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FHE PULSE, 19

the finger, and will jerk up the lever of the sphygmograph
more rapidly and to a greater height, while the fall will be

more Mrl'u[:l and the dierotie rebound well marked.

FlG., 5. —LOW-TENSION PULEE, SHOWING DICROTIEM,

FlG., b.—HIGH-TENSION PULSE,

When the artery is contracted and in a condition of
hypertonus (to which reference will be made later), and the
blood pressure is high, the vessel is not easily flattened by
the finger or lever of the sphygmograph. The wave
appears to be small and the excursion of the lever is
limited, so that the pulse may appear to be weak, until
more pressure is made, when its true character will be
brought out, and the greater the pressure made the stronger
the pulse will appear to be. The tracing will have a less
abrupt upstroke, and will be of no great height, while the
summit may be rounded, and the descent gradual, and
unbroken by a dierotic wave. By the fingers the artery
will be felt as a firm rounded cord, and will not be easily
compressed.

[t is important, therefore, to carefully examine the
artery between the beats, rolling it beneath the fingers and


















































































































SIMPLE ACUTE ENDOCARDITIS. 57

and a few red corpuscles deposited from the blood stream.
Deeper down is a layer of simple fibrin free from corpus-
cular elements, and below this, again, is a layer of granula-
tion tissue, formed by proliferation of the endothelial cells

FIE. T

as a result of the inflammatory process. The inappropriately
named ¢ vegetations” are thus simply neecrotic tissue,
coagulated fibrin and leucoeytes deposited from the blood
stream on an inflamed surface. They may become partially
absorbed, but, for the most part, the granulation tissue





























































CMALIGNANT” OR “ PERNICIOUS" ENDOCARDITIS. 77

16, the oldest 54, and no less than thirteen out of seventeen
were between the ages of 22 and 45,

The Temperature.—This may vary considerably. Some-
times the onset is insidious and the temperature is little
raised above normal, ranging from 99 to 100, with intervals of
apyrexia for some days. Later on, as the symptoms become
more pronounced, the temperature ranges high, and assumes
a septicemic type, running up to 102, 103, or 104 in some
period of the twenty-four hours, and dropping to 99 or 100 at
another. In the final stages, when the patient is exhausted
by the disease, 1t is frequently subnormal in the morning and
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TEMPERATURE CHART FROM CASE OF PERNICIOUS ENDOCARDITIS

only slightly above normal in the evening. IExacerbations
of temperature usually mark the occurrence of infarets.

The above temperature chart, from the later stages of
a severe case, shows the extreme irregularity of tempera-
ture that may ocenr.

There was evidence of infarction of the kidney and spleen
respectively when the temperature rose to 103° and 104" F.
at the points marked A and B on the chart.

Infaretion.—Infarction of the spleen will commonly be
attended with pain in the left hypochondriac region, with
tenderness of and possibly some enlargement of the spleen.
[nfaret of the kidney is msually marked by pain in the
loin, followed by h@maturia and albuminuria, but these may





























































THE PULSE IN FVALVULAR LESIONS. 07

i;; al ul[ LevVers, FHH' [l'll]:-:l'-'n‘-;lu* i.a H,]Hll Hhu]'i, :Hu] IJI’I.H.“H';-‘
the finger rapidly.

The characteristics of the different types of pulse, as
brought out by the sphygmograph, are shown in the accom-

lm.'lllj.'i:ll.:’ tracings.
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FiG. 11.—AORTIC STENOSIS

FIG. 12, —AORTIC INCOMPETENCE.

FIG. 13.—MITRAL STENOSIS.

FIG 14.—MITRAL INCOMPETEXCE,

In Fie. 11, the pulse of aortic stenosis: it will be seen

that the wave is of little altitude, and has a sloping
upstroke, with a rounded top and a gradual descent; that
18 to say, the wave is small, and attains 1ts maximum
oradually, is persistent or long, and subsides slowly. There
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130 HEART DiSEASE,

go that the column of blood in the arm does not fall back
towards the heart, tending to empty the vessel, but is ready
to transmit the systolic pressure.

The pulsus bisferiens is sometimes met with in aortic
incompetence, more commonly when there is concomitant
stenosis. It is a peculiar double beat, best felt when the
fingers exert a moderate pressure on the artery, less than is
necessary to bring out fully the collapsing character of the
pulse, but more than is employed to appreciate dichrotism.
I't can be readily demonstrated by the sphygmograph. It is
produced by a double systolic effort, which can sometimes
be felt or heard in the heart itself, and which frequently
eives rise to a double rush of blood audible in the carotids.

FiG. 10.—PULSUS BISFERIEXE.

According to D’Espine, of Geneva, the normal systole of the
heart is & deux temps, or a double contraction, of which this is
an exaggeration. The pulsus bisferiens can not uncommonly
be induced by an effort, which throws additional work on
the heart ; for instance, in one case it was not present while
the patient lay quietly in bed, but was brought out when
he held up both his hands,

Irregularity of Pulse.—Though the pulse of aortic in-
competence is for the most part regular in force and
frequency, in advanced cases, especially when the heart is
beginning to fail, irregularity of pulse is not uncommon.
The irregularity, which may be described as faltering, I8
first manifested by the occurrence of a short and rapid

pulsation of less force and amplitude than the ordinary









AORTIC INCOMPETENCE, 133

1. Concomitant aortic stenosis may interfere with the
suddenness and completeness of the collapse, when the
amount of regurgitation would have to be estimated by
other means than by the pulse.

2. In the last stages of aortic regurgitation, when the
heart is failing, there may not be sufficient force in the
cardiac systole to produce the collapsing pulse.

3. In aortic disease, acquired in later life from dilatation

of the aorta or degenerative changes in the wvalves, the

FIGS. 18,—L0OS8 OF COLLAPSE IN PULSE OF AORTIC REGURGITATION
DUE TO DEGENERATIVE CHAKGES,

pulse has not the typical sudden and collapsing character.
(Figs. 17 and 18.) This absence of collapse in the pulse is
partly due to the rigidity and loss of elasticity in the
vessels, partly to the fact that the incompetence is not great,
as 1 such cases life is rarely prolonged if the regurgitation
becomes considerable.

The difference between the pulse of aortic incompetence,
due to degenerative changes in the valves, and the ordinary
collapsing pulse is well brought out by a sphygmographic
tracing,
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FIBROSIS OF THE MYOCARDIUM. 331

and the mitral valve were thickened and rigid, though there

Fig, 21.—HEART BHOWING AN EXTREME DEGREE OF FIBROBIS
OF THE WALLS ARD ENDUOCARDIUR,

was no actual loss of substance. The coronary arteries were
patent, and not rigid or thickened. The heart was dilated,
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ANEORYSMW OF FHE ARCH OF THE J0K74. 434

Difference between the two radial pulses is, however,
frequently one of the most important physical signs in
diagnosis of aneurysm, and may be present in the earlier
stages, before pulsation is visible.

Difference between the pulses may arise: (1) From
partial blocking of the mouth of one ot the main branches
of the aorta given off from an aneurysmal sac by projection
into it of a portion of fibrin from the organized deposit on

the walls of the sac. (2) From pressure on the innominate, or

one of the sub-clavian arteries by an aneurysm ; one of these

Walter Droadbent, fecit.

b'lki,:f'i},—E,l-.l"]' RADIAL PULSE IN ANEURYSM OF ASCENDING AORTA INVOLYING OHIFICE
OF INNOMINATE AHRTERY.

FIG. d0.— RIGHT IADIAL PULSE 1IN BAME CASE.

vessels may even be involved in the sac and run in its walls,
so that its lumen becomes partially or totally obliterated.
For instance, the right radial artery may be smaller than
the left, and the pulsation in it weakened or altered in
character, or entirely absent, from pressure of an aneurysm
on the innominate artery, or from obstruetion of its orifice.
More frequently it is the left pulse which is affected, either
by the interposition of an aneurysm between the origin of

the innominate and the left sub-clavian artery, or by the



440 HEART DISEASE.

latter ]u'in:_[ riven off from the }L[l(.‘lll'}'r{lllil] sac 1tself, In
such a case the left radial pulse will present all the
characters of the aneurysmal pulse above described, while
the right radial pulse will be unaffected, and the difference
between the two pulses may be very marked, as will be seen
in the tracings (Figs. 31 and 32). It is important, however,
to remember that difference between the pulses at the wrist
may arise from other causes than aneurysm. The calibre of
the radial arteries on the two sides may be different ; some-

times the radial artery is smaller in one arm than the other,

FIG. #l.—LEFT RADIAL IN ANEURYSM OF AJLTA INVOLVING ORLFICE
OF LEFT-OLAVIAN,

FIG. 2. —NIGHT RADIAL 1IN SAME UASE; UNAFFECTEIL.

and the ulnar artery larger by way of compensation. Or
the radial artery may turn round prematurely to the dorsal
aspect of the limb, being represented at the wrist only by
a small branch, the superficialis vole. A real difference
between the two pulses may be caused by pressure of a
tumour on any part of the arterial channel of which the
radial i1s a branch—sub-clavian, axillary, brachial. Again,
the orifice of the innominate or of the left sub-clavian may
be partially occluded by a ecalcareous deposit, the result of
atheromatous changes.

In a case that was under my care at St. Mary’s Hospital
in 1893, the difference in the character of the two radial

pulses was so marked and so typical of aneurysm that there



ANEURYSM OF THE ARCH OF THE AORTA. 441

seemed to be no escape from a diagnosis of aneurysm of
the transverse part of the arch involving the orifice of the
left sub-clavian (vide tracings Figs. 33 and 84). The patient
was fifty-eight years of age, and was admitted for shortness
of breath and severe pain in the prwccordial region. The
heart was hypertrophied, and there was a double aortic
murmur. There was no pulsation visible over the aortic or
pulmonic area, and no dulness on percussion. There was,
in fact, no other physical sign of aneurysm, except the

FIG. 33, —LEFT RADIAL PULSE, IN CASE WHERE ORIFICE OF LEFT SUD-CLAVIAN
WaAS OBSTRUCTED BY ATHEROMA.

FIG. 34, —RIGHT RADIAL PULSE.

marked difference in the pulses, though the severe pain
in the chest and paroxysms of dyspnea were symptoms con-
sistent with, and in favour of aneurysm. At the post-mortem
no aneurysm was found, but the orifice of the left sub-clavian
artery was about one-half occluded by a thick calcareous
plate projecting across it. The aorta was also dilated and
atheromatous, and the aortic valves were incompetent.

Delay of Pulse—One of the most characteristic differ-
ences between the two radial pulses which may be present
in aneurysm is the apparent delay in one, when they are
both felt at the same time. If omne is affected by the
interposition of the aneurysmal sae, the rise in pressure is
more gradual, and reaches its maximum later; and as this
18 what is felt as the pulse, it will be delayed as compared
with that of the other side.
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debed HEART DISEASE,

of superficial and deep collateral venous cirenlation varies
ereatly in different cases,

The jugulars are distended, and an important point
is that they are not n?lniriimf aven Emri[ul]}' |r}.' o deep
inspiration, as is the case, more or less, when the veins
of the neck are full from back pressure in the systemic
venous system in mitral disease, or In tanhj':-Hrlnu and
bronchitis.

FIG, 39, —TORTUOUS DILATED VEINS ON SURFACE OF LAHRGE ANEURYSM oF
ABQENDING AORTA.

Again, there is no true jugular pulsation such as 18
present in venous reflux from the tricuspid 1ncompetence
which supervenes as a result of dilatation of the right
ventricle in mitral disease or emphysema. There may,
however, be apparent pulsation in the veins caused by the
subjacent carotid.

There may be pressure on the azygos vein which passes

up behind the root of the right lung to open into the
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