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LESSONS FROM STUDY OF ARTERIAL PRESSURE. 19

elasticity, meaning that their walls can return to normal after
sreat distension. When this wide limit of elasticity is lessened
by morbid changes, there is an increased resistance to the blood
flow, and at the same time a tendency to distension of the vessels.
~ The amount of blood in eirculation must be of some importance
in regard to arterial pressure, but it has less influence than the
factors which have just been considered. The comparatively
slight effect of changes in the contents of the vessels is obviously
due to the fact that variations in the amount of blood speedily
bring about compensatory alterations in the tone of the blood
yessels, so that they adapt themselves to the quantity they con-
fain, and restore the pressure to the normal for the conditions
which are present. Our knowledge of this subject is chiefly the
result of experimental physiology, at least as regards additions
to the amount of blood in circulation. Physiological researches
on the effects of reduetion of the amount are borne out by ohserva-
fions upon cases of severe hwmorrhage in practice. The data
abtained from both sources of information lead us to the conclusion
at changes in the volume of the blood only produce transient
sffects on arterial pressure.

The viscosity of the blood is another factor which undoubtedly
1as some imporfance ; the amount of weight to be attached to this
mfluence is at present largely a matter of speculation. As there
8 always a layer of blood, more or less stationary, in contact with
ii walls of the blood vessels, the viscosity is probably not very
important.

I The Toronto discussion was remarkable, amongst other aspects,

¥

% the sharp divergence of opinion between some of us as regards

1e value of digital palpation of the pulse: Sir William Broadbent

atly asserted that the pressure of the pulse could be more
satis actorily ascertained by means of the educated finger than
v ‘the use of any of our modern instruments, while it was my
T duty, on the other hand, to confess quite frankly that
Hirty years' experience had taught me how extremely fallacious
F method is. It is undoubtedly incumbent upon each and
Lof us to train our fingers to the utmost of our power, yet, as
3 stated in Toronto, it is about as easy to gauge the arterial
téssure by means of the fingers as to estimate the temperature
"applying the hand to the skin. We can, it is true, learn a

|!':: deal, not only about the arterial walls, but about the general
ate of the circulation, by means of the educated finger, but no
8, however skilful and experienced, can gauge the pressure,
N the present occasion it does not fall within the scope
my remarks to discuss the various instruments which are
(Use n the estimation of arterial pressure; but you will
(W me to say that, with the exception of the sphygmomano-
' which employ the method of circular compression —

literating the pulse in one of the larger arteries by means
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‘a great influence is exerted by the change from either of these
ositions to that of standing. It is the diastolic pressure which is
‘mostly modified by this change of posture, and the pulse pressure
limits are, therefore, lessened by the upricht position. It is
‘obvious that, when observing the arterial pressure of any individual,
it should always be done in the same position. The effect of
cocupation upon the pressure is considerable, both as regards
' physical and mental exertion. It is therefore necessary to note
' with what the person under observation has been employed
previous to making the observations. Those who lead lives
' requiring considerable exertion have, speaking generally, a higher
“pressure than those whose energy is not subject to such severe
demands. It is accordingly needful to take into consideration
in every case the occupation of the individual: We do not
' yet know to the full what influence is exerted by external
temperature, but we know sufficient to be certain that when
' the individual under observation is subject to any departure from
the normal external temperature, he is apt to show a rise of
pressure. As yet we know very little about the effect of such
‘articles as tea and coffee, but we know that alcohol, after a slight
 initial rise caused by acceleration of the heart, brings about a fall
of arterial pressure. Tobacco, on the other hand, effects an increase
Of pressure by its influence on the vaso-constrictor apparatus, and,
as has been more particularly observed in France, it leads to
hyperpiesis. Both alecohol and tobacco lead in the long run to
arterial selerosis.
In our attempts to estimate the absolute value of arterial
[pressure, our investigations are surrounded by many limitations,
F ese to a large extent consist in the difficulties attendant on the
letermination of the different factors maintaining the pressure.
‘LThe relative amounts of energy and of resistance are still a
sealed book. An absolutely low general blood pressure may be
one which is relatively too high for the energy of the heart;
Fhile, on the other hand, a pressure which appears to be abnor-
lally high may be one which is quite low in relation to the
*nergy of the heart. The fact that arterial spasm, general or
eal, has an important influence in modifying the blood pressure,
has always to be borne in mind; as a disturbing factor it may
toduce rapid changes in its level.” These remarks made by me
1 tl::ﬂ Toronto discussion sum up our chief difficulties in eon-
*ction with the study of blood pressure,
~To show clearly some of the practical results which flow
0m the study of arterial pressure, it will be most helpful
* you if my remarks are confined to my own observations,
§.°0m which you will allow me to select some examples both
. acute and of chronic disease. Undoubtedly the most con-
Ant results in any of the acute infectious diseases are to be
ind in typhoid fever. In this disease the arterial pressure is
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ably below the normal in pneumonia is invariably of evil omen,
and any considerable fall bodes disaster. When the arterial
pressure, expressed in millimetres of mercury, does not fall below
ghe pulse rate, expressed in beats per minute, the fact may be
taken as of excellent augury, while the converse is equally true.
From the work of the last few years in my own wards no fact 1s
more certain than this. It is illustrated in the charts, Fig. 1
| ‘and Fig. 2.

f In gtha endocarditis of acute rheumatism the pressure is very
‘often below the normal, but, as might readily be expected, there
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®ic. 2. Chart of pulse rate and arterial pressure from a case of acute pneumonia.

The crisis took place between the 7th and 8th October, with no change in
pressure, but a great diminution of rate. Daily record, about 11 a.m.

re very considerable variations in it. There are not merely in
;5_:1 s disease great fluctuations of temperature, which undoubtedly
Ause the variability of pressure in pneumonia, but the effects of
e toxins upon the heart muscle, and the disturbances produced
‘the alterations in the cusps, have to be taken also into account,
this affection the more nearly the arterial pressure APProxi-
lates to the normal the better is the outlook for the patient. A

t
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high, and the diastolic pressure remarkably low. Readings taken
from cases under my own observation have frequently furnished
- a systolic pressure of 180 or 190, with a diastolic pressure of 70
or 80. On the other hand, in this disease it is quite common to
- find that the extremes are not so widely separated, and that the
variation between maximum and minimum does not exceed 50
or 60. It must be obvious in these latter cases that the outlook
for the patient is very much better than when the circulatory
‘apparatus is subjected to enormous extremes of pressure. When
‘the limits are very wide it is much more necessary to insist upon
the avoidance of over-exertion than when the extremes are not
widely separated. Taken in conjunction with the amount of
eardiac hypertrophy and the characters of the arterial pulse, the
blood pressure is, therefore, of extreme importance. '

Another chronie condition which has lately attracted a great
leal of my attention is that of heart-block, associated with brady-
cardia. Most of the cases which have been recently studied by
me have manifested extreme infrequency of the pulse, as the
result of a failure of conduction at the auriculo-ventricular junc-
tion, and in most of the cases it has been possible to prove that
‘the auricles pulsated three or four times for each contraction of
bhe ventricles. In some of these cases the systolic pressure has
reached as high a level as 270, while the diastolic has been only
80. Undoubtedly, in some of these cases, conditions analogous
0 those of aorfic disease have been present, inasmuch as the
heart was hypertrophied and a large quantity of blood was ejected
during each systole. Then, as the period of repose succeeding
the cardiac diastole was enormously prolonged, the pressure was
allowed to fall to a low level before the succeeding systole oceurred.
In this way, although from a totally different cause, extremely
¥ide limits of pressure are produced.

~ Another series of conditions affecting blood pressure is to be
fiound in alterations of the arterial walls. In the disecussion of
these conditions, however, we are brought face to face with such
4 complex group of causes, that it is often extremely difficult to
Fome to any definite conclusion as to which is the principal factor
n bringing about the morbid results. It is an extremely common
“Xperience to find arteries which are very thick in association
With low pressure, while the converse is equally true that arteries
which are in no respect thickened are found to be associated with

#- gh pressure. Such conditions are of necessity more common in

=

L3

ulvancing years, but they have met me frequently in those who
ite still young. General arterial sclerosis is, without doubt,
Sually associated with high pressure. In a large proportion of
t, th cases the pressure is high, and the aortic second sound
sves the musical ringing character so aptly termed by Potain
1€ E{mu de tabourka. But, on the other hand, a very obvious
fterial degeneration may be associated with moderate or even
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too limited in their scope. The arterial pressure in acute
- mephritis has, in my own experience, frequently been subnormal,
and it is, therefore, difficult to accept without reservation the
conclusions which were urged a good many years ago by Mahomed.
Again, in many cases of parenchymatous nephritis under my own
‘observation, the pressure has frequently not been above the
‘mormal, which certainly leads to the conclusion that many factors
must be at work in those cases which manifest an increase of
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#16. 5.—Chart of pulse rate and arterial pressure from a case of Addison’s Di
: sease,
The employment of adrenalin caused a temporary rise of pressure, and later an
increase of rate, but after a fortnight it ceased to produce these cffects, and the

patient gradually sank and died, The pr = :
. taken about 11 a.m., from 1st to 27th thiiﬁ';‘l:ﬂ 1s recorded every second day,

ressure.  Interstitial nephritis is so commonly, if not invariably
ssociated with arterial sclerosis, that the two processes must be
tgarded as merely different aspects of a general disease, in which
lowever, t.hen_a may be infinite varieties on account of the distribui
lon of the principal changes. In this disease the pressure reaches
he highest pomnt abtained in any chronic affection, and not in-
requently this high pressure defies every effort at reduetion. As

ustrative of such a case Fig. 4 may be referred to. It gives
be results of continuous observations on an elderly man in my












