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CIRCULATORY SYSTEM, 99

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

F1a, 33, —Tracing taken with’ Marey's sphygmograph from the radial artery
in a case of mitral incompetence ; pressure 2 oz.

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

F16. 34.—Tracing taken with Sommerbrodt's sphygmograph from the radial
artery in a case of mitral incompetence : pressure 2 oz,

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






CIRCULATORY SYSTEM. 101

vertical when taken with sphygmographs writing with a
lever at right angles to the paper, and it inclines somewhat
backwards when obtained with such a sphygmograph as
Marey’s. This line of ascent is commonly called the per-

Fi6. 35.—Tracing from pulse of healthy man ; pressure 2§ oz,

cussion wave, and 1t is caused by a swift wave of distention
produced by the sudden entrance of the blood from the left
ventricle into the arterial system. It terminates in a sharp
apex. The line of descent (6-g in Fig. 36) is caused by the

F16.736.—Diagram of pulse tracing in health.

more gradual contraction of the vessel after the cessation of
cardiac systole. As above mentioned, it is interrupted by
two distinct elevations. The first or earlier of these (d in
Fig. 36) is commonly known as the predicrotic or trdal-wave,
and 1t 1s believed to be caused by the blood-stream coursing






CIRCULATORY SYSTEM. 103

ascertaining the fulness of the artery, and the tension or
degree of blood pressure.

Fi1a. 37.—Tracing taken from a case of advanced atheroma of the arteries
by means of Marey's sphygmograph ; pressure 3 oz.

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

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

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

It 1s to be estimated by the amount of force necessary to












CIRCULATORY SYSTEM, 107

The rhythm depends entirely upon the nervous influences
governing the motor impulses giving rise to the cardiac
systole, and these nervous influences may be disturbed by
alterations in blood pressure, such as want of compensation.
In mitral stenosis the irregularity of the pulse is sometimes
a marked feature of the disease even at an early stage, as In

Fig, 42.

Fic, 42.—Tracing taken with Marey's sphygmograph from the radial artery in
a case of mitral stenosis ; pressure 24 oz.

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

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

The omission of pulse-waves constitutes the symptom
known as intermission (pulsus deficiens), while the inter-
calation of additional pulsations is known as wnfercurrence
(pulsus interéidens). These conditions are most commonly
associated with lesions of the muscular or valvular apparatus
of the heart. In certain cases the pulse-waves occur in
groups separated by intervals of time. When in pairs the
pulse 1s termed pulsus bigemanus, when in threes, pulsus
trigeminus. When a large alternates with a small pulse-
wave, the pulse is called pulsus alternans. 1In all such
conditions the size of the pulsations is unequal. The sphyg-
mograph reveals the characters of these varieties of pulsation
in a striking manner.




108 PHYSICAL DIAGNOSIS.

I't should be observed that in many cases some of the
contractions of the heart are not sufficiently energetic to
drive a wave of pulsation to the periphery of the arterial
system. Such pulsations are said to be abortive, and they
are a frequent cause of intermission,

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

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

F1G. 43.—Tracing taken with Marey's sphygmograph from the radial artery in
a case of aortic incompetence ; pressure 8 oz.

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

A small or thready pulse (pulsus parvus) is found in cases
of inanition, cardiac weakness, and obstruction in the arterial
system,—as, for instance, in aneurism. It is common in
diseases of the mitral orifice, and is very marked in cases of
extreme aortic stenosis. The accompanying illustration, Fig.
44, is a tracing from such a case,
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As a rule a large is associated with low, and a small pulse
with high tension, as has already been mentioned in referring
to tension.

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

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

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

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

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

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

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












CIRCULATORY SYSTEM, 113

jugular valve communicates a distinet pulsation to the con-
tents of the vein beyond, and every separate shock received
by the valve is similarly transmitted to the blood above.
Tracings obtained from the external jugular vein show at
times a single wave, caused by auricular systole. There may,
however, be two impulses, in which case the second wave is
produced by a shock transmitted backwards from the heart,
during the closure of the auriculo-ventricular valves. At
rare times there may even be a third wave, agreeing in time
with the diastole of the heart, and no doubt communicated to

FiG. 45.—Tracing from the internal jugular vein in a case of tricuspid
incompeétence,

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

The venous pulse in diseased conditions 1s essentially
different. This pulse usually consists of two distinet waves,
the first and smaller being produced by the systole of the
right auricle ; the second and larger being caused by a wave
of regurgitation from the ventricle into the auricle. This
form of pulsation of the jugular veins is pathognomonic of
tricuspid incompetence., A tracing of such a venous pulse
1s annexed, in which the auricular and ventricular waves can
be clearly seen. The exact form of these waves varies greatly,
and the tracings obtained from the internal and external
Jugular veins differ greatly in details, although their main
curves are similar.















































































































































































































































































































































































































































































































































































































































































































jiz PHYSICAL DIAGNOSIS.

detected by the examiner, if his own colour sense be good,
by noting whether the test object, which appears red or green
when viewed directly, becomes bluish or yellowish when
viewed by himself indirectly in the inner half of the field of
etther eye, and moved into an increasingly peripheral position,

Fi6. 105.—Perimetric chart showing fleld of vision of right eye—for white
(W), blue (B), red (R), and green (), as projected on the inner surface
of a hemisphere whose pole is the point of fixation. N denotes the nasal
or inner, T' the temporal or outer half of the field.— {Landolt.)

The fields of vision may be found defective—
(a.) In extent or continuity,
(0.) In acuity,
(a.) Extent.—Concentric contraction of the fields is met
with notably in retinitis pigmentosa, and usually in atrophy
of the optic nerve; but not infrequently in the latter the
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