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PRESIDENT'S INTRODUCTORY REMARKS.
THEg PRESIDENT of the Section, on taking the chair,
welcomed the members and guests, and said that every-
thing augured well for a most successful meeting of. the
Section. He said he would take his address for read, and
so would not stand between the Section and the discus-
sion on Blood Pressure in Relation to Dieease, which he
would call upon Dr. Dawson to open.

A DISCUSSION ON BLOOD PRESSURE
IN RELATION TO DISEASE.

OPENING PAPERS.
I.-PERCY M. DAWSON, M.D.,

Associate Professor of Physiology in Johns Hopkins University,
Baltimore.

THE SYSTOLIC OUTPUT AND WORK OF THE
HEART AND THEIR RELATION TO THE

" BLOOD PRESSURES " IN MAN.
I HAVE been asked, as a representative of the science lying
midway between physics and medicine, to present a
physiological introduction to the subject of this morning's
discussion. The field is so extensive that to consider it in
its entirety one must be either very lengthy or very
superficial. I have, therefore, selected certain topics upon
which I shall dwell to the entire exclusion of the rest. In
so doing I shall have an opportunity of emphasizing
certain points often overlooked, and also of presenting
some matter which is new.
For a clear conception of the conditions under which tl- e

human circulation is being carried on at any given tirx e
a knowledge of the output of the heart, and of the work
of the heart, is of primary importance. Such knowledge
enables us to answer two questions: First, Is the body
receiving a normal amount of blood? And, second, Is
the heart being overtaxed in keeping up the supply?
The task which I have assigned myself is that of

showing how this knowledge can be arrived at, at least
approximately, by means of such comparatively simple
procedures as the determination of the " blood pressures."
But, before entering into this discussion, it seems
expedient for the sake of clearness to present certain
definitions.
In Fig. 1 let the ordinates represent pressure and the

abscissae time. Also let the line AA represent zero
pressure, AD minimum arterial pressure, that is the
pressure obtaining at the end of diastole, As, the maximum
arterial pressure due to the contraction of the heart,
DD' the duration of a single cardiac cycle and Ma the
middle point of DS. Suppose also for the sake of sim-
plicity that the curve of arterial pressure has a simple
triangular form such as D5DI. Finally, let M be the mean
or average of all the ordinates which can be drawn from
DD ' to the pressure curve DSD '. The definitions are:
AD = diastolic pressure.
AS = systolic pressure.
DS = AS minus AD = pulse pressure.
M = mean pressure or geometric mean-that is, the

average pressure during the period DD'.
Ma = arithmetic mean of the systolic and diastolic

pressures (a value which is usually of very little
importance).

In a simple triangular curve such as that shown in
Fig. 1 the lines M and Ma would be identical, but if the
pressure curve were not triangular but had a katacrotic

limb which took some such course as SXD' or SyD' in
Fig. 2, then it is clear that m and Ma would no longer
coincide. For when the dicrotic limb occupies the
position x, M will lie above ma; while, when it occupies
the position y, it will lie below. It is evident that the
geometric and arithmetic means may or may not be
coincident according to the form of the pressure curve.
There is, perhaps, no one factor which has done more to

throw into confusion the literature on the subject now
before us than the use of the term blood pressure, without
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Fig. 1.

specification as to the sort of blood pressure under con-
sideration. The necessity for accuracy of expression can
be realized only when it is borne in mind that the systolic
may exceed the diastolic pressure by as much as 100 pir
cent. of the latter, and that these two pressures may vary
quite independently of each other. Consequently, I shall
not employ this term without an appropriate qualifying
adjective, such as " systolic " or the like, and I shall use
the plural form " blood pressures " when speaking of these
various sorts of pressure taken collectively.

DETERMINATION OF THE SYSTOLIC OUTPUT.
In the case of rubber tubes filled with liquids and acted
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upon by an intermittent pressure it has been shown that
under certain conditions

Av = -~AP
a' X a

Heie Av signifies the change of velocity between any two
points on a velocity curve, Ap the corresponding change
in pressure, while a- X a may be regarded for the present
as a constant. Thus, if the curves P and v in Fig. 3
represent the changes in pressure and velocity respectively,
and if pi andp2 be the pressure values at any two points
on the pressure curve, then the corresponding velocity
values v1 and v2 must be such that

-=P1- P2VIl-V2 = C- X a'
1 J. von Kries, Festschri.ft der 56 Versammleng deutacher Naturforsche

u. Aerzte, Freiburg i. B., 1883.
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It necessarily follows that the mean change in pressure
during a given time bears the same relation to the mean
change in 'velocity for the same period. If, therefore, we
can determine the mean change in pressure in the case of
rubber tubes we shall have an index to the change in
velocity which is proportional to the same.

If this equation were applied to the circulation, we

would express the relation of the pressure in the aorta to
the velocity in that artery by saying that the change in
pressure which occurs during a cardiac cycle is proportional
to the change in velocity which occurs in that same artery
during the same cycle, and also that the mean change in
pressure, that is, the geometric mean of the pressure

triangle, is proportional to the mean change in velocity.
Moreover, it is evident that the greater the cyclic change
in velocity the greater must be the systolic output which
has occasioned it, and since the mean change in the
velocity is also proportional to the mean change in
pressure, therefore the geometric mean of the pressure

triangle is proportional to the systolic output.
But is this equation applicable to the circulation ? Is

it really true that the mean change in pressure is propor-

tional to the mean change in velocity-that is, to the
systolic output? It would not be strictly true unless the
pressure and velocity always varied in the same direction,
and this would not be the case unless the pressure curve
represented only waves travelling from the heart to the
periphery and were unmodified by reflected waves. A
wave passing towards the periphery will of course cause
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Fig. 3.

an increase in both velocity and pressure (Fig. 4,
A and B), but a wave passing in the opposite direction,
although it also causes a rise in pressure (Fig. 4, B), will on
the other hand cause a fall in the velocity (Fig. 4, c) so

that the velocity and the pressure will no longer vary
together. Thus we see that Av will not be proportional to
A.p if returning or reflected waves can be shown to exist.

It is just here that the controversy regarding the origin
of the dicrotic wave becomes of practical importance. If
the dicrotic elevation be of central origin,2 then the pulse
curve is not essentially modified by reflected waves, but
if on the other hand the dicrotic be of peripheral origin,3
then the pressure curve must experience some modifica-
tion as the result of this reflection, and may differ greatly
from the corresponding velocity curve. Consequently,
until the origin of the dicrotic elevation has been definitely
settled, we cannot say that the equation in question is
strictly speaking applicable to the circulation.
But while waiting for a consensus of opinion to be

reached regarding the origin of the dicrotic elevation, can
one find any indication that the change in pressure is at
least approximately proportional to the systolic output?
If it be premature to regard the equation which we have
been considering as strictly applicable to the circulation,
is there any evidence that it approximates the truth to a

degree sufficient for clinical purposes? There is some
2 J. L. Hoorweg, Arch. f. d. sesam. Physiol., 1889, xlvi, 115.

-3 J. von Kries, loc. cit., also Studten zur Pu2slehre, Freiburg i. B., 1892.

evidence which points to this-evidence which I think is
of not inconsiderable value.
In a series of carefully-conducted experiments upon a

schematic circulation, it has been shown that, as a rule to
which there are but few exceptions, the pulse pressure
varies with the outflow.4 Subsequent experiments on

animals, although not yet completed, have been carried
far enough to show that the same statement holds true in
the case of the dog.5 In this series of experiments, the
pulse pressure as determined with the Hurthle mano-
meter was compared with the systolic output as deter-
mined with the cardiac plethysmograph of Henderson,6
and it was found that on stimulation of the peripheral
end of the vagus in asphyxia, haemorrhage, infusion, and
so forth, the pulse pressure and the systolic output vary
together. Consequently we are justified in saying that as
a rule the pulse pressure may be taken as an index of the
systolic output, or expressed algebraically

*S = pl-
r Xa

where S is the systolic output and pi and p2 are the systolic
and diastolic pressures respectively.

s

S

F m
Fig. 4.

At this point it should be noted that since the change
in velocity is entirely dependent upon the systolic output,
it is evident that we may substitute vi - v2 for S, s0 that,
be the origin of the dicrotic what it may, the equation

pl- P2
V1- V2 =

(r X a

is not without value to the clinician and the physiologist.
The problem of determining the systolic output has now

resolved itself into that of determining the pulse pressure
in the aorta. That this artery is not available in the case
of man is of little consequence, since it has been shown
that the blood pressures determined in the brachial artery
by means of sphygmomanometric methods are equal to
the lateral blood pressures in the aorta.7

4 J. Erlanger, unpublished investigations.
5 Percy M. Dawson, unpublished investigations.

6 Y. Henderson, Amer. Jour. Physio7., 1906. xvi. 325.
7 Percy M. Dawson, Amer. Jour. Physiol., 1105-6, xv.
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We may conclude, tberefore, that the pulse pressure as
determined in the brachial artery in man is a measure of
the systolic output, and as a corollary that the pulse-rate
multiplied by the pulse-pressure is a measure of the
cardiac output per minute.
The shortness of the time at my disposal excludes a

consideration of the expression a- X a. I shall merely
state irl passing that a is the rate of transmission of the
pulse wave, a phenomenon which has not been as
carefully studied as it perhaps deserves.'

DETERMINATION OF THE WORK OF THE HEART.
There are several equations which may be employed in

calculating the work of the heart. Of these, perhaps, the
simplest is W=mgh, where W represents the work of the
heart, m the systolic output, g the acceleration of gravity,
and h the mean pressure in the aorta.
The method of determining the output, m, has already

been discussed; the acceleration of gravity, g, is 981,
while the mean pressure in the aorta can be determined
approximately in the following way.

If the aortic pressure curve were a real triangle and not
merely an irregular figure of somewhat triangular shape,
then, as we have already seen, the geometric and arith-
metic means would be identical. The aortic pressure
curve is, however, under normal conditions only approxi-
mately triangular, and the geometric mean lies below
the arithmetic mean.9 Nevertheless, the relation of the
geometric mean to the maximum and minimum pressures
is under normal conditions very constant. It has been
shown that if we divide the line representing the pulse
pressure (DS in Fig. 1) into three equal parts, then the
geometric mean, or average, blood pressure, during a
cardiac cycle lies at the first point of division above the
diastolic line (DD'). We may conclude, therefore, that
under normal conditions the mean pressure in the aorta
is approximately equal to the diastolic pressure in the
brachial artery plus one-third of the pulse pressure in that
artery.
The product of m, q, and h gives us the work of the

heart, but it is to be borne in mind that since m, th-
systolic. output as determined by the method described in
the preceding section, is a relative and not an. absolute
value, therefore the product in question, the work, is also
a relative and not an absolute value.

DETERMINATION OF THE BLOOD PRESSURES IN THE
BRACHIAL ARTERY.

We have seen that for the estimation of the systolic
output and the work of the heart the only technical pro-
cedure was the determination of the blood pressures in
the brachial artery. In the selection of an instrument for
this purpose, as well as for the study of other phenomena
of the circulation, there are certain essential requisites
which guide the physiologist. The accuracy of the
instrument should have been established by means of
careful experiments; it should determine both the systolic
and diastolic pressures, and should determine them objec-
tively near the aorta, and, if possible, conveniently and
quickly.'0

Of these so-called requisites there is one which is very
often overlooked, and which on that account deserves
especial emphasis.'1 I refer to the desirability of deter-
mining both the systolic and the diastolic pressures.
Observations of the systolic pressure only, or of the
diastolic pressure only, can give us only certain empirical
relations, which may be interesting and even valuable; but
for a real knowledge of what is going on in the cardio-
vascular system, of the mechanical relations under which
the circulation is being carried on, we need at the very
least the data afforded by the determination of both of
these pressures. If, for example, we open the abdomen
of an anaesthetized animal, strew the viscera over the
operating table, and expose them to cooling, drying,
and rough handling, we may obtain only a slight fall in
the systolic pressure, while the rise in the diastolic pres-
sure may be extraordinary.? In this case the determina-
tion of either pressure to the exclusion of the other would
result in that sort of knowledge which is too meagre to be

anything but misleading. Again, in change of posture,13
in orthostatic albuminuria,13 in intravenous ilfusions,1"
and so forth, the essential pressure phenomenon is not the

change in the systolic and diastolic pressures alone, but

the change in their relations to one another-that is, in

the pulse pressure.
In closing, I wish to express my appreciation of the

privilege of presenting this communication.

II.-G. A. GIBSON, M.D., D.8c., LL.D.,

Physician, Royal Infirmary, Edinburgh.

CLINICAL METHODS IN BLOOD

IN accordance with the request which has addressed

to me, the following remarks will solely

aims, methods, and limitations in the clinical investiga-

tion of blood pressure. The results of

employed, the indications which they furnish,

management of the conditions which they

fully dealt with by those who are to

discussion.

It may be taken for granted that our aims

understood and that they are also generally accepted.

Putting them as shortly as possible, our objects (1)

ascertain the height of the blood pressure; (2) analyse

factors concerned in its maintenance; (3)

relative importance of each of these agencies.

obvious that in any attempt those

have a clear conception of the different

affect the pressure within the vessels.

be necessary to spend a few

of the factors upon which the pressure depends.

The blood pressure is due primarily energy the

heart shown by amount of outflow velocity expulsion.

All the cardiac functions, rhythmicity, excitability,

tractility, conductivity, tonicity

part in this. Undoubtedly energy

heart is subject to extrinsic conditions,

amount of blood which reaches by way great

veins, and the resistance which

Increased rate, with free access blood,

the pressure and vice versa, yet

heart-block the pressure may be up Hg. Any

lessening of ihe afferent blood diminishes pressure;

every increase in resistance up

level, but if the resistance is too high outflow

reduced and the pressure falls. energy

further be increased or diminished by

the augmenting and inhibiting By

nervous mechanism, moreover, the automatically

relieved from the effects of overwork. regards

action of the heart, then, we may any

increase in the outflow from raises

blood pressure when the other constant, and,

conversely, a diminution produces This may

due to increased velocity, caused by

augmentor nerves without any

The peripheral resistance has great importance

taining the blood pressure, and this analysis

to depend on several different

blood vessels, maintained by

motor nerves upon the unstriped

vascular walls, is the most powerful

connexion. Undoubtedly the general

balance between the influence of

vaso-dilator nerves, but as the latter continuously

in action they may be disregarded. my

entering upon the subject, but you simply

to recall the well-known fact that the

vessels is seriously lowered, there is

plete venous stasis, and greater or less

circulation from lack of blood reaching

tone of the blood vessels presente general

tions. The general blood pressure responds general

tone of the blood vessels throughout

tion, but it must not be overlooked that the pressure

undergoes great vicissitudes in accordance special

requirements. The most remarkable facts bearing

this statement are derived from the abdominal vessels

under the influence of the splanchnic nerves. new

facts have recently been brought forward on subject

by Rudolf, and the matter will require further investiga-

'3 J. Erlanger, Johns Hopkins IHospital Reports, 1904, xii, 145.

19 P. MI. Dawson, Jour. Exper. Med., 1906, vii, 1.

P. M. Chapman, BRITISH MEDICAL JOURNAL, 1894, i, 511.
tI M. Dawson. Amer. Jour. Physiol., 1905-6, xv.

10 J Erlanger, JohnR Hopkins Hospital Reports, 1904, xii, 59.
11 Tn this connexion see J. Strassburger, Zeitschr. j. klin. Med., 1904,

liv, 372; and G. Artliaud. Progres MWd., Paris, 1903, 3 S., xxi, 17, 49.
12'p. M. Dawson, unpublished investigations.
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tion. An increase of function in any particular area
produces an increased blood supply through the action of
the vaso-dilator nerves, leading to dilatation of the smaller
arteries. Conversely, cessation of function in any part is
at once followed by the resumption of the normal tone
exerted by the vaso-constrictor nerves. Further, it has
been proved that the general as well as the local blood
pressure is subject to reflex influences arising even in
distant parts. With reference to this part of the subject,
we may say that, other factors being constant, increased
resistance is associated with higher, and lessened
resistance with lower, pressure.

Vascular elasticity is of great importance. By its means
the energy of the heart is, as it were, transferred to the
vessel walls in the form of potential, continuously be-
coming kinetic, energy, and in this way the onward
movement of the blood is subject to a much more con-
tinuous influence than would be possible were it solely
dependent upon the intermittent energy of the heart.
When the structure of the blood vessels is intact, they
possess extremely wide limits of elasticity, meaning that
their walls can return to normal after great distension.
When this wide limit of elasticity is narrowed by morbid
changes, there is an increased resistance to the blood flow,
and at the same time a tendency to distension of the
vessels from which recovery is no longer possible.
The amount of blood in circulation is certainly of some

importance in regard to blood pressure, but it has less in-
fluence than the factors which have Just been considered.
The only available method of ascertaining the amount of
blood in the vessels is the carbonic oxide process of
Haldane, which many of us hesitate to use in our clinical
investigations. 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 bringabout compensatory alterations in the tone of the blood
vessels, as well as the energy of the heart, so that
they adapt themselves to the quantity they contain, 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, as regards additions to
the amount of blood in circulation. Physiological
researches on the effects of reduction of the amount are
borne out by observations upon cases of severe haemor-
rhage in practice. The data obtained from both sources
of information lead us to the conclusion that changes in
the volume of the blood only produce transient effects on
blood pressure.
The viscosity of the blood is another factor which un-

doubtedly has some importance; the amount of weight to
be attached to this influence is at present largely a matter
of speculation. As there is always a layer of blood, more
or less stationary, in contact with the walls of the blood
vessels, the viscosity is probably not very important. A
simple and ingenious process for the estimation of the
viscosity of the blood has recently been described byDenning and Watson.
We have now to approach the questions involved in the

attempt to estimate blood pressure in clinical medicine.
We sometimes, even in this new century, hear it said bydistinguished teachers that the educated finger is the best
means of judging the arterial pressure; to the initiated
such a statement is grotesque in the extreme. Undoubtedlythe sense of touch, aided by a long experience, is of
considerable value, and it is the duty of each of us to
train the fingers to the best of our ability; yet the man
who will gravely say that he is able to gauge the blood
pressure by means of his fingers is quite as foolish as
another man would be who gravely stated that he was
able to take accurate temperature readings by applyinghis hand to the surface of the patient. During the last
thirty years my efforts in training myself to assess blood
pressure by the sense of touch have taught how extremelyfallacious such a method must always be. Its results
only give at the best distant approximations to truth when
compared with the readings of a reliable modern instru-
ment. The finger never can and never will give us such
a warning, for example, as the sphygmomanometer does
in cases of pneumonia. As is known to all of us the
normal course in this disease is to a continuous but
gradual fall of pressure. Any sudden rise before the
crisis means some complication, and acute delirium is
often the immediate sequel to a sudden rise of pressure;while any sudden fall of pressure suggests complications

of another kind, and warns us of the immediate risk of
cardiac failure. Those teachers who still oppose the use
of our modern instruments of research in the investiga-
tion of blood pressure are on the same level as those who
contemn the employment of such instruments as the
ophthalmoscope.
The instrumental estimation of blood pressure may be

carried out, by several methods; the oldest clinical pro-
cedure was that of Vierordt, who just over half a century
ago made the earliest attempts to ascertain the blood
pressure with his own sphygmograph, weighted so as to
compress the artery. This was really the first attempt in
the clinical estimation of arterial pressure. Undoubtedly
the sphygmograph furnishes certain indicatioDs as regards
blood pressure, but nothing more. As we shall' see,
sphygmomanometers locally applied to the radial artery
are liable to fallacies, and this is even more true of the
sphygmograph. It plays its part in revealing to us the
rhythm of movements, it gives indistinct suggestions of
high and low pressure; but it helps us scarcely at all in
judging of the energy by which the arterial movements
are produced, and it does not give more than a distant
approximation to the results in the vessels.
This is even more true of the cardiograph, in which the

sources of fallacy are even greater than in the sphygmo-
graph. The relations of the heart to the lungs and to the
chest walls, as well as the condition of the parietes, con-
stitute such variable conditions as to render any attempts
to estimate the energy of the circulation with the cardio-
graph absolutely nugatory.

Since the earliest serious efforts made by von Basch,
a quarter of a century ago, many useful instruments have
been devised for the estimation of blood pressure. In
considering these different instruments we shall find that
they fall into various groups. There are, for instance,
the sphygmomanometers of von Basch, Potain, and Oliver,
as well as the smaller instrument of Hill and Barnard,
which estimate the blood pressure by application directly
to the radial artery. There are others which aim at
obtaining readings by the circular compression of the
limb; to this series belong the larger instrument of Hill
and Barnard, and the sphygmomanometers of Riva-Rocci,
Martin, Cook, Stanton, Janeway, and Erlanger. There
are further methods of estimating the blood pressure by
apparatus embracing the extremities; to this category
belong the apparatus of Marey, Hiirthle, and Mosso. We
have, further, instruments designed to estimate blood
pressure by the tint of the skin. The tonometer of
Gartner is an example of the application of this principle.
But when we more fully analyse these different instru-
ments we find that there are many other points of view
from which we mayregard them, and therefore the analysis
of the apparatus requires more careful consideration.
When these different instruments are analysed from

the point of view of their principles we find them grouped
in quite another fashion. The instruments which gauge
the pressure by obliteration of pulsation may be grouped
according to their mode of application. In this way we
may say that the apparatus of von Basch and of Potain
act by local obliteration of the arterial pulse, as judged by
applying the finger or some recording apparatus imme-
diately beyond the point of application of the instrument.
Those of Riva-Rocci, Martin, Cook, Stanton, and Janeway
obliterate the pulse in one of the larger arteries, and the
effects are estimated by examination of an artery further
from the centre. There is also the instrument of Gartner,
which obliterates the pulsation in one of 1he fingers, its
effects being judged by the return of colour co the skin.

All these different methods give the systolic or end
pressure, but the instruments are of very different value.
The instruments of von Basch and Potain are not so
defective in principle as in method, and their fallacies
chiefly consist in faults of application. In view ef the
variabilities in the position of the radial artery, both as
regards its relations to the underlying bone and the
differences in the tissue by which the artery is sur-
rounded, it must be obvious that the correct application
of either instrument is far from easy, and the readings
which have been obtained show how liable these methods
are to error. The plan of circular compression and
estimation of the blood pressure, judged by the return of
pulsation beyond the point of compression on reduction
of the compressing force, gives results which are
extremely accurate, provided, as von Recklinghausen
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SECTION OF MEDICINE.

showed, the armlet is sufficiently broad to bear a

certain proportion to the size of the limb. From his
observations it is clear that if a narrow band is em-

ployed, especially with high pressures, the readings are

too high. It may possibly be urged that, as in these
instruments the return of pulsation after complete cessa-

tion is judged by the application of the finger, the sub-
jective element comes into observation. This subject has,
however, been thoroughly investigated by the use of a

delicate sphygmograph or another sphygmomanometer on

the distal side of the compressing band, by which it has
been proved that the return of pulsation can be gauged by
the finger with extreme accuracy. One important point
as regards all thpse instruments is that they not merely
record the systolic, but, as. will be mentioned afterwards,
the diastolic pressure.
In the instrument of Gartner, the same principle of

circular compression is involved, but on the removal of
the pressure the return of pulsation is judged by the
return of colour to the skin. This instrument is faulty in
respect of the difficulty of accurate application of the com-
pressing ring, which involves considerable errors. Un-
doubtedly another defect comes with the mode of estima-
tion, seeing that the return of the arterial tide is judged
by the tint of the skin, in which there is a large possi-
bility of error. We must allow that the sight is probably
our most accurate sense; fully realizing this, neverthe-
less, in my own experience the skin varies so greatly
in its texture as to render it uncertain when the
first tide of returning blood takes place. In addition
to this the flushing often occurs very gradually, so that it
is difficult to determine exactly when it really shows itself.
It must further be remarked that the greatest source of
error is that very small arteries are taken for investigation
-vessels which are extremely liable to variations of vaso-

motor activity. Gellinek's interesting researches have
proved how unreliable the tonometer is from such causes.

The pulse pressure is gauged by the maximum excur-

sions of the recording apparatus in the instruments of
Marey, Hurthle, Mosso, Hill and Barnard, and Oliver. In
these the theory is that when the pressure surrounding
the vessel and that within the vessel are equal, the oscilla-
tions attain their maximum. In every one of these in-

struments the readings are those of diastolic pressure, and
the mode of estimation consists in recording the lowest
level of maximum pulsation.
The instruments of Marey, Hiirthle, and Mosso are

applied to the digits, that of Oliver to the radial artery,
while one of Hill and Barnard's instruments is applied
directly to the radial artery, and the other adopts the
method of circular compression. The instruments of
Marey, Hurthle, and Mosso can only be regarded as of use

in the laboratory; that of Oliver possesses inherent
defects of application which render it unreliable. Hill and
Barnard's smaller sphygmometer cannot really be regarded
seriously, and their larger instrument aione remains in
this class worthy of consideration from the clinical point
of view. It unfortunately only records the diastolic
pressure, which in itself is of little value unless compared
with systolic pressure. In some of the cases, also, in
which readings are of the greatest utility (such as aortic
incompetence), the lower linmit of maximum oscillation
is difficult to determine. Moreover, unless the narrow

armlet, which is provided with the instrument, be replaced
by a broad one, the readings are much too high.

It has already been mentioned that the instruments of
Riva-Rocci, Martin, Cook, Stanton, and Janeway, afford an

estimate of diastolic as well as systolic pressure. It has
to be allowed that in these instruments it is only an

approximation to a true estimate of the diastolic pressure

which is yielded, but with a little practice the lowest
point at which the maximum oscillation of the mercury

occurs can be obtained without difficulty. The only
instrument which measures both systolic and diastolic
pressure accurately, and gives records by graphic methods,
is the sphygmomanometer of Erlanger. It is based upon

the same principles as those of Riva-Rocci, Stanton, and
Janeway-that is, by circular compression of the limb the
pulsation is obliterated beyond the band, and the point at
which the return of pulsation occurs is noted on the

column of mercury. In addition to this there is a most
admirable arrangement for recording the oscillations of
pressure, and by a most ingenious stopcock the pressure
can be graduated to a nicety.

[OcT. 20, 1906.

My own observations in blood pressure have been con-
fined to work done with the instruments of Oliver, Hill
and Barnard, Girtner, Riva-Rocci, and Erlanger; but,
during the two years which have just elapsed, the two
last mentioned have alone been employed. It may be
added, however, that the instrument of Janeway will be
one of my clinical companions in the future, as, on
account of its portability, it is most convenient to take
about. There is every reason for complete satisfaction
with the instruments of Riva-Rocci, Janeway, and
Erlanger. They are easily applied, and, with a little
practice, there are no difficulties in obtaining accurate
readings.
Owing to an unfortunate misunderstanding,* the instru-

ment of Erlanger only reached me a few weeks ago, and
my opportunities of employing it have therefore been
somewhat limited. It has, however, been sufficiently
used in my own clinic to arouse the admiration of
every one who has seen it.
The effects of posture will be considered immediately.

All that need be said here is that the patient must be as
nearly as possible horizontal, and in an easy position.
He must rest upon some firm article of furniture in order
to prevent any liability to movement, and the arm should
be in such a position as to be absolutely at rest. It need
hardly be added that any tendency to spasm or tremor
will render readings inaccurate, while adiposity and
oedema militate against the possibility of accurate
observation.

It is necessary to have absolutely clear conceptions of
the normal limits of blood pressure before attempting
estimates in any individuals. From numerous observa-
tions with modern instruments by many reliable
observers, it may be stated that in the young adult the
normal systolic pressure does not exceed the limits of
from 90 to 140, while the diastolic varies between 60 and
110. These limits are, however, frequently exceeded,
especially in nervous individuals.
Until middle life there appears to be no very great

departure from these limits, but after middle life there is
a steady rise of pressure. To this subject CliffordI Allbutt
has given great attention, and we look forward to his
remarks to-day with great interest. In persons at this
time of life, however, it is extremely difficult to be certain
whether we are dealing with healthy conditions-that is
to say, with conditions normal to the age of the individual
or with conditions which are abnormal.
There are undoubtedly variations in blood pressure

which must be accounted normal, and in studying the
blood pressure in any individual these have to be borne in
mind. There are daily fluctuations, probablyproduced by
the sum total of the different influences affecting blood
pressure. As a general rule, the pressure reaches its
highest level in the forenoon, but it usually shows an
afternoon rise as well. The knowledge that such changes
exist will necessarily lead us to take our readings at the
same hour as far as possible.
The influence, of food is somewhat variable; sometimes

a rise of pressure is found after a meal, but almost as
frequently there is a fall. The fall is easily accounted for
by the diversion of blood into the abdominal region. This,
however, is often compensated for by reflex stimulation
of the vasomotor system, while the entrance of the food
elements into the circulation undoubtedly has a tendency
to raise blood pressure. All readings of the blood pressure
must be taken with this consideration in view. William
Russell has recently made some interesting observations
on this subject.
The posture has considerable influence. There is not

much difference between lying and sitting, but there is a
considerable difference between sitting and standing. It
is interesting to notice that on changing the position
from lying to sitting, and again from sitting to standing,
the diastolic pressure is that which is chiefly elevated,
and therefore the pulse-pressure variation is lessened in
the upright position.
Occupation has a most important influence upon pulse

pressure, and it is therefore necessary to note what the
individual has been about previous to taking pressure
* It is my duty to warn any intending purchasers of Erlanger's

instrument to beware of the Southern Speciality Company of
Baltimore, who used to be, but are no longer, the authorized makers.
The present makers are Messrs. Schneider Brothers, Green Street.
New York, who are to be implicitly trusted for excellence of
workmanship.
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r-eadings. This is true both of physical and mental
exertion; but probably a combination of the two will
Urink about the highest increase. My own blood pressure,
which. under ordinary circumstances is about 150 or 155,
has frequently been measured immediately after the
ekertion of conducting a clinic in the Royal Infirmary,
and it has sometimes reached the level of 185 or 190.

It is undoubtedly true that all persons who pass
through lives of considerable exertion have a higher,
pressure than those whose expeniditure of energy is on
a lower level. The occupation of the individual has
therefore to be taken into account in all blood-pressure
readings.
IWe are still in want of careful estimations of the blood

pressure in relation to the use of certain articles much
employed amongst uq, such as alcohol and tea. It is
probable that the influence of alcohol beyond a slight
initial rise due to aceeleration of the heart, is to produce
diminution of pressure. Tobacco behaves in a different
fashion, and by. its influence upon the vaso-constrictor
apparatus it produces a very great increase of blood
pressure. This accords with many of the French observa-
tions, in which hypertonus and arterial sclerosis have
been found as the result of the excessive use of tobacco.

External temperature undoubtedly has some influence,
but we lack sufficient observations upon the subject. The
general result of such observations as those of MUIler is
to show that when the patient is subjected' to any
departure from the normal external temperature the pulse
pressure is apt to rise. This is especially seen in the
influence of baths. The possible effi ct of changes in
the external temperature must always be borne in mind
in taking any readings.
In every case under continuous observation blood

pressure readings ought to be noted on a chart, as is
urged by Janeway. Without such graphic means of
recording the pressure, it is difficult to grasp the signifi-
cance of the figures. Nothing could show this better than
charts taken from a case of acute disease, such as pneu-
mnonia. The physician in charge will always feel anxious
when he observes that the pulse curve has a higher range
than the pressure curve. Some of the charts which are
niow submitted show this most markedly. The same may
be, said of the utility of charts in cases of grave
disturbance of the circulationi or of the kidneys. Any
wide discrepancy between the action of the heart and the
pressure of the pulse will give us anxiety.

It must be obvious that the limitations which surround
our attempts to estimate the absolute value of blood
pressure consist to a large extent in the difficulties which
bespt us in the analysing of the different factors maintain-
ing blood pressure. The 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
hiigh for the energy of the heart; while, on the other
l]and, a pressure which appears to be abnormally high
nay be one which is quite low in relation to the energy of
the heart. The fact that arterial spasm, general or local,
hlas an important influence in modifying the blood pres-
surp, has always to be borne in mind; as a disturbing
factor it may produce rapid changes in its level.

It is my duty, in conclusion, to pay a warm tribute to
the numerous observers in Canada and the United States-
whose important investigations and valuable results have
laid us under a great debt of gratitude. In my hand there
is a fairly exhaustive list of the really important works on
blood pressure, and the Amfrican Continent may well be
proud of the prominent place occupied by her investi-
gators. It is only right to express. further, my deep sense
of the generosity which has led Western observers, from
whom we have learned so much, to invite such a large
number of us from the Old Country to take part in this
discussion.

II.-Sir WILLIAM BROADBENT, Bart., K.C.V.O.,
Plhysician in Ordinary to His Majesty the King.

CLINICAL SIGrNIFICANCE AND THERAPEUTICAL
INDICATIONS OF VARI&TIONS IN THE

BLOOD PRESSURE.
IN orler that the clinical significance of variations in the
blood pressure may be appreciated, the physiology of
blood pressure must be understood.

The entire purpose of the circulation is primarily the
4

nutrition of the tissue3 and the provision of the various
secretions, which are anabolic operations,' together with
the supply of material for the chemical katabolic pro-
cesses by which heat and the muscular and nervous fonms
of energy are evolved. It is by the capillaries that the
distribution of nutrient material takes place, and it is
only when outside the capillaries that it becomes available
for tissue nutrition. While gases and crystalloids can
pass through the capillary walls by osmosis, the transuda-
tion of liquor sanguinis, as finally shown by the experi-
mpntal investigation of Professor Starling, can orly be
effected by pressure. There must, therefore, be intra-
capillary pressure, and, in order to maintain the degree of
pressure in the capillaries necessary for the transudation
of colloids, there must be resistance to the flowof'blood
in the network itself or on its distal side. A part of
such resistance will be the pressure required to
maintain the current of blood in the veins towards
the heart. This, however, cannot be the only or the
most important source of backward prtssure of
blood in the capillaries. It can scarcely be present
in the head and n.eck, where gravitation and the suction
action of respiration make resistance in the venious
circulation almost a minus quantity; and so important an
operation as the due supply of nutrient fluid to the struc-
tures could not be allowed to depend on so variable a con-
dition as backward pressure in the veins. It is in the
capillaries themselves, therefore, that the resistance wljich
determines the outflow of nutrient fluid to the tissues
resides. This will be due in some measure to -the
increased size and tortuous course of the capillaries, thich
will make the rate of movement slower and increase the
lateral pressure on their walls, but such obstruction is
altogether insufficient. The viscosity of the blood is
another explanation offered of the resistance and delay in
the capillaries; but viscosity is a relative term, and lhe
passage of a fluid through a capillary tube depends not
merely on the cohesion between the molecules of the fluid
itself, which constitutes viscosity, but on the cohesion
between the fluid and the walls of the tube. Water rises
in a capillary tube of glass, but refuses to rise if the tube
is greasy. Mercury, again, only enters a glass tube under
pressure. It stands at a lower level within the tube
standing perpendicularly in a vessel containing mercury
than outside, and is convex at the end instead of concave
like water.
In this sense of cohesion between the blood anid the

capillary walls the viscosity of the blood is the main cause
of the resistance which gives rise to the intraeapillary
pressure. More accurately, it is the relation between the
blood and the capillaries as representing the tissues which
determines the resistance, and conditions of the capillary
wall as well as changes in the blood may increase or
diminish it.
A factor which will have a considerable influence on the

pressure required for the transudation of the liquor
sanguinis is the permeability of the capillary walls.
Transudation of liquor sanguinis for the nutrition of the
tissues being necessary, the less permeable the capillaries
the greater will be the pressure required. The perme-
ability must vary greatly in different structures. In
glands called upon to furnish an abundant secretion from
time to time the capillary walls will be more pervious
than in connective tissue;-in the lower extremities, where
the weight of the column of blood both in the arteries and
veins must add to the fluid pressure in the capillaries, the
walls must be less permeable than in the head and neck.
It is probable that the capillary walls become less
permeable in advanced life, and that capillary sclerosis
may aggravate the effects of arterio-sclerosis in the pro-
duction of high blood-pressure, and may indeed be the
initial degenerative change. It is, again, extremely
probable that differences in the permeability of the
capillary wall may be the explanation of the congenital or
infantile differenees of arterial tension.
The intracapillary blood pressure required for the trans-

udation of nutrient material being the primary object of
the circulation, it determines the degree of blood pressure
in the arterial system. The demands of the tissues,
especially of the active structures, muscles, nerves,
secretory organs, vary almost from one moment to
another; there must therefore be a reserve of propulsive
energy available in excess of what is required for the
ordinary or average rate of flow, and there must be a

[ Txu B~~ 1001LKxmc&JovaNA;
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mechanism for regulating the amount of blood allowed to
reach the capillaries. The pressure maintained in the
aorta and large arteries by the heart is greatly in excess
of what is necessary for the capillary circulation and con-
stitutes the reserve, while the arterioles and vasomotor
nervous system constitute the regulating mechanism
cutting off or turning on the supply of blood; according
as the arterioles are tightened up or relaxed the blood is
excluded from the tissues so that the part is pale and cold,
or admitted freely, so that the part is warm and flushed.
The vessels, again, are under the control of the vasomotor
nerves.
But it is not simply the supply of bloodl to individual

parts which has to be controlled. The blood supply to
different parts has to be co-ordinated and adjusted to
varying conditions to the local demand, say, for some
active secretion serving the general purposes of the body,
or to the increased -volume and special modifications of
the blood after food. This is the office of the vasomotor
system of nerves, but the blood vessels and their nerves
are the servants of the tib sues, and the great variations in
the supply of blood are in response to tissue demands.
The blood supply, theni, being determined by the require-

ments of the tissues, the contractioni or relaxation of the
arterioles will be subsidiary to the resistanice in the capil-
laries. If, for example, for any reason the capillaries
refuse passage to the blood, the integrity of the delicate
network demanids that the blood should be shut off, and
the arterioles contract, either directly in response to the
increased resistance in front or through the intervention
of the vasomotor mechanism. On the other hand, any
increase in the demand for blood on- the part of the tissues
must be met by relaxation of the arterioles.

Variations in the resistance to the flow of blood through
the capillaries are occasioned by variations of the relations
between the blood and the -tissues, aind such variations
may arise either on the side of the blood or on the side of
the tissues. Perfusion experiments have shown that a
great variety of substances influence the passage of blood
through the capillaries of a given structure quite inde-
pendently of the vasomotor system. A very slight
chemical change in the blood is sufficient. It is an in-
teresting fact, recently demonstrated by Professor Starling,
that while the secretion of gastric juice is greatly affected
by the psychical reflex of the sight or odouir or taste of
food, as shown by Pawlow, the pancreatic secretion is
determined by a chemical reflex, the presence in the blood
of a substance to which the name of secretin has been
given; in other words, by a change in the relations between
the blood and the structures.- The internal secretion of
the thyroid gland, again, relaxes the arterioles, but the
myxoedema which follows the withdrawal of this secretion
shows that the primary influence of the thyroid secretion
must have been nutritional, a tissue reaction to which the
relaxation of the arterioles was secondary.
The blood pressure has thus to be considered in two

aspects, as it is present in the capillaries, where it deter-
mines the transudation of liquor sanguinis for the nutri-
tion of the tissues, and as it exists in the arterial system
behind the arterioles. This last has been studied and
discussed as if it had an intrinsic and independent
importance of its own, whereas it is subservient to the
intracapillary pressure, and derives its importance from
the fact that it ministers to the nutritional operations.
We have thus established a basis for the clinical signi-

ficance of variations in the blood pressure. It is essen-
tially the presence in the blood of some normal or
abnormal constituent.
There may, of course, be increased arterial tension from

external cold, lowered tension from external heat, and
there are nervous variations of an extreme, character,
such as the temporary tightening up of the arterioles
from excitement with acceleration of the action of the
heart, or the persistent small pulse of hysteria or other
neuroses; or, on the otherhand, the cardio-vascular atony
of neurasthenia and debility. These variations due to
nervous causes wehave not time to dwell upon and must
set aside, not forgetting, however, that affections of the
nervous system, such as melancholia, may have a toxic
origin, a clue to which may be furnished by the pulse.

It is by the radial pulse that we estimate clinically the
pressure in the arterial side of the circulation, and it
affords to the educated finger information which intelli-
gently interpreted goes fartlhei anid is more valuable than

the instrumental registration of the blood pressure. One of
the first questions to be determined is the criterion of
normal blood pressure in the radial artery.
The character of the pulse indicative of normal blood

pressure, or rather of a normal flow through the capillaries,
can only be arrived at by observation.
As felt, the vessel, which is flattened under the fingers

after the wave has passed, fills quickly, but evenly and
gently, and assumes the cylindrical form, as the pressure
within it is increased by the blood injected into the
aorta; after a very brief period, during which the
artery remains full and distended, the internal pressure
gradually diminishes, and the vessel pari pag8u allows
itself to be flattened, the fall of pressure being interrupted
by a secondary wave started by the elastic rebound of the
aorta, so slight that it can scarcely be felt. This is repre-
sented by the familiar sphygmographic tracing, a steep but
not quite perpendicular upstroke, a rounded summit, a
gentle descent broken about one-third of the way down
by the dicrotic rebound and notch. The normal blood
pressure is not represented by a given number of milli-
metres of mercury; so long as the beat of the pulse, as
felt, and the sphygmographic tracing are of the character
described they must be accounted normal. The artery
may be small or large, and the beat may be weak or
strong, according as the systole of the heart is vigorous
or languid, but so long as the vessel allows itself to be
easily emptied and flattened between the beats, there is
no undue resistance to the flow of blood through the
capillaries.
There are, of course, physiological variations on each

side of the average pulse. In some types of constitution
the arteries are small and the blood pressure low, so that
the wave is easily arrested and the pulse extinguished,
while the vessel cannot be felt between the beats. This
pulse is common in fat people. In thin, wiry individuals
the artery is usually large and the beat more forcible and
distinct. Such differences are recognizable even in child-
hood, and may be very marked in adolescence. There
would seem to be a congenital difference in the perme-
ability of the capillary walls, so that greater preisure is
required for the transudation of liquor sanguinis in some
constitutions than in others.
In the clinical interpretation of the variations of blood

pressure recognized in the pulse there are several
questions to be determined.
One of the first is whether the rise or fall is to be

attributed to the heart or to the arterioles and capillaries,
to increased or diminished driving power from behinid, or
to increase or diminution of the resistance in front. Most
commonly the central and peripheral influences are
operating in the same direction, as in the familiar
instance of resistance in the capillaries giving rise to
contraction of the arterioles, the obstruction so induced
being met by increased systolic vigour of the heart. In
the debility following acute febrile affections, especially
perhaps influenza, the exact contrary is seen, relaxed
arterioles and capillaries with poor propulsive power on
the part of the heart. Such accord, however, is not
invariably present; there may be powerful action of the
heart, making for increased vascular pressure, and at the
same time great relaxation of the peripheral vessels,
tending to counteract it, as in early stages of pyrexia,
particularly perhaps in pneumonia.
There is no risk of the action of the heart being over-

looked or misinterpreted when it is aggravating blood
pressure, but when a reduction of the intravascular
pressure takes place, care is not always taken to assign to
the heart and vessels their respective share in the result.
The significance of the lowered tension is totally different
according as it is produced by diminished propulsive
energy in the heart or diminished resistance in the
periphery.
No inference from the pulse or from the pressure

registered by the sphygmograph can be regarded as con-
clusive without an examination of the heart. The dimen-
sions, the seat and character of the apex beat and right
ventricle impulse, the character of the first sound, the
relative intensity of the two second soun(ds, or, as it is
usually exrpressed, the accentuation of the aortic or pul-
monic second sound, respectively, the respective length
of the intervals-all enter into the estimate to be formed
of the efficiency of the left ventricle systole and of the
volume of blood launched into the anrta, and a safe con-
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clusion can usually be arrived at as to the way in which
the heart is maintaining the blood pressure. Strange
contradictions may, however, present themselves between
the heart and the pulse. Overlapping lung in a deep-
chested individual may disguise a powerful impulse and
muffle loud sounds so that with a good pulse wave the
heart may seem to be weak. On the other hand, the apex
beat and impulse may be powerful and the first sound
loud when the pulse is extremely weak, if from any cause
the left ventricle receive an insufficient supply of blood.
Leaving valvular disease and adherent pericardium out of
the question, this may arise from effusion into the pleural
cavity or pneumothorax; from obstruction in the pul-
monary circulation by extensive pneumonic consolidation,
or bronchitis, or asthma, or so-called congestion; or,
again, by extensive structural disease, tuberculous or
malignant.
A less frequent cause, and one which commonly escapes

recognition, is pressure on the right ventricle by the
diaphragm. This ventricle is thin-walled and rests on
the sloping surface of the diaphragm; and when this
muscle is carried forcibly upwards, as it may be by
general distension of the abdomen or by dilatation of
the stomach, the elastic recoil from systole is interfered
with and the pressure in the great veins fails to fill the
ventricle, so that a very inadequate charge of blood is
carried into the pulmonary artery and consequently to the
left auricle and ventricle. The action of the heart may
be vehement and the impulse powerful and the first
sound loud, but, if there is very little blood in the
ventricle, the compression wave propagated along the
arteries can only be feeble.

General distension of the gastro-intestinal canal so that
the abdomen is prominent and tight and the diaphragm is
carried upwards is not uncommon in acute febrile disease
of various kinds and may sensibly aggravate the danger
of thLe attack. Dilatation of the stomach is less con-
spicuous and gives rise to less urgent symptoms but the
continuous embarrassment of the heart is a source of serious
disturbance of the circulation, such as breathlessness and
palpitation, and may provoke attacks closely resembling
angina.
In tachyeardia and palpitation the small, scarcely per-

ceptible pulse sometimes found, and the sense of faintness,
may be due not to weakness of the systole, but to the fact
that the diastole is so short that the ventricles have not
time to fill.
The actual degree of pressure in the circulation is of

course ultimately dependent on the heart, but its main-
tenance depends on the obstruction offered to the blood
in the arterioles and capillaries. If they are relaxed so
that the blood shoots through them without resistance as
through the open end of a pipe, the tension, however
violent, is only momentary, and after the beat the artery
allows itself to be at once flattened by the finger. If, on
the other hand, the resistance in the periphery is con-
siderable, the artery is futll between the beats, and can be
rolled under the finger however weak the compression
wave transmitted from the heart.

This peripheral resistance, therefore, is a most important
oubject of clinical study, and its estimation and interpre-
tation constitute the significance of the clinical variations
of the blood pressure. The physiology of the blood pres-
sure has already been discussed, and, while it is evident
that the degree of tension in the arterial system is imme-
diately determined by the resistance in the arterioles,
this is subservient to and governed by the resistance in
the capillaries. The arterioles relax or eontract in obedi-
ence to the demands of the tissues. Ultimately, therefore,
the significance of variations in the blood pressure is
based on the relation between the blood and the tissues,
and, while high arterial tension is studied with respect to
its effects on the arteries and on the heart, it should be
studied still more closely as throwing light on states of
the blood and changes in the structures.

Disturbance of the relations between the blood and
tissues originating in the tissues is exemplified by inflam-
imation resulting from injury. Inflammation was for-
nerly regarded as a vascular process, and as consisting in,
llrst, contraction; then dilatationl of the vessels with
initial acceleration of the blood through the part, followed
by stasis; but theae circulatory phenomena are secondary
to an antecedent change in the biochemistry of the
zdamaged structures.

A change takes place in the capillary walls which leads
to increased cohesion between them and the leucocytes,
so that these cling to the capillary, and first move slowly,
then come to a standstill, and finally penetrate the wall
and accumulate outside. There is no rupture of the
capillary, and no aperture is left. The leueocytes pass
through the capillary wall as a soap bubble can be passed
through a soap film without rupture of either, and for the
same reason-namely, that the capillary wall has become
assimilated to the corpuscles in consistence and
constitution. There is no extravasation of the red
corpuscles.
The most common and familiar cause of lowered

vascular pressure from blood conditions is pyrexia. The
heightened temperature contributes to the relaxation of
the arterioles and capillaries, and the fall in pressure,
but is not the determinating influence. In scarlet fever
with a high temperature the radial pulse may be small
and tense; in inflammation of serous membranes the
arterioles are usually contracted. I have seen a small
tense pulse in septic pneumonia with a temperature of
104° F., pneumonia being a disease usually attended with
extreme relaxation of the arterioles and capillaries.
In pyrexia, at any rate in its early stages, the increased

frequency and force of the heart's action would make for
increase in the blood pressure, but this is neutralized by
the diminished resistance in the periphery. Obviously
the whole process is a response to some increased tissue
demand, local or general-local when microbic invasion or
inflammation of some organ or structure requires an
abundant supply of leucocytes, general when the presence
of septic micro-organisms in the blood calls for the
production of antitoxins by reaction between the blood and
tissues.
Other causes of lowered blood pressure, when this

is not due to heart failure, are various forms of debility
or toxaemia. There seems in some cases to be an entire
absence of the resistance in the capillary network
which is necessary for the transudation of nutrient
material.
The clinical significance of high blood pressure is

generally admitted to be the presence in the blood of
some constituent-a glandular secretion, or product of
metabolism, or mineral matter-which provokes resistance
in the peripheral circulation. Such resistance is very
commonly attributed solely to the contraction of the
arterioles, but this would be meaningless without refer-
ence to the blood and tissue reactions which take place
beyond the arterioles. It is in the capillaries that the
resistance is initiated, and the arterioles, and in case of
need the entire vasomotor apparatus, nervous and
muscular, are called upon to co-operate.
The conditions giving rise to increase of the blood

pressure-whether primary, attended with active contrac-
tion of the muscular walls of the minute arteries, or
secondary, when the arterial walls have lost both contrac-
tile power and elasticity and are thickened, rigid, and
degenerated, or, in exceptional cases, thin, with perhaps
calcareous patches-have been so fully discussed that
not even an enumeration of them is necessary, and
we may go on to the consideration of the therapeutical
indications.
These arise so directly out of the clinical significance of

the variations of the blood pressure that very little will
be required in the way of discussion. The therapeutics
of blood pressure are simply an application of the
principles propounded in the course of this communi-
cation.
Whether the deviation from the normal blood pressure

be in a plus or minus direction the first consideration will
be how far it is due to the heart. The pulse will usually
afford very definite information on this point, but its
indicationsnmust alwa%ys be checked by a careful examina-
tion of the heart. Want of vigour and efficiency in the
action of the heart, whether associated with diminished
or increased peripheral resistance, will be met as far as
posible by such tonics as are indicated by the condition
of the heart itself or by the general constitutional state.
When, however, there is resistance in the capillaries and
arterioles, a weakened heart will profit more by the
reduction of the work thereby imposed upon it than by
attempts to improve its tone and strength.

It is rarely desirable to endeavour to reduce directly
any apparent excess of cardiac action; such increase of

i
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propulsive power as may be recognizable by a powerful
impulse and accentuated sounds will have been evolved

to meet obstruction in the peripheral circulation, and,
while it may become a source of danger, it is essentially
compensatory in character.
The blood pressure, however, is almost entirely condi-

tioned by the resistance in the arterioles and capillaries,
and this, again, by the relation between the blood and the
tissues. It is, therefore, to the peripheral circulation that
attention must be directed in dealing with unduly high
arterial tension. It is not simply the pressure as such
that we seek to reduce; our endeavour should be to
remove the conditions which give rise to it.
When arteriole contraction is regarded as the primary

cause of the obstruction to the outflow of the blood, it is
natural to have recourse to the vascular relaxants, such as
nitro-glycerine, erythrol tetranitrate, the nitrites; but
wLile temporary relief of great value may be given, and
attacks ot angina may be warded off, the effect is only
fugitive. The remedy has not gone to the root of the
evil. Conditions of blood being recognized as underlying
and determining the resistance in the capillaries and
arterioles, it is to them that therapeutic measures will be
addressed.
Some of the substances present in the blood which give

rise to resistance in the capillaries, such as the secretions
of the suprarenal bodies and of the kidney cortex and of
other glands, are not under our control. On the other
hand, we can easily withdraw calcium salts, sodium
chloride, and other saline matters which directly or
'indirectly appear to have this effect, and can avoid giving
certain vegetables. The principal problem which faces us

is how we can influence the metabolism by which food,
after absorption into the blood, and after forming part of
the various structures in the course of- the breaking
down of the large molecules, and of the hydration and
oxidation by means of which energy is evolved, may
be brought into chemical combinations suitable for
elimination.

Here, of course, diet comes in. If we give food which
either from quantity or quality is incapable of easy and
complete assimilation and oxidation, obstruction in the
capillary network takes place. It is not necessary to
repeat the admonitions to simplicity and moderation
which one reads everywhere; the food must be adjusted
to individual requirements. I would only say that I do
not share the horror of purin-containing articles of diet
which is now the fashion. Most of us digest and assimi-
late them without difficulty. An aid to elimination to
which I attach great importance is the drinking of a
tumbler of water not impregnated with lime salts night
and morning.
Turkish baths, by inducing copious perspiratioD, are

powerfully eliminant, and the massage and frictions
which form part of the procedure aid in this. Warm
baths and other baths are also useful. Exercise in the
open air, carried to the point of free perspiration, not only
brings about elimination, but has a still more important
effeet in promoting metabolism and oxidation.
With regard to medicinal therapeutics, again, little

need be said. There is not time to enter into the
question of uric acid solvents, such as piperazin, or of
s-ubstances which are said to prevent its formation, such
as solurol. The eliminant action of the numerous mineral
water resorts to which lithaemic subjects are sent is well
authenticated, and we take daily advantage of alkalies
and of saline and other aperients. The primary effect of
alkaline waters and of the alkalies and salts administered
as medicines is mainly if not solely solvent and eliminant.
Their influence on metabolism is secondary through the
removal of waste products which interfere with it. If we
take uric acid as representing the materies morborum,
alkalies dissolve and copious water carries it off; they do
not prevent its formation. In my judgement the various

preparations of mercury go further than this and have an

influence on metabolism. I can, at any rate, state from

observation extending over forty years that mercurial
aperients have a definite and constant effect on the blood
pressure, not by reducing the driving power of the heart
but by diminishing the resistance in the peripheral
circulation, and the effect on the pulse is not at all
in proportion to the aperient result, but may bemani-
fest when the action of the bowels is lessened rather
than increased.

IV.-T. CLIFFORD ALLBUTT, M.D., D.Sc. LL D., F.R.S.,
Regius Professor of Physic, University of Cambridge.

CLINICAL REMARKS ON ARTERIO-SCLEROSIS.
WE read of "arterio-sclerosis " as a disease, but we have to
decide whether the name "arterio-sclerosis" is to be a
name in pathology or in clinical medicine. In myopinion it is not clinical-not a name of one distempermanifested in a uniform, or approximately uniform, series
of symptoms, but a name pertaining to morbid histology,and even in this probably not of a single kind. Clini-
cally, at any rate, the name must be subordinate to the
names of several morbid processes.
In my former writings on this subject, of which this

address is but an abstract, I have made what I believe to
be a fair working division of the kinds of disease asso-
ciated with arterio-sclerosis as follows:

Olass 1: The toxic class-the results of poisons for the
most part of extrinsic origin, chiefly those of certain
infections. In some of these diseases the blood pressures
-as, for example, in syphilis-are ordinarily unaffected
in others, as in lead poisoning, they are raised.

Class 2: The class I have called hyperpietie, in which an
arterio-selerosis is the consequence of tensile streEs, of
excessive arterial blood pressures persisting for s .me years.
A considerable example of this class is the arterio-sclerosis
of granular kidney, but in many cases kidney disease is,
clinically sppaking, absent.*

Class 3: The involutionary class, in which the changedepends upon a senile, or quasi-seiii'e, degradation. Thus
may be no more than wear and tear, a disposition of all
or of certain tissues to premature failure-partly atrophie,partly mechanical-under ordinary stresses; or it also may
be toxic, a slow poisoning by the "faltering rheums of
age." In ordinary cases of this class the blood pressures,
for the age of the patient, are not excessive.
Although these classes of diseases associated with

arterio-sclerosis are commonly distinct, yet they may blenid
or overlap. For instance, in lead poisoning there may be
element of direct injury to the walls of the vessels, by the
mineral or by the products of its action, together with the
tensile effects of high pressure. Again, in patients
already suffering from involuntary arterio-sclerosis
periods of hyperpiesis occasionally intervene; periods
usually very tractable under proper management, but
perilous while they last.
As regards the toxic causes of the first class, it would

seem that almost any of the bacterial infections may
injure the heart or vessels, or both; though the arterial
result may not reveal itself for some interval after thelprimary disease. It seems certain, as Landouzy and
Thayer demonstrated, that typhoid fever is no infrequent
agent in engendering an arterio sclerosis; infiuenza,
diphtheria, and scarlet fever even without renal disease,
may have a like effect; but in none of these is it s5>
frequent and predominant as in syphilis. I include
in this class the arterio-sclerosis of some autogenetic
toxins, as in diabetes, which, however, so far as we know,
is not an infection from without. Diabetic arterial
disease, frequent and well marked, is not attended by
rise of pressure beyond the standard of age, and it.occurs in the young as well as in the elderly subject s of
diabetes. There may be also a gouty arterio-sclerosis
independent ofhyperpiesis, but" gouty " is a vague word.
That alcohol, not reinforced by other morbific influences,
can set up arterio-sclerosis I am not convineed.
Influenzal arterio-sclerosis may attack the arteries,but
more signally the aorta. The infectious forms probably
may be continued into the involutionary, or hasten its esta-
blishment; but I think, under favourable circumstanees,
they tend to disappear, unless as in syphilis the morbifie
agent survives. These toxically-altered arteries are, I
believe, more frequent than we suppose; the wary
observer will find them in unexpected cases, and not
rarely in young persons. For instance, I saw an undir-
graduate the other day with Dr. Aldren Wright, in the
first week of typhoid fever, and therefore probably in the
*Thlere is a common confusion between the fibrotic and tlitegranular kidney. The granular kidney is the result of a slow poison
deteriorating the true secreting (tubular epithelial) structure of the
organ; the fibrosis, according to a well-known pathologicallaw, being
secondary and substitutive. This process in an aciutestage is well
seen in the puerperal kidney, the epithelium of which is falling into
necrosis. The fibrotic kidney of elderly men ishut a part of acllange
wllich in nearly all of them is a general and relatively unimportant
change, to be found in alimost all parts of the body.
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first attack of this infection, whose radials, especially the
right, rolled too readily under the finger, and were tape-
like or tendinous when emptied. The pulse-rate was 80 to 90,
atnd the pressure seemed subnormal. There was no sign
or previous history of syphilis; but he had been under
Dr. Wright's occasional observation for some time, on
account of a somewlhat ambiguous systolic murmur, heard
chiefly at the apex, up to the axillary line. This
murmur, discovered by Dr. Wright on the patient pre-
senitinig himself as a candidate for his college boat, was
not accompanied by any symptoms of circulatory dis-
order. Many of my pupils and friends have brought such
cases of precocious arterial change under my notice, and
in maniy of them the cause could not be surmised.
Lead poisoning may be taken as a transition from the

first to the second class, as, although the lead is from
without and in part, perhaps, injures the vessels directly,
yet no inconsiderable part of the damage is mechanical
arid due to excessive pressures. In the second or hyper-
pietic class the iinjury to the walls of the arteries is due,
mainly at any rate, to persistently high arterial pressures,
attributable to some perverseness of the chemistry of the
body as yet ill understood, but by no means always
associated with renal disease. The disorder cannot well be
detiniitely gout, for in arthritic gout there is no rule of
high blood pressures; yet it may be allied to gout. It
seems to consist in or to be aggravated by an incapacity
to deal with positive or relative over-feeding. One person
eats enormously with impunity; another becomes arteri-
ally plethoric even on a meagre diet, especially if his
output of museular work be small. Now, there are only
two ways in which these cruder metabolic products can
raise blood pressure: Either by rendering the blood more
viscous (cf. recent experiments by Russell, Opitz, and
others in Professor Pfliger's laboratory, by Determann
working under Baumler and von Kries, and by Denning
anld Watson), or by generating some poison which, acting
on. the vasomotor centre, or directly on the finer vessels,
arteriolar or capillary, sets up constriction over very large
areas, and mainly in the splanchiic area, so that depressor
readjuAtm--nt is prevented. Many years ago (BRITISH
MEDICAL JOURNAL, 1877) I pointed out that granular
kidney may be a consequence of mental anxiety, and 1
note that the opinion is now widely accepted; I have had
some reason to think that hyperpietic arterio-selerosis
may have a like origin.
For miiost of what we know of the clinical side of

arterio-sclerosis-I had almost said for all we know of it-
we are indebted to Traube, to von Baschl, and to Potain.
By von Basch, in 1881, we were taught how to make
estimates of the arterial pressures of disease in terms of
the mercurial unit. It was with the greatest diffi lence
tllen that, about five years later, I found myself separating
from von Basch in this respect, in that for him the
arterio-selerosis was the cause and measure of the hyper-
piesis. By watching certain cases year after year, I
became convinced, on the contrary, there was no
dir-ect relation between arterio-sclerosis and arterial
pressures; that while there was in some of them
even an extreme arterio-sclerosis, the pressure did
not rise, or, if in an elderly person, did not rise beyond
the general and quasi-normal elevation of later life,
yet in others, pressures had been steadily rising before
the appearance of arterial deformation, often long
before it. One of these patients, whose inveterate case I
reeorded to the Hunterian Society in 1894, I had watchled
continiuously for eighteen years, from the initiation of
hyperpiesis through the establishment of static change in
the arteries to the final stage of cardiac defeat. In many
otlier cases I watched this hyperpietic process, more or
less continuously, for periods of ten and twelve years;
and meanwhile was frequently detecting, alleviating, and,
in its first stage, curing hyperpiesis, both initial attacks
and relapses,and thus preventing arterial deformation. By
tlhese continuous observations I was led to make the clinical
distinction, to which I still adlhere, between arterio-scleroses
without important rise of arterial pressure and a like, but
histologically, I think, not identical, arterial change with
this rise, and consequent upon it.* But comparative
* Groedel of Nauheirn described, in a recent paper, the imieasure-ments of arterial pressure in 500casesof well marked arterio-selerosis ;

in 35 per cent. lhe found no increase. in 18 per cent. very slightincreaec. Dr. Dresclifeld, at the meeting of this Association in 1905.divided arterio-slerosis into those withhliglh and tlose with normal
or low pressure.

histology must be left for the pathological section of this
meeting. I will only say that in early stages of hyper-
pietic arterio-sclerosis the arteries may sustain excessive
pressures for a time with little or no permanent thickening,
and that in later stages they seldom present the nodular
deformation of the involutionary kind-ini unmixed cases
perhaps never. I have continuous notes. however, of a
few cases of old persons in whom, after the persistence of
hyperpiesis for many years, with consequent arterio-
selerosis-a hyperpiesis combated by medicines and
reLimen-well marked and extensive calcification
ultimately set. in, and rather rapidly.

In my opii&in, then. ar erio-selerosis has little effect in
raising arterial pressures ; and in the toxic and the
involutioima y kinIs of it although the decadent vessels
yield unjder ordiniary prersures. yet it stands in no direct
or primary relation t) the blood pressures. Especially
has it been alleged that when aiterio-sclerosis predomi-
nates in the splanchnic area it raises the general blood
pressure; but the arterio-sclerosis of all three classes is
manifested early and heavily in this area, which, in
respect of liability to it, stands second only to the aortic
and coronary areas. Since my 1894 paper was published,
von Basch has urged that in cases where the accessible
arteries appear not to be diseased the hyperpiesis is due
nevertheless to arterio-sclerosis, but of inward vessels-
" latent sclerosis," as he terms the state, which appears to
me to be an evasive argument. The name " presclerosis "

also has been invented, in much the same sense, to
signify high pressure before perceptible arterio-sclerosis;
but, like " pretuberculous " and " precancerous," the
term is a vague or empty one, and is used vaguely.
We must all of us, as life goes on, desire to be "pre-
sclerotic." Again, when I proposed the name "hyper-
piesis " it was not to indicate any transient high pressure
-as in muscular effort, for example-but for a certain
(lisease, a definite series of morbid changes of which high
blood pressure is an eminent character, an excess wlhich
leads to the arterio-sclerosis of my second class.
The next opinion to which I was led by clinical obser-

vation of individual cases for long periods was that before
the arteries undergo a permanent thickening they present
-in the hyperpietic cases-a thickening which. if its
causes can be removed, proves transient. I first became
aware of this in children and youths in whom hyperpiesis
not rarely arises in the course of some temporary and
obscure perversion of metabolic function. I inferred that,
before arterio-sclerosis proper, the muscular coat may, and
in the hyperpietic cases does, become simply hyper-
trophied, and-causis sublatis-Eubsides again. By these
cases also I was learning that, even before the increase of
the muscular coat, hyperpiesis is the first circulatory
deviation from health, and that the increase of the
muscular coat-a change well described in the arterioles
by George Jolhnson, and again lately by Savill and others-
is in the.,artery as in the heart, a readjustment to counter-
act dilatation and the consequent retardation of the blood
current.* If this exeessive dilating stress per unit of
internal surface subsides, so the muscular increase wanes
also; but if the pressure continue, molecular strain takes
place, and first in tne tissues lying between the reluctant
muscular coat and the hydrostatic pressure; here (at a
locus min. res.) the subintimal layer begins to tear or shear,
with more or less endeavour of repair, and the vascular
tree gets a permanently abnormal set. A-As Agamemnon
says of the pine tree, such stresses

Divert his grain
Tortive and errant from his course of growth.

In this change one mode of arterio-sclerosis consists,
and is the third stage of it, in which, however mitigable,
it is essentially incurable. The second stage of hyper-
myotrophy and the first stage of hyperpiesis, or excessive
arterial pressures, are both curable if taken in time.
Clinically speaking, then, hyperpietic arterio-sclerosis
is not a disease, but a mechanical result of disease; the
term is one of morbid anatomy.

It is scarcely within the text allotted to me to enter into
the causes or remedies of the preliminary rise of pressure;
suffice it to say that it must consist in excess of friction,
and, as the pressure gradient in the arterial tree does not
fall notably till it approaches the arteriolar areas, where

Dr. Herringhaimi tells me that lie s niot convinced of this "lhyper-
myotrophy." Clinically I wa.d spr se1to accept it, but must await
the maturer judgement of patlology on thepoint.
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resistance must be the more telling, it is presumably in
these areas, or in the capillaries, or in both, that this excess
of friction is to be looked for. But I may repeat that,
even if osmosis be a condition, this plus friction must be
a function of one or other of two factors, or of a blend of
them; namely, the viscosity of the blood or the diameters
of its channels. In so far as it may be a function of con-
striction we presume this must lie chiefly in the
splanchnic and muscular areas, otherwise depressor re-
adjustment would take place, the blood would flow away
from constricted into open areas, and within a few minutes
the presaure would be restored to the normal mean.

But, it may be urged, if coaretation of the narrowest
channels of the blood comes about by the thickenings of
arterio-sclerosis, would not this obliteration of areas effect
a rise of pressure in the larger arteries ? The problem is
not so simple. It is not easy-it is not, indeed, possible-
to calculate all the factors of the circulation; they are not
all mechanical-some are chemical, some biological. In
an inanimate scheme obliteration of areas, caeteris paribus,
raises pressure elsewhere in the system ; but, such
are the normal fluctuations of blood supply from
area to area, and such are the compensatory resources
of the human body, that we find large obliterations
consistent with moderate systemic pressures; partly,
perhaps, because of dilatations in other parts of the
vascular tubes, partly of lowering of the cardiac energy,
partly of redistribution of blood volumes, and so on. In
the arterio-sclerosis which I have named involutionary, an
alteration which often reaches a degree of thickening and
tortuosity rare in hyperpiesis, anid deforms the walls of the
mrinor vessels even to obliteration, blood pressures, so
far as they rise, do so only to the level of the quasi-
normal standard of elderly persons, unless-as occasionally
happens to most persons, if not to every one-a period of
morbid hyperpiesis supervenes. It is a remarkable experi-
ence that in cases of great involutionary deformity of the
vessels, or, at any rate, of those which are palpable, inter-
current attacks of hyperpiesis may be detected, estimated,
and dispelled with as much ease as in persons not so
affected; indeed, perhaps more easily, as such persons
were not originally much disposed to hyperpiesis. If,
then, hyperpiesis consists in extensive vascular con-
striction, the arterioles in senile degeneration must still
retain no inconsiderable capacity of active closure.
Once more, in established hyperpiesis we meet with the

radial artery-the vessel we usually observe-in two
different states; the one a comparatively straight vessel
with a small diameter, the other a laxer vessel with more
tortuosity-the state which I have called the "large
leathery artery." These states are rarely interchangeable
in the same patient; usually the one mode or the other
predominates. If the hyperpiesis be due to constriction
we may suppose this to be confined in some cases to arterial
areas distal to the radial magnitudes; in other cases to
exten-id to arteries of this magnitude at least. Sometimes,
indeed, I have thought even the brachial artery to be
less in diameter than one might have expected in the
individual, but I need not say how difficult it is to refer
these diameters to a standard.* I have just stated that in
hlyperpietic cases with contracted peripheral arteries of
radial magnitudes these vessels are the less tortuous;
the constriction seeming-as we might suppose-to protect
the vessel from dilating stresses, so that it does not suffer
distension, either longitudinally or laterally, much beyond
its elastic limits, if at all. Now, as the finger estimates
hydrostatic pressures, Iiot by unit of surface but by
the size of the tube, as total pressure, in the cases of
arteries reduced in size by far-reaching constriction,
hyperpiesis is often, and indeed generally, overlooked,
although in these eases it is often still higher than in
those of the bigger leathery artery. To take another
instance, even physicians familiar with such problems
find it difficult, on the judgement of the finger alone, to
admit that the pressure per unit of surface is practically
the same in the brachial artery as in the radial of the
same person, because the finger mistakes total pressure,which is irrelevant, for unit pressure. Thus, in the caseswhlere the radial artery is of small diameter, general
hyperpiesis, even of very high figures, is continuallyoverlooked-overlooked, perhaps, until the day when the

Dr. George Oliver lhas iuvented a gauge of arterial diameter; butby soine unskilfulness Ilhave never beenable to use this gauge withlany confidence.

patient clips his speech or is struck down with an
apoplexy. This narrowness is often, though by no
means always, the case in granular kidney. It is
well, therefore, to lay the finger along the length of the
vessel, and to note the maintenance of the pulse wave,
for this may be a more perceptible feature than the height
of its pressure. Indeed, as in such arteries, besides the
constriction, the muscular coat by overwork is thickened,
and the blood current so much the tinier, so at and beyond
this point the pressure, caeteris paribus, is so much the
lower than in more central tracts, although the figure at
these higher points, as, for example, in the femoral,
may be enormous-say, from 250 mm. Hg upwards.
As I have said on former occasions, the finger can judge

of fever without a thermometer as well as it can of
arterial pressure without a piesometer. My finger has
been "educated" on these special lines for nearly forty
years, and for twenty-five of them frequently checked by a
manometer, yet it is still often and even grossly deceived.*

It is for this and kindred reasons that I avoid the use of
the phrase " arterial tension." No doubt in an inanimate
tube-in a tube of indiarubber, for instance-internal
pressure may be expressed in terms of tension of its wall;
but with a living tube this is not so; in it to the dilating
stress is opposed not the elasticity of the wall alone, as is
approximately the case in the aorta, in the coronaries,
and in the cerebral and pulmonary arteries, but also
the tone of the nervo-muscular tissue of it, a very variable
and incalculable biological factor. In a living and active
tube, then, we cannot note pressure in terms of tension with-
out the risk of considerable and practically important error.
In the large leathery artery the evidence of tension is
obvious in its presence, and in its static results, as is best
seen perhaps in chronic cases of aortic regurgitation; in
the small tight artery tension is a subordinate, in some
cases perhaps a vanishing, element. Yet my experience is
that the cases of hyperpiesis in which the arteries by
close constriction protect themselves from strain, are the
most perilous; not only because the dilating stresses,
actively resisted by the vasomotor arteries, are transferred
to the passive vessels of the brain, but also because these
"narrow radial" cases are, in my experience, by far the
most difficult to influence for good, even in their inception,
and when ample time is given to us. Paradoxically we may
say of them that, in the areas of constriction, the less the
tension, and the less the arterio-sclerosis, the worse the
prognosis. I will repeat that although this state of the
radial artery is common in granular kidney, yet it occurs
quite as decisively in cases of hyperpiesis not Bright's
disease, a kind of disease from which they may be divided
by many and profound differences, as, chiefly, by the
character and course of their clinical features.
Of involutionary arterio-sclerosis the earliest phases are,

perhaps, not often noted, save by artery fanciers like
myself, for in this period the change is not attended by
symptoms-perhaps not even by any apparent loss of
functional energy. I may say "apparent " because I
believe that even thus early the patient may have to admit
to himself that any considerable excess of the usual
output of work entails a mcre and more inevitable period
of exhaustion. Henceforth rests must be more discreetly
distributed to fatigues. In this stage, especially if the
wrist be a thin one, soft as the radial artery may seem to
the touch and moderate as the pressure, yet it is tuby,
rather too persistently cylindrical. When the blood is ex-
pressed from it and the vessel rolled under the finger, if it
may not be called thick, yet it is already a little tapelike,
and when pressed against the bone is still perceptible.
Again, when the wrist is thin enough-these incipient
changes are better seen in the wrist of men than of
women-if the finger be stroked very lightly over
the track of the artery, or the supine wrist held up
to the light, even thus early the artery may be
seen lifting itself a little out of its bed, that is to say, a
slight tortuosity will be detected long before calcareous
granules are perceptible. Assuming, as in these cases I
find, that on the pressure gauge, or by the state of the
heart, no rise of systolic pressures, or at any rate not
over 150, is revealed, the prognosis, in respect to length
of days, is good enough; whatever in the course of time
may be that diminution of vivacity and adventure

All the blood pressuires on which I base my argumeuts have been
taken on private patients in a sitting position withthe arm on a levaal
with the heart, between abouit 10 and 12.30 in the moru-ing, and with
every ecre to secure tranquillity of miiind and body.
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which we elderly men .are pleased to interpret as
mellow conservatism, and the tolerant sagacity of
experience; fine qualities which may be coexistent with,
I do not say dependent on, even still further increases
of thickness, tortuosity, and calcification. In involu-
tionary arterio-sclerosis, as times goes on, the vessels
attain greater degrees of contortion than are usual in the
hyperpietic class; and, grotesque as may be their
deformity, result rather in the contraction of the spheres
of mental and bodily activity than, as with hyperpiesis,
in the imminence of the fell sergeant, death-death by
apoplexy, by cardiac defeat, or by intercurrent acute
pteumonia.

In conclusion, a few words on the heart itself. In
hyperpiesis the left ventricle enlarges both in muscle and
in chamber; but I have protested against the accusation
of these striving hearts of complicity in the arterial
disease. Ordinarily speaking, they are stout and faithful
to the end, even in defeat. But if the hyperpietic patient
escape the accidents of acute pneumonia or of apoplexy,
one day on carrying a bag, or ascending a hill, he will be
arrested by an oppression at the heart and dyspnoea.
At last the long-overtaxed organ has yielded, and a mitral
regurgitation may be audible, though even then it
may be sustaining a pressure of 170 mm. or more.
Thenceforth the patient, although his heart may be pulled
together for a time, has entered upon the last stage of his
malady.
Now with involutionary arterio-sclerosis this is not so..

These patients-y77pav avcovv.ov f4ovrer-often survive to
extreme old age; if they die of cardiac failure it is sud-
denly by its intrinsic decay, but more commonly they die
of a silting up of the cerebral arteries, in the motor area.
and elsewhere. After death the heart is usually found
somewhat hypertrophied and fibrosed, but vigorous enough.
If the arterio-selerosis has come on slowly, the heart,
in spite of a few fibroid patches, has often been good
enough to keep up arterial pressure in the presence of
considerable or even extreme aortic obstruction; and
this, strange to say, although the openings of the coronary
arteries may have long been obliterated.
In the toxic kinds of arterio-sclerosis, the state of the

heart varies of course with the kind; in too many of them
it undergoes concurrent deterioration.

V.-J. MACKENZIE, M.D.,
Burnley.

THE NATURE OF SOME FORMS OF HEART
FAILURE IN CONSEQUENCE OF

LONG-CONTINUED HIGH ARTERIAL PRESSURE.
WHan patients succumb to failure of the heart in con-
sequence of long-continued high arterial pressure, certain

B.P. i8o 770

Fig. 1.-Tracing taken fromii the radial artery after tlle air-bag COr
pulse at a pressure of 190 mni. Hg. The air was allowed to escape gra
the sphygmnograplh received the stronger beats, and the smaller beatE
Hg. When tlle pressure in the air-bag was exlhausted time pulse tra-i
the waves-tlhat is, the puilsus alternans. (Figs. 4, 5, 6, 7, and 8 are irc

degenerative changes are usually found in the heart
muscle and arterial walls. These changes are supposed
to be enough to account for the heart failure. While in
a certain sense this may be true, yet a careful analysis
of the symptoms during life reveals a variety of conditions
which can be referred to the peculiar manner in which
the heart fails. Generally speaking, the giving way of the
heart is described as a failure of compensation, but this
term embraces a great variety of definite forms of heart
failure the recognition of which leads to a more philo-
sophical appreciation of the heart's condition, and helps
materially in treatment and prognosis. The heart muscle,
as is known, carries on its work in consequence of the

possession of certain very definite functions, such as the.
power of contraction, the power of creating its own
stimulus, the power of conveying the stimulus from fibre
to fibre, and the functions of excitability and tonicity.
All these functions are inherent in every muscle fibre,
some having certain functions more developed than
others. If, in the course of a lifetime, certain of
these functions be exposed to a greater strain than
others, one would reasonably expect that these functions
which have been subjected to the greatest stress would
slhow symptoms of exllaustion before others that had not
been exposed to such stress. As a matter of fact this
suggestion finds abundant support in the analysis of the
various forms of heart failure. Thus we find that in a
great many cases of heart failure, the heart dilates. So
common is this condition that writers often speak as if it
were an essential characteristic of heart failure. As a
matter of fact, however, it is merely the evidence of the
exhaustion of one function, namely, tonicity. Many cases
of heart failure of extreme severity show no sign of dila-
tation. A careful study of the symptoms, both subjective
and objective, enables one to differentiate a variety of
forms of heart failure. Here I will only direct attention
to the knowledge obtained from a study of a few pulse
tracings.

Fig. 2.-Irregular pulse caused by high arterial pressure. The
irregularity is due to the premature appearance of thle smaller
beats (ventricular extra-systoles). Note that there is always a
longer pause after the siiialler beats-the numbers represent
filths of a second-in contrast with wlhat happeins in Fig. 6. The
arterial pressure was 190mm. Hg and when it fell to 170 imim. hg
the irregularity disappeared. (Female, aged 65.)

It must be a well-known fact to those who are accus-
tomed to measure the arterial pressure by compressing
the upper arm with an air-bag, that when the pressure
almost obliterates the pulse, some beats come through
more forcibly than others. If now the tracing of such a
pulse be taken certain very definite forms of arrhythmia
are seen. In Fig. 1 I show a tracing taken with tle
brachial artery compressed.. When the air is allowed to
escape from the bag the pressure fell, and it will be seen
that at first the pulse is very slow but when the pressure
fell to 170 mm. Hg the pulse increased to double the rate,
and when the whole of the pressure was removed at the
end of the tracing, there is seen to be a distinct variation
in the size of --every second beat. This variation was
imperceptible to the finger.
In Fig. 2 there is a tracing of a form of arrhyth-

mia due to
th e prema-
ture appear-
ance of the
smaller beatso
--ventricular

toles -which
,svery comn-

Mm on i n
nnected with the manometer had obliterated the c a s e s o.f
adually, and when the pressure fell to 180 inmn. Hg, high blood
)s camiie tlhrouglh wlhen thle pressure fell.to 170 inni. p r e,s s u r e.
ing showed rhythmical variation in the size of Usually theseom tlle sam-e yPatient.) occuat in-occur at in-
frequent intervals, but sometimes every alternate beat
varies as in this tracing. Here it will he noted that
the pause between the beats varies in such a manner
that the pause after the small beat is much longer
than the pause preceding the small beat. It is
now well known that this form of arrhythmia is
due to the contraction of the heart producing the
small beat not starting at the usual place, at the
mouth of the great veins, but that instead the ventricle
contracts before the auricle. This form of irregularity,
where the ventricle contracts before the auricle, may occur
at rare intervals, or frequently, as in Fig. 2, or the pre-
mature contraction of the ventricle may become so con-

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.2390.996 on 20 O
ctober 1906. D

ow
nloaded from

 

http://www.bmj.com/


THE BRZT 1
10OJO 1MEDICAL JOUR2NAL | SECTION OF MEDICINt. [OCT. 20, 1906.

stant that a series of contraction3 may follow one another after the smaller beats (5O) as compared with the duration
where the ventricle precedes the, auricle, as in Fig. 3. As of 3* of the larger pulse periods. In Fig. 6, on the other
a matter of fact, in consequence of long-continued high hand, the pulse period of the larger beat is slightly longer
arterial pressure, the rhythm of the heart may be
taken on permanently at other places than the
mouths of the great veins. Such cases are charac-,
terized by a continuously irregular heart actioe .
Occasionally with the reduction of blood pressure
the normal rhythm may be restored as in the patient //
from whom Fig. 3 was taken. When his blood pres-
sure fell from 160 mm. Hg to 130 mm. Hg the normal Aimyl N itrh e
rhythm was restored. F'rom recent observation it
seems likely that the immediate causes of the irregular Fig. 5.-Pulsus alternans while under the influene of amyl
rhytbm that has just been described will be found to be nitrite.
due to an abnormal stimulation of tile muscular fibres Ithan the smaller beat. The patient from whom the
joining auricle and ventricle. tracings from Figs. 4 to 8 were taken suffered from
The contraction of the heart and the expulsion of the typical signs of heart failure, with high blood

blood into the arteries is due to the function of con- pressure. When I was able to reduce his blood
tractility. When the pressure in the arterial system is pressure, his condition improved in a remarkable
high, the force of contraction must be raieed. When this manner, and his pulse became perfectly regular as in

Fig. 7, but
when the

? 1 ~~~~~~~~~~~~~~~~~~~b I o c d
5 Sec. brosdpre s sure

rose the
bad sym-
p t 0 ms8R a d. again re-

Fig. 3.-Irregular pulse due to a series of premature contractions of the ventricle. While the smaller beats disappeared t u r n e d,wlhen tlhe Dressare in the air-bag round the arnm reached 150 mm. HFg, the larger beats did not disappear till the pressure and thereached 170mm. Hg. When tlle arterial pressare fell to 130 mm. Hg tle heart became quite regular. (Male, aged 64.) pulse be

came cha-
high arterial pressure continues for long years, it can be raeteristically irregular, as in Figs. 4 and 6. After
readily surmised that when the failure of the heart sets taking Fig. 4, the blood pressure being 190 mm.
in it is this function that should be the first to give way. Hg, he had an attack of angina pectoris, for which I

L,--: .I1A ,_ -11 4.U- ---- w 4.- t-- --' A--- --nhis wouiC be all tne more iIKeiy to nappen i[t aegenera-
tive changes had taken place in the heart muscle and
coronary arteries. When one comes to examine very
minutely the nature of the heart failure consequent on
high arterial pressure, very eonclusive evidence is often
found. The most characteristic evidence of failure of
contractility is the form of irregularity to which the
term pulqu8 alternans should be limited. Wenckebach
has drawn attention to the nature of this arrhythmia.
The rate of the heart is usually perfectly regular, but a
small beat regularly follows a large beat. The explana-
tion for this is :as follows: When contractility is de-
pressed, if time be allowed for a full and strong contrac-
tion, the longer duration of contraction encroaches upon
the period of rest, so that by the time the next stimulus

Fig. 4.-Irregular puilse caused by hiiglh arterial pressure,
showving a pulse regular iii rhytlmn but alternating in streugthl-
the pulsus a ternans. The arterial pressure of the larger beats
was 190 mm. Fig aud of the smaller 170 nmi. [1g. An attack of
angina pectoris cainie on inimedLately after thlis trecing was taken
and amyl nitrite was inhaled. The result is seen iin the next
tracing. (Tlhis and the following four tracings were taken from a
male, aged 53.)

arrives, the contractility has not sufficiently recovered,
and a smaller and shorter contraction results. As this
contraetion ii; Rlhrtpr in dli-r.t.ionn tp.h nprindl of rpqf.

'.5 Ser.

/~~~~~
Fig. 6 -Fifteen minutes after the inhalation of amyl nitrite andafter cessation of the augiual symptoma the alternatingch(rainterof the pulse becanemore marked, and the blood pressure of thelarger beati liad ri,pen to 200 mm. Hig. The naumioers give timduiation of each pulse period in fifths of a second, and theirregularity is seen to be of a nature different fromi thiat inFig. 2.

administered amyl nitrite. This gave him immediate
re-lief, though the pulsus alternans persisted (as shown in
Fig. 5) even when he was under the influence of the amyl
nitrite. After resting fifteen minutes, and when all
symptoms had disappeared, I found the pulsus alternans
more marked (Fig. 6) than before the administration of the
amyl nitrite. On taking the blood pressure I found that
it had increased to 200 mm. Hg.
To show that exhaustion from other causes would pro-

duce the pulsus alternans, I would draw attention to the
change in the tracings following bodily exertion.
When the blood pressure was at 150, and he was ut
rest, the pulse was perfoctly regular (Fig. 7) but after
going up and down two flights of stairs he became
very breathless, and the pulsus alternans returned as in
Fig. 8.

In another case, that of a man with high blood pressure,
the pulsus alternans was very well marked, heing
associated with other evidences of heart failure. When
at rAst the arrhythmia was scarcely perceptib7e, but on
walking a distance the rhythm of the pulse- was extremely
irregular, as in Figs. 9 and 10. In Fig. 9 the contractility

'kV11UL"V,U1VJ AD 0lIVL t)1 111 UU1ttl4bUlx11 U ltlivU VI rUbu
is thereby lengthened before the next stimulus arrives,lusar
so that the contraction will be longer and stronger;
being longer, it will again encroach upon the
period of rest, and so the process of alternation
goes on. Good illustrations of this form of irregu-
larity are to be found in the following tracings: In
Fig. 6, for instance, there is a very good instance of the
puisus alternans, and I have given under each pulse B. I? 150 at res5t'
beat the duration of the pulse period in tenths of Fig. 7.-Under treatment the arterial pressure fell to 150 mm. Hg,seconds for comparison with the arrhythmia in Fig 2. tlle pulse becaLue quite regullAr as in this tracing.A comparison of these figures will at once show
that these irregularities are totally different. Thus was at times so greatly exhausted that occasionally only a
the pulse periods in Fig. 2 show the longer pause small wave (x x), which was imperceptible to the finger,
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was apparent in the radial tracing. Some-times, however,
the beat failed even to be apparent in the radial tracing,

Fig. 8 -Immediately after Fig. 7 was taken the patient went up
and down two, flights of stairs, and the palsas alternans was at
once developed.

F1

x

Fig. 9.-Tracing of a pulsus3 alternans of a man aged 73, sufl
fromi great breathilessness on the slighitest exertion. The ar
pressure for the large beats was 190 inm. Hg, and at x, x the
tractility is SO eahIauted that only' a small wave appearsi
radial traCing.

Fig. 10.-From the same patient as gave Fig 9, showing at x ai
auch gr-eat exhau-tion of contr-actility that the ventrice faile,
transmit a wave to the radial pulse. Unider treatment the art

pressure was reduced to 150 mm. Hg, and the pulse became
regular, and the breathilessness on exertion was greatly abated.

as in Fig. 10, where the long pauses at x x can be safely
inferred to be due to the dropping out of the pulse beat

on account of the extreme exhaustion of the function of

contractility.

VI.-JoHNq LINDSAY STEVEN, M.D.,

Physician, Glasgow Royal Infirmary.

INCREASED BLOOD PRESSURE AND ARTERIAL

DISEASE.

IN the very few remarks which I propose to contribute, to

this interesting discussion I shall approach the subject
from the point of view of the general physician-that is,
from the clinico-pathological point of view. No doubt,
the observations of the physiologist and,of the pathologist
are of the greatest interest from the purely scientific point
of view, and the mechanical or physical phenomena con-

cerned in the maintenance of the normal tension of the

blood in the arteries arc of the greatest significance in

their bearings upon the phenomena of disease, but they
do not cover the whole field; and too exclusive attention

to them alone, must inevitably lead to narrow conceptions
in dealing with the phenomena of morbid action, which is

controlled -in its entirety neither by mechanics on the one

hand nor by chemistry on the other. A too exclusive

attention to eithier of these modes of viewing arterial

tension will not lead to the highest development of our

powers either in the diagnosis or treatment of the diseases

of the arterial system and their results. The p-ractice of

medicine is still as much an art as a science, and, in the

application of physical and chemical laws to the explana-
tion of the phenomena of diseased conditions of the

circulation, we must never forget that we are dealing with

morbid processes not as yet entirely amenable to the

natural laws already known, to us. We must neither be

iatro-mechanicians on the one hand, or iatro. chemists on

the other; and yet we must, at the same time, not be

entirely vitalist in our conceptions of the origin and

nature of disease., We must utilize all that science can

give, taking freely, from all its branches, but we must also
practise our art in the fall knowledge that pure science
will often fail usi.
The physiological phenomena that have been presented

to us by Dr. Percy M. Dawson are very important, as are
also the clinical methods of investigation which have
been sio s'kilfully dealt with by Dr. G. A. Gibson ; but for the
practical physician, in the investigation of blood' pressure,
the traine-d dinger must be the ultimate appeal, and it is,J
hold, sufficient. It can give information of a kind and of
a value in practice as a whole that no instrument, how-
ever ingenious, can supply. I make these remarks in no
disparaging spirit, but in this discussion I am anxious

that the well trained and the purely practical
should take its eq'ual place with the purely
cientific.
I propose to deal only with the subject of in-

creased blood pressure. Now, in general medical
practice we readily recognize by the finger alone
that the normal tension or pressure of the arterial
pulse may be raised, and, according to my ex-
perience, there are chiefly two clinical varieties

rering of high arterial tension: (1) there is the tem-
rterial porary and recurrent form; (2) the continuous
to% form.inthe

The general symptoms of temporary high arterial
tension are a hard, incompressible pulse at
the wrist, a feeling of fullness in the hpad,
and of obstruction in the chest, and an audible
throbbing of the cerebral vessels when the
head is laid on the pillow at night. Such
symptoms are likely to be brought- on by re-
peated errorsj or excess of diet,- by excess
in wine, by constipation, or by nervous
excitement, such as may be produced by
public speaking or controversy. It is relieved

,nd z by the removal of the cause, and by the
do judicious use of aperients and the nitrites.erdaThtotnosorpritntfr fhglulte arterial tension is, in my experience, almost

always associated with the presence of chronic
renal disease. 'It has no special symptoms

referable to the high tension per se, the suffer-
ing of the- patient being due rather to the general
effects of the renal disorder. Such continuous high
-tension may be present for long periods of time,
although no doubt it~is subject to temporary exacer-
bations, in which symptoms similar to those of the
temporary form may. sh:w themselves. This form
of high tension must generally be treated by attend-
ing to the renal disease to which it owes its origin. It is
obvious-that in both forms of high tension the exciting
cause of the condition is the presence of toxic agents in
the blood.
Now, it must be asked, What has the presence of high

arterial tensioni, either temporary or persistent, to do with
the causation of atheroma or arterio sclerosis, it being
understood that these two terms do not connote the same
thing? In atheroma we have a focal disease originating
in the intima as a rule, and leadiDg b thle development of
the patches of thickening with which we are so well
acquainted.

Atheroma -is mo-st frequently met with in. the
aorta, and by the running together of isolated patches
it may involve more or less extensive tracts of the arterial
wall. Atheroma is also found in the arteries of the brain
forming the circle of Willis, and in the arteries of the kidney,
where it gives rise to endarteritis obliterans. Atheroma
usually spares the medium'-sized arteries; and, what-
ever effect it may have upon the blood pressure, I do
not think that increase of blood pressure gives rise
to it.

Arterio-sclerosis, on the other hand, is an affection of
the medium and smaller arteries of the body, and is to be
carefully distinguished from athe-roma, the focal disease.
I quite agree with Dr. William Russell of Edinburgh in
thinking that the changes present in arterio-sclerosis are
"1(1) A hypertrophy of the middle or muscular coat,, and
(2) a fibrous hyperplasia of the internal 'coat." It -is not

increased pressure of the blood.
I have thus indicated that in my opinion high arterial

tension per -se has but little to do with the structural
alterations in the arterial wall, either in atheroma or in

.......
--
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arterio- slerosis. I regard the high tension not as the
cause of structural arterial disease, but as the effect of
continuous or frequently recurring irritation of the histo-
logical elements of the arterial wall by poisons circulating
in the blood, which act either directly on the intima, or

indirectly by means of the vasa vasorum, which actually
carry the poisons into the substance of the arterial
wall.

My friend and colleague, Dr. John M. Cowan, of the
Glasgow Royal Infirmary, has done most valuable work in
investigating the minute histological changes taking
place in the walls of the arteries in disease of these struc-
tures. He has shown that specific poisons of various
kinds play an important part in the production of these
changes. He has, in fact, recalled and concentrated atten-
tion upon the influence of toxic agents in the production
of structural change in the arterial wall. Now, in order
to arrive at a true conception of the relation of arterial
pressure to arterial disease, we must collate theseresurt s

from the morbid histological laboratory with the results

obtained in the workroom of the physiologist, which deal
only with healthy structures. WN'hile acknowledging to
the full the valuable information I have received from
Dr. Cowan's investigation, I desire to state that the

opinions I express are my own, the more so as I am

by ro means sure that Dr. Cowan would agree with
them.

Now from a consideration of Dr. Cowan's results taken
along with my own much less elaborate observations
whilst for six years a general pathologist, I conclude that
aeltered and specially increased blood pressure has little or

nothing to do with those alterations in the arterial wall
which we call atheroma and arterio-sclerosis. These
structural changes are dependent on the action of poisons,
and not on variaticns of blood pressure. Blood pressure

varies in health from day to day and hour to hour, and

may vary during a whole lifetime without ever causing
disease of the arteries-thle disease is caused by the action
of the poisons. Focal disease, such as atheroma of aorta,
may be caused without any alteration in blood pressure

having occurred. Arterio-sclerosis may be caused by

poisoned blood, but, as this poisoned blood irritates and
thereby stimulates to contraction the muscular fibres of the
smaller arteries, it often causes increased blood pressure,
which isthus a result, not a cause, of the arterial disease.
Whether, as Dr. Russellthinks, this disease of the medium
arteries may lead to amore easily induced contraction
I do not know, but I should thinkno-t. I should say the

more diseased, the more rigid the arteries become, the less

the blood pressure.

DISCUSSION.
PROFESSOR A. MCPHEDRAN (Toronto) found himself

frequently in error in his estimate of the pulse,when
brought to the test of the blood-pressure instrument. It

was difficult to appreciate l he degree of pressure when
there was great arterial thiekening. He therefore felt the

necessity of the routine use of the blood-pressure instru-
ment in all cases, irrespective of the character of the

illness. Further, with the instrument an exact estimate
could be made of the degree of the preservation of mus-

cular tissue in the arterial wall by the effect of the nitrites
on the blood pressure. In advanced cases of arterio-
sclerosis but little reduction of blood pressure would be

caused by them and their administration of the nitrites.
Professor G. W. MCCASKEY (Purdon University) said

that peripheral resistance substantially controlled the

height of arterial pressure in the majority of cases.

A heart might become so weak that its propulsive
power might be unequal to its task; the volume of

blood might become so small that it would be incapable
of filling the arterial system, but as a rule, especially in

chronic cases, the pressure would rise and fall with

expansion and contraction of the lumen of the peri-

pheral vessels. The peripheral resistance might be due

to spasm of the arterial coat or organic change, and a

differential diagnosis between these conditions was of

the greatest importance. He had satisfied himself by

repeated clinical observations that the spasm resulting
from toxins circulating in the blood might be constant
over indefinite periods of time. Such cases could be com-

pletely relieved by the use of vaso-dilators, which should
be pushed to their full physiological limit. This served

the purpose of a diagnosis by therapeutic test, and its

practical clinical value could scarcely be overestimated.

SOME CLINICAL MKNIFESTATIONS, VISCERAL
AND GENERAL, OF ARTERIO-SCLEROSIS.

By ALIRED STENGEL, M.D.,
Professor of Clinical Medicine, University of Pennsylvania,

Philadelphia.

I. Cases suggestirq a Relation of Arterio-sclerosis to Continued
Fever and to Repeated Chills.

attention was first directed to the possible relation of
arterio-sclerosis to continued fever by my preceptor,
Dr. Williamm'' Pepper, lateProf'essor ofMIedicine in the
University of Pennsylvania. In a report of a case of
continued fever lasting a number of weeks in an alcoholic
patient aged 40 years,' he suggested that a possible, and
perhaps probable, explanation of the fever was a develop-

arterio-sclerosis. I quote from his report: We

know how frequently arterial changes develop gradually
in those subjected to such causes as this man has been,
and we constantly recognize the lesions when they have
advanced to a high degree, and when of course they are

irremediable. But 'there is ani incipient forming stage,
when the vascular changes are neither extensive nor pro-
found. They are not yet associated with those secondary
degenerative changes of sclerotic type which we later
recognize, not only in the vessels, but equally in the
cardia3 walls and in the kidneys. It is truethat the
diagnosis is based chiefly upon exclusion and upon pre-

sumptive evidence. WN'hpn, however, there are such
symptomiis as were present in this case-slight continuous
elevation of temperature, disproportionate excitement of
the circulation, alteration in the vascular tension,
fugitive and radiating pains, weakniess, dyspnoea oni

exertion, occurring in a person of gouty diathesis or in
one who has been much exposed or addicted to alcoholic
excess; and when critical search fails to reveal any

adequate local lesion, it is justifiable to suspect an early
staae of diffuse endarteritis."

Since the publication of this case sixteen years ago I
I ave had many occasions to recall the views of Dr. Pepper,
particularly in thewards of the Philadelphia Hospital,
where the abundance of suitable material at all times
supplies every variety of arterio-sclerotic manifestations.
Very frequently I have observed cases of presenile or

senile arterio-sc!erosis in which, from time to time, fever
of some duration occurred, and in which no local lesion of
any kind could be discovered. This ocurrence is so

common that it no longer causes surprise to find in the
broken-dowvn and sclerotic senile inmates moderate
elevation of temperature of sometimes considerable dura-
tion. I am sensible of the fact that in such patients some

local lesion-such as an old pyelitis, chronic cholecystitis,
or cholangitis, prostatic lesions, or the like-may be
readily overlooked, and that such might occasion the
febrile reaction; but some that have come to autopsy
failed to disclose any other conditions than arterio-
sclerosis and the visceral lesions resulting from this.
More certain evidence is obtainable in the study of cases

in private practice, on account of the greater likelihood of
discovering other possible causes of the fever.
One such case occurred in a man now 75 years old, with

rather pronounced general arterio-sclerosis. He was in
no sense broken down in health, but began about five
years ago to exhibit evidences of more rapidly developing
sclerosis than had previously been discoverable. About
the same time a febrile attack, lasting nearly three
months, occurred, and was at first regarded as a mild type
of typhoid fever. There was no evidence of typhoid infec-
tion, nor was any other infective or local condition
discovered. Gradually the fever, which at no time rose

above 1000 F., and which was quite irregular in its course,
subsided, and the patienit improved in other ways.

Subsequently, the arterio-sclerosis was decidedly more

marked, and has steadily advanced. It is possible, of
course (and it seems probable that this is often the case),
that some obscure infection accelerated an arterio-sclerosis
alreadly initiated; but so far as could be determined no

local forms of infection existed, and there has not since

then been any event to suggest the occurrence of a local
lesion at that time. The patient has been under constant
and critical medical observation during the intervening

10fo Tim BLiTh IMI OtL JOUO,NALJ
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years, and it is probable that some evidence of such local
conditions as gall stones or cholecystitis, renal calculus, or
pyelitis, or of other visceral disease would have become
manifest. He has had severe attacks of renewed fever
following slight rigors, for which no adequate explanation
lhas been obtained. This case, doubtful as it must remain,
illustrates the type of disease that I have had in mind.
Its suggestion has possibly been heightened in my mind
by the fact that I am impressed with the care that has
been taken to determine some adequate explanation of the
original and the subsequent febrile attacks.
Another case may he very briefly referred to. The

patient, a woman of 60 years, with generalized arterio-
sclerosis, became feverish and thought that she had
malaria. Large doses of quinine and blood examinations
negatived this supposition. The fever continued for
above a month, varying from 990 F'. to 101? F. in the
evenings and from the normal to 99° F. in the mornings.
Moderate symptoms of fever were present and there was
a disproportionate excitement of the circulation; but no
local or general cause for the fever could be discovered.
Gradually the slight disorder of general health subsided
though the temperature still ranged from the normal to
99i'F. The patient declined to have further record made
of her temperature and was practically in her usual health
when the observations were discontinued. For a year or
more before this event and during the four years that
have since elapsed, she has shown undoubted evidences of
gradually increasing arterio- sclerosis.

I am, perhaps, the more inclined to believe that an
advancing arterio-sclerosis may occasion such attacks as
have been described, because it seems to me entirely
possible that suchl a widespread process of degeneration
of tissue could occasion fever. Whatever may hereafter
be found to be the real pathological lesion that initiates
the whole condition, there is little doubt of the existence
of intimal degeneration in some part of the early stages.
This may be occasioned directly by toxic agents or
indirectly by constriction of the muscularis or the vasa
vasorum, but that degenerative changes in the intima are
somewhat early manifestations, and perhaps the causes of
later reactive sclerotic changes, seems to me very certain.
Our knowledge of ferment fever due to aseptic destruction
of tissue would form a basis for assuming that such
intimal changes could occasion moderate fever of no great
seriousness.
In the nature of things it may always remain difficult to

establish positively what I am contending for, but by
exclusion, clinically and by careful post-mortem observation
in such cases of obscure fever, it may be possible to
determine the matter. For the present I cannot do more
than express a belief in the probability.
Before leaving this part of my subject I wish to recall

the series of cases of thoracic aneurysm attended with high
fever reported some years past by Sir William Gairdner,
and I must also allude to the well-known occurrence of
fever in cases of acute aortitis. Possibly in such cases of
aneurysm, and more certainly in the cases of aortitis,
infection plays a part in the development of the fever, but
thc analogies are too remote to warrant considerations
of these conditions in connexion with the cases I have
referred to.

If. Abdontinal Types qf Arterio-sclerosis.
Much attention has recently been given to the impor-

tance of splanchnic arterio-sclerosis in the development
of secondary cardiac changes and the general symptom-
atology. There are, however, local manifestations signifi-
cant of involvement of the mesenteric vessels to which but
little heed has been paid. Ortner2 has reported one inter-
esting case in which a male, 55 years old, suffered from
repeated attacks of burning and pain in the abdomen,
obstinate constipation, flatulence and belching, abdominal
distension and dyspnoea. Finally an exploratory opera-
tion was made, peritonitis developed, and the patient died.
AVt autopsy, marked sclerosis of the abdominal aorta, and of
tho superior and inferior mesenteric arteries down to their
sinallest branches, was discovered. The stomach, small
intestines, and the colon down to the middle of the
descending portion were greatly distended. Ortner com-
pares the condition to intermittent claudication of the
extremities. He refers to another case reported by
Schnitzler in wliich comparable symptoms occulred, and
in wlhich autopsy disclosed thrombosis of the superior

mesenteric artery. I recall a similar case in the wards of
Dr. Osler at the Philadelphia Hospital in which repeated
attacks occurred before the fatal one, when enormous
abdominal distension terminated the patient's life. Tlhe
autopsy showed thrombosis of the superior mesenteric
artery and great dilatation of the intestines with extensive
infarctions.
Recently in a general discussion of the clinical course of

arterio-sclerosis,3 I referred to a patient then living
who had suffered repeated attacks of the same character
and in whose case operation for supposed appendicitis
was at one time seriously considered. In this case the
attacks generally began with burning or a sense of
pressure in the middle part of the abdomen, later the pain
increased in severity and even became agonizing, then
abdominal distension would develop. Finally and pro-
bably as a result of calomel or other purgatives free
evacuations of the bowels terminated the acute attack and
left the patient with a sense of soreness that gradually
subsided. Some time after my last report of the patient
he was suddenly seized with another attack and the
attending physician again regarded it as beginning
appendicitis. The attack was similar to the others, but
was not relieved and the patient developed suppression of
urine and uraemia from which he perished. An autopsy
was obtained and discovered a high grade of arterio-
sclerosis involving the mesenteric vessels extensively;
a portion of the lower part of the ileum (about 15 to 20 in.
in length) was very dark in colour and sharply delimited
from the normal portions. There was no evidence of a
recent or old inflammatory condition about the appendix.
Tlle kidneys were contracted and covered with dark cysts.
There were also many small cysts beneath the capsule of
the liver. The conditions under which the autopsy was
performed prevented a more careful examination of the
abdominal vesse]s and the exact conditions within their
lumina.
During the past year Max Buch4 has analysed 25 cases

of arterio- sclerotic abdominal pain collated from the
literature and his own experience. He distinguishes two
groups: the first being cases of pure arterio-sclerotic
abdominal cramp, the second cases in which the abdo-
minal pain is a manifestation of angina pectoris. In the
former the symptoms detailed by him corresponded
closely with those I have mentioned, but he notes, what
I have not observed, that the attacks are determined by
exertion, emotional disturbances, and assuming the
horizontal position.
What has been said will sufficiently describe a certain

type of abdominal attacks of painful character due to
arterio-sclerosis mainly affecting the mesenteric vessels.
The attacks are evidently not of necessity associated with
thrombosis, though after repeated seizures this condition
may terminate the scene. The abdominal distension and
obstinate constipation, together with the post-mortem find-
ings, seem to show conclusively that there is temporarily,
or for a longer period, intestinal paresis, and it is not
unlikely that this results from ischaemia and reflex
nervous impulses. The suggestive resemblance to
claudication of the extremities cannot well escape
attention.
Another type of abdominal pain in association with

arterio-sclerosis presents itself in patients who have
advanced disease of the abdominal aorta with more or
less tortuosity. In such cases there is more of soreness
and tenderness on pressure than of actual pain, but the
condition is more lasting than that which has been
de3cribed. The paroxysmal attacks may, however, asso-
ciate themselves with the more chronic condition. I
recall an instance which well illustrates one of the
diagnostic difficulties: A man of 70, highly atheromatous
and greatly emaciated, had for some time complained of
great soreness in the upper part of the abdomen, and
a deeply-situated mass had been found on palpation.
Very naturally cancer was suspected. Careful examina-
tion, however, disposed of this suspicion, and the mass
was recognized as the aorta. At the autopsy a cirsoid
and highly atheromatous abdominial aorta was found,
with a sharp forward convexity near the coeliac axis.
It was this which had simulated a tumour. In this case,
as is usual in such instances, the patient suffered with
violent pain on over-exertion, but the soreness was con-
tinuous and independent of muscular effort.
Among the intestinal lesions consequent upon arterio-
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sclerosis, I wish to refer very briefly to cases of chronic
colitis. Such cases are very common among the aged
infirm arterio-sclerotics of the Plhiladelphia Hospital.
Obstinate diarrhoea of a watery character, general
debilitation, and prostration are the symptoms attending
such cases. I refer to them here mainly to emphasize
the importance of directing treatment to the circulatory
condition as well as to the local intestinal lesion.
Another intestinal lesion met with in arterio-sclerosis,

and, as I believe, resulting from that condition, is ulcera-
tion. Some years since, Dickinson referred to the fre-
quency of such ulcerations, mainly, as I remember, in the
small intestines in cases of nephritis, particularly in
chronic interstitial nephritis. My own observations
incline me to believe that the associated arterial disease
is more directly concerned in such ulcerations, for these
uleerations and erosions are met with mainly in cases in
which extensive atrophy of the mucosa, or enteritis, and
marked atheroma of tlle vessels have been present.
III. Association of Alb5uminuria and Slight Renal Chan.qe with

General Arterio-sclerosi.
Very few cases of well-marked arterio-sclerosis occur in

which there cannot be found occasional traces of albumen
Not rarely this discovery occasions unnecessary alarm,
and a diagnosis of contracted kidney is too lhastily
accepted. Undoubtedly, microscopic examination of the
kidney would reveal a moderate sclerosis in many or most
of such cases, but one is forced to recognize a distinction
between such histological chronic interstitial nephritis
and the clinical disease. In the latter the renal disease
and the consequent symptoms predominate over the
arterial change and its indications. In a small number
the renal disease clearly antedates the arterial disease; in
a large proportion it is either difficuilt to establish which
preceded, or the precedence of the arterio-sclerosis is
apparent. Undoubtedly, chronic interstitial nephritis
(taken in the anatomical sense) is much more common in
the autopsy room than in the wards. Among 1,756
autopsies at the University Hospital there were recorded
131 (7.4 per cent.) cases of contracted kidneys, a number
far in excess of that reported from the wards. Strictly
speaking, all such cases should perhaps be classified as
chronic interstitial nephritis, but from the clinician's
standpoint it is certain that. for prognostic purposes, if
for no other, comparatively little significance attaches to
the occasional presence of slight traces of albumen in
arterio-sclerotics when the other phenomena, especially
polyuria, of contracted kidney are wanting.

REFERENCES.
1 Uni'. JMed. Maqazine, December, 1889. 2 Wie,n. klin. Wfoch.. Bd. xv,

No. 45. 3 Pentisylva,ia Medical Journal, August 1904. 4]rogressive
Miedicine, December, 1905.

Dr. EWART (London) spoke on the relation of chronic
disease of the arterial wall to the pathological and physio-
logical factors of increased arterial tone, namely, to the in-
termittent factor of muscular work and of its fatigue
toxins, and to the continuous factor of the toxins of disease
or of disturbed metabolism. The arterial strain due to
labour was relieved by sleep, and a sufficiency of sleep,
especially at the growing age, was a first condition
for longevity of the arterial system. The arterial
spasm due to a permanent circulation of toxins was not
relieved by rest or sleep. He also drew attention to the
fact that the health of the arterial wall was dependent
upon a free lymphatic and blood circulation within its
substance, and, therefore, upon the alternate contraction
and relaxation of its coats, and that the permanent con-
traction, induced by any constant poison, would interfere
with the perfection of its nutrition, and predispose it to
structural degeneration.

THE TREATMENT OF TYPHOID FEVER.
AN INQUIRY REGARDING THE EFFECT OF THE ADMINISTRA-

TION OF PURGATIVES UPON THE INTESTINAL
LESIONS OF TYPHOID.

By W. B. THISTLE, M.D., L.R.C.P.Lond.,
Associate Professor of Medicinc in the University of Toronto.

ANY ONE who has studied the problem of the treatment
of typhoid fever must at some time have had presented to
his mind the inquiry with which in this paper I shall have
chiefly to deal-namely, the possibilityr of limiting by

some form of trealiment the destruction of tissue in the
intestinal wall. Until recent years no such possit)ility
seems to hLve been entertained. Writers upon typhoid
evidently regarded the occurrence of intestinial ulceration
in much the same way as the appearance of the rose-sp ts
-that, as nothing could be done to prevent the occur-
rence of the latter, so nothing could be hoped for fr(.m
treatment in the former. Such a very widely-held
opinion had a somewhat paralysing effect, and very little
was attempted. The unlfortunate effect of this belief in
the inevitable nature of typhoid ulceration upon the
entire question of the treatment of typhoid may be
appreciated if the opposite view be entertained for the
moment-that is, that the intestinal lesions are not to be
regarded as inevitable, but that they may be controlled,
and, it may be, ]argely prevented. Prevention of the
intestinal ulceration means, of course, the absence of
haemorrhage and perforation in proportion to the limita-
tion of the destructive process. It means, moreover,
removal of what is to many an effectual harrier to treat-
ment which would tend to relieve the systemic intoxica-
tion by the elimination of toxic substanjces through the
intestinial canal. Or, again, in order to appreciate the
effect that control of the intestinal lesions would lhave
upon the entire question of treatment of disease, conceive
typhoid fever without intestinal ulcerations. Is it to be
supposed that any one, in the treatment of what he clearly
understands to be a condition of prolonged intoxication,
fluctuating in degree and at any time liable to overwhelm
the patient, would be content with careful nursing and the
application of water to the surface of the body ? Assuredly
not. If he were convinced of the absence of the intestinal
ulcer, the most enthusiastic advocate of the bath treat-
ment would again in the disease as in the case of other
intoxications, be able to appreciate the importance of the
intestinal canal as a channel for the escape of toxic
substances from the body and institute treatment with
that in view. There can be no doubt concerning the
fact that adherence to the doctrine of the inevitableness of
the typhoid ulceration, and belief in the viewv that these
lesions are beyond the reach of treatment has constituted,
and still constitutes, a great hindrance to the emplo3 ment
of treatment which would alter conditionjs with reference
to the amount of intoxication and degree of infec ion.
Owing to fear of the intestinal ulceration, both bacilli and
toxins were considered beyond the reach of treatment.
Until quite recent years this view met with universal
acceptance. At the present time, although many sub-
scribe to and practise the eliminative plan of treatment in
typhoid, yet great numbers of the profession still cotfine
their treatment simply to ministering to the patients
comfort and counteracting the effects of the poison as
much as possible. With reference both to the extent of
intestinal ulceration and to the degree of intoxication, the
patient has to take his chance. The great dread of these
practitioners is that the patient may die of perforation
or haemorrhage, the more imminent risk of death from
intoxication being lost sight of.
As a means of lessening the degree of infection of the

body in the early period of the disease and of promoting
elimination of toxins throughout the entire duration of
the fever, nothing can have a surer foundation than the
use of purgatives. The physiology whith applies in the
case of uraemic poisoning, for example, applies perfectly
in the case of typhoid. The great poison-abstracting
function of the liver is as active in the case of typhoid
fever as in the case of uraemia or other intoxications, and
the effect of purgatives would be to carry out of the body
the bile, which must be toxic to a greater degree than in
ordinary health. Increased elmination is thus secured
by the frequent administration of purgative medicine.
That increased elimination of toxic materials must

result from the use of purgatives scarcely admits of
argument. If such is not the case, why administer
purgatives in the case of uraemia, lead-poisoning, and
the host of toxic states in the treatment of which purga-
tives are much esteemed? Those who object to the
employment of purgatives in typhoid fever do so, I am
convinced, not because they have any doubts as to the
increased toxric elimination that must follow, but because
they have erected the intestinal ulceration and the
suppose?d effect of purgatives upon the ulcer as a barrier
to treatment most logical and in accordance with our
present -knowledge of physiology bearing upon the
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elimination of toxic substances. I say "supposed"
effect of purgatives upon the intestinal ulcer.

This brings me to the inquiry with which in this paper
I especially wish to deal. Is it possible by any manner
of treatment to limit or lessen the destructive process in
the intestinal wall, and is it true that the exhibition of
purgative medicines in typhoid fever is a dangerous
-procedure because of the occurrence of perforation and
haemorrhage? In answer to the first part of the inquiry
I have put, I hope to show that the iritestinal ulceration
can be greatly influenced by treatment-that the glands
of the illtestinal wall are susceptible to treatment
directed through their drainage area, in quite the same
way as glands in any other rogions of the body. I believe
if two imnportant facts are clear)y borne in mind the truth
of this statement will become apparent. The facts I refer
to are, first, that infection of the glands can only come
from the drainage area of those glanids-that is, the
area of intestinal mucosa adjacent to them; and,
second, that the drainage to any tissue from bacterial
a(.tion is in direct proportion to the number of
bacilli in it. These two facts are, I believe, beyond
question. If, then, one could find some plan of limiting
the ijunuber of bacilli in the gland the problem would be
answered. The time to cut off or attaek the bacilli is, of
course, before they are carried to the gland; while they
are in the drainage area, which in the case of the intes-
tinal glands is the intestinal mucosa and the intestinal
conte its. If purgatives are freely and frequently used,
and are efficient in the early period of typhoid infection,
it must be that rnany bacilli are removed from the
drainage area that would otherwise go to increase the
numher already in the ghbnd. If the purgative is repeated
day after day and at the same time an antiseptic is
given, the effect, in so far as the drainage area of these
glands is concerned, is identical with the surgical pro-
cedure of bathing an infected surface with an antiseptic
lotion. The good effect upon the glands is due in both
cases to the removal of bacilli from the drainage area, and
the consequent curtailment of bacterial infection in the
glands. I purge my typhoid patients regularly in the
early jperiod of the disease. at the same time combining
an antiseptic, with quite the same object in view as the
surgeon applies his antiseptic lotion to the infected sur-
face in the neighbourhood of the enlarged and tender
gland. The earlier the drainage area is purified of course
the better.

In this sweeping of the intestine there is, of course, the
additional object of limiting the infection of the body as
a whole to the bacilli already beyond the intestinal wall.
So long as there are bacilli in the intestines, they will be
conveyed like other parasites and pass into the body. I
look upon this early purging as most important. It
lessens the number of bacilli in the glands themselves,
it lessens the amount of intoxieation by clearing away
bile and toxic contents in the inteAtines, and it prevents
f.urther increase of infection by bacilli carried from the
intestine.
In my view the battle in typhoid fever is mostly won or

lost in the first week of the disease. If nothing is done
to limit infection, either of the glands or of the body, it is
a matter of chance entirely.

It used to be said that the bacilli were not in the
intestine until late in the disease. I do not think any
one entertains this view at the present time. In the
Goulstonian Lectures a few years ago Horton-Smith
stated that they were found at all times before the middle
of the third week of the disease, and later if relapse
occurred.

Following the line of reasoning which I have set forth,
I fail to see how one can arrive at a conclusion at variance
from that which I have arrived at, namely, that it is
possible by the use of purgatives greatly to limit the
number of bacilli in the intestinal glands, thus limiting
the destructive process in them.
Not having the parts in view it is impossible to speak

positively, but it is possible to form some opinion from
clinical experience. I have given purgatives in every
typhoid case I have had under my care, both hospital and
private, my own case included, since 1892, without en-
countering either a fatal haemorrhage or a perforation.
My colleague on the staff of the Toronto General Hospital,
Dr. W. P. Caven, and myself have a list of upwards of 100
consecutive cases treated by daily administration of

purgatives from first to last, with like result and with a
total mortality of two.

I have been advocating the eliminative plan of treat-
ment since 1893 anid have not changed the view I then
expressed that in a condition of prolonged intoxication,
which may at any time overwhelm the patient, constant
endeavour should be made to promote elimination of
poison from the body by every channel through which it
is possible for poison to escape.
When a case of typhoid fever comes uinder my care I as

quickly as possible sweep the intestines clear with
purgatives-usually a few grains of calomel, followed by

A- oz. of magnesium sulphate or other saline-in order to
purify the drainage area of the intestinal glands as much
as possible, because I know that the greater the number of
bacilli in the gland the greater will be the destructive
process.

I am, of course, ignorant as to the amount of infection
which has already taken place. It may be that the infec-
tion which has already occurred may not be sufficient to
destroy the gland if reinforcement from the drainage area
be cut off. I repeat this process day after day, the object
at first being twofold-to prevent additional infection of
the intestinal glands particularly, and to abstract toxins
from the body by way of the bile stream and the intestinal
secretion s.

I am thus combating the two greatest dangers to which
the typhoid patient is exposed-namely, that infection of
the glands may become so great as to result in considerable
destruction of tissue, and that the amount of poison in the
body may accumulate to such an extent as to cause death
from intoxication.

I do not say that I shall always be successful in either
case, but I do believe that the theory is sound and thbt
the attempt is well worth while. I look upon the early
use of purgatives as the surest protection against perfora-
tion and haemorrhage and the continued use of them as
the most efficient measure against dangerous intoxication.

Dr. WILLIAMI CALWELL (Belfast) said that in Belfast
they had unfortunately a large amount of typhoid. When
Registrar of the Hospital he had analysed statistics of 150
cases of this fever; in those in which diarrhoea of any
severity occurred the mortality was high, about 17 per
cent.; in those in which constipation was present,
necessitating the use of simple enemata every second day,
the mortality was very low-about 4 per cent. He had
scarcely ever seen any harm from constipation; he had
frequently seen harm from diarrhoea, no matter how
caused; it always weakened the patient. He did not
quite f, Ilow the proof of the beneficial results put forward
by Dr. Thistle; and such a theory required strong evidence
for its support. His own practice was fresh milk, fresh
meat juice, one to two fresh eggs, well beaten up, each
day, and, with caution, some mild farinaceous food;
constipation he always relieved with simple enemata
every second day, sometimes using the glycerine enemata.
He had been favourably impressed with the quieting and
even soporific effect of the essential oil of cinnamon.
For purgation he never went further than an occasional
grain or so of calomel or a teaspoonful of castor oil.

Dr. THOMAS MCCRAE (Johns Hopkins Hospital) ex-
pressed an opinion rather adverse to the use of purgatives.

Dr. W. H. MILSON (Professor of Medicine, Milwaukee
Medical College). said that a family of eight had been
treated by elimination through bowel, attention to diet,
hygiene, and intestinal antisepsis. One of the patients, a

yourg girl, progressed beautifully until the fifteenth day;
she had had no intoxical ion and no tympany, but then she
had a profuse haemorrhage. This was controlled, and her
bowels remained locked for eight days. Her diet was
looked after carefully, and intestinal antiseptics continued.
There were no untoward symptoms, and she made an
uneventful recovery.

Professor A. MCPHEDRAN (Toronto) reported the expe-
rience in the Toronto General Hospital during the last
year. In about 110 cases there were 10 cases of haemor-
rhage and 3 of perforation, in all of which purgatives had
been used. The bowel was not the excretory organ of the
body, therefore purgation was not rational. The use of
antiseptics was very disappointing because it appeared
quite impossible by their administration to render the
contents of the bowel aseptic.

Dr. HAMILTON (Erin, Ontario) said the treatment of
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typhoid should be a combination of the purging and anti-
septic methods, and not a dependence on one alone.
Early purging with calomel stopped the fever in ten to
fourteen days if the case were treated early; for antiseptic
purposes the free use of carbolic acid internally answered
well. He instanced the specific instance of a family of
five being taken ill at one time: three were removed to
hospital, where tlley were in bed long enough for the two
treated at home by calomel and carbolic to get well and
visit them; those in hospital were treated with sulphate
of magnesia alone.

THE INFLUENCE OF EARLY FEEDING IN
THE TREATMENT OF TYPHOID..

By F. J. SMITH, M.D., F.R.C.P.,
Physician, London Hospital.

IT is now some twelve or fourteen years since I began to
feel my way to unorthodoxy in the then commonly
accepted line of treatment of typhoid fever; my results
left such a favourable opinion upon my mind th,at in 1901
I ventured publicly to proclaim my dissent from the
accepted routine in a paper read before the Medical
Society of London.' My views did not meet with much
support in the meeting, but since then there have ap-
peared from time to time in the Lancet and BRITISH
MEDICAL JOURNAL letters on the subject showing that
here and there sporadic attempts are being made to
oppose what I then believed, and am now quite convinced,
are erroneous ideas.

I may state in a short paragraph what my views are
and wherein they differ from the ordinary accepted ones.
My views, then, are that in the treatment of a patient

with typhoid fever we ought to allow him much greater
latitude in the way of diet than is ordinarily laid down in
textbooks, as the rules there preached have been formu-
lated under the terrors of perforation and haemorrhage,
as though these two events were mainly, if not entirely,
under the control of the food put into the stomach.
That food may under certain circumstances produce

evil effects I am prepared to admit is possible, but those
circumstances are very definite and are two in number;
one of them can be very easily and certainly avoided, and
the other is fairly well under control.
By the first I mean hard, indigestible, and sharp edges

of the seeds of some fruits-for example, nuts, grapes,
oranges probably, and possibly too, strawberries, goose-
berries, and figs, all of which I would absolutely banish
from the hands of the patient, leaving the juice only to be
given by a nurse after straining through muslit.
By the second I mean that whether the food be milk or

as I advocate other things, such as meat, eggs, fish, etc.,
one may be in danger of giving it a little, too freely or
injudiciously, and thus with imperfect digestion it may
develop gases and cause distension; and I know of no
more distressing and fatal complication of typhoid than
paralytic distension and tympanites. I say that this con-
dition or circumstance is fairly well under control, and I
speak advisedly; but by control I mean that we must not
feed typhoid patients by routine at fixed and regular hours
totally irrespective of their appetites and condition, but
must take each case and study it on its merits; and the
very last, smallest, and most insignificant of those merits
is the temperature which has too long held its baneful
sway over the minds of medical men and nurses, leading
them to deny a hungry patient a bit of bread and butter
or an egg because forsooth the wretched thermometer
revealed the fact that his temperature was not normal.

I used the expression "a patient suffering from typhoid'"
and not "a case of typhoid ' because it seems to me that
with the advent of exact science and the passing away of
clinical observation and insight there is just the very
danger against which I am writing, namely, the efforts to
treat the disease without any attention being paid to the
patient in whom the disease has its temporary abode. The
temperature, I may admit, indicates that the disease is
possibly not yet at an end, but amongst all the facts we
have learnt of microbic diseases there is not one that
seems to me to suggest, even in the faintest degree, that
depriving the patient of some much desired food is a pro-
ceeding calculated to end the trouble; one would have
thought that Sir William Gull's action in allowing our
beloved King, when apparently in extremiis from typhoid,
to have a glass of beer would have been of such a striking

nature that it would have led to a revision of the ideas
guiding our rule-bound action in dieting patients with
typhoid; yet such is the strong hold that routine and
historical authority have over us that except in a few
lucky instances, or when necessity compels, as in our

Africancampaign, the teaching is still milk, milk, milk,
nothing but milk till the temperature is normal, because
it was so laid down by our ancestors who saw the ulcers
of typhoid and were frightened by them.

If I write strongly it is because I feel strongly on the
point, my sympathies being entirely with the patient and
against the canons of custom; but I fully recognize that
to write as I do I ought to have some facts to lay before
you which entitle me thus to write. And I think I have
such facts in the following statistics collected for me and
arranged by Dr. Theodore Thompson, Medical Registrar to
the London Hospital, for which I cordially thank him. I
must admit that the numbers of the cases are far too few
from which to make cast-iron mathematical deductions,
but such as they are they strongly support me.
The statistics are rather too long to read here, but Ihope

they will be published in full in the BRITISH MEDICAL
JOURNAr, at a later date, so that every one may have an
opportunity of studying them and criticizing them, but I
can offer a few remarks upon them.

First, on my deaths. The fact that I had a higher
death-rate than my colleagues is a fact of which I make
my opponents a graceful present, for I had 24 deaths in
113 cases, but of these 24 only 4 took place after solid
food had been given, and I must in my defence say a
word or two on these 4.
Case I died on the seventy-fourth day of the disease,

when a large pelvic abscess was found to have burst into
the bladder, and the patient died of this septic complica-
tion; I cannot believe that food had anything to do with
this death.
Case II died on the thirty-eighth day of the disease, and

he was given solid food on the thirty-fifth. As this case
seems particularly to tell against my views I carefully
read his notes again, and I found that he was admitted as
late as the twenty-first day, and was then in a dreadfully
exhausted and septic condition with tympanites already
commencing. I put him at once on my water diet, and he
improved a good deal, but was still so exhausted I felt
obliged to relax the diet on the thirty-fifth day, but,
unfortunately, he was not able to digest it, and died on
the thirty-eighth day. No post-mortem examination was
allowed; my only regret was that I had not sufficient
pluck to keep to the plain-water diet a little longer, but I
wa4 afraid he would die of sheer starvation.
Case III died on the thirteenth day of the disease. I

had fed him for a week previous to death, which took
place from haemorrhage and perforation.

Case Iv died on the ninth day from haemorrhage; he
had had bread and butter for five days.
That these two can be justly ascribed to the food I

personally cannot admit, but as I am anxious not to omit
any facts I leave them to my critics.
To the remaining 20 fatal cases no "food" had been-

administered, and I need not comment on them.
Lastly, a few words on the complications. Tile statistics

would seem to make out almost too good a case, and
might be bv some regarded* with suspicion on that
account, but I can assure such critics that I had no hand
whatever in collecting them, and that, so far as I know or
can ascertain, Dr. Thompson has set down without fear or
favour every one of my cases, so that there is no room for
cooking or not counting this, tbat, and the other case as
being exceptions, a method of procedure which indeed
had not occurred to my mind. for until Dr. Thompson
gave me the figures, I had quite forgotten that typhoid was
a disease which could have any complications other than
the acute ones connected with the height and severity of
the disease, and had regarded a simple recovery without
further trouble as an assured fact when once the patient
had begun to mend, a mental condition easily understood
when it is remembered I have had only three exceptions in
ten years. One of these was the above-mentioned case of
pelvic abscess. Besides this, I had one case of thrombosis
and one of periostitis, neither of them with any serious
result. It may be argued that death is, after all, only one

complication, and that if I ignore the one I ought not to
boast about the other; but I cannot accept that view in
its simplicity, for I think that it is in the absence of com-

I.m ft
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plications resides the principle factor in the shortened
duration of the disease as it appears in my cases, and to
working men a distinct gain of a fortnight seems a very
valuable result.

STATISTICS OF THE LONDON HOSPITAL CASES DURING THE
TEN YEARS 1895-1904 INCLUSIVE.*

Method of Obtaining the Statistics.
"Feeding" is taken to mean the administration of solid

food. Jellies, custards, etc., are considered as liquid food.
The average day of disease was noted on which:

(a) Bread and butter, or rusks,
(b? Fish,
(c) Meat,

were given.
The term " before food " is to be understood to mean before

the administration of rusks or bread and butter.
The term "after food" is taken to mean that solid food of

some sort had been given.
The whole of Dr. F. J. Smith's cases were estimated in this

way:
In each year 25 cases (13 males and 12 females) were selected

at random from among the cases of the other physicians and
assistant physicians, and the average day of the disease was
noted on which the above-mentioned three articles of diet were
given.
The relation of feeding to the deaths, to the relapses, and to

the complications was investigated.
The average duration of stay in hospital in days, and the

average day of the disease on which the patient was discharged,
were also obtained.

The Feeding in Dr. F. J. Smith's Cases.
The average day of the disease on which eggs and bread and

butter were given was the 24th.
The average day of disease on which fish was given was

the 32nd.
The average day on which meat was given was the 41st.

Feeding in the Cases of the Rest of the Staff.
Bread and butter was given on the 37th day.
Fish was given on the 44th day.
M1eat was given on the 55th day.
It will thus be seen that Dr. F. J. Smith's cases were, on the

average, fed about a fortnight earlier than the cases under the
rest of the staff.

Administration of " Water " to Dr. F. J. Smith's Patients.
In 79 cases no mention is made that water was given.
In 36 "water " is definitely stated to have been ordered in

addition to milk.
In 32 cases the " water" was ordered on admission, the day

of disease varying from the 4th to the 30th.
In 4 cases " water" was ordered on the second or third day

after admission.

THE DURATION IN IIOSPITAL.
Dr. F. J. Smith's Cases.

The average duration in hospital of Dr. F. J. Smith's cases
was 48 days.
The average day of the disease on which theipatient went

out was the 60th.

Thte Cases of the Rest of the Staff.
The average duration in hospital was 57 days.
The average day of the disease on which the patient wvent

-out was the 70th.
It will thus be seen that on the average Dr. F. J. Smith's

cases remained in hospital about ten days less than did the
cases under the remainder of the staff.

MORTALITY.
Dr. F. J. Smith's Cases.

During the years 1895-1904 inclusive 113 cases of typhoid
fever were admitted under Dr. F. J. Smith. Of these, 24 died,
making a mortality of 21 per cent.
In four cases "food" had been given before the patient died.
Case in 1899 died on the 74th day. A large pelvic abscess

formed which burst into the bladder, and the patient died of
exhaustion.

Case in 1900 died on the 38th day. He had been given
"food" on the 35th day. The notes state that he vomited for
two days before death ; he had been 21 days ill on admission,
when the abdomen was found already distended; a deep lesion
was suggested; but that there were no definite signs of
peritonitis. There was no post-mortem examination.
Case in 1902 died on the 13th day. Bread and butter and

rusks had been given on the 7th day. Post-mortem examina-
tion: Haemorrhage, perforation-peritonitis.
Case in 1904 died on the 9th day. Bread and butter was

given on the 4th day. Post-mortem examination: Haemor-
rhage-no perforation.
Of the other 20 cases no "food" had been given before

death.
* These tables and statistics are entirely the work of Dr. Thompson.

14 died of toxaemia.
2 ,, perforation.
3 ,, pulmonary complications.
1 developed enteric fever in hospital, after having been

through a severe attack of rheumatic endocarditis and
pericarditis.

20
The Cases of "The Rest."

During the ten years, under the rest of the physicians and
surgeons there were 1,429 cases, with 215 deaths, giving a
mortality of 16 per cent.:

32, or 14 per cent., due to haemorrhage.
87, or 37 ,, ,, perforation.
33, or 14 ,, ,, pneumonia.
83, or 35 ,, toxaemia.

Among them 12 had had "food" before death; 223 died
before " food."
Of these 12 cases:

2 had perforation.
4 had merely ulceration.
1 had haemorrhage.
2 had no post-mortem examination.
3 had gangrene of lung, phthisis, large white kidneys.
THE RELATION OF FEEDING TO COMPLICATIONS.

The three most common complications of typhoid-namely,
thrombosis of veins, periostitis of bone, and abscess formation,
are here considered. Among Dr. F. J. Smith's 113 cases, there
were only three cases in which any of these complications
occurred.
This makes just 2 per cent. of complications.
Of the 3 cases:

1 was a case of thrombosis of veins.
1 ,, ,, periostitis.
1 ,, ,, pelvic abscess.

Among the 1,429 cases of the rest of the stiff there were
146 complicated cases, making more than 10 per cent. of
complications.
Of these cases:

59 were thrombosis of vein'.
62 were abscesses either cutaneous or deep.
25 were cases of periostitis of bones.

It will thus be seen that the early feeding seems to have bad
a very marked eff'ect upon the incidence of complications.
The remarkable immunity from post-typhoidal abscesses and

periostitis can only be explained by the better resisting power
on the part of the patient. The less frequent occurrence of
thrombosis may perhaps be accounted for by the fact that Dr.
F. J. Smith's cases had a diet containing less calcium than the
patients on the ordinary milk diet.

DR. F. J. SMIITH.
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THE RELATION OF FEEDING TO RELAPSES.
Among Dr F. .J. Smith's 113 cases there were 16 relapses. Of

these 15 occurred atter food had been given, and 1 before food
had been given.
The percentage of relapses was 14 per cent.
Amnong the 1,429 cases of the rest of the staff there were 203

relapses.
Of thFse, 99 occurred before food was given, and 104 after

food was given.
The percentage of relapses was 14 per cent.
It wiil thus be seen ttat the early feeding seems to have had

very little effSct utpon the incidence of relapses.

Method of Obtaining Statistics for Dr. F. J. Smith's Cases.

Year. Total Numlber of Number of Total D)uration
Year. Days in Hlospital. Patients. of Illuess.

1895 171 4 213

1896 119 3 101

1897 278 5 317

1838 260 5 318

1899 430 8 487

1900 342 7 438

1901 291 5 359

1902 792 17 981

1903 711 17 995

1904. 701 15 895

4,095 86 5,171

Total number of cases 113, died 24, notes missing 3, remainder 86.
4,095

Average number of days in lhospital =- 48.
86

5,171
Average day of disease on discharge = = 60tlh.
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2,544

Average day on wlicll fislh was given = 32.
77
3,031

Average day on whiell meat was given - 41.
75

Dr. HUGH A. MCCALLUM, M.)D.. AI.R.C.P., Associate
Professor of Medicine in London University, Ont., said it
was hard to know what was a solid diet. A diet whieh
was solid in the stomach might be wholly liquid in the
intestinal canal. Hence meats would constitute the chief
example of solid diet.

Dr. R. HUTCHISON (London) said that he had been much
impressed by the results which Dr. F. J. Smith had got in
the treatment of typhoid at the London Hospital. On

theoretical grounds he thought there could be no objection
to a more liberal diet in typhoid than was usually adopted'.
The fear of injuring ulcers mechanically was illusory, for
any ordinary diet had been reduced to a fluid form before
the caecum was reached. The advantages of milk were

probably chemical rather than mechanical-it seemed to
have to some extent an "antiseptic" action, probahly
owing to the production of small quantities of lactic acid.
In Dr. Hutchison's opinion it was importantto individualize,
in the matter, and to avoid any routine dipt. If a patient
strongly desired any food it was probable that he would be
able to digpst it. In conclusion the speaker asked Dr.
F. J. Smith to state his opinion as to the use of purgatives
in typhoid fever, a suhject which had been discussed at a

previous meeting of the Section.
Dr. NORMAN WALKER (Niagara Falls, Ont.) said he would

like to ask Dr. SmiLh whether he restricted the diet
during the first week. In the Niagara Peninsula they had
abundance of grape juice, and he had lhad excellent re3ults
with a diet of fresh or sterilized grape juice. The use of
milk he restricted to those patients who could ordinarily
dige3t milk well, and he avoided milk with those patients
who told him that they could not digest milk.

Dr. G. W. MCCASKEY (Purdon University) said he
wished to endorse what the essayist had said in condemna-
tion of a routine milk diet in typhoid fever. There was
one fact which he thought had been well established, and
which might go far to explain its idiosyncrasies, shown by
so large a proportion of person 3. He referred to the very
large amount of indigpstible d6bris which casein left in
the digestive canal. This was especially objectionable in
a disease such as typhoid fever, in which a prolific growtl
of intestinal organisms was a conspicuous phenomenon.
This ddbris served as a pabulum for the growth of micro-

organi3ms, which by the production of gases and toxins
might seriously complicate the case. The ideal food was
one which would disappear the most rapidly by absorp-
tion, and he believed that meat, properly prepared, was
an example of such a food more desirable in this respect
than milk.
The PRESIDENT, in summing up, pointed out that th*

arguments in favour of Dr. Smith's administration of
solid food in typhoid were especially based on the chance
of obtaining rather earlier convalescence, and the
diminished liability to thrombosis. Moreover, the occa-

sional ravenousness of the typhoid patient seemed to
indicate an instinctive need of more satisfying food. The
President believed that much could be done in the way of
thickening the milk with other material, and that fi6h
and meat in the panada form might be given after the
middle period in a tentative way on alternate days so as

to test the effect. It was, however, to be borne in mind
that although meat fibre was generally soft before it
reached the region of Peyer's patches, yet there was

always the risk of the patient bolting food, and unques-
tionable cases of haemorrhage and perforation ha(t
occurred after the premature taking of beefsteak, as well
as after insoluble vegetable material, in such a way as to
leave little doubt as to their share in causation. More-
over, the rise of temperature which sometimes occurred
after the first administration of solid food was suggestive
of irritant effects apart from actual haemorrhage. Per
contra, it was pointed out that the tongue often cleaned
after the chewing of a little solid food, and that some-

times benefit ensued and safety was ensured by letting
the patient chew some solid food and spit out the,
residuum. It was also to be remembered Ihat the use of
large quantities of milk was sometimes followed by the
formation of hard masses of casein, which occasionally,
when attended with constipation, might actually cause

haemorrhage by abrading swollen glands. On the whole,
whilst accepting Dr. Smith's results, it appeared desirable
to use solids in a pounded form and in a tentative way,
keeping milk as the chief aliment and the most bland
form of nourishment in the maj -rity of cases.

Dr. F. J. SMITH, in reply, stated that his routine practice
in regard to purgatives was to give 3j doses of sulphate
of soda in hot water every three hours until the bowels
acted, if they had not done so for twenty-four hours; he
also gave gr.j of calomel every night, but not as a

purgative. He doubted whether there was such a thing
as " solid food " so far as the ileumn was concerned, pro-
vided that the stomach was functionally active, but solid
irritants, such as fruit skins, there might be. He thought
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prevention was better than cure, and therefore never had
a patient with a ravenous appetite, for he fed the patient
according to his appetite. In the early days, with foul
tongue and- bad headache, he thought grape juice (strained
through muslin) a very excellent food.

invited to read a paper bE
this Association I selected
case that I have to preseni
compels us to alter comj
limitation of syringomyeli

The history is as follows
SYRINGOMYELIA, the Philadelphia General I

EXTENDING FROM THE SACRAL REGION OF THE SPINAL The earliest notes preserve
CORD THROUGH THE MEDULLA OBLONGATA, RIGHT SIDE are as follows:
OF THE PONS AND RIGHT CEREBRAL PEDUNCLE He is a coloured man, 30 y

TO THE UPPER PART OF THE RIGHT INTERNAL Fvamily History.-Eather
CAPSULE (SYRINGOBULBIA). Paavt History.-When 10'i

[From the Department of Neurology and the Laboratoiy of by a wagon wheel passing oi
Neuropathology in the University of Pennsylvania.] for five weeks as a result of t

By WILLIAM G. SPILLER, M.D., cripple he had a number of f:
Professor of Neuropathologv, and Associate Professor of Neurolo as to disease is completely

in the University of Pennsylvania. mbegan to limp on the left f
THE interesting features of, this case are found in the shortly afterwards the whol
pathological study. Clinically the case presented nothing the face, gradually grew we
unknown in syringo-
myelia.- The implication
of the nerves of sensation

of the head, the paresis
of the abducens, and the

intense atrophy of the

tongue, have been ob-

served repeatedly in this
disorder. The paient
was in the Philadelphia
General Hospital for

many years; he was seen

often. by me and other

members of the neurolo-

gical staff, and was recog-
nized and lectured upon

frequently as a well-

marked case of syringo- _ n
myelia. The m-an died

in the service of Dr. | _
Dercum, and to him I am

indebted for the patholo-
gical material and clinical.

notes. (A picture of th e
man appears in an article

by Morton Prince, in

Nervous Diseases by A7meri
can Authors, edited by -
F. X. Dercum, P. 590)

The interest in the ease

lies in the syringobulbia,
and the extent of the
cavity from the sacral

region through~ the me-

dulla oblongata, right
side of the pons, right
cerebral peduncle, and
right iinternal capseule, to

a point two or three -
millimetres below the 1;
floor of the lateral yen- f''" th c
taricl thep head ofthet tog lioiutograph thowing tue atrophy of the right side of thefouricle in mothe portioof the t e and the weakness of the right external rectus muscle
caudate nucleus. Such (Frop TheNnervous System and It Diseases, by Charles K., Mills
an extent of' the cavity
upward, I believe, has

never previously been

observed, and, isi even

regarded by some as

impossible, and was not

suspected during the life

of the patient. Interest-

ing,- also, is the situation 4
of the cavity, so that

most of the cranial nerves

escaped. The case has

seemed to me of suffi-

cient importance to pre-

sent before this Associa-

tion, inasmuch as 'it shows

that syringobulbia may

extend above the lower Fig. 2.--Section froiii the mid-thoracic region of thec cord

part of the pons, and th'at tlhe implication of the thiIrd, the right forearm is moderate],
fourth, or motor portion of the fifth cranial nerve, does degree, the flexors being most

not necessarily imply opictigdisorder, hn rahrrigid, especiallythle

efore the Section in Medicine of
I this subject, not because the
t is a rare one, but because it
pletely our views regarding the
ia.

: The patient was admitted t)
Hospital on August 14th, 1894.
ed are dated May 8th, 1899, and

ears of age, a waiter by occupation.
died from an accident; mother is
rotber and two sisters are dead.
yearsJ old his right leg was broken
ver it; he was confined to his bed
this accident. Before becoming a
Falls, especially backward. History
negative. When 17 years old he
oot (as if he had a sore toe). The
The left arm began to be weak;

le left side, with the exception of
eaker, and six years later be had

lost completely the use of
same. Until this time the
right side had not shown any
involvement. This side now
gradually became perceptibly
weaker, and four years later he
was completely helpless. He
says he has always been con-
stipated, especially since the
beginning of his paralysis.
The bladder for a while was
weak, but has now recovered
its tone. He has never had
any pains or any disturbance
of speech or of deglutition.
Three years before admission
he was scratched on the left
ankle by a cat, and had slight
pain at the time but neyer
afterwards, thoughthe scratch
developed into a large ulcer.
Two years ago the back of the
neck was burne(d by a cigar,
but this caused no pain, and
the burn was pointed out to
him by a friend.
March 1st, 1900. He is a

well - nourished, intelligent
negro of about 30 years of
age; the face is symmetrical,
speech is distinct. He reads
the paper daily, and enjoys
grod health, except an occa-
sional ache in the right knee.
On the right posterior part of
the scalp is a mushroom-
shaped fibrous mass, 3 in. in
diameter (a keloid), the result
of a painless burn by a steam
pipe three years ago. The
head is well shaped, and he
wears a 7i hat.
Eye8.-No examination.
Tongue. - Is protruded

straight, without tremor.
Just within the right border
is a longitudinal depression,
running from the tip to the
base. The motions of the
tongue are made equally well
in all directions, and the
patient has no knowledge of
any defect. Along this groove
of the tongue he calls almost
everything sweet, as quinine,
sodium chloride, citric acid;
on the left side the distinc-
tions are better made, but
are still imperfect. The lip
detects quickly, especially
bitter substances.
EExtremities.-He can move

the left upper limb avery little
from the body, but cannot
move the right upper limb,
except possibly in very slight
adduction. The shoulders are
thrown forward, and there is
moderate general atrophy of
these parts. Each arm is
wasted, especially the left;

ly wasted, but the left in a marked
Laffected. The shoulder-joints are
ft. The right elbow is usually held
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ihi extension, but flexion to. a right angle iit posgible.1 ' The" is8 confin-edtolthis- posterior horn, and passes as a narrow, slit
left elbow is, much -more rigidly, extended, and. .flexion 'from the periphery of 'th1e cord through the posterior horn to
of . only about 20 degrees is possible. -,The. righlj wriot is~ near the. cen-tral canal.. In the lumbar region.it is still
hol&straight with the fingers flexed intQ thep.pLlta ofthe hand, "confined to,,the posterior horn.
and complete extension of the fingers is 'impossible.. The In the'lower thora-cic region it 'passes through. each posterior
thumb overlaps the index finger. -Moderate' iiexion' and horn, and the central -grey matter as a narrow slit from one
extension are possible at the right wrist. The thenar and ;side of the cord to the-.other. The crossed pyramidal tracts
hypothenar eminences are much: atrophiedT, the interossei 'are degenerated, as is also the left root entrance zone in the
muscles are less affected. TheJleft wrist is iheld in almost' .posterior columns; tki6 latter is a result of degeneration of
fall extension wyith only slight .Posterior root fibres by the
ranige of motion. The hand is cavity. The cord preserves its
oedematous and the fingers ,, normal shape to near the mid-
ar'fexedit h am thoracic rgo;here the dis-

tl6iugh lesg rigidly so than' totion is very pronounced,
are the right fingers. The and it is difficult to make out
wa'sting is similar, though the distinctions between the
les's 'in degree than on the white and grey matter. The
r-i"ght side. 'Same. is true of the upper
Lower limbs are round and .' toai n i-cervical

w61ll nourished, the left being, .k. ...regions, only the distortion
thesmaler thoughout. The, *smr rnounced in these

'right knee can be' flexed and pIarts.
ext7en'ded voluntarily through ,Fig. 3.-Section fr'om the upper thoracirgonfthcrdInhelwrpat fte
almost complete range in bed, imeduillfahecod. the.lowerspar ofCvthe
t44ugh slowly and with difficul#Xj. Abduction and adduction extends through the right gelatinous substanc'e of Rolando
are -performed with difficulty. F]Ue cannot move the ankle, -and- another-through---each- anterior pyramid. A' little
bpzt can move the toes a very little. The motions of the higher in the m'edulla oblongata the cavity, in the left
right leg are muc3h less in ra4ge and the joints are more .anterior pyramid becomes small, and the left anterior pyramid
rigid. is much degenerated. The cavity iui the right anteri-or

Sepnsation for touch is felt normhally throughout the body; pyramid at this- level is. entirely distinct from that in the
for p4ioi and.thermal sensations the disturbance is pronounced. left anteriorppyamid, and .the right anterior pyramid is entirely
The tests are somewhat indefinite'; at times he makes answer dsrydb the cavity. The cavity-passes 'through the
c6rrectly at one place and incorrectly at another, the areas lower olive to the lateral -portion of the medulla oblongaita, cut-
changing, especiallyin the legs, ___________________________tingthe fibres of the right hypo-
hut as a whole sensation is glossus nerve. The fibres of
nitichdiminishedand'incertain this nerve have entirely dis-

prsabsent. The head, in- appeared, whereas those of the
clhiding the face, wa fetd a.,' ethpgoss are distinct.
Cremasteric reflex is alo- >:- The nerve cells in the right

nil' The patellar reflex is "' ~4 hpgossus nucleus have also
exaggerated on the right side 'M entirgely disaperd, whereas
a' d diminished on the left. those in the left nucleus are in
A,ri.kle clonus is present on the od condition In the upper
rfght~side but not on the left. .......part of the medulla oblongata
B~isis reflex is present on the cavity occupes the right
tIergt side, uncertain on Fig. 4.-Section from]lthe mid-cervical region of the cord. anterior pyr2amid and the
telf.He has no cerebral, interior of the lower olive.

rectal;,or visceral trouble. He is confined to his bed. The cavity in the lefLt anterior pyramid has disappeared,'
'August 25th, 1902. Callus has formed over the firs3tphalangeaI but this pyramid is still much degenerated.

joint of the- middle A~nger of the left hand; this finally de- In the pens the cavity is in the pyramidal tract, and
vopd, into an abscess, which broke and nearly the whiole, extends nearly to the raphe. The right abducens fibres aredbopea aspect of the finger became ulcerated, and for a lonig not numerous and are much degenerated ; the. fibres of the

time all attempts to heal the wound were unsuccessful. left abducens are distinct. The nerve cells in the nucleus of
J6imuary- 24th, 1903. The patient was found this morning in the right abducens nerve are not so numerous as those in the

a sprious- condition; he has a cough and both lungs are filled left nucleus. In the upper part of the pons the-cavity extends
wltgurglinig r'les. Small areas of dullness are detected over as a narrow slit through the right pyramidal tract from the

Wtiftierigtiung, with- markedly side of' the pons- to the raphe,
irioreased'. fremittis over- the *whereas lower in the pons it is.
eiltire- left lunig. Thie pulse nearer- to the raphe. It does-
iWThirlyregular buit rapid. He not at any part invade the left
has. not' h-ad. a distinct' chill.sieothpns

Fbr, three dayshashadasmall ~~~~~~~~~~Inthe righit cerebral peduncletrb,phic ulcer on the left hand, the cavity is a narrow slit in
whi'ch appeared in the form of the substantia nigra, and ex-
a" bleb containing pus; no\ tends into the upper part of the
injury was known as a cause. ,~crusta near the median side of
TJ4e limb is considerably -.- tepeduncle. The right crusta
sWollen. is much smaller than the left.
.January 25th, 1903. He has In the lower part of the right

bronchopneumonia. Lungs internal capsule the cavity
failed to clear up under treat- N, becomes divided, one part
nilent, and the patient died this ~remaining nearer to what will
morning at six o'clock. Re-. become the knee of the cap-
spirations were increased late; sule; the other, very small,
no pain was complained of by occupying the posterior part
the patient.' of the capsule. The latter

henecropsy was performed cavity soon disappears. -The
by Dt.C(oplin.' former, at a highier level,
Pathological Diagnosis ~' occupies the inner segment

Syringomyelia. Adult coloiured ~ of thie globu.s pallidus and
niale; spine is curved slightly o'uter portion 'of the internal
t6' th9 right. Both hands are capsule near the knee. Still
of the claw type. There is an ___ higher there is a cavity on

arthrpath of he l-eft wri'st. each side of the knee of the
Therigt lowerlimb is 2 in. internal capsule, one in the
shortr tha theleft. He has Fig' 5 -A cavity., is present in each anterior pyramid. On the posterior part of the head of the
markedhickenig of th scalp right" side the. cavity -has destroyed the greater part of the caudate nucleus, and the otherroo6kedhicenin ofthesl pyramid and extends far. to, the right side of the medullaoVer he,ocipial reion. oblongata 'No fibres of the hypoglossus nerve are seen on the inteaero prtfth

spinal' cord, on opening the right side, but the nerve is present on the left side. lenticular fiucleus ; these two

from 'the mid-thoracic region tbo the medulla oblongata. narrow slit passing through the anterior part of the knee of
CAlvarium is 1.2 c.cm. in thickness, apparently of compact the internal capsule. The cavity in the lenticular nucleus
tissue, no usual diploe. Neither cranial nor spinal meninges disappears first, ,but.. th,it.niA,the head of the caudate nucleus
show anything abnormal. extends to within 2 or 3 mm. of the lower surface of the lateral

ventricle, and does not open into the ventricle.
Microscopical Examination Made by Me.

*The cavity begins in the lower sacral region as a narrow slit In speaking ofsyringobulbia, Schlesinger, in his verycom-
iw-the left posterior horn. In the upper sacral region, also, it plete monograph,' says the cavity usually does not extend
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above the exit of) the glosso-pharyngeus nerve, sometimies'
reaches the lower part of the nucleus of the facial nerve,
but often does not extend as high as the level of the exit
of the glosso-pharyngeus nerve. He has never been able
to trace the cavity as high as the nucleus of the facial
nerve, and yet when the second edition of his monograph
on syringomyelia was published in 1902 he had examined
10 cases of syringobulbia. Muller and Meder, he says,
traced the cavity as high as the exit of the facial nerve,

Fig. 6.-The cavity is in the right pyramidal tract, and near the
raphe.

and Hoffmann traced a glia streak as high as the nucleus
of the facial. So far as observations exist, says Schlesinger,
the laterally situated cavity does not extend into the
pons, except in the most caudal portion. The pons
therefore forms the termination even to extensive
syringobulbia. The assumption, of Hoffmann that inva-
sion of the pons is not more frequently seen because so
many vital centres are implicated before the cavity
extends to the pons, and
thereby death is caused, 'i, -
according to Schlesinger,
untenable. The signs of
bulbar disease may persist
many years, and yet the pons
is neverextensively involved.
The laterally-situated cavity
may involve all'tOe cranial
nerves from the sensoryflith-W.;'
to the twelfth inclusive, but
involvement of the first four
cranial nerves or of the

portio minor of the fifth indi-
cates that some other lesion
than syringobulbia exists.
In the majority of cases
facial paresis, in syringo-
bulbia, is a complication.
In another patt bf his

work Schlesinger Tematks
that the cavity has never
been observed above the
upper end of the facial
nucleus, so that only the
fifth to the twelfth cranidll
nerves are ever implicated
in syringobulbia, while the
involvement of the, other Fig. 7.-The cavity is in the ri

cranial nerves is caused by far to the right side of the pon
hydrocephalus, paretic de- photograph.
mentia, tabes, or some complicating lesion. Cavities in
the pyramids have been observed, and, according to
Schlesinger, they usually extend from the nucleus of the
hypoglossus along the courEe of the fibres of this nerve.
Raymond and Philippe observed a cavity in the right
pyramid extending toward the hypoglossus nucleus.
Rosenblath found cavities in both pyramids in one
case, and they were confined to the pyramidal tracts at
the level of the lower part of the olivary bodies.

.l

ig
5s.

-I shall not dwell upon the cavity- formation in the
anterior pyramids in the case I report, as it is well shoWn
by the photographs.
Raymond considered the prognosis ouoad vitam rela-

tively grave when syringomyelia is complicated by bulbqr
symptoms. Possibly this grave prognosis is warranted
when the bulbar symptoms are produced by some other
lesion, as they undoubtedly often are; but when they are
caused by a small, non-progressive cavity, as in the case I

rf--

A

Fig." 8.- the cavity is in the right cerebral peduncle just above
thie- crusta.' The right peduncle is considera'bly smaller than the
left.

have studied, the prognosis should be less grave. The
man was 33 years old at death, and probably had the
cavity in the brain a long time. The symptoms of syringo-
myelia,,had been.present about sixteen~yea'rs.
ISchlesinger ihas found paralysis of the external ocular

muscles mentioned in 31 cases-that is, in about
11 per cent. of the cases he examined in the litera-
ture. The abducens is most frequently iihplicated. The
have_________________ sdpoaralysis of this nerve he

7acknowledges~may b-e ecau'sed
directly by the: syringo-
bulbia, but paraelysiel of.rAhe
1oulomotor, or c trochlear
nerve, cannot be so caused,
but is the result of some
complication, he says, so far
as our present experience
permits us to judge.
Raymond 2 also spoke of

.implication of the extrinsic
muscles of the eyes in
syringomyelia, especially of
the external rectus or levator
palpebrae superioris. The
paralysis, he said, is partial
or total, usually unilateral,
causing diplopia, ptosis, etc.
The fact that this paralysis
is usually unilateral would

A seem;to me to indicate that
it is more 'frequently eaused
by a cavity than ihaa been
bcsupposed. Raymond also
spoke df paralysig of the
facial nerve distribution,
which may be confined to

hit pyramidal tract, and extends the lower part o the nerve.
The section is reversed in the This limitation we at first

itWught would seem impro-
bable from a cavity in the pis, and yet we know that
in bulbar palsy the upper ficial distribution capes,
and the lesion in the latter c6* tion surely implicates
the facial nucleus. Unquestfonably-a- person with
syringomyelia. may,have a sudd6nly7deve]1opiDg cerebral
lesion causing hemiplegia. I hive recently had. the
opportunity to study the pathol6girFl material,v fr6m
such a case sent to me, by Dr. Moleen, of Denver; 0C6.,
but we are discussing here chronic conditions. V
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Hoffmann's opinion th'at the 'upper part of the brain
is not invaded in 'syringomyelia because vital centres
would be involved.and cause. death;before the process
could become so extensive,' is shown by the case I have
examined to be untenable, as a cavity m'ay extend a 'long

The intense atrophy of th'e right side of the -tongue finds
a ready explanation in 'the complete degeneration of
the right hypogloss'us nerve and its nucleus.
Weakness of 'the right abducens nerve is not

described in the notes, and yet in the photograph

p.~
*

II&v - t -, t

Li~~~~~~~~~~~~~~~~~~~~~~-
Fig. 9.-The cavity is in the right lenticular nucleus and a paxt of the posterior limb of the internal capsule.

distance in, the medulla oblongata and pons without taken from Dr.-Mills's book (The Nervoue System and Its
impairing many cranial nerves. The case shows a'lso Disea8e8) the left, iris is observed to be well in the inner
that the third, fourth, or motor portion of the fifth canthus, while the right is some distance from the outer
cranial nerve might be involved by the cavity, and canthus, and this fact shows paresis of the right externa.l
that symptoms in the distribution of these nerves ne'ed rectu3. The partial degeneration of the right abducens

tjT OK

) *,,'.,, r_t,, &^- D' ,,w,X',Z

__ _-I____________

Fig. 10.-The cavity extends through the right internal capsule a little in front of the knee, and implicates the inner porltio.
of the lenticular nucleus and the posterior part of the caudate nucleus.

not imply that the syringomyelia is complicated by nerve from implication in the cavity fully explains
some other lesion. In my case the third nerve barely this.
escaped, and yet I believe with Schlesinger that in the The loss of taste on the right side of the tongue possibly
niajority of the cases symptoms in the supply of the was caused by atrophy of the muscles of the tongue and
upper cranial ncrves point to a complicating lesion. interferencewith the perception of taste-at least, no other

-V
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cause can be determined. It is not possible to attribute it
to disease of the glosso-pharyngeus nerve as a result of the
syringobulbia. I had at first thought the case might
demonstrate that the taste supply of the anterior two-
thirds of the tongue may be through the glosso-pharyngeus,
as the cavity extended through the right substantia
gelatinosa of Rolando in the medulla oblongata, and came
close to and possibly caught some of the intramedullary
fibres of this nerve. The descending root of the right
glosso-pharyngeuS is well stained by the Weigert haema-
toxylin method, and if any involvement of this nerve
occurred it was not intense; it may, lhowever, have been
sufficient to have caused a disturbance of function in the
nerve.

REFERENCES.
Die Syringornyelie, Hermann Schlesinger, Franz Teuticke, Leipzig

and Vienna.. 1902, second edition. 2 Lefonts sr ea Ml achdies dut SyRtemle
NVeretux, 1896, preinidre sdric, p. 327.

Dr. CAMPBELL MEYERS (Toronto) paid a glowing tribute
to the pathological work of Dr. Spiller, and asked how he
would explain the loss of disturbance of sensation in
syringomyelia if, as had been recently stated by physio-
logists, the sensation of pain was conducted by the lateral
columns.

Dr. SPILLER, in reply, said he had come to the conclu-
sion that the fibres of pain ascend in the tract of Gowers.
In one case he had studied, in whiclh the syringomyelic
disturbance of sensation was present, a small tubercle
was found on each side implicating the tract of Gowers;
in another the cavity was contined to one posterior horn.
The investigations of Karl Petren and others seemed to
warrant the opinion expressed. As regards the results of
experiments performed on lower animals, Dr. Spiller was
guarded in expressing an opinion. As Dr. Mott had pointed
out, there was great difficulty in determining thp condition
of sensation in animals and in excluding reflex action
from the stimulation, and if the conclusion wa3 correct it
did not follow that what was true of an animal as
regards sensation was true also of man. They knew posi-
tively as regards the motor tract that great differences
might exist in man and some of the lower animals.

THE BEARING OF PHILOSOPHY ON
PSYCHIATRY,

WITH SPECIAL REFERENCE TO THE TREATMENT OF
PSYCHASTHENIA.*

By JAMES J. PUTNAM, M. D., of Boston, Mass.,
Professor of Diseases of the Nervous System, Harvard Medical School
THE problem of the treatment of psychopathic invalids
is one of vast importance. Their number is large, their
torments are serious, their capacity for improvement is
great, and equally great is the need of accurate insight
and skilful management on the part of their physicians.
Even those for whom the door to recovery of physical

health seems closed often show such great courage and
endurance, such power of achievement, in spite of their
infirmities, as to well deserve the name heroes of
invalidism. Not only do they often learn to rise superior
to their weaknesses, but they occasionally make of them
a positive means of entrance into a broader mental life.
The French divine Pascal is said, for example, to have
treated his lifelong and painful invalidism in this way,
and we all have known patients wlho, under like
circumstances, have taken similar positions.

Strictly speaking, this ought to be the usual attitude,
and the physician should encourage it. In fact, however,
in spite of all the literature upon mental therapeutics,
this branch of medical treatment does not rest upon a
broad and sound foundation. We know fairly well what
can be done forp the bodily welfare of our neuropathic
patients-the value and place of rest, of exercise, of
isolation, of occupation, the bearing of surgical opera-
tions, of general hygiene. Every one admits also that
much can be accomplished by the personal influence of a
strong will and by a clear, confident statement to the
patient of his case as the physician sees it. The success
of Dr. Dubois's recent book is a warrant for this statement,
and its excellence for this purpose is unquestioned. The
*In place of more definite references I desire to express my deep

sense of obligation, as a modest student, of philosophly, t.o thle
teachings and the constant help of Professor William James and
Professor Josiah Royce, of Harvard Universit,y.

demonstration by Janet and by Freud and Brewer that it
becomes easier to exert a favourable influence over our
patients if their siibconscious memories are probed for the
sources of their illness, has also led to gains of solid value
for the systematic tllerapeutics of the mind.

Again, doctors are usually Stoics, and can preach
stoieism with good grace. and sornetimes also, like our
colleagues in Japan, they can use the powerful incentives
toward loyalty that come with a religious faith. As a
rule, however, this is not the case. Physicians are too
apt to believe that all knowledge is to be expressed in
terms of chemistry and physics, or not at all, and to feel
that religion and natural science do not work well in
double harness. They usually are too scientific to be
truly religious, and yet as a body not scientific enough to
realize that, through the strictly logical mnethods of
philosophy and metaphysics, it is possible to acquire lofty
conceptions of the significance of conscious effort, the
value of human life, the meaning of loyalty and obliga-
tion such as form muclh of the basis of religious ethics,
and in some respects transcend it.

I refrain from the attempt to state the form which
the.se conceptions of philosophy have taken. It must be
enough to say that through them each man is treated as
a free, responsible creator of a better order in the world.
This is one ground on which I wish to urge the more
general and more thorough study of philosophy. We
might not even then retain the allegiance of all the vast
numubers of patients who now turn to non-medical
sources for tlleir mental therapeutics, buit it would no
longer be to our diseredit tllat we lost their confidence.
There are also two other grounds on whichl the study

of philosophy may be urged, as capable of leading
psychiatrists to conclusions that through natural science
alone they could not reaclh. The first of these grounds is
that it helps to a better understanding of the origin of
mental symptoms; the next that it helps to dispel the
embarrassing mystery which shrouds the relationship
between consciousness and the material world.

1. Out of loyalty to the principles of natural science,
physicians and psychiatrists are apt to follow its
methods too exelusively. Witlhin the past year a
monograph has been published by Dr. Paul Kronthal
of Berlin.1 in which opinions such as these, seeking
to intensify the force of medical research by narrow-
ing its scope, are presented with a clearness and
a vehemence that make his essay a fit subject for
discussion. Although hiis views are far more extreme
thani those are of many representative, psychiatrists,
yet he voices sentiments that are really shared by
many writers who would cavil at the form he gives
them.

Physicians, he maintains, as naturalists, have no right
to dally with the conceptions or the termiinology of philo-
sophy or even of psyehology. "Memory,`* "sensation,"
" apperception," "association" and the like, as applied to
patients are purely metaphysical concepts, which the
conscientious p;ychiatrist should shuii s.s pregnant with
temptations to confused and unscientific modes of thought.
We know nothing of what passes in another's conscious-
ness, and should attempt to judge whether his mental
st.ates are morbid or are healthy only by noting such of
his outward reactions to known stimuli as we can see and
study.
Whatever a man, a patient (thrilling with fears and

hopes), may actually be, he is to be studied as a reflex
automaton or not at all. Metaphysies is for philosophers,
theologians, and jurists, if they like it, not for doctors of
the modern school.

It is noteworthy that the writer, who is obviously a wide
reader of philosophy, though he cannot see his way to
utilize its doctrine, proclaims himself a Eerkeleian, and
admits that each man's " physical world " is only a suc-
cession of his mental states. "permanent possibilities of
his experience," to use the current phrase. But, he says,
though " natural science " stands in debt to philosophy for
making it thus clear that the external world has not the
real exists nee, independent of our thoughts and feelings,
that we would fain assume for it, yet, as naturalists, we
physicians and psychiatrists still sh1ould act as if this

;It might be asked by whlat. right an observer can be allowed, on
thlis principle, to re]y even on hlis owvn memory. and hlow withoult
memory (imperfect as it is) perception is possib)le, since perception is
in large pa,rt memory. But my object is not to discuss the writer's
Iviewv except from a certain standpoint. .
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assumption, admitted to be false, was really true, because
through it alone can scientific gains be made.

'Here lies the issue in a nutshell. Must the physician,
just because he acknowledges the value of' the methods
and conceptions of the naturalist, discard the methods
and conceptions of the philosopher, and have the latter no
bearing on the interpretation and treatment of disease?

'Certainly the psychiatrist cannot answer this question
in' the affirmative.
'The great defect of the doctrine such as Kronthal advo-

cates is, that, for the sake of better observation, each
individual patient is too largely studied as if he stood
alone. His reflexes, his bodily responses, the changes in
his brain, important as they are, are called upon to give
to the inquirer an amount and kind of information which
they cannot furnish. Though it be true that, in a sense,
all that concerns or ever has concerned a man, imprints
itself on e'very movement of his muscles, of his brain,
these imprints are not of such a sort that one can read in
them, untangling their vast web of antecedent history, the
events that gave them birth. This history, which is
bound to take us deep into other lives, lies far outside the
range of present observation.

'On the other hand, both the aims and the methods of
philosophy accentuate the fact that no man can be
properly studied except in relation to the community and
the world. As each one of his organs is dependent for
its activity on all the rest, so is he dependent for the
colour and movement of his thoughts on those around
himn.
The vast and complex system of credits in the business

world faintly reflects the "credit system" of the social
world. A man dresses for his neighbours in exactly such-
and-such a fashion, or in defiance of fashion, which is
another form of recognition of social force. The stiff
garments instinctively chosen by the person conscious of
his "social" dignity, the correct uniform of the army
officer, all hint, like the bit in the mouth of the horse,
even though just broken to the harness, at the existence
of a great mass of social conventions, which, even if not
mentioned, yet exert a powerful influence on each
person's thoughts and acts, so that he cannot be con-
sidered, without mutilation and abstraction, as without
them. An individual cannot be defined, even physically,
as if bounded by his skin. His walking-stick, his rifle,
his room, his house, his town are almo'st as much portionsof himself as are the hair and nails which he trims off
and throws away without sense of loss. The pr6cess,Whatever it ma'y be, that gives the hills and ocean'to his
consciousness utilizes for this service, equally a-nd'in a
similar way, the intervening air and the intervening
nerves of sense.2
Both air and optic nerves are at once parts of the

physical and parts of the mental world. Where, then, does
"he" begin or end. As it is with "'our sensations so it is
with our motions, even our invigible reactions. No sooner
does some object in the landscape attract our eyes and
become an integral portion of our visual sense than we
begin to calculate instinctively our relation to it, in
various terms of motion, as of flight, attack, or sense of
size or distance. Thus, our motor nerves and muscles
deploy their forces3 to make the bond of union'more com-
plete between the object and ourselves, and' so"6n'-tlis
side we at once create a new relation and recognize more
formally that which already tacitly existed. Except thus
as a portion of the world around us, except in relatioii'to
that particular outcome, we could not at that 'mo-ment
bed efined; the tension of our nervous systems could not'
be described.*

Infinitely more complex and more shifting are, at each
M.oment, the entanglements of a person's mental life,
whether in health or in disease, with others' lives around
him, and infinitely important are the hints that closer
stpdy of these relationships can furnish.
Insanity in most of its characteristics is a social

concept. No behaviour of maniac or of dement could
be' so wild as not to find its counterpart in acts that have
th1e right, in other social states, to be denominated health,
a?ld the decision rests on social arguments.
* This -unity between each individual and his physical world, which

formed such an important feature of the oriental "mystic"philosophy is, of course, susceptible of interpretation in far morerational terms than there employed, and in such a way that in-
d,viduality is seen to be preserved through the union-not mergedand lost.

The general paralytic is usually detected as offending
against the social traditions of himself, his family, his
club, quite as early as he exhibits altered reactions of
pupil or of knee-jerk, though it may be long before his
trifling lapse from conventional correctness finds a true
interpretation.
Cases now and then arise where, even with all the aid

that knowledge of the social environment can render, it
is hard to say whether an obstinate adherence to sus-
picions for which some trifling ground exists is too
unreasonable to be denominated sane or not. Without
this aid a judgement could not possibly be reached.
The " eccentricities,"' the " reactions," of a man of

genius-an Ibsen or a Nietsche-taken by themselves
have led to his being classed as a "degenerate" and
nothing more. This was the weakness of the natural-
science method of Lombroso. Useful as this is, it con-
stitutes a trivial means of classifying geniuses, through
whom such important aspects of a national, a racial,
a social consciousness can often be revealed.
A planet could not properly be described without some

reference to the immense forces that make and keep it
what it is, nor can a man's "reflex " acts be properly
described without a recognition of the environment, past,
present, and future, which they mirror. The analytic
biographies of such men as these, by Richter and by
Moebius, are of far broader scope.
The numerous "diseases of self-consciousness," as

Royce4 has clearly shown, cannot be understood except
with reference to their social origin. The person who
feels humiliated, and who seems to shrink within himself,
is really one who sees himself, in fancy, triumphed over
by his colleagues, while the vain or haughty man really
imagines himself as lording it over others.
Again, although in every human act there is, indeed. an

element of freedom, each one expressing some unique,
creative force, yet in every act there likewise is an element
of imitation, again a social bond of infinite force, and a
direct or indirect cause of complex mental troubles.
Many of these significant relationships were discovered

without the leadership of philosophy, but without this
leadership the real and ultimate bearing of these
discoveries could not have been ascertained.
The study of special relationships such as these, and of

the social origin of disease, is thus seen to'be but one
portion of the problem of the unity of Nature, and of the
place' of man within the universe. This unity does, not
imply the destruction of our individualities, but their free
interplay. Studies such as Wundt's folk-psychology are
important steps in that progress, but for the present we
may be content to note the fullness which such work lends
to our interpretation of our present pathological needs.
Thus, Wundt's investigations into the origin of language
has led him to criticize the' attempts to explain aphasia
by localized lesions in the cerebral cortex. He prefers to
emphasize that element in the disorders of the language
function that indicates reversal of the social process by
which, first, speech was gained; and this is a species of
alteration which it would be difficult to state in localizing
terms. Here, again, is ,a dispute between two tendencies
both of which are useful.
In one sense,,every, piece of human history, however

complex, ean be :'localized 'in the brain, in the sense that
all. thought musts find Asome cerebral expression. But
localization, with this meaning, might be quite useless for
the purposes of pathology, and the term, in the same Way,
not "pragmatic." *
'Even though it could be said that some " brain change,"

some peculiarity of personal " reaction," reflects and
registers, in, some localizing sense, each one of these
complex disturbances of social origin to which our
patients fall a prey, the discovery of the change would be
as nothing without the simultaneous discovery of the
correlated relatio'nship itself.

2. As it is imperative that we should gain clearer views
about those relations of our consciousness that bind us to
the conscious lives. of other men, so, too, it is essential
that we should better understand the nature of the tie
between consciousness and the physical world, or brain.
Here logical and philosophical inquiry has long since
made conditions-clear,tAowhich physicians usually close
their eyes. In every act of life, every time we eat5 "' to
fortify the spirit," as we say, we tacitly admit that con-,
sciotusness and physical processes are in soAne sens,

1622 Tn 3a-"'WMLimicAL Tov%wAil [OCT. 20, 1906.
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identical'. Yet as constantly we verbally-decline.to admit
that this can be so. We say there is a chasm between the
mental and physical which is constantly being crossed,
but how, it is assumed,no one can say. It is the exclusive
following of the naturalistic method of inquiry that is
mainly responsible for this logical blind alley in which we
thus are left. Some of the most progressive and most
liberal representatives of natural science methods, when
confronted by this puzzle, have vainly sought to harmonize
the needs of physical science and of'common sense. Thus
the eminent chemist, Ostwald,6 has suggested that by an
elaborate process of refining it may be possible to frame a
conception of " energies * that should bring conscious-
ness within the circle of the physical, forces that we now
recognize. In fact, however, the difficulty is only pushed
back, not overcome. Similarly, when the physiologist,
Loeb, undertakes, as -he practically does, to explain con-
sciousness and " tropism " alike by a reference of both to
the action of chemical and physical laws, he commits, as
I believe, the same error. The Russian neurologist
Bechterew, of St. Petersburg, adopts a view essentially like
that of Ostwald and open to the same objection. Both
strive to bring consciousness within the scope of the
laws of physics, whereas, in fact, it is in terms of con-
sciousness that all our knowledge must eventually be
expressed. Consciousness is our ultimate reality.
Every reflecting plerson acknowledges the force of

Bishop Berkeley's reasoning, and should admit the logical
justice of his primary conclusion. Our conscious states
are the only reality that we can know, and the type of the
only species of reality that we need assume. Because we
think this consciousness is something that we cannot see,
or hear, or touch, we would fain infer its non-reality. But,
in fact, this is exactly what we actually do. We do define
and describe the contacts between our consciousness and
the other like realities around us in terms of sight and
hearing, but in doing this we create the artificial, the
logical chasm which it seems so hard to cross.
The " reality " of consciousness easily interlocks with all

the realities of existence, and of this interplay the pheno-
mena of the universe are made. But there is no union
possible between consciousness and the descriptions
which we give of it in visual terms, just' as there is no
union between the trees and birds of a landseape and their
pictures upon canvas or the description of them in print.

It is, furthermore, a hypothesis which every form of
reasoning justifies that the "reality" which we call our
consciousness is not the only reality in the world. Equally
real are, presumably, the conscious states of others, and,
for purposes of convenience at least, we may assume some
species of world-consciousness. Given, then, if only by
hypothesis, these different " realities," which we can
understand, if it is true, in fact, that they resemble, in
their nature, our own consciousness, have we not the
basis for a world whose phenomena are of one order, and
do not, in their sequences, offend our reason by claiming
to belong to two incompatible orders?

If this view can be accepted, it is not in the brain alone
that we should seek the physical signs of activity of the
human mind.
Two people 'talk together, and each seeks by every

means to reach the conscious meaning of the other. How
is this accomplished? First of all, through the medium
of words-which the Greek poets justly designated as
"winged," as if to recognize the fact that they seem to
belong alike and equally to the realm of thought and to
the physical world. Speech under these circumstances
seems to be a part of the minds both of the speaker and
the hearer, and in it these two minds seem directly to
mingle; and yet this phenomenon of speech, in so far as
it belongs to what we call the physical world, may be
spoken of as shared also by the world-consciousness to
which we have alluded.

Besides the information which we derive from speech
concerning our neighbour's conscious thought, we can
draw on the great treasury of his facial expressions and
the movements of his limbs, and so on through various
other of the phenomena which our consciousness shares
with his. If we could conceive ourselves as looking at
his brain, or at our own:, while this interchange of thought
was going on, with the power of seeing what was going

* In an earlier paper, on The Value of the Phlysiological Princ,iple
in the Studyof N~eurology, I expressed my adherence to this viewv,
but I have since then recognized that it is untenable.

on within it, we should get some additional definitions of
his consciousness in terms of our own sight and touch.
But this information, valuable as it would be for certain
purposes, would really give us only a one-sided view: by
which to supplement the rest. In acquiring this informa-
tion through the scrutiny df the brain in action we might
fairly speak of the consciousness and the brain as ideiti-
cal, were it not that here also we ought to admit that
our right to describe the brain in physical terms
carries with it the obligation to assume that the brain,
as a portion of the material world, belongs, in so far,-to
what I have called the world-consciousness.
Not only does it seem to me, for the reasons whidh

I have thus briefly stated, that psychiatrists cannot pro-
perly comprehend or adequately help their patie6ts
without some adequate knowledge of the methods and the
data of philosophy, but the time is a fitting one for sueh
a step. The teachings of anatomy have been found thtl
interpretation of an ever-widening study of physiology;
many of the generalizations of Dr. Hughlings Jack-son,
even if requiring modification in detail, have more mean-
ing at the present day than when they first were uttered;
the old conceptions of chemistry and physics are giving
place to new. It is a time when our very respect for the
splendid achievements of the physical sciences should
make us ready to admit that these sciences are humun
devices, and deal, after all, with abstractions, not with the
realities of conscious life. This task is one for the
philosopher, for the man of ,common sense, and for the
psychiatrist.
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EXPERIMENTAL CEREBRO-SPINAL MENINGITIS
AND ITS SERUM TREATMENT.

By SIMON FLEXNER, M.D.,
' New York.

(From the Rockefeller Institute for Medical Researc}, New York City.)
[ABSTRACT.]

THE epidemic of cerebro-spinal meningitis which pre-
vailed in Greater New York during the winter of 1904 and
the spring of 1905, embraced about 4,000 cases, of which
3,429 died.* The mortality was, therefore, 73.5 per cent.
As in most of the severe epidemics, young persons-,
children in particular-were the chief sufferers; and
while a small number of persons among the well-to-do
were attacked, the disease, with thesc few exceptions,
existed among the crowded and relatively insanitary
population occupying tenements in the congested districts
of the city. The investigations, of which the following
report is a brief account, were made by me while acting as
a member of the Commission appointed by the Depart-
ment of Health to co-operate with it in the study of the
epidemic which was caused by Diplococcus intracellularis
of Weichselbaum.

Diplococcus intracellularis possesses biological charac-
ters which permit of its identification with a high degree
of certainty. The cultural appearances on 'the usual
media, temperatures of development, action on sugais,
and brief viability under ordinary conditions, all tend to
distinguish the intracellularis among the wide group of
non-Gram-staining diplococci. The brief vitality of ma;iy
cultures of the diplococcus is a point of 'high differential
value. Many strains do not survive beyond two or three
days, unless transplanted. Indeed, these transplantatioSs
do not succeed, frequently, unless a considerable qtiantity
of the growth is carried into the fresh tubes, an indication
that only a fraction of the cocci have survived. Vigorous
fresh cultures of sixteen to twenty-four hours' growth
stain sharply and uniformly. On the second day the
cocci show irregularities in staining and size unless thEy
have been carefully preserved from, evaporation and
'fluctuations of temperature. Cultures three days drd
show marked degenerations, and these inorease rapidlytilt
the next days. Even with very careful preservation, tife
great majority of the cocci do not survive beyond, five-or
six days. A few cocei, in carefully-preserved cultitteA,
may survive for mrany months. 'At the beginning of tire
degeneration, swollen, deeply-stained cocci occur arnodg
* In 1904, 1.403 deathls from meningitis occurred;* in 190x, 2,755 cases

of menlingitis were reported, of which 2,026 died. The perccntage
mortality is deduced from the figures for 1905.
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the smaller but usual forms which take-the stain less
intensely than fresh cultures. As degeneration progresses,

loss of nuclear staining and disintegrati)n cccur, until,
finally, staining power is entirely lost, and a formless
detritus remains.

If a vigorous culture of the diplococcus is suspended in
0.9 per cent. salt solution and the suspension is kept at
370 C., the- cocci undergo the changes described slowly.
If, however, to such a suspension a few drops of toluol be
added and mixed with the fluid by agitation, the process

of disintegration is greatly accelerated. Such a specimen,
kept at 370 C., may be wholly disintegrated at the expira-
tion of twenty-four hours. The conclusion which has been
drawn from this observation is that Diplococcus intra-
cellularis possesses a highly potent autolytic ferment,
which tends, once the cocci are dead, quickly to cause

disintegration of the micro-organisms. This autolytic
ferment is destroyed by heating the cocci to 65° C. for
thirty minutes.
The great susceptibility of Diplococcus intracellularis to

changes in osmotic conditions, and possibly to variations
of temperature and accumulations of products of growth,
separates it from a large number of non Gram diplococci
of various origins. I secured a considerable number of
non-Gram diplococci from human beings and animals,
with which I compared Diplococcus intracellularis. Some
of the former came from the nasal cavity of persons-
children chiefly--suffering from epidemic meningitis.
Others came from healthy persons who had not been
exposed to cases of meningitis. A few cultures of
so-called Micrococcus catarrhalis were sent me. by other
bacteriologists. My assistanit, Mr. Ward, secured from a

number of domestic pets-cats and dogs-gathered from
houses in which cases of meningitis had occurred non-

Gram-staining diplococci. An autopsy on a child dead of
meningitis in the sixth week of the disease yielded from
the bronchial lymph glands, lungs, antrum, and medulla
a coccus belonging to this group. Nearly all of these
cultures differed from the examples of Diplococcus in'tra-
cellularis in not tending to undergo the degeneration
described for that organism. Associated with this
difference-were the further differences that they grew

from the first upon media to which the blood serum in
some form had not been added, and were viable over a

long period of time-often for many weeks. They were,
further, either devoid of power to ferment sugars or they
possessed wider and more vigorous fermentative powers

than the intracellularis.
A disintegrated suspension of the cocci, centrifugalized

at high speed to remove solid particles, is toxic. The
toxic constituents paws througrh unglazed porcelain. The
toxic effects of this fluid can best be studied on young

guinea-pigs which respond with death and characteristic
lesions. The autolysate acts as does Bail's "aggressins"
and Wassermann and Citron's bacterial extracts in pro-

moting infection in mice and guinea-pigs with Diplococcus
intracellularis.
As tested upon laboratory -animal3 Diplococcus intra-

cellularis is a micro-organismof low and variable patho-
genic action. Small guinea-pigs, below 250 grams in
weight, are most useful for studying the effects of the
cultures.
Not all cultures of Diplococcu.s intracellularis, even in the

first generations, are pathogenic for small guinea-pigs,
unless, indeed, very large quantities be injected. Speak-
ing generally, freshly isolated cultures are pathogenic,
while cultures grown for a period on artificial media are

not. Occasionally a strain of the coccus will retain its
pathogenicity for many months, to lose it in the end. No
increase in power was produced in an active culture by

passing it through ten successive generations in a medium
consisting of bouillon and serum of a goat immunized
with the diplococcus.
The reaction to inoculation, in the guinea-pig, varies

with the degree of pathogenicity of the coccus. The
suspension for inoculation should be prepared from
freshly-grown cultures (preferably under twenty-four
hours old) and used soon after preparation. It is unsafe
to carry suspensions over until the next day, unless a new

dqtermination of their strength be made. Partial de-

terioration quickly sets in.
Active cultures, injected into the peritoneal cavity, will

often cause death in eight to ten hours. In the case of
any large Eerifs o' experiments irregularities occur It

has happened that a pig of a series died in four hours
and another survived tbirty-six hour3. But these irregu-
larities can be rulkd out by making duplicate inocula-
tions.
The most important lesions exist in the peritoneal

cavity. Excluding the two extremes (death in four hours
or after several days) the appearances are quite uniform.
Where the coccus causes death in eight to fourteen hours
the results are likely to be regular. Greater irregularities
occur when death is delayed until twenty-four hours after
inoculation. Fluid exudates, and more or less of fibrin
and pus on the liver and omentum, are the rule. Haemor-
rhages tend to appear in the mesentery and diaphragm,
the adrenals are red, and clear fluid is present in the
pleural cavities. The gross distinctions in animals
succumbing in twelve and twenty-four hours are not
great, and yet the microscopical examination shows the
differences to be considerable.

In cases of rapid death from virulent cocci the exudate
shows many, often prodigious, numbers of cocci. The
appearances are indicative not only of preservation of the
injected cocci, but are suggestive of their multiplication.
In the case of the less virulent cocci the exudate contains
fewer cocci, and may be devoid of them. Even when death
occurs in the short period mentioned the number of cocci
is likely to be small.. In other words, virulence and
resistance to destruction go hand in hand. A relatively
non-virulent strain of the coccus may still be toxic, but
has little or no capacity to resist disintegration, and none
for multiplication in the peritoneum. Hence two extreme
appearances are met with between which transitions
occur.

I have made some experiments on the dissolving power
of the peritoneal exudate from guinea-pigs upon the
diplococcus. The fluid exudate is removed and freed
from cells by centrifugalization. It possesses high diges-
tive powers for the cocci., Mixed with fresh cultures many
of the cocci are killed and disintegrated, and the cocci,
in a mixture which has been toluolized, undergoes dissolu-
tion much more rapidly. Enormous numbers of the
cocci can be digested by the exudate, which is in-
creased in toxicity thereby. The exudate heated to
580 C. for thirty minutes has the same digestive action
as before on fresh cultures, and on cultures heated to
650 C.
A measure of the reaction of the guinea-pig is found in

the emigration of leucocytes. In cases of rapid deatih
with preservation of the cocci, the emigration is slight or
absent, while in cases of slower death and disappearance
of cocci, the emigration is considerable. Transitions
between these extreme conditions exist. When emigra-
tion is at all marked phagocytosis has taken place.
Phagocytosis is a function of emigration but is not a
measure of it. The disappearance of cocci from the peri-
toneal cavity does not depend wholly upon phagocytosis.
I believe that the cocci may be removed without the
intervention of phagocytosis, probably through self-
digestion and digestive action of the inflammatory
exudate.
At the heginning of this investigation I had the plan of

using monkeys to reproduce the lesions and symptoms of
cerebro-spinal meningitis. Some of my earliest experi-
ments were made with these animals. The cultures were
introduced into the spinal canal by means of lumbar
puncture. My first experiments were successful in pro-
ducing acute lepto-meningitis from which the animal
died. The symptoms were depression, coma, convulsions,
nystagmus, opisthotonos, etc.
The variable virulence of the cocci affected, at the begin-

ning, the successful experiments with monkeys as it did
with guinea-pigs. By choosing suitable strains of the
coccus I succeeded in inducing severe and fatal lepto-
meningitis in a large number of monkeys. Through the
use of lumbar puncture, in the course of the disease, I
studied the manner of reaction of the animal and the fate
of the micro-organisms. The lower monkeys could be in-
fected without great difficulty with Diplococcus intra-
cellularis and made to reproduce the pathological condi-
tions present in man in epidemic meningitis. The experi-
ments proved that the cocci when introduced into a low
level of the spinal canal would distribute themeelves in a
few hours through the meninges and excite inflammation,
the exudation of which accumulated chiefly in the spinal
meninges and the meninges of the base of the brain. The
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uniformity with which the chief exudate was found at the
base of the brain and the rarity of its appearance in con-
siderable amounts over the convexity led me to doubt the
,validity of the reasoning which ascribed this localization in
man to the entrance into the meninges of the infective agent
directly'through the nasal mucous membrane. This ten-
dency to localization at the base of the brain in monkeys
is especially interesting in view of the fact that it is
usually only a short time before death that they lie down
on the side. Encephalitis is another pathological condition
,of common occurrence, and abscess formation in the
nervous tissue has also been met with.
In contrast to the ease with which the acute inflamma-

tion can be excited, is the difficulty which attends the
production in the monkey of a subacute form of mening-
itis., The intraspinal injections produce either an acutely
fatal meningitis or an acute disease from which recovery
takes place rapidly. The animals which! survive the
injections are usually well of the disease in three or four
days. Monkeys which survive beyond the second day
after inoculation tend rather to recover than to'die. By
following in the inoculated animals the changes in the
',spinal canal by means of lumbar puncture the progress of
the infection can be traced and the final result often
.predicted. There is much similarity between the changes
occurring in the spinal canal of monkeys and those in the
peritoneum of guinea-pigs. The most striking difference
is the greater degree of phaoocytosis that takes place in
the spinal canal, although the cocci are not all removed
in this manner, and the same difference in the resistance
to destruction, depending upon viralence, is found in
both animals. Disappearance of the cocci early from
the spinal canal is a good sign; early emigration of
leucocytes is also a good sign; and early emigration,
active phaoocytosis, and dissolution of the cocci, both
within and without leucocytes, are favourable signs. As
in guinea-pigs death may take place in spite of the entire
disappearance of cocci from the peritoneum, so the
monkey may succumb although cocci cannot be found
either in smears or obtained in cultures from the inflamed
-membranes.
By following in this way the results of inoculation I

'have been able to keep a small number of monkeys in
a state of subinfection with the' diplococcus for several
weeks. The period of successive inoculation was deter-
-mined by the puncture and the physical condition of the
monkey. A state of resistance tended to develop, which
necessitated the use of increasing doses of cultures to
produce visible effects, and in the end the run-down
animal succumbed-usually from an inoculation with
-an overdose of the cocci. In these animals the exudates
were thicker and firmer and covered the base and convex
-surface of the brain. The ventricles were widely dilated
and contained turbid exudate.

Although the pathological effects produced in these
-monkeys are comparable to those occurring in the natural
disease in man, there is no real correspondence in the
;relative susceptibility of the two species to _Diplococrus
intracellzulat-is. The quantity of active culture required to
cause marked symptoms, or bring about death from
,meningitis in monkeys is, under the most favourable con-
ditions, large, and I am disposed to believe that in many
of the experiments no multiplication whatever took place.
In the case of abscess formation' there doubtless is
'multiplication of the cocci in' these foci.
The inflammation of the meninges extends in monkeys

into the membranes covering the olfactory lobes, and, as I
have made out by means of smear preparations, into thfe
ethmoid cells and probably into the nose. The nasal
mucous membrane is found, in some instances, to be
inflamed and beset with small haemorrhages. Smear pre-
parations from the nose have shown me polymorpho-
nuclear leucocytes carrying diplococci which presented the
form, size, staining qualities and degenerations of the
cocci occurring in the same cases in the cerebral an'd
spinal meninges. Although I have thus far failed to
isolate the cocci in cultures from the nose, I mean to repeat
the attempt because of the bearing which the p'assage of
the diplococci from the brain cavity to the nose would
have upon the epidemiology of meningitis.

Notwithstanding theoretical discouragements, an in-
vestigation of the influence of antiserums upon the
experimental infection withi the diplococcus was under-
taken. I as3umed that the main pathological phenomena

played themselves out in the localities in which
the cocci were injected; and hence as the serums could
be, brought directly into relation with the foci o'f
infection po3sibly a benign effect might be ex'erted. I
was influenced, too, by the consideration that in man the
chief organic lesions of epidemic meningitis are present
in the meninges, and appear only later, possibly, in the
brain and cord; and in many cases the bacterial develop-
ment is not very great. The invasion of tlle blood and
tissues witlh the diplococci in man and experimental
anim-als is not a marked feature of the disease. There
was anotlher consideration to be taken into account, for if
the experimental disease in the monkey could be arrested
by the injection of antigerums into the spinal canal, and it
proved that no ill effects followedl the injections, the
advisability of making similar injections might be
thought of in hiuman beings suffering from cerebro-spinal
meningitis.
The experiments witlh antiserums were more satisfactory

than I had expected they would be. The antiserums
were prepared in rabbits, goats, and large monkeys. Tlle
rabbits were injected witti single strains of the coccus,
and witlh exudate from the guinea-pig; the goat was
injected witlh many different strains of the coccus, and
the monkeys were injected witlh the eocci and with
exudates. The rabbits proved poor animals for the work,
as they developed hypersensibility to the cocei, from
which many died. The goat was more satisfactory and
yielded, 'zventually, a serum of marked agglutinating
power. The early experiments showed that rabbit serum
was quite poisonous for small guinea-pigs when in-
jected together with cocci into the peritoneum in
quantities above 0.5 c.em.; the serums from the im-
munized rabbits possessed, however, undoubted protective
power.
The serums were injeeted in guinea-pigs (1) twenty-four

hours before the cocei were injected; (2) simultaneously
with the injection of cocei; and (3) some hours after the
injection of the cocei. The pigs receiving the serums
survived; the control pig3 died. Thle injections of serum
were made suibcutaneously and intraperitoneally; the
suspensions of cocei were always injected into the peri-
toneum. Hence by preceding the injection of cocei with
a prophylactic dose of serum, or by injecting serum and
cocei simultaneonsly the lives of the guinea-pigs can be
saved. The regularly effective dose of the serum of the
goat was 0.1 c.em., and this dose given intraperitoneally
two and four hours after injection was also effective in
some instanees as a therapeutic agent.
The use of goa' serum upon the monkey by intraspinal

injection failed in the one instance in which I used it to
exert a beneficial effect, and the lesions found, at autopsy,
in this monkey were very severe, and of a character
whiclh was taken to indicate that goat serum cannot
be injected with impunity into the spinial canal of the
monkey.
The antiserums made in large monkeys (Macacu

nemestrinus) were used on a series of five smaller monkeys
(Macacu.s rhesu.s), which had been injected with fatal quan-
tities of the diplococcus. Tlle control monkeys of this
series 'all died within twenty-four hours. For the serum
tests 1 e.em. of the monkey serums were employed,
except in one animal which was treated by a subcutaneous
injectioni of 5 c.cm. of serum. The first monkey received
the serum and suspension of cocci simultaneously into
the spinal canal; it remained well. Lumbar punctures
showed a moderate reaction and rapid disappearance of
the cocci, partly by phagocytosis but chiefly, apparently,
by lysis within the spinal canal. The second monkey was
given the serum two hours after the injection of cocci; it
became very sick, but recovered. The exudation was
much more marked in this animal, and the cocei were
only in part taken up by leucocytes. The third monkey
was injected with serum five hours after the cocci were
given. The disease, which had already manifested itself,
was arrested. The next day the animal appeared well.
Lumbar puncture gave a fluid showing many leucocytes
with an occasional intracellular coccus, and many extra-
cellular cocei. These three monkeys were treated success-
fully with the serum by intraspinal injection. The next
monkey was treated successfully by a subcutaneous injec-
tion of 5 e.cm. of the serum. The injection of cocci was
made at 8.45 a.m., and of serum at 11 a.m. The animal,
which wa3 already depressed before the injectio:n of serum,
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remained in about the same condition for a few hours and
then gradually improved. The nextaayit appeared to be
well.

This series of experiments was, up to this point, sic-
cessful. But I miist record a failure under conditions
which, in view of the foregoing tests, was wholly unex-

pected. The monkey was injected with the serum intra-
spinally three hours after having received the emulsion of
cocci. The already sick monkey grew progressively worse
and died nineteen hours after infection. The autopsy
showed an unusually heavy exudate in the membranes of
the cord, and smear preparations showed the exudate to
be purulent and the cocci all to be within leucocytes. The
cocci were recovered in cultures.
The experiments described briefly in this report have,

possibly, some value in aiding us to understand better the
manner in which Diplococcu8 intracellularis brings about its
peculiar effects in human beings. They would also seem

to show that the diplococcus is a micro-organism pos-

sessing highly-interesting and quite peculiar biological
properties. The special experiments dealing with the
prophylactic and therapeutic properties of antiserums are

sufficiently encouraging to be more widely and closely
studied.

In how far the results obtained with guinea-pigs
and monkeys can be applied to the prevention and
treatment of cerebro-spinal meningitis in man it is not
safe to predict. Should further experiments show that
subcutaneous and intravenous injections of the anti-
serums can modify favourably the experimental disease in
monkeys, the case' would be not without hope. Even the

injection of immune serums into the spinal canal in man

might be thought of as an eventual mode of combating
the disease, once the serum is proven to be really
effective in monkeys and the injection of an alien serum

Aobe, without prejudicial effect. Experimental dealing
with these important questions are in progress.

Dr. J. LINDSAY STEVEN (Glasgow) said that as a physician
coming from Glasgow, where recently there had been an

outbreak of epidemiccerebro-spinal meningitis, he had
listened with peculiar pleasure to Dr. Flexner's excellent
paper. He could not pretend to follow Dr. Flexner into
his bacteriological observations, but he was interested

specially in the promise which the paper gave of a

successful method of treating this dreadful disease. Osler
had spoken of epidemic cerebro- spinal disease as the
"American disease," and so far as the British Isles were

concerned, this designation might be accepted as accurate

up till recently. So far as he (Dr. J. Lindsay Steven)
knew there had been no epidemic meningitis since 1884,
when Dr. Frew of Kilmarnock reported a slight outbreak
in Galston, Scotland. In 1868, in an important Irish

report on the disease, it was stated that so few cases had
occurred that Great Britain might be left out of account in
the statistics of the disease. It was no longer so. Since

March last there had been an outbreak in Glasgow, which
had led the municipality to place the disease upon the

list of notifiable diseases. When Dr. J. Lindsay Steven

left Glasgow at the beginning of August there had been
in all between seventy and eighty cases with a high
death-rate, and the discovery ofNVeicheelbaum's diplo-
coccus in many of them after lumbar puncture. He him-
self had seen several of the cases both in his wards at the

Glasgow Royal Infirmary and in consultation in private.
From his limited experience he now fully realized the

terrible nature of the disease, and hoped that Dr. Flexner
would soon be able to announce successful results in man.
Dr. MAcFARLANS (Albany,N.Y.) had the advantage last

summer of working with Professor Westenhofer of

Berlin, officially delegated to investigate all cases of

cerebro-spinal meningitis by the -German Government.
He believed that the entrance of the diplococcus was
through the pharynx. The upper portion of the spinal canal
was so constricted that it was impossible to inject large

quantities of fluid into the spinal canal which would gain

entrance into the cerebral cavity. This might explain the

experimental cases where the infection was limited to the

spinal membranes, and the failures in cases affecting more

especially the cerebral membranes. The. best treatment

apparently yet proposed was that of Lenhartz,of Hamburg,
who advocated daily spinal puncture with removal of

fluid thus removing as quiceky as possible the causes of

toxicity.

PARACENTESIS OF THE PERICARDIUJM
By GEORGE Docx, M.D., of Ann Arbor, Michigan.

Professor of Medicine, University of Michigan.
THE pericardium is comparatively rarely the seat 6t
operative exploration and treatment. This factcontrasts
strongly with the conditions in the neighbouring cavities 6f

the pleurae and peritoneum, and seems strangein viewofthe
difficult diagnosis and the fatal tendency in many cases Wy
pericardial disease. The relative neglect depends chiefly

upon three things: (1) The fact thatpericcarditis is ofteb
not' suspected, and therefore is not searched forbF
measures that must include some operation. (2) A feat,
not unfounded, of the danger of pericardial operationp.
(3) An incomplete knowledge of the value of a bolder
course.

In view of these conditions it is worth while, from tinie-
to time, to get new bearings and to learn whatthe
prospects are. I shall not speak in detail of the diagnosis.
of pericarditis. It is often easy, especially in dry" cases,
and in cases observed from the beginning in diseases,
prone to that complication.
There are many useful signs, but no infallible ones-

Careful application of all will sometimes serve to makeaa
diagnosis when less complete examination would utterl'y
fail, but in some cases an exact diagnosis is impossible-
without direct exploration of the pericardial cavity.
Even if the general diagnosis of pericarditis be possible,.

the exact character of the process cannot be madeoit
except by direct examination of the contents of the
pericardial sac. Not alone the precise etiologic variety,
but the distinction of serous, purulent, and haemorrhagi-
forms, is as impossible now by clinical signs as it was im
the days of Laennec. There may be abundant pus, with
virulent bacteria, without fever or other obvious sympto-n.,
as I have seen myself.

Since not only the requirements of exact diagnosis, but
also those of treatment, demand that these peculiarities be
taken into account, the need of pericardial exploration,
receives additional emphasis.

"Where there is pus, evacuate it," is an old and well-
tried maxim; but in the pericardium even non-purulen'tc
exudates are recognized as serious sources of dangerb.r
setting up chronic irritation, adding to the denseness of
adhesions, and, either from the latter or from indurative-
processes in the heart muscle, leading to heart failure.
On the other hand, operative removal of pericardial

exudates is not always necessary. In many cases absorp-
tion occurs, either spontaneously or under treatment-
directed to that end. So we see it in rheumatic cases,
treated with ieebags over the heart, with or without
salicylates. Still more vigorous measures to promote-
absorption have their advocates, though even the most
popular of these-blisters-often fail. Disappointmentini
the use of such methods depends not less upon differeicels
in mode of application than upon peculiarities of the
disease, buttimie should not be lost in trials of blisters or

other absorbents unless a distinct effect is quickly shovn
As indications for operative intervention on the

.pericardium, we have:-
1. The need of a definite general diagnosis.
2. Diagnosis of the character and, if possible, cause of.

the exudate.
3. Removal of the exudate.
It is hardly necessary to mention the vital indicationi

for immediate operation, caused by very large exudates,
such as marked cyanosis and dyspnoea, and a weak,
frequent, and irregular pulse; nor the removal of non-

inflammatory fluids.
These indications are generally admitted to be valid

the difficulties begin with the details of the selection of

place and. method of operation. The place to operate
depends upon the position of the exudate and the heart,
with relation to neighbouring structures. The blood
vessels in the chest wall-the internal mammary being the-
most important-the liver and diaphragm demand con-
sideration in various maniPulations, but do not require-
special discussion now. The position of the heart and

the relation of the sac to the pleurae are more important..
It has long been supposed, following Skoda, that the

heart.sinks back in pericardial exudates, leaving the front
and sides covered with liquid. We owe to Schaposchnikoef,
confirmed by Rehn, A. Fraenkel, Brentano, Doebert, and
several others, the knowledge that this is not always so,
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PARAQENTESIS OF >rHE- PERIRdARDIUM.

but that the heart, even with6ut adhesions and in }Irge
exudates-1' litres it a case observed by Heiking-swims
-or floats on the liquid, close to the chest wall. This
explains why the friction rub and the apex beat can be
perceived after the exudate forms. This position is
-effeeted chiefly by the elasticity' of the great vessels.
Schaposchnikoff thought that inflammation of the walls of
the vessels would permit the heart to sink, but this does
niot seem certain, since the straightening out of the
-vessels in systole would not be hindered by inflammatory-
,softening. After death the conditions are different, and
the heart may sink down, if there is room for it, but
enlargement of the heart is certainly not' essential to the
.interior position in life. Adhesions can, of course, also
fix the heart in contact with the chest wall. Another old
-view-that the heart occupies a position in the upper part
of the pericardium, and turned towards the left-has been
borne out by several recent observers.
The anterior position of the heart explains why puncture

sn the middle of the pericardium, the site often chosen
because it is most certain to be uncovered by the pleura,
has often been wholly negative, or has led to puncture of
the heart itself. The latter accident has been rather
drequently noted, and with very different results. Often
there is no bad effect. In fact, in some cases the effect
eseems rather beneficial than otherwise, but although
formal aspiration has been suggested as a remedy for
dilatation of the right ventricle it has few advocates. In
several reported cases accidental puncture of the heart
has been fatal within a few minutes or longer-up, to one
or two hours. The difference in time doubtless depends
etpon the cause of death. In sudden cases nervous inhibi-
tion seems necessary to assume.' In slower cases death
4u probably due to haemorrhage from a tear of the right
auricle, with "tamponnade" of the heart. This is not
likely to happen from injury to a ventricle.
The lateral parts of the pericardium are not always free

from danger -in operating. Usually, as most observers
have renlarked, the pericardium spreads out and becomes
,roader at the base than the heart. This not' only
promises safety in operating, but also forms the basis of
Owo important diagnostic features-Rotch's sign, or the
alteration of the cardio-hepatic angle (Ebstein) on the
right side; and the extension of the sac, and with it the
line of dullness, beyond the apex on the left. Unfortu-
nately, both these areas are likely. to be sources of
-diagnostic error and of operative difficulty, if not danger.
The cardio-hepatic angle may resemble that described by
Rotch, without exudate, in fat subjects, or -in case of
dilatation of the heart (Ewart). Or there may be exudate
withoiut alteration of the percussion lines at that point.
On the left side adhesions may prevent the pericardium
from extending beyond the apex. beat, or the latter
may be impossible to see or feel, or to locate by auscul-
tation.
Another source of difficulty lies in the fact that the

pleura on both sides may be adherent along the normal
lines, in front of- the distended pericardium. Empyema
mayl follow accidental wounding of the pleura, an event
that is less serious than might appear at first, because
pleurisy and empyema so frequently follow pericarditis-
in twenty-one out of twenty-eight cases observed by Still,
ace6rding to Peters and Rudolf.

Roentgen-ray examinations, with the skiagraph or
,fluoroscope, often give important information in peri-
.carditis with exudate, but owing to the limitations of the
miethod they do not furnish infallible directions for
operations.
, In short, operations on the pericardium are never free
-from danger. They are justified by the possibility of
idiore serious danger that exists in many cases.
-The methods of operating, both diagnostic and thera-

peutic, vary considerably, partly on account of the
-exigencies of cases, partly on account of the
judgement and experience of the operator. Since peri-
&arditis may require an emergency operation, and because
eases almost always come under the observation of the
physician or general practitioner in the first place, it is
-desirable that the technical details be clearly understood.
If physicians would look for pericarditis in acute diseases
in which it is likely to occur as constantly as they now do
for pleurisy, and if they acted upon the suspicion as is
now being done for empyema, a small but important set
.* cases would make better recoveries than they now do,

and some very difficult cases of heart disease would be
prevented.
The simplest method of operating is puncture by an

aspirator-the successor of the trocar recommended by
Senac. Notwithstanding the imperfections and limita-
tions of aspiration, it has been of undoubted value in
pericarditis. It can often be used when a better operation
'would not be permitted. It suffices in many cases for
diagnosis, and in some for treatment. If it were used
more frequently, and its revelations made more familiar'
to physicians and patients, more thorough operations
would be easier to secure, as has happened in regard to
peritonitis and pleurisy.

Aspiration of the pericardium can be done with any
suitable instrument. The hypodermic needle is often
recommended, but it is usually too short and of too fine
calibre to be useful. The needle should be not less than
1 millimetre in outside diameter andi 5 centimetres long,
and attached to an efficient syringe, such as the glass
antitoxin syringe. The flat trocar and cannula of Cursch-
mann is doubtless useful. The operation must be done
with aseptic precautions. The needle should be intro-
duced slowly, as in all exploratory aspirations, so as to
enable the ' operator to feel the tissues. In that way the
"uncomfortable" (Biaumler) feeling of the heart scratching'
against the needle can sometimes be recognized in time
to prevent tearing the muscle or a coronary vein, or

penetrating one of the cavities. The sites for aspiration
must be selected with careful reference to the results of
physical examination, assisted if possible by x rays.
Blind puncture should never be practised about the peri-
cardium. Many successful punctures have been made in
the upper part of the area,' in the third and fourth inter-
spaces on either side. I do not like them on account of
the inferior drainage, and on account of the greater risk,
on the right side especially, of injuring the auricle.' A
lower point on the right, as the fifth interspace, in a case

with Rotch's sign well marked, is safer. If the apex-beat
can be distinguished inside the line of dullness and
especially if dullness is increased below the apex, the fifth
or sixth interspace on the left, inside the line of dullness,
is to be recommended. As Romberg points out, the
danger of infecting the pleura is not to be considered. In
fact, the pleura can be aspirated on withdrawing the
cannula from the pericardium.
But the best place for aspirating in cases of extensive

exudates, and perhaps even in small ones, is the lower
part of the pericardium, entered from the left costo-xiphoid'
space. This point is preferred by Shattuck, Fitz and
Osler and it is becoming more and more favoured for
radical operations, as I shall point out again.

If puncture is negative in the location first chosen it
should be repeated with a change of position of the
patient, and if still negative, in another place. In many
cases puncture is negative in one place, positive in
another; or negative with the patient recumbent,
positive when sitting up or leaning forward.
When found the fluid should be removed as completely

as possible. Sometimes removal of a small quantity for
examination has seemed to stimulate absorption, as we
see in pleurisy, but as there, too, complete or repeated
aspiration is often necessary. A case of Doebert's is in-
structive in connexion with some of the statements just
made. At intervals of four days he obtained 130,1,050,
and 200 c.cm. of fluid; still later, 500. In another case
he withdrew 12c.cm. on the right side; later, 400c.cm.
on the left side; none on the right while lying down, but
300 c.cm. on raising the patient.
The immediate effect of successful paracentesis of the

pericardium is often very striking, especially in cases
with marked pressure symptoms. The curative value is
much less, as the fluid is liliely to recur. The finding of
considerable exudates soon after tapping has been ex-

plained by some as an agonal or post-mortem phenomenon,
but this is not probable. On the contrary, there is a,

growing conviction of the imperfection of such operations.
Partly from this, partly from the danger of working in the
dark in so important a locality, more radical operations
on the pericardium are being more frequently advocated.
They are not, however, sufficiently common to be
appreciated as they deserve.
The bistoury and lancet were sometimes used to

nuncture the pericardium, but the operation came in
time to be*an incision, and; even this became modified..

(;UT=ft.Ilk,=,% Ib2-1 J'00r. 2b, 1966.1
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1028 :L.c *=aJLl SECTION OF MEDICINE. fOcr. 20, _IQO.
i-emoval of parts of the bony or cartilaginous thorax was
proposed early, but until recently most operations were
made through the interepaces. These had certain incon-
veniences. such as limited room; and certain dangers,
such as injuries of vessels; and as these became more
clearly understood, more formal operations-that is, re-
sections of costal cartilages-were practised. The fifth
interspace near the sternum was most frequently selected
for incision; or, if resections were to be made, the fourth
or fifth left costal cartilages, or both of these, were re-
moved, or remommended for removal. Removal of part of
thlle sternum as a preliminary to opening the pericardium
is probably an old idea. It is said that Riolan the
Ycunger suggestei trepanning that bone. hut there are
some contradictions in thle references, and I have not been
able to see the original. It is possible Riolan suggested
two routes-trepanning the sternum, and incisioin in the
costo-xiphoid space. If so, he was just about in the
position now occupied by many surgeons. Very recently
J. H. Bacon has advised trephining the' sternum opposite
the fifth interspace as anatomically most correct and
giving easy access to the pericardium with the best
drainage.
This method, however, shares with many others the

disadvantage of making the opening, at least inl many
cases, over the heart, and that organ is likely to prevent
d.rainage by pushing up against the opening. A much
more promising site is that proposed by Larrpy, as the
result of clinical observation in a case of stab wound of
the epigastrium penetrating the pericardium. It was
recommended by J. B. Roberts as long ag-o as 1880, but
actual interest was first given to the matter by Ogle and
Allingham twenty years later. Since, then Allingham
has reported additional operations, and lhas been,followed
by Pendlebury, Mintz, Jaboulay, Bdrard, and Pdhu.
Roberts feared that the situation would not give sufficient
room-an objection that has been made by more recent
writers, but clearly shown to be erroneous by Allingbam.
If the c03to-xiphoid space is narrow-as it often is
in adults but rarely in clhildren-it is -asy to resect part
of the seventh cartilago, as in Mintz's operation. or if
desired the sixth. Porter objects to the epigastric
operation on account of the risk of wounding the pleura
or diaphragm. But none of the positions above the sixth
rib are free from the danger of meeting the pleura, for it
sometimes extends under the sternum. In any position
care must be taken, and the operator must realize the
anatomic and technical details.
The latter I shall not try to include, but I shall

4nention only som' of the points that will occur to
any one who finds i, necessary to recommend or under-
take the operation.
Any of the pericardial operations may be done under

local anaeathesia, with the usual limitations of that
method. I do not find any one who confirms a point
mentione by Dr. Percy Kidd-that the pericardium is
very sensitive. It was not in a case I had opened in the
fifth interspace, but, as there was great thickening, that
may have altered the sensibility of the membrane, which
could be anaesthetized it necessary.
The cavity should be cleared of all exudates by the

finger, swab, or probe. Drainage tubes sometisnes cause
irritation and irregular action of the heart; but in many
case3 they have been kept in as long as needed, usually
only a few days, without any inconvenience. The opera-
tions do not last long-fifteen or twenty minutes in
many cases; the wound.s heal quickly. and thpf late
results are generally favourable in proportion to the
timeliness of the intervention.

It is still almost as true as when Trou'sseau remarked
ta Dr. Clifford Allbutt that " operations on the peri-
cardium have never had a fair chance," but with
increasing care in diagnosis and greater confidence in
result's such opsrations should increase in number and
importance.
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rr. J. BRADFORD M'CONNELL (Montreal) said Dr. Dock
had omitted to mention Ewart's sign as a means of
diagnosis in pericardial effusions. In a case under his
care he found Ewart's and Omach's symptoms present,
and he was able by the pbonendoscope to outline the heart
from the surrounding fluid, vibration ceasing when the
fluid was reached. In his case paracentesis was per-
formed and 60 oz. of pus removed. The pus re-
-accumulated,and through an incision ten days aftpr in
the fifth space near the left side of the sternum 66 o7.
was removed, the patient subsequently making a good
recovery.
The PRESIDENT pointed out that the frequent tendency

to 1he formation of lymph in the anterior part of the.
pericardial cavity, and of fluid in the posterior part,.
created a formidable difficulty in the successful employ-
ment of the aspirator for the relief of pericardial effusion.
Experience had proved that, in the hands of a good
surgeon, incision with removal of a costal cartilage and
free drainage after eareful exploration, was a safer and
more satisfactory method than aspiration.

THE INFLUENCE OF BODILY POSTURE UPON
THE POSITION OF THE HEART.

BY

R. D. RUDOLF, and S. CUArAsINGS,
M.D.Edin., M.R.C.P., M.B.Toronto.

THE objects of this communication are, first, to emphasize
the fact. that the heart tends to alter its position in the-
chest under the influence of different postures of the
body; secondly, to give the evidence in favour of this
assertion; and, thirdly, to urge that, for the sake of,
accuracy, patients be more, frequently examined in both,
the vertical and the recumbent postures, and in records
of the conditions found it be stated in what posture the
patient was when the examination was made.
The evidence of the fact that the heart tends to.

shift its positioni is obtained from clinical examination,
examination of cadavera, and, finally, Roentgen- ray work.

Clinically the matter may be dealt with by taking up,
the ordinary routine of examination-tlhat is, inspection,
palpation, percussion, and auscultation. On examining
an individual by inspection and palpation it is evident.
that the so-called apex beat is better marked when he is
vertical or leaning forward than when he is recumbent..
Agaiin, if he lie on his left side, the apex beat will travel
outwards, and may even reach the antprior axillary line.
When he lies on tbe right side, it will tend, though to a.
less degree, to move to the right.' The apex not only
becomes more evident in the vertical posture, but also
tends to be loWer. Zpehuisen,' in a careful review of
this point, found that in young persons (18 to .26 years)
the apex frequently descended a whole intercostal space
in the standing posture. On percussion, evidence
of the heart's mobility is at once forthcoming.. The
lateral movements of the organ were very thoroughly
studied by Determann2 a few years ago. He observed,the
alteration in the position of the apex beat and the
boundaries of the relative dullness in tlle lateral postures.
But the variations in the dullness in the vertical and baQk
positions he scarcely touched upon, and when he did- so.
says that, "In the standing position I did not examine
many, as the changes in the heart dullness in the standing
and lying positioIns are very slight." Yet P. M. Lathani
wrote early in last century that " it is wvell to be aware
that the erect posture is more favourable than the recum-
bent for making the heart dullness more perceptible to
the ear. . . . In the vertical posture the intervening l9ose
cellular texture is not strong enough to keep the heart
close to the sternum and ribs, and prevent its receding by
the force of gravity."'0 Wm. Gordon3 drewattention to,
the point last year. He described changes in the relative.
dullness, pointing out that this becomes lowered in the
vertical posture, and also becomes wider. We have tried
this very often, and thoroughly confirm what Dr. Gordor
says, but think that the effect upon the absolute or super-
ficial dullness is even more marked, and believe, in any
case, that the absolute dullness is more to be relied upon
than the relative. Vierordt taught Vthis,6 and it is inter-
eating to note that do la Camp,17 at the Leipzig Congress
for Internal Medicine in 190t1, states that "the most
valuable. because the most exact, methods of determining
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OCT. 20, i9o6.] BODILY POSTURE AND POSITION OF HEART. LMDICAL JOVINAL 1029

fthe size of the heart are the percussion of the absolute
heart dullness and orthodiagraphy."

Figs. 1, 2, 3,. and 4'show ,the variation in the size and
shape of the absolute dullness in the different postures,
the first two being from adults and the others from
children.

Careful comparison shows that the dullness tends to

* Fig. 1.

Absolute dullness --- while vertical.Absoutedulnes _____while recumbent.

'become lowered and widened out more in' adults' than in
-children, but even in adults of the same age great varia-
tion exists, and one can only say' in a general way that the
effect is as stated. ' Several writers, for example, Cher-
chewsky4 and.'A. Hoffmann5 have pointed out that in
certain diseases, such as chlorosis, neurasthenia, and hypo

Fig.2.
Absolute dulines8 4 ~while vertical.

uness ~ - while recumbent.

chondriasis, the mobility of the heart is increased. The
effect of adiposity seems to be uncertain; Determann2
found no difference in an individual before and' after he
had lost much weight, but Rumpf found a great degree
of mobility of the heart in four cases, three of whom had
been subjected to a very active treatment for the reduction

of adiposity, and one who had rapidly emaciated from
some other cause. This reference I owe to Ch. Thore],
who in the last Ergebnisse der aligemeinen Pathologie und
pathologischen Anato?nie des Menschen und der Tiere .6 gives
a very useful summary of the literature of the subject to
date.

In several cases of adults with emphysematous chests

r1g. o.

Absolute dullness -- -- - -- while vertical.while recumbent.

recently examined, the absolute dullness was quite absent
in the recumbent posture, but present to the extent of 'a
square inch or more in the vertical.
On auscultation, it is evident that the heart sounds are

very often much better heard in the vertical posture than
when the patient is recumbent. Yet opinions differ here,

Fig. 4.
Absolutedll ~----- while vertica.l.Absolute dullness { while recumbent.

and Luschka 2 stated that there was no decided difference
in the condition of the sounds when the patient was
examined in the lying or the sitting posture. On the
other hand, Vierordt wrote6 that "We often hear much
plainer in the upright position, and hence in doubtful cases
auscultation in this position is not tobe neglected." And
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recently J. A. Lindsay 11 says tbat "the normal sounds are

louder and more distinct in the erect than in the
recumbent posture."
In persons who already have loud heart sounds, as in

children, the effect of posture is notmarked if at all apparent,
but in stout individuals, especia1ly emphysematous ones, it,
may happen that the. heart can only be heard when the
patient is vertical and especially when leaning forward.

~~Fig. - 5.-X ertica). ---

This happened -in two cases recently .examined,, Both were
old soldiers, and inthe recumbent positibns th e heart sounds
were. quite inaudible, and yet whe;a the patients s3t up they
could be easily heard, and in one case a mitral murmur be-
came, for ihe hrst time, audille, which was. of ;great value
in clearing up the diagjiosis of the caupe of oedema, present.

Willianw, Gordon3 pointed put that the character of, the
sounds altered in the 1didferent postureF, in the upright

,tig. b.-.Lywg ou 1tit sice.U'

position the first one becoming sharper and shorter (lup
instead of lubb), and the second duller, but hq omitted to
state what seems of eVen greater importance-that both,
sounds are louder and& 'more' easily heard 'in' the- upright
position Mest writers also fail -to note that point.
*It should- be made clear here 'that, in, spite of the fact
that the heart sounds are modre audible in 'the erect than
in. the recumbent posture, :still, fIor -reasons.-that are
entirely different. an& which 'one of.n.s 0icu4edelse-

where,7 murrwurs of syptolic time are usually more clearly
heard and often only exist in the recumbent posture.
Thus, the clinical evidence, -namely, that the apex beat

is more apparent, that the cardiac dullness is wider and

lower, and that, the qardiac sounds are more audible when
the patient is in the vertical posture, would suggest that
in this. position the heart is closer to the anterior chest
wall than when the individual is recumbent.

Fig. 7.-Lying on 'I4-&t side.-

Anatomically, many -workers have attempted to study
the effect'of the different postures upon the heart. Thus
Arthur Keith"2 hardened human cadavera in di)Tereiat
postures iznd then by frozen sections demonstrated howp
the heart had altered its position in the chest. J. I3.
Haycraft 13 diI the same thing in animals. C. J. Bond`
over twenty years ago, taking advantage of the fact thqt
the diaphragm in dog4 is transhrcent, studied the mobility

iFig. 8.-kecumLe at.

of the heart in different postures by w4tciing through it.
He also confirmed his results in an ingenious way by
passing an air, tampon down the oesophagus until it rested
against the back of the heart. It was connected with a
writing tambopr. By tracings got in this way frohi
animals and from himself, he showed that the heart
tended to press backwards in the supine as compared to
the vertical position.
But by far the most fAelling proof that the heart tends

TENx zzu J4 M3*Dloji rouxaui
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to gravitate in different postures of ,the body ip found, in
the results of Roentgen-ray work, and Dr. Cuspinings has
produced' some which are very convincing. They axe
here reproduced.
That the heart moved markedly to the right and the left

in the lateral postures scarcely needed any further proof,
but Figs. 5, 6, and 7 show the fact well, the first'
giving the position of the heart with the body vertical,
the second with it on the left side, and the third with it
on the right side. Figs. 8 and 9 show-the effects of
the vertical and recumbent postures of the body. They
are, of course, lateral views, Fig. 8 being the body
recumbent and Fig. 9 with it vertical. These last views
are, in Dr. Cummings's opinion, unique, and certainly we
have not come across any like them in literature.
They were taken with every precaution to avoid technical
errors. In the one taken in the supine position it will be
seen that a line of light exists between tie sternum and'
the heart, which is absent in the other two. On the other
hand, the space between the heart and the spine is much
wider in the vertical and prone examples than in the
recumbent.
The views were all taken from the same individual,

a healthy, rather thin young man.

E;

~~~~~Vg. _9 _e_ _ _ l_

The points brought out in this communication may be.
summarized as follows:

1. The normal heart tends to change i positio-nin t.he
chest under the influence of gravity, being nearer to the,
sternum in the vertical and prone postures than in the
recumbent one.

2. As a result of this, the cardiac dullness is altered in
the different postures, being lower and wider in the
upright than in the recumbent positions.Also the sounds,
of the heart tend to become louder in the vertical than in~
the recumbent position.

3. The degree of mobility of the heart is very. different
in different individuals, in some being scarcely apparent
while in others it is 'marked. 'Adults show it more than
children, and it is especially evident in certain diseases
for example, chlorosis, neurasthenia, and hypochondriasis.

4. In all cases where accuracy is necessary the heart~
should be examined both in the vertical and the recumbent
postures.
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GASTRIC NEURASTHENIA..
By HUGH A. MACCALLUM, M.D., M.R.C.P.Lond.,

Associate-Professor of Clinical Medicine, Western University,'
London, Canada.

AN American physician whom I met in London some six
years ago, in spe'aking of the English nation, said:
"They have a'better nervous system, better teeth, and
better stomachs than our people. Some way or other
these three things are decaying among us." The obser-
vation was of interest, inasmuch as Beard described
early decay of teeth as a symptom of neurasthenia, also
pointing out that their irregularity is a stigma of the
d sease.
What impressed me most on visiting British hospitals,

general and- special, was the- infrequency of patients
suffering from functional ailments when compared witlh
those seen in Canadian hospitals. The comparative
rarity of functional stomach cases is a striking feature.
Where neurosis is rare, functional stomach diseases are

uncommon. The influence of the brain on digestion has
not escaped the observation of physicians in any age.
The effects of the emotions-such as love, anger, worry,
and anxiety-on the appetite are found described in the
literature of the ancients. The first work on domestic
medicine written in the English tongue, which work is
doubtless over 150 years old, has the following pertinent.
observation on flatulencies:
All nervous patients without exception are afflicted with

wind in the stomach and bowells which ,arises chiefly- fromr
the want of tone or vigor in these organs.
Coming down to the modern authorities, Weir Mitchell,

over twenty-five years ago, pointed out the almost invari-
able disappearance of the dyspeptic symptoms following
upon the rest treatment given to the neurotic. Abrams,
in,his work on Xeurasthentia (p. 64, "The Blues "), says:
The more I observe dyspeptics .the more certain is my

conviction. that nervousness is responsible for the majority
of cases. :We are a nation of dyspeptics owing to our ceaseless
and intense living habits.
The physiological observations of Pawlow have esta-

blished the fact of the important influence of the brain
on digestive functions. Those who do hard physical
toil have both appetite and digestion-the arranged affair
of the central neryous system to repair the wear and tear
of the day. Examine the gastric nerve control from any
and every pathological and physiological and clinical
standpoint, and one is driven to the conviction that not
even the cardio-vascular system is more under control of
the central nervous system tban the stomach.
When Beard introduced the term. " neurasthenia," he

did so to cover a whole family of functional nervous
affections, because "they have a common pathology, a.
common prognosis, a common :history, and a common
treatment " (p. 3). He says in his preface that the nomen-
clature is the least important part of the subject, and the
one that is least insisted .upon. Nevertheless, nowadays,
there are some neurologists who strenuously insist upon.
an abridgement of the nmeaning of the term. Beard. him-
self recognized that every organ and every function in
the body might be the object of assault in this disease.
" It is not strange, therefore," he goes on to say, " that
there should be a neurasthenic voice just as there is, a,
neurasthenic eye and a neurasthenic stomach." One
authority on gastric disorders had laid down this law,
that " only those patients .complaining of dyspepsia,
whose motility and stomach contents are normal, should
be classed as gastric neurasthenies." In later editions
of. his work he gave the term very much wider
significance.
*I hold-that there is no kRown functional disease of: tlhe
;stomach that cannot have its cause and continuity in
* nsurasthenia. It may show 'itself as s food stagnation "-
hyperacidly, normal acidly, inasidlyr, deficient or voracione
appetite. tVhere is. 'not only a neiiasthe.nicastornach, but~
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a neurasthenic liver, neurasthenic kidneys, bowels, and
doubtless a neurasthenic pancreas. Beard gives four
indications for the recognition of the gastric form of this
disease. The first indication includes those who feel worse
when the stomach is empty and relieved by eating-
namely, hyperacidly. The second indication was a
capricious"form,"coming and going without traceable

cause." The third indication was when it was associated
with an otherwise neurasthenic subject. The fourth form,
those who were relieved by sedatives as bromides.
Neurasthenia may persist for years without any other

evidence of the disease than dyspepsia. Indeed, upon
the appearance of other symptoms the gastric ones may
disappear. The evidence of general debility may be, so
slight as to escape observation, for all dyspeptics who
tire easily should be suspected at once as neurasthenics.
Mental irritability or insomnia associated with stomach
trouble should excite suspicion. The whole body should
be examined for evidences of malnutrition.' Cutaneous
flushing- upon slight pressure is a fairly reliable stigma of
the disease. Of the local signs of gastric neurasthenia, one
cannot help think that visceroptosis is by far the most
important. I look upon ptosis of any of the abdominal
viscera as a stigma of neurasthenia, and quite as
pathognomonic of it as a sharp haemoptysis is of
pulmonary tuberculosis. The size and position is there-
fore of more importance in arriving at the diagnosis of
this disease than a chemical examination of the stomach
contents. Gastric neurasthenia is frequently associated
with intestinal disturbance in the way of pain, constipa-
tion, diarrhoea, or flatulency. Gastric neurasthenia is
mistaken for chronic gastric catarrh, ulcer, Bright's
disease, cancer, and tuberculosis. There are cases that
confound the keenest clinician. Here it has been my
habit to rely on the results of treatment to clear up the
diagnosis.

I shall not burden you with the details of the treat-
ment, but I trust to be pardoned for emphasizing a few
points. The first, that patients are managed with diffi-
culty by their regular medical attendant. This is more
particularly the case if there has been considerable time
wasted before arriving at a diagnosis. Secondly, these
patients should be told at the outset that eighteen months
to two years are recognized 'for recovery from the
neurasthenic state, and the dyspeptic symptoms may
persist for part or all of that time. Thirdly, while rest,
feeding, open air, massage, cold bathing, and exercise are
required, the most essential element in the neurasthenic
treatment is the training of the body and mind. The
latter may be helped by the reading of certain books. It
has become my practice to reach certain patients by way
of the printed page after failing with oral instruction.
Often a passage from the Bible is more impressive than
volumes of secular literature. Lastly,'in bodily training
one should insist upon holding the thorax well up and
out, and that the abdominal and spinal muscles should
be invigorated. Doubtless the abdominal cavity and its
contents are like a joint-namely, so long as the joint is
healthy the muscles are normal in size and function
which pass over it, and vice versa. When one sees the
vast proportion of the human body made up of muscles, he
can be excused for believing that muscles serve other
important functions than motion and generation of heat.
Lymph from muscular exercise is in some very important
way used by the nervous system, and without this exercise
there is no true nervous vigour.

Dr. J. J. PuTNAM expressed his general agreement with
the reader's views, especially as to the importance of
mental and bodily training, and spoke of his observations
on the frequency of the cardio-respiratory murmur,
particularly in men, as one of the marks of neurasthenia.

Professor MCPHEDRAN thought the author of the paper
magnified the importance of visceroptosis. If the organ
discharged its functions it did not matter much what
position it occupied. The most important function of the
stomach was that its motive power was sufficient to
discharge the contents into the bowel within due time.

Dr. WALSH (New York City) suggested that the dyspeptic
symptoms mentioned were not limited to the stomach,
hence the word "gastric " should be enlarged. "Neuras-
thenia " was only a Greek translation of "nervous ise ik-
ness." The long name gave patients the chance to hug
the delusion that they had some special disease, while

what they had was a general condition needing less strenu-
ousness of life, more sleep, and less thought about
symptoms, with outdoor life to ameliorate it.

Dr. WILLIAM CALWELL (Physician, Royal Victoria
Hospital, Belfast) said he did not think visceroptosis
could be so lightly dismissed; some years ago an ex-
amination was made of some females from, he thought,
the Pacific South Sea Islands, with the result that, of those
with the characteristic long, rather slight figure, many
were found to have palpable right kidney; they were
neither neurasthenic nor had they worn corsets. The
factor of figure in visceroptosis was not to be neglected.
As regards an etiological factor of neurasthenia, especially
of gastric neurasthenia, the affection might be primary,
or might be secondary to chronic or recurrent ulcer,
adhesion, and recurrent catarrh. A young woman
with chronic ulcer and adhesions was frequently
troubled with recurrent catarrhal gastritis, and from
the constant interference with the gratification of
the natural appetite for food, from the dread of a *return
of pain, and from the inevitable consequent general
asthenia, it was a matter of time till a large
majority of these became neurasthenics, mostly of a
gastric type. This, one might name, the" gastric triad,"
analogous to the" pulmonary triad "of bronchitis; asthma,
and emphysema. In the chronic condition, pure ex-
amples of any one were rare; mixed forms were common.
It was important to recognize this secondary gastric
neurasthenia, as it raised the question of operation. If
a case was of the primary type, such as described by
Dr. MacCallum, with no lesion in the stomach, or but some
slight gastroptosis and, perhaps, myasthenic dilatation,
operation was probably worse than useless. He had had
three cases in which a favourable result did not follow a
gastro-jejunostomy. On the other hand, the neurasthenic
condition was decidedly improved by operation, where it
was due to organic. gastric trouble. The solution of the
problems presented by individual cases was at times
exceedingly difficult.

REPLY.
Dr. MACCALLUM said he did not use the term " viscero-

ptosis" in 'his paper except as a stigma or sign of the
disease. He did not look upon ptosis as a cause, but
result, of the disease. It was easy enough to protest
against the Hellenized term, but as it covered a family
of functional nervous diseases of unknown pathology,
common prognosis and treatment, there was nothing
gained by a cbange. But what had the critics to offer in
its place? Nothing. With reference to operation oIn
prolapsed organs, he did not think any good came
of anatomical replacement. Indeed, he feared the
operating table, like a railway accident or other trauma
which could cause neurasthenia; he had seen several
very clearly due to operation.

THE PRE-INSANE STAGE OF ACUTE MENTAL
DISEASE.

By CAMPBELL MEYERS, M.D., M.R.C.S.Eng., L.R.C.P.Lond.,
Neurologist to the Toronto General Hospital.

THE stu1dy of organic nervous diseases in the past twenty-
five years has been attended by such gratifying results
tbhat to-day these diseases can be 'diagnosed with perhaps
greater exactitude than those of any other branch of
internal medicine. Strangely enough, when compared
with these, the study of functional nervous diseases has
been attended with comparatively little progress, a fact
which is the more remarkable when we consider the
relative curability of these two forms of disease. To
CharcOt and his school is probably due the greatest credit
for the advances which have been made in this depart-
ment. The whole of this master's latter years was devoted
largely to the study of hysteria, and his teaching has
gradually permeated and changed for the better the view
of the entire profession, in regard not only to this disease
but to all functional disorders of 'the nervous system.

It is to one of these latter that I would like to direct
your attention to-day-namely, the pre-insane stage of
acute mental disease.

Before proceeding further I would like to define clearly
to what I refer, -and I may first say that by the term
" mental disease" I refer to such as a whole, not from the
period at which insanity has developed, but from the

TEN
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earliest manifestations of mental change to the termina-
tion of the disease either in recovery or death, an entirety
of which insanity forms only the advanced stages. The
study of the entire disease in this way (which, moreover,
is the basis on which we study all other diseases) is, I am
convinced, the only means of arriving at a proper compre-
hension of mental disorders. I have added the prefix
" acute" in order to exclude those degenerative processes
of the nervous system of which insanity might be
described as the last stage.
The study of acute insanity clearly shows that it

practically never develops in a day, but that, on the
contrary, often weeks and months elapse between the
time when any competent observer can notice the devia-
tion from normal mental health and the time when the
boundary line of insanity is reached in the onward
progress of the disease. This is the stage of the disease
to which I wish to refer. Why this usually long period
should have been overloolked in the study of mental
disease seems difficult to comprehend. It has, however,
been due to the widechasm which has developed between
alienation and general medicine. The alienist, on whom
our knowledge of mental diseaseshas rested, sees nothing
of these cases, since they have not passed the boundary
line and been placed under his care as insane. The general
practitioner, on the other hand, from his lack of instruc-
tion in functional nervous diseases,has not recognized
their serious nature, and has simply classifiedthese cases
as" nervous," and while deeply regretting the time when
they had to be certified to as insane,has been obliged to
content himself as best he might. The study of these
cases in the past would be analogous to the study of
pulmonary tuberculosis only after the stage of cavity
formation was reached. Yet the study of the pre-insane
stage of mental disease is of greater importance and of
more far-reaching good to mankind even than that of
tuberculosis, in that it leads to the prevention of a disease
which robs man of all his highest and proudest attain-
ments, and at the same time often leaves him to continue
his existence for an indefinite number of years as a pure

automaton. The development of a means for the pre-

vention of insanity must therefore commend itself as an

even greater boon to mankind than the prevention of
tuberculosis.
The impoitance of this branch of me-dicinehas been

forced upon me by a practical experience during the past
fifteen years. With a private hospital for the greater
portion of this time, which was devoted exclusively to
nervousdiseases, I had every opportunity to study them.
I was thus enabled to observe these cases carefully and to
watch the progress of the disease from day to day, either
to see in a certain proportion anl intensification ofsym-
ptoms develop, so that the patient became insane and was

transferred to an asylum, or in a much larger proportion,
I am pleased to say, to see an abatement of the symptoms
and a return to health. Hence I was enabled to advocate
the prevention of insanity in a paper read before the
Canadian Medical Association in 1898, and the conviction
that there was a practical means of attaining this end has
been steadily strengthened by further experience.

- Let us now turn for a moment to consider some of the
symptoms of this stage of the disease. Chief among these
we find a diminished power for sustairied intellectual
effort, and the difficulty of concentrating the atten-
tion may be so great as.. to lead to an habitual
state of distraction. The patient's ideas do not present
themselves as readily or in as rapid succession as in
health. His will power and energyare markedly lessened,
and he has lost-confidence in himself. He is morbidly
sensitive, and often feels intensely hurt by fancied neglect
of friends. His emotional equilibrium is easily disturbed.
The patient becomes introspective, and is constantly on

the alert for suspicious symptoms, suffering from noso-

phobia. Mental depression is another marked symptom
in most of these cases, the patient becoming gradually,,
depressed from his inability either to continue his work
or to obtain relief from his distress. A. distinct loss of
the sense of proprieties is often present, and these
patients, from their introspection and morbid seDsitive-
ness, will discuss their intimate ailments with non-

medical persons in a manner that at times is distinctly
repulsive. There is at times,- also, a decided lessening of
the affection for near relatives, and a patient will say,"

I no longer care for my children as I should," etc. The

patient often experiences an apparently senseless fear,
which, however, combined as it is with weakness, is only
natural. These attacks of fear may arise from supposed
visceral disturbances, and the terror of approaching death
from heart failure, etc., may be overwhelming; or fears
may arise which are associated with certain definite ideas,such1 as the fear of open places, etc., due, probably, to the
fact that the faculties are so weakened that ordinary
surroundings give no sense of security. Another symptom
which is most important, and often one of the earliest, is
insomnia, which is frequently accompanied by the most
distressing dreams. We find now and then peculiarities
in the speech and the handwriting, both being slurred and
slovenly, especially in writing letters to friends, when
syllables or words maybe omitted.
With this short enumeration of a few of the symptoms

let us now suppose a gradual intensification of them, and
as a result we rapidly reach the boundary line, and the
diagnosis of insanity is made. In other words, the onward
progress of this same disease has brought us to that stage
of it which we term insanity. I well remember a consul-
tation with a prominent alienist in regard to a patient in
the pre-insane stage of mental trouble. After a careful
examination of the patient,he expressed his diagnosis by
saying she was not insane. I replied that I fully agreed
with him, but that I was anxious, from a clinical point of
view, to learn from wbat disease, if any, she was suffering.
He said she was doubtless suffering from disease, but that
she was not insane, andhere the diagnosis remained. I
mention this instance to show that welhave been, I think,
too satisfied to stop with the terms"sanity" or" insanity"
without going further and considering the clinical side of
the disease.
We have been too inclined in tlle past toconsider that,

having made such a diagnosis, we had done our duty, and
all that remained for us to do was to hand the case over to
an alienist for treatment in an asylum. We have been too
inclined to consider only the apparent condition of the
patient, without studying the features of the disease
which produced it. Our eiergieshave been largely devoted
to the discussion as to sanity and insanity, which from a
clinical point of view has submerged the actual disease
in the discussion of its stages. In this way the terms
"sanity" and" insanity"have led tomuch harm. I believe,
as Ihave advocated in a previous paper, that clinically we
should consider no boundary line, and that this term
should be reserved solely for its medico-legal usefulness.
We do Lot distinguish by a separate title, in the disease
of any other organ, a later from an earlier stage; then
why do so clinically in an affection of the brain? Had.
phthisis been studied only after the stage of cavity forma-
tion in the lungs, where would our knowledge of tuber-
culosishave been to-day? Why apply the term"'insanity "

to an advancedcondition of disease only, and leave the
earlier stages of this same disease without a name or with
some designation entirely different? Rather, let us study
the symptoms and treatment of acute mental disease from
its earliest symptoms to its final termination as a single
clinical entity, which has no dividing line. The disease
does not begin when we apply the term"insanity'" to it,
on the contrary, it is often far advanced, and yet this
advanced stage alone has been constantly studied as a
clinical entity. When the period arises that a patient is
described as insane, it simply means that his case has
progressed beyond a certain point, and that the original
disease has become intensified.
A proper designation for this clinical entity would be

most useful, although very difficult to discover. The
chaos which has reigned in the nosology of insanity is
only equalled by that in the so-called functional nervous
diseases. A term which has been proposed, and which
evidently aims at embracing the entire question, is
psycho-encephalon asthenia." Another designation is

"psychasthenia," but I am personally more inclinedto
favour a designation indicating at least the anatomical
basis of the disease, such as" cerebrasthenia."
Having as the result of practical experience become

convinced that insanity could be prevented in a large pro-
portion of cases, when treatment was commenced suffi-
ciently early, I laid this conclusion before the medical
societies of Toronto and of this province, urging that
wards for acute mental and nervous diseases be estab-
lished in all general hospitals, primarily for the preven-
tion of insanity among the poor. At the last meeting of
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the Ontario Medical Association a committee was formed
to lay the matter before the Government." This latter
received the deputation most kindly, and promised the
subject favourable consideration. I then approached
Mr. Flavelle, the Chairman of the Hospital Board of
Trustees, who was good enough to call at once a meeting
of the Board to consider the proposition of establishing in
the Toronto General Hospital some wards for this purpose.
After considering the question, the Board at once offered
the use -of a building which had been used as the residence
of the former Medical Superintendent, provided the
Government would grant sufficient money to make the
necessary alterations. To this the Hon. Mr. Hanna
readily assented, and as a result the wards, the first in
Canada, were formally opened on June 14th last, and
a modest beginning was made. Owing to the con-
struction of the building and the limited accommoda-
tion it was found impossible to treat insanity,
and hence the work was limited to the treat-
ment of acute functional nervous diseases and
especially the pre-insane stage of acute mental disease,
since it was to demonstrate the feasibility of the preven-
tion of insanity in the poor that Government aid was
granted. These wards contain twelve beds, six for male
and six for female patients. These are so divided that
there are two separate rooms for isolation, and one larger
room containing four beds for each sex. While these
wards have been in operation too short a time to offer a
positive demonstration of their value from a clinical
standpoint, the result so far obtained has, in view of the
new nature of the work and the class of cases recom-
mended for admission, been entirely satisfactory. Apart,
however, altogether from the percentage of patients who
may be cured in such wards, I am convinced that their
formation is urgently demanded in every general hospital
Where teaching is done, in order to instruct the medical
stident, the future general practitioner, under whose care
these cases must inevitably first come. I believe that
clinical instruction is the crux of the whole question, and
also that the prevention of insanity will proceed pari passu
with the inistruction in these diseases given to the medical
student. Hence I have advocated the treatment of acute
mental and nervous diseases through their entire course
in general hospitals, where the student could see in the
daily round of his work the various stages of the
disease, and where he would learn to regard these
diseases of the brain with the same, if not with
greater interest than he now regards diseases of the
lungs. That the treatment of the acute insanities
in 'general hospitals is feasible is being daily
demonstrated, hence any doubts on this score are rapidly
lVeing removed. Moreover, its treatment in general
hospitals would'gradually bridge the chasm which has
unfortunately developed between alienation and general
medicine. To -the nursing staff such an addition would
be most valuable, since' at present no amount of training
in a general hospital fits a nurse to take charge of these
cases which are so frequent in private pra-ctice.
'Finally I may add that, in assisting the prevention of
insanity in the poor, neurology will, contribute its quota
towvards the discharge of its duty tb 'the State-a quota
which,when fullydeveloped, will be equalled bynone among
the many benefits mankind has received from medicine.

Dr. J. J. PUTNAM expressed hearty sympathy with the
re4cder's view, especially as to the treatment of such
patients in gexieral hospitals and the need of more
hQspital' facilities. He thought the most general and
least compromising name the best.

(To be continued.)

LYING-IN HOSPITALS IN TURKEY.-The Ottoman Govern-
ment has decided to establish lying-in hospitals in all the
mbst important provincial towns of the empire. Probably
sone of them will form special departments of existing
general hospitals. The need for such institutions is very
urgent, as at present the bulk of the female population of
Turkey, especially those of the poorer classes, can look for
help in their hour of travail for no more skilful ministra-
tions than those of ignorant midwives. A previous edict
of the Government forbidding the practice of midwiferyv by
unqualified persons has proved a dead-letter, as Turkish
women prefer to seek counsel and aid frompersons of their
own sex rather than from medical men. There would seem
to be an opening for fem;ale doctors in Turkey.

M EM ORAND A
MEDICAL, SURGICAL, OBSTETRICAL.

A CASE OF DERMATITIS DUE TO PRIMULA
OBCONICA.

A LADY of 64 came under my care on June 13th com-
plaining of a rash and severe itching on the. dorsum of the
left hand and of the fingers of. both hands, and on the
left side of the face. On June 10th she first noticed
a little itching on the dorsum of the distal ends of the
fingers of the left hand. Little notice was taken of it for
a day or two, although the condition was spreading. Three
days later, June 13th, a few spots appeared on the back of'
the left hand, and there was some redness and irritation
on --the ichin and left side of the nose. A few spots
appeared also on the dorsum of the fingers of the right
hand. The rash was accompanied, by severe itching,-
burning, and smarting.
The patient had been a subject of chronic articular

rheumatism for years, but, apart from this, her general
health was good, and during the present attack she had felt
no constitutional disturbance.
On examination, the skin of the face presented a swollen

and acutely-congested appearance; that of the skin was
thickened, red, rough, and tender, giving the appearance
of a diffuse erythematous blush. The side of the nose
presented a raw surface, which discharged profusely
a purulent exudate. The left cheek was congested,
swollen, hard, and tender like the chin. The left ear was
acutely inflamed, and on the dorsum of the pinna there,
was the same purulent exudate. The dorsum of the
fingers of both hands presented a dry papular rash. The
dorsum of the left hand showed a number of very tender,
red, papular elevations. There was constipation; the
tongue was slightly coated; there was no fever, and the
pulse was not accelerated.
A diagnosis of acute eczema was made, though not

without some doubt. The combined lesions of hands and
face presented characters of acute dermatitis, acute
eezema of three or four varieties, and of erythema multi-
forme. One could get no history of anyprobably direct
cause of dermatitis.
A mask was ordered for the face, and zinc and boracic

ointment applied. Strips of lint, smeared with the oint-
ment, were wrapped around each of the fingers and over
the dorsum of the hand. An alkaline mixture was
prescribed, and daily morning doses of mist. alb. were
ordered.
On the following day, June 14th, the whole condition

was worse. The lesions had spread to the whole face, the
eyelids being oedematous, and the subjective symptoms
very distressing. The fingers now presented at their
distal ends a number of extremely tender bullae contain-
ing a thin brownish exudate. The patient was extremely
uncomfortable, complaining of burning and smarting in
all the affected parts. The mask and ointment were dis-
continued immediately and lead lotion applied, which, in
a few hours, led to a striking amelioration in all the
symptoms excepting the papular condition of the fingers.
The ointment was again applied to the latter, and in ten
minutes there was a marked exacerbation. The lotion
was again used continuously, and improvement followed
rapidly up to a certain stage. The papules of the fingers
were very resistant.
The patient was kept in bed on milk diet for five days,

the lead lotion being continued, an alkaline mixture taken
internally three times daily, together with morning doses
of mist. alb.
By June 22nd-twelve days from the onset-the

patient's face was practically well, and the fingers of the
left hand only showed a few traces of the bullae that had
existed at the tips. It seemed now that the condition
would clear up perfectly.
Late in the afternoon of June 22nd she again began to

complain of irritation of the left ear and dorsum of the
left hand and fingers. She applied some cold crenrm to
the parts that night. When seen the following morning
she was found to be suffering from all the original
symptoms at their worst. Again lead; lotion wvas ordered,
which now seemed to exaggerate the symptoms. She had
eaten a fairly hearty dinner on the previous eVening, and
Lhid4 indulged in some raw onious. The bowels hAd been
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