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THE ESTIMATION OF PULSE TENSION. /

A Clinical Lecture,

By GEORGE pARKER, M.A., M.D., Physician to the General Hogpital and Lecturer at Universit
COllGQE, Bristol. !

I needa not discuss the importance of obtaining a

true measure of the tension of the phlpgod, for we are
N X !

all. famllllar with the many dangers which arise as
this varies from the normal in one direction or the
other. I wou]_d, however, remind you that not
only are these dangers found under Widely different
conditions, such as shock, collapse, 3P4 syncope ©%
the one hand, and cerebral haemorrhage o= the
other, but also that alterations in the blood-pressure
are matters of serious import in the course of most
Clearly, then, to estimate this pressure
correctly is one of the first things we have to do,
whether from the view of prognosis or treatment.

The gkilled finger by itself can give us valuable
information, but ynfortunately this is not 3zlways
exact enough for our wants, noxr is it absolutely
reliable in every case. We may find ourselves in
consequence sometimes doubtful, for example,
whether we have to do with a cerebral haemorrhage
or a thrombosis. OF we 5y be unable to detect
an ominous fall of pregsure iR pneumonia or the

rise which indicates perforation in typhoid. More-
scientific tests show that some forms of the

diseases.

over,

pulse as determined Ly the finger are apt to be mis-
leading. Thus a small
give the idea of low p,reggure, because the fipger
gives ws the total preggure of the tube instead
We must

contracted vessel may

of the pressure o= = unit of surface.
therefore employ all possible means Of correct-
ing eur estimate, and must not peglect any avail-
able data as to the state of the circulation from other
parts of the organism. Thus we should note the
energy of the heart as governing the amount of the
outflow of blood and the velocity of its expulsion.
We should also mark the peripheral resistance and
the elasticity of the yegsels, since the tension is the
result of two forces, the driving force of the heart
and 1arge vessels and the resistance opposed to this.
Furthermore, we want to know not perely the
absolute pressure, Put whether it is what is normal
and proper for the individual under the circum-
stances. Thus the normal pressure varies from in-
fancy to middle life, and from that to old zg¢, and
there are other changes due to posture, food, and
temperature, besides fluctuations according te the
hour of the day. The tension which is normal in a
vigorous middle-aged ma=n would be excessive in a
child or a weakly 0ld woman. In all these matters
We must correct and supplement the knowledge
which is given us by the finger placed on the radial
pulse. Above 311, the gphygmometer i? recent years
has enabled us to get a more exact measure i many
cases than was possible before. Its use shows us
how fallacious our judgment has often been, and
how frequently we have missed an important sym-
ptom- To educate our fingers as much as possible
We cannot do better than to estimate first the tension

with the finger, and then gpply the gphygmomete:

the results. After a short experience

and compare
of this practice we shall find that we are far more
competent t° judge °f = pulse, and that our fipgey
sensations have a new meaning for us. Every stu-
dent should go through such a gourse, and should not
rest satisfied till he has compared his own estimate
with that of a sphygmometer in some hundreds of
cases, for though the instrument is easy £O use, we
cannot alyays have it with yg, and in numberless
instances we must rely upon ©ur fingers alone.

Now in the pulse of a perfectly healthy individual
we note that the yeggel, which is flattened between
the waves under gentle pressure, fills quickly and
evenlyl and after a brief interval collapses
gradually, ==n almost jmperceptible break, due tc
the dicrotic wave, occurring during the process OF
emptying. ALl this is yepeated with reqularity at =
rate which is the normal for the individual. To
judge how far a pulse departs from the standard
great care should be taken in palpating it. The
patient should not be excited and should be sitting
or reclining, with his arm supported, but not by the
hand which palpates the pulse. Some observers
prefer touse one finger only, but Gibson advises that
three fingers should be laid upon the artery, the
index finger being nearest the patient's heart, so
that the effects of pressure exercised by this finger
may be observed through the other fingers. John
Dacre recommends that the index fingers of both
hands be wused simultaneously, the one for ob-
serving the pressure required to obliterate the
pulse and the other for registering the effect. The
state of the vessel wall should be examined. If hard
and resistant, rol]_j_ng from side to side under preg-
sure, we must take care not to confuse the cord-like
feeling of the vessel with the tension of the pulse‘
In this condition of arterio-sclerosis the preggure
may be normal, as in cases due to syphilis and
diabetes; o= it may be raised, as in many cases of
kidney disease. Still less gught we to confuse high
tension with calcified or atheromatous vessels. In-
deed both these states are compatible with low pres-
sure. The fullness of the vessel as judged by its size
between the beats of the pylge, is »o indication of
the tension, and when the pylge itself is large and
bounding the tension ina full gartery is actually low.

[tTis often said that we measure the h]ood-pressure
by the force pecessary to Obliterate the pylge,
Gibson, however, lays down that it is the force
needed to obliterate the artery in the interval be-

What is meant by oblitera-

tween the pylgations.
We want to

tion of the artery in the intervall
exclude all reference to the force of the actual beats
themselves, and to measure, under slight compres-
sion, the resistance remaining Petween the beats.
This feeling of resistance, especially when the ten-
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sion is high, is soom recognised by practice, though
perhaps difficult to define. It lelst, of course, be
distinguished from the sensation given by =
thickened vessel which remains unchanged however
great is the pressure which we emplOY. Whereas ina

healthy vessel, when the pylge is just obliterated, =
little additional pressure will flatten the artery com-

pletely.

If we take the other yjey, that the measure of
the blood—pressure is the force needed to obliterate
the pulse, we must clearly get very different results.
What is the meaning of the difference ? I think that
in Gibson's method we are trying o get the diastolic
pressure, that is the pregsure remaining after the
force of the systolic wave has been eliminated ; and
in the, other we content ourselves with the total
systolic pressure, noting as well as we can gny great
diastolic fall. practically, == the finger gives only
sucha rough estimate, the results of the two methods
are less discordant than would be anticipated. If
estimate the preggure by Gibson's method,

you can,

pbut if you reckon by the obliteration of the pulse,
you must allow for any special fall. Both the
systolic and diastolic pregsures =re important,

and can be geparately measured Ly instruments of

precision. The gystolic I8 produced during the ven-
tricular systole, and the diastolic is theoretically
the pressure during the interval. The ratio between

the two varies congiderably, and is called the " pylge

pressure " ?& rather gmbiguous term, by the yay.
If the driving force is high and the resistance low,

the ratio is yepregented by = high figure, and vice

versa.  With a Riva-Rocei gpyhygometer it is
proved that the force needed to obliterate the pulse
Instruments

Is just equal to the gystolic pressure.
such as Hill and Barnard's, which mark the jjoint

of greatest oscillation, show, at approxi-
mately, the diastolic pregsyre, and it is possible also
to read this on a Riva-Rocci with a little care. The

systolic pressure depends chiefly o= the force of the
heart, while the diastolic is some indication of the
peripheral resistance, though at no time is the yqq.
sure entirely dependent o= 2 gingle factor. The

spliygmograph gives an even moxe detailed gpalysis
of the pulse, but its great defect is that it does not

least

give a direct measure of the pressure.

To return to palpation by the finger, we have
already alluded to the risk of mistaking the total
pressure for that oi1 the unit of surface, and the con-

" small ” pulse.
Thus a contracted vessel under high tension, when

sven @ gtrong cardiac gystole has little §i]ating effect,
may be mistaken for an empty vessel of low tension

sequent under-estimation of the

with a weak cardiac systole. In such a case it

. may
not be at all easy to carry out Gibson's rule of

Obliterating the artery in the interval; but it should
be aimed at.

Tu other pulSGS, again, we may find some pecu-
liarity, such as marked gicrotism, which will guide
us ?n Oull estlmatlor} : Iwhile in fat and cedematous
patients :* may be difficult to make out anything bv
the finger at all.

Whe‘n we have done alll we can to make our pulse
palpatlon free from avoidable errors we 100k round
for other corrections. First we should note, as

Broadhent reminds ., the state of the heart, its
1
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size, the situation of the .oy beat, the character
of-.the jmpulse, the quality of the first sound at the
and of the second in the aortic and pulmonary

With a powerful impulse, clear first gound,
and accentuated aortic second gound, the tension is
usually high, unless the ventricle is receiving a
deficient supply of blood. The deficiency may Pe due
to valvular troyble, extensive lung disease, adherent
pericardium, o pressure °** the right ventricle from
a distended abdomen; but whatever the source be.
the lieart in such a case will produce little effect by

apex,

areas.

its work.

On the other hand, we may consider whether any-
thing is causing vaso-contraction or the reverse.
The direct signs of these states are not always avail-
able, but we know that pyreXia produces dilatation,
and kidney disease very frequently vaso-contrac-
tion, and in some other conditions similar help may
be obtained to enable us to build up 2 correct deci-
sion as to the plood-pressure. Again, supposing
that the pu]_se tension is apparently high, and we
learn that the patient is short of breath on exertion,
that lie complains ©f fullness and throbbing in the
head, and tightness in the chest, if the cardiac
symptoms are in accord, there can be little hesita-
tionin deciding that excessive blood-tension is really
present. If, on the other hand, the pulse appears
unduly soft, we may find confirmatory evidence in
the acceleration of its rate, in the feeble irreqular
action of the heart, or in the presence ©Ff fever, toxic
conditions, surgical shock, syncope, ©r severe haemor-
rhage. Much more might be said on the means of
confirming the judgment we form through the finger.
Unless we use all the side help we can get, even con-
stant practice in feeling the pulse will not enable
us to make accurate estimationsr but with care won-
derful precigion can be obtained, mowe especially if
we have trained ourselves by often testing our re-

sults by the sphygmometer.



