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58 CIRCULATORY SYSTEM.

movement, an increase or decrease of the pressure yielding
a less perfect tracing. Such are the points which must be
borne in mind. The use of the sphygmograph can only be
acquired by dint of assiduous practice. In the following

MG, 37.—Tracing taken with Marey's sphyprmograph from the radial artery
in a cose of mitral incompetence ; pressure 2 oz,

pages its indications will be mentioned along with the de-
seriptions given of the different elements of the pulse, and
their variation as ascertained by means of the finger.

It is necessary to recognise the fact that tracings taken
from the same artery at the same time, but by means of

Fig, 88.—Tracing taken with Sommerbrodt’s sphygmograph from the radial

artery in a case of mitral incompetence ; pressare £ o

different forms of sphygmograph, may present very varied
appearances. The two tracings above, for example, were
obtained at the same time from the right radial artery of
a patient suffering from mitral incompetence with hyper-
trophy of the left ventricle. The pressure in bot h cases was
the same, but in the case of the tracing taken with Marey’s







Qo CIRCULATORY SYSTEM.

fectly regular as regards time and extent. KEach pulsation
should be of moderate and uniform volume and foree, while
neither too long nor too short in duration, while the sus-
tained pressure within the vessel should be moderate.

Fia. 39, —Tracing from pulse of healthy man ; pressure 2} oz.

A sphygmographic fracing of the pulse in health, as in
Fig. 39, presents a sudden and uninterrupted line of ascent,
and a gradual line of descent, marked by two distinet un-
dulations. The line of ascent (a-b in Fig. 40) is almost
vertical when taken with
sphygmographs writing
with a lever at right
angles to the paper, and
it inclines somewhat
backwards when ob-
tained with such asphyg-
mograph as Marey's.
This line of ascent is

S i e e e I e ol S 7 commonly called the per-

Fig. 40,—Diagram of pulse tracing in health.

cussion wave, and it 18
caused by a swift wave
of distention produced by the sudden entrance of the blood
from the left ventricle into the arterial system. It terminates
in a sharp apex. The line of descent (b-y in Fig. 40) 18
caused by the more gradual contraction of the vessel after
the cessation of cardiac systole. As above mentioned, it 18
interrupted by two distinct elevations. The first or earlier
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92 CIRCULATORY SVSTEMN,

which also causes the absence of the usual waves seen on the
descending line of the tracing.

2. The Character of the Pulsation must be observed
with regard to its rate and rhythm,

(a) The rate of the pulse, or the number of pulsations in
a given interval of time, varies with changes in cardiac
activity, blood supply, and arterial tone,

In an adult man the number of pulsations usually varies
between 60 and 70 in a minute, but there are personal
idiosynerasies which in conditions of apparent health may
lead to the rate of pulsation being as low as 20 or as higin
as 100 per minute. An increase in the rate constitutes a

F16. 41.—Tracing taken from o case of advanced atheroma of the arteries
by means of Marey's sphygmograph ; pressure 3 oz

JSrequent pulse (pulsus frequens), and a diminution in the rate
1s termed an infrequent pulse (pulsus rarus).

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

The rate of the pulsation is increased by the febrile state,
and the increase is in almost all diseases directly proportional
to the rise of temperature. In enteric fever and cerebral
inflammations this direct ratio is usually absent. The pulse
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RHEYTHM, 2 )3

is increased in frequency in certain nervous diseases,
especially exophthalmic goitre, and nervous palpitation.
It is also more frequent in almost all the organic diseases
of the heart, the only common exception being aortic
stenosis,

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

(0) The rhythm of the pulse is absolutely regular in

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

health, both as regards the time and extent of the beat, but
there are personal idiosyncrasies which lead to irregularity
without any apparent cause.

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 both in the
time and extent of the beat is sometimes a marked feature
of the disease even at an early stage, as in Fig, 42,

Irregularity of the pulse is frequently found in cardiac
degeneration and in nervous diseases, and it is quite a
313:111111011 symptom in elderly persons without any apparent

isease,






THE PULSE CHARACTER. a5

emptiness of the arterial system. Fig. 43 gives a sphygmo-
graphic 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 aneurysm. 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.

A small pulse is frequently associated with high ‘arterial
tonus,” a large pulse with relaxed vessels,

In health it is found that the volume of the pulse in-
ereases with inspiration, and diminishes during expiration.

Fig. 43.—Tracing taken with Marey's sphygmograph from the radial artery in
a case of aortic incompetence ; pressure 3 oz.

| A clinical feature is occasionally noted in which the converse
 occurs, z.e. a lessened volume during inspiration, and an
increased size during expiration. This condition of the pulse
| 18 known as pulsus paradoxzus. It has been most commonl y
} noted 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 carefull y dis-
Itinguished from the fulness of the vessel between the beats.
(b) The force of each wave, the pulse pressure, gives the
\observer an estimate of the maximum blood pressure within
\the arterial system. It depends in the main upon the
‘energy of the cardiac systole, but to some extent also upon
the tone of the arterioles. It is to be estimated by plac-




96 CIRCULATORY SYSTEM.

ing the fingers upon the artery, and noting the pressure
necessarily exerted by the proximal finger to obliterate the
wave from the distal finger.

In all conditions of inereased cardiac activity the force
of the pulse is inereased, 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 blood into the capillaries. The duration is longer when
the blood has considerable opposition to overcome in passing
out of the arteries, and shorter under converse circumstances,

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

It is also longer when the systole of the heart is prolonged,
and shorter when the cardiac contraction is brief.

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

A slow or sluggish pulse (pulsus tardus) is almost in-
variably associated with high arterial pressure; but this 18
not an absolute rule, as in aortic stenosis, for example, where
there is much obstruction, the pulse may be extremely
sluggish, although the arterial pressure is low. A slow
pulse is found in all affections where there 1s contraction of
the smaller arteries, such as angina pectoris, renal disease, and
arterial sclerosis,















FENOUS PULSE, 101

addition to these movements caused by respiratory condi-
tions, there are others solely connected with the ecirculatory
functions. These are grouped together under the term
venous pulse.

The venous pulse in health consists of slight undulations
which are invariably earlier in time than the apex-beat ; the
venous pulse is therefore, to use the common phrase, pre-
gystolic. This pulsation is only seen in very thin persons,
and it is, as a rule, more visible in the external than in the
internal jugular vein. It is produced by the contraction of
the walls of the great veins and right auricle, which causes a

Fia. 49.—Tracing from the internal jugular vein in a case of tricuspid
incompetence,

current to flow backwards as far as the valves on the veins.
| The blood current is stopped there, but the closure of the
jugular valve communicates a distinct pulsation to the
' contents 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
. pmducnd 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



















WHITE CORPUSCLES. 107

c.nm. The same result
will be obtained if the
total number of cor-
puscles counted be mul-
tiplied by 200.

The number of white
corpuscles in 1 e.mm. of
blood is usually stated
at 7000 to 8000, but
it varies greatly even in
health. Itisrare, how-
ever, for the number to
rise above 12,000 or fall
below 5000 without
some abnormal condi-
tion being present.

Under normal con-
ditions an increase
may take place—a
physiological leucocy-
tosis, thus after a diet
rich in proteids, during
pregnancy and after
parturition. Patholog-

Fig, 51. — Oliver's hemoglobing-
meter. e, Glass cell for receiving
the blood from the pipette ; the
dilution is effected within the cell
itself. a, Standard graduntions
made of tinted glass. The appar-
atlus is shown of the natural size.














































































































































































































































































































































































































































































































































THE URINARY SYSTEM,

280

‘uiqopdomy jo wnajoads aYL—"F0T "011

upgbamBEy-0o 0
{paenpad) mga(Boway] ¢
(2 dso) = i
(adaro "o t
(- d 60.0) ugoBowRYLXD T
rujaeds mos 1

yau)| s iajoquanei
pus sBUR[-aATA JO I[WF

19

















































































































































316 THE NERVOUS SYSTEM.

along the corona radiata, and converge to form the genu and
anterior two-thirds of the posterior limb of the internal cap-

Fig. 127.—Diagram indicating the probable localisation of the chief motor and
sensory areas in cerebral cortex—lateral surface, —Schiifer.
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sensory areas on the mesial surface of the cerebral cortex.- Schafer.
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SENSE OF SIGHT. 393

Let the patient sit with his back to the window. Lightly
bandage one eye or cover it with a small shade, taking care
that t{;l part of the obscurer is visible in, and therefore does
not eurtail, the field of the other eye. Place the perimeter
on a table in front of the patient, and carefully adjust its
height so that the fixing eye can be maintained without

Fig. 141.—Perimetric chart showing fleld of vision of right eye—for white
(W), blue (B), red (R), and green (G), 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.

discomfort in the same horizontal plane as the point of
fixation. To ensure steadiness a head-rest for the cheek or
chin is usually supplied.

The physician, facing the patient, directs him to fix his
gaze on a small white spot at zero on the quadrant, and as
the examination proceeds takes care to recall the patient’s
eye if it wanders from the fixing point.




































































































































































































































