis established. The
full expansion of the air-vesicles during forcible inspiration
restores the normal tension of the artery, and the tendency to
the production of a twist at its root is obviated. In other
words, the condition of the artery during feeble respiratory
efforts is one of defective tone—if the term can be applied to a
vessel which contains little or no traces of muscularity—the
defect being due to diminished capillary resistance. A point
which may be mentioned as favourable to the view just
expressed is that during forcible inspiration in the normal
state the pulmonary second sound becomes markedly accentu-
ated. Furthermore, the subsidence of the murmur in the
vertical position may fairly be attributed to the effect of
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grounds to establish the view that these murmuts could be
developed by irregular vibrations of the valves.
The first dynamic murmur which will be considered 13

that heard best over the mitral area—

FUNCTIONAL MITRAL MURMUR.

The occurence of mitral and tricuspid systolic murmurs from
relative incompetency has been already referred to. Though
these murmurs are, no doubt, dynamic in their mechanism,
still they are associated with such grave conditions of disease
that they can hardly be placed amongst those murmurs, hemic
or dynamic, which are not associated with structural change,
and which are of a transient nature, and comparatively trivial
in importance. The mechanism of production of a regurgi-
tant auriculo-ventricular murmur, whether it arises from the
degeneration of an hypertrophied and dilated ventricle, or 18
met with in chorea and chlorosis, is probably the same. One
distinetion, however, may be drawn between the murmurs
which are about to be considered and those which have been
already reterred to—viz., murmurs which are dynamic in their
mechanism, and which are not produced by overstrain of the
ventricular walls, depend upon a condition of relaxation of the
fibres of the ventricular wall, brought about by disordered
nutrition, owing to an impoverished state of the blood.

The conditions in which a functional mitral murmur is met
with may be tabulated as follows:—

1. Chlorosis and an®zmia.

2, In adynamic conditions of the system, which probably
lead to defective innervation of the heart, as in acute rheuma-
tism, in low forms of fever, especially typhus, where the first
sound is replaced by a soft systolic apex murmur (Stokes).
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mechanism was due to atony or partial yielding of the walls
of the left ventricle at the acme of systole. *“ A yielding of
a particular portion of the walls of the ventricle during the
centripetal movement, which takes place in the act of contrac-
tion, may so alrer the direction in which one or both of the
muscult papillares acts upon the segments of the mitral valve
as totally to invert their function, by rendering them effective
agents, not in closing but in opening the orifice of communica-
tion with the auricle. Such yielding may be due either to a
want of sufficient contractile power in a particular part of the
walls of the ventricle, or to atony or want of co-ordination in
the contraction of the different portions of those walls.”
Another view of the mechanism of the murmur of much in-
terest is expressed by Dr. Byrom Bramwell. Dr. Bramwell
points out that the mitral ovifice is surrounded in its posterior
two-thirds by the muscular fibres of the ventricle, whilst the
anterior third, which is fibrous, is formed by the fibrous con-
tinuation of the two posterior aortic sinuses to which the great
anterior flap of the mitral valve is attached. The occurrence
of mitral incompetency is explained very simply by a want of
tone in the muscular fibres of the left ventricle and of the
muscular fibres which surround the mitral orifice—the muscu-
lar sphincter, as it is termed by Dr. Bramwell. His explana-
tion would appear to be based upon the experiments of
Ludwig and Hasse at Leipzig, made in 1880, showing that
the size of the auriculo-ventricular orifices are fully one-half
smaller in systole than in diastole, as is shown in Plate. Tt
appears, further, to have been suggested by an interesting
resumé of Hasse’s and Ludwig’s observations in g lecture
delivered at Cambridge by Dr. Donald MacAlister upon
“the Form and Mechanism of the Heart;” but a careful
perusal of this lecture scarcely affords grounds for the descrip-
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occasion for its existence here, as the small volume of blood
which is left in the ventricle after its contraction, and which
fills the supra-papiilary space (the aortic vestibule of Sharpey),
has an important use assigned to it. The change in shape of
the auriculo-ventricular rings during systole is obviously due
to the combined action of the longitudina! and oblique fibres
which are attached to it, and it remains to be proved whether
an atonic condition of those fibres, by not sufficiently narrowing
the ring, can lead to incompetency of the valve.

FUNCTIONAL TRICUSPID MURMUR,

‘Dynamic tricuspid murmur occurs in similar conditions of
hypertrophy and dilatation of the right ventricle to those which
on the left side of the heart produce mitral regurgitation—
viz., relative incompeteney of the aurieulo-ventricular valve,
Tricuspid murmur is, however, heard much more rare'y in
relative incompetency than mitral murmur, owing to the
comparatively feeble contraction of the right ventricle.

A point of considerable interest in connection with tricuspid
systolic murmur lies in the view which has been urged by M,
Parrot,* viz., that all anemic murmurs are developed at the
tricuspid orifice and indicate tricuspid regurgitation. He
placed the site of maximal intensity of the murmur in the
fourth left interspace, though it was sometimes heard best in
the third or fifth interspace; it was transmitted upwards and
to the right in the direction of the right sterno-clavicular arti-
culation. The murmur was not audible to the left of the
nipple, and was accompanied by double pulsation in the
Jugular veins. The murmur was produced by dilatation of
the right ventricle, and, therefore, of the auriculo-ventricular
orifice, which led to incompetency of the valve closing it ; and

* Bee ante. Arch, Générales de Médecine, 1866.
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the jugular veins, and the murmur ultimately replaces the
pulmonary murmur, which becomes gradually less and less
distinet. The murmur so developed is one of tricuspid regur-
gitation. It gradually extends its area of audition until it is
heard as high as the second left space, over the middle and
lower two-thirds of the sternum, and also to the right of the
sternum in the second right space (aortic area). Post-mortem
examinations showed that in certain cases the second right in-
terspace was occupied by the right auricular appendix, which
here covered the aorta, so that the position of the auricle
would be specially favourable for the transmission to the
aortic area of a murmur of tricuspid regurgitation. In a later
stage of tricuspid regurgitation the murmur is heard over the
situation of the conus arteriosus, slightly to the left of the
position of the root of the pulmonary artery. This is due to
altered position of the heart in its relation to the chest wall,
As the right side enlarges, the pulmonary artery is thrust
upwards to the left; and the right heart, as a whole, under-
goes a kind of rotatory movement, which brings more and more
of its surface in contact with the chest wall, the process of
rotation from left to right taking place until epigastric pulsa-
tion makes its appearance. The displacement upwards and
outwards of the pulmonary artery would account for the
gradual subsidence of pulmonary murmur when tricuspid
regurgitation had been fully established (Russell). The ulti-
mate condition of the heart in anemia is reached when, in
addition to tricuspid regurgitation, functional regurgitation is
established at the mitral orifice and is indicated by a systolic
apex murmur.

There is, however, authority of considerable weight against
the view that the pathognomonic murmur of an®mia is one
of tricuspid regurgitation. Dr. Balfour is a strenuous sup-
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heart. Where large thin-walled pulmonary excavations are
situated in those parts of the lungs which adjoin the heart, the
air may be expelled from the cavities during systole with a
blowing or sipping sound. The sound heard in such cases
may vary much in character, being amphoric or metallic in
timbre, or resembling a bubbling or gurgling rile. All these
sounds depend on the movements of the heart, and are inde-
pendent of the movements of respiration.

ENDOCARDIAL AND EXOCARDIAL MURMURS.

- It is now convenient to tabulate the distinctive features of
endocardial and exocardial murmurs,

Endocardial murmurs present usually the following charac-
ters:—

1. They are soft and blowing in sound, and occasionally
present a musical tone.

2. They are associated with the sounds of the heart.

3. They are heard best at different fixed sites over the
cardiac region, and are propagated in fixed directions by the
current of the blood.

4. They are usually single. A double murmur is, however,
frequently met with over the aorta, less commonly over the
mitral area.

9. They are, with few exceptions, loudest when the heart
beats forcibly, as after vigorous muscular exertion. Cases
where murmurs disappear after exertion are those which are
associated with an atonie condition of the heart’s muscle.

6. They are not influenced by pressure. Ixceptionally,
pressure over the pulmonary area in young persons may
generate a systolic murmur.

7. They are influenced to some extent by respiration; a
systolic apex murmur may be louder during inspiration than












AUSCULTATION OF THE ARTERIES AND VEINS. 205

observed on both sides, and is always intensified by getting
the subject under examination to hold out the arm horizontally.
It may be audible only in this position.

Subelavian murmur, in solidification of the apex of the lung,
is usually met with on the left side, and is heard best during
the acme of inspiration, and especially when inspiration and
the systole of the heart coincide. This serves to explain the
want of constancy and variability in intensity of the murmur.
The sign is often of value in the diagnosis of pulmonary
phthisis,

- A systolic murmur developed in the arteries of the base of
the brain, and present in children both in health and disease,
has been described by Fisher. It is a soft blowing murmur
heard best over the great fontanelle and its immediate
neighbourhood, usually from the fourth month to the second
year of life; but where, from disease, the fontanelles remain
open, as late even as the sixth year of life. The murmur is
believed to arise in the tortuous arteries of the eranial base, and
to be transmitted thence through the brain mass to the surface.
It is termed the encephalic murmur. The existence of this
murmur cannot be said to have any diagnostic significance.

Diastolic murmur existing in the arteries has been observed
in cases of aortic regurgitation. It has been already referred
to as due to the reflux of blood along the artery occurring
during the ventricular diastole. This murmur has been made
the object of special study by Duroziez, who regards it as almost
pathognomonic of aortic patency, though it has been met with
in endarteritis of the aorta and large trunks, in aneurysm of
the aorta, in hypertrophy of the left ventricle from cirrhotic
kidneys, &c. (Friedreich). Duroziez points out that in aortic
regurgitation, by making pressure with the stethoscope upon
peripheral arteries like the subclavians or femorals, a double
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of intermittent venous murmur have been described—presys-
tolie, double, and diastolic.

Presystolic venous murmur is heard, according to Parrot,
in all persons when lying down, from the passage of the blood
backwards through the mouth of the internal Jugular vein
during the auricular systole. This is certainly not a constant
phenomenon.

Double venous murmur has been observed at the root of
the neck in cases of tricuspid regurgitation, presystolic and
systolic in rhythm (Parrot). Itis developed by the contraction
of the right auricle, and by the regurgitating wave of blood
which is sent into the veins during the contraction of the
right ventricle. It is probable that most of such cases
present a rhythmical intensification and enfeeblement of a
continuous venous hum—intensified during inspiration and
cardiac diastole; weakened, or entirely absent, during expira-
tion. A double venous pulsation, appreciable by inspection,
and sometimes by palpation, no doubt, exists in tricuspid
regurgitation, but a distinctly marked double murmur in the
veins in such cases must be of rare occurrence.

Drastolic venous murmur has been observed by Friedreich
where there has been increased pressure of the aorta on the
vena cava, or venz innominat®, The cases in which its
occurrence has been noted are hypertrophy of the left ventricle,
with strong aortic pulsation and exophthalmic goitre,

Before passing from conditions affecting the circulation
through the jugular veins, it may be well to allude to the
sound described by Bamberger, which is developed in the bulb
of the jugular vein in cases of tricuspid insufficiency. It has
been pointed out that venous pulsation of the veins in the
neck does not occur unless the valves at the root of those veins
are incompetent. In the early stage of tricuspid regurgitation,









212 HOSPITAL PRACTICE.

Upper zone contains the right and left hypochondria and
the epigastrium.

Middle zone contains the right and left lumbar regions,
with the umbilical region intervening.

Lower zone, the right and left iliac regions, with the hyp o-
gastrium between.

Fig. 35,

REGIONS OF THE ABDOMEN.

(a.) Hypochondriac regions,
(b.) Lumbar regions,
(c.) Iliac regions.
(d.) Epigastric region,
(e.) Umbilical region.
(f.) Hypogastric region.
(Taken from Dr. GrarAM Browre's * Medical Diagnosis.”)

In the epigastric region are situated superficially the body
and pyloric end of the stomach and the left lobe of the liver;
deeply the pancreas, hepatic vessels, ceeliac axis, and part of the

aorta.
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tation of the uterus in pregnancy, the sounds heard over this
organ being those of the feetal heart and the placental bruit.
The sounds of the feetal heart are first heard towards the
end of the fourth month of fwetal life. They are said to be
most frequently heard towards the left side of the mother.
Placental bruit is a sound which is developed in the dilated
uterine arteries, synchronous with the arterial pulse, and
audible during the second half of pregnancy.
Friction murmurs in connection with peritonitis may be
occasionally heard.
- Hamburger recommends auscultation of the cesophagus
during the act of swallowing as aiding the diagnosis of diseases
affecting this tube. The cervieal and thoracic portions may be
examined. In the examination of the former, the stethoscope
is placed upon the left side of the neck close to and behind
the trachea, at a point between the hyoid bone and supra-
clavicular fossa; the thoracic portion may be examined by
listening with the stethoscope along the left side of the spine,
from the level of the last cervical to the right dorsal vertebra,
The main point insisted upon by Hamburger is that whilst in
normal conditions, during the swallowing of fluid, a ringing
gurgling sound is at once produced; in stenosis of the cso-
phagus the sound which follows deglutition is developed after
an abnormally long interval, and in an enfeebled degree.
This mode of examination needs to show some more definite
degree of value before it can be said to recommend itself as a
sign of physical diagnosis.

Y. MENSURATION,

This method is employed chiefly to ascertain the progress of
cases of ascites, and alsoas a diagnostic between this condition
and ovarian dropsy.
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CO, and alcohol. A small quantity of yeast is added to
urine which fills a test-tube; this is covered with a saucer
and inverted, and kept in position by a clasp. If sugar be
present, CO, will collect at the upper part of the test-tube.
Quantitative estimation of Sugar.—Twomethodsof estimating
the quantity of sugar exereted may be given—one by volu-
metric analysis, and the other by circular polarisation.
Volumetric Process.—This process is carried out usually by
the use of Pavy's modification of Fehling’s solution. The
principle of Payy’s method is to ascertain how many minims
of urine will be required to reduce the whole of the suboxide
of copper in 100 minims of Pavy’s mpper solution. 100
minims of the solution, equivalent to half a grain of sugar,
are measured with a pipette into a porcelain capsule, and
diluted with an equal bulk of distilled water. Into this is
dropped a fragment of caustic potash, about twice the size of
a pea, for the purpose of causing the reduced oxide to fall in
a denser form, so that the liquid may remain clear and allow
the change of colour to be more readily seen. The capsule is
then placed over the flame of a spirit lamp until it boils; a
pipette, graduated to hold 100 minims, with sub-divisions, is
charged with urine, and this is allowed to flow, drop by drop,
into the boiling copper solution, which is kept constantly
stirred with a glass rod. If sugar be present, the yellow and
red oxide of copper gradually appears in greater quantity ; but
as soon as 1t is formed it settles, leaving the liquid still blue.
At length, however, the blue colouris entirely removed, being
replaced by an orange or an orange-red. At the moment this
occurs the operation is suspended, and a glance at the pipette
shows how much urine has been used. The copper solution,
as has been stated, is of such a strength that exactly half a
grain of sugar is required to decolourise 100 minims of it.
Thus there is half a grain of sugar in the quantity of urine
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EXAMINATION OF THE F.ECES.

An examination of the feces affords evidence as to the con-
dition of the organs engaged in digestion, and data upon
which to form a diagnosis. The examination, as in that of
urine, deals with the physical characters of the discharges, as
well as their microscopical and chemical constitution. As
however, the general characters of the faces must vary with
the food taken, the examination of the bowel excreta does not
afford so definite an indication of disease as that of the urine.

The physical characters deal with (a) quantity, (b) consist-
ence and form, (¢) colour, (d) odour, (¢) reaction.

(¢) The quantity varies with the quantity and nature of
food taken and the activity of the secretions of the alimentary
canal. It is increased by the use of a vegetable diet. It is
comparatively large in children ; small in old age. The average
quantity excreted by a healthy adult is 5 ounces daily, varying
from 2% to 10 ounces. In certain diseases attended with diar-
‘hea—acute catarrh, cholera Asiatica, cholera nostras or
cholorine, dysentery, &c., the quantity may reach to several
pounds in twenty-four hours, consisting mainly of watery
transudation from the mucous surface.

(b) The eonsistence of the faeces depends upon the rapidity
with which the intestinal contents pass through the bowels;
the slower the rate the greater the absorption of fluid consti-
tuents, so that in constipation the discharges are solid, more
or less dry and *formed” or “moulded.” In infants the
consistence of the fmces is that of pap. Where there is
diarrheea, the consistence varies between all degrees of fluidity.
When there is great delay in the passage of the contents of
the ileum into the large intestine, the motions become hard
and nodular (scybala), and the hard masses may block up the
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several diseased conditions. Ordinarily, albumen is
not an ingredient of fwces, but it is present in large
quantities in cholera stools, which resemble blood
serum in composition,

The elinical indications derived from an examination of the
stools may be tabulated under the heads of Cholera, Dysentery,
Enteric Fever, Pancreatic Disease, Hepatic Disease, and
Fever.

Cholera.—The stools in the algid stage of cholera are rice-
water or whey-like in appearance, inodorous, excreted in from
50 to 100 ounces or more in twenty-four hours, and wholly
wanting in bile pigment. They are composed of a puid
which is alkaline and contains a large proportion of chloride
of sodium and some albumen, and a sediment in which are
found whitish flocculi consisting of epithelium, fungi, granular
débris, and crystals of salts—chiefly phosphates. In most, if
not all, cases of Asiatic cholera, a peculiar curved bacillus or
spirillum, known as Koch’s “comma bacillus,” is found in
the intestinal discharges. In cholera nostras, or cholorine, a
micro-organism resembling Koch's has also been found.

Dysentery.— Stools feetid or gangrenous in odour, like that
of a dissecting room. A great number of discharges, sometimes
amounting to hundreds, in twenty-four hours, only a few
drachms being voided at a time. Sometimes the discharges
represent yellowish masses of mucus speckled with blood and
mixed with a small quantity of fmcal matter; in the late
stages small red lumps, like raw washed meat, are observed in
a reddish albuminous fluid. At other times the stools may
consist of blood, pus, or gangrenous shreds of the howel,
which are expelled with a brownish serous fluid.

Interic Fever—The unsual stools in this disease are of a
pale brownish-yellow liquid, resembling pea-soup, alkaline in
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