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Aclion of Nifrous Owxide. 49

1.—Taken before commencement of inhalation.

2. —Taken when the diloted gas had been inhaled one minnte.

3.—Taken before inhalation.

4, —Taken during anmsthesia.

a considerable augmentation of it took place as long as the con-
tractions of the heart continued to be moderately strong, t. e.,
until profound anwesthesia set in. The sphymographic tracings
seem to confirm this observation.

In commenting on the physiological action of nitrous oxide,
are we warranted in attributing to it any of the stimulating pro-
: o
perties possessed by the more commonly recognised stimulants ?

L] i 1 ' . ¢ L v s .
L'o what 1s all this seeming exuberance of vitality due? [t
k






























The Sphygmograph in Lunatic Asylum Practice. 59

tence than is indicated by any other method. I believe that
the sphygmograph will be proved ere long to be as necessary
to the detection of some forms of so-called nerve-degeneration
as the stethoscope and ophthalmoscope are to that of disease
in the thorax and optical apparatus.

Dr. Burdon-Sanderson has pointedly remarked that, what-
ever else may be questioned, it cannot be denied that the
sphygmograph is an impartial and consistent witness,

The method of using the sphygmograph is now so well known
and the tracings obtained by its use are so familiar by means of
the published observations of Drs. Anstie and Burdon-Sanderson,
that it is deemed hardly necessary to traverse again minutely
the ground so ably gone over by the observers above mentioned,
but as these °Reports’ may possibly fall into the hands of
some readers who, from various circumstances, have not been
able to familiarise themselves with the instrument, the method
of its application, and the results obtained therefrom, I think it
advisable to recapitulate, in a cursory manner, the indications
obtained by the application of the sphygmograph to the normal
radial pulse.

[ should first mention that, after many comparative failures
and disappointments, resulting from the use of Marey’s instru-
ment, as it 1s issued from the makers in Paris, I adopted the
modifications and means of more effectual adjustment suggested
by Dr. Anstie, and figured and explained at page 783 of vol. i
of the ¢ Lancet’ for 1868. 1 find that by making use of the
modifications referred to I can reckon upon having a definite
and constant amount of pressure, and am thus relieved of one
well-recognised source of fallacy.

Characteristics of the healthy pulse—The tracing No. 1 is

No. 1.

one which I have selected as representing pretty fairly what
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and which, when seen in a tracing, is called dierotism. An
illustration of this phenomenon is displayed in tracing No. 2,

which is taken from a person suffering from pyrexia,

:";l". o

Now, it will be seen that in order to get a perfectly healthy
succession of events such as is mentioned under the previous
headings, there must be (1) a healthy heart, which shall be so
sensitive that at the moment of filling it shall send its contents
into the arteries; (2) a system of valves so perfect that they
shall be able to prevent back flow ; and (3) arteries and capil-
laries with walls of such resiliency and consistence that they
shall readily receive and transmit the fluid which is intended to
nourish them and the parts beyond and around them. But
if by any chance any one of the conditions is wanting ; if the
heart, from sheer want of power, or of adaptive perception, does
not contract when contraction should oceur ; if there 1s incom-
petence or partial closure of the valves; or if from some decay
or change in the vascular walls the vessels are incapable of re-
ceiving the blood, or having received it lack the power to assist
it in its progress, then we find in the sphygmographic tracing
an indication of the failure in a link in this very important
chain of events.

We have now reached that stage of knowledge of sphygmo-
graphy that we are able to arrange roughly the morbid condi-
tions of the circulatory apparatus into two divisions, viz., those
which are referable to the heart itself, and those which are
referable to the capillaries and arteries. We may go even
further than this by again subdividing each division into causes
purely mechanical, as incompetence of valves and decay of the
component parts of the heart and arteries, and causes which
may be traced to a vital origin. The following formula is pre-
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associated with, if not, in fact, due to, changes in the capillaries
and minute arteries. In the case of the former structures it
has been noticed by Wedl and other observers that nucleated
granular cells are formed in the walls, and that these cells
E"Ti."HT:]IL]]:{ caleity, and cause lessening of the calibre of the
vessels. In the latter structures the changes are said to consist
in caleification of the purely fibrous structures, and in fatty
degeneration of the muscular substance. Van der Kolk and
Ekker have noticed anomalies of the calibre of the vessels of the
brain, and it may be inferred that these anomalies of calibre,
as well as change of consistence, of the cerebral vessels, merely
indicate a similar condition of the vessels spread throughout the
entire body.

Let us then notice briefly the pulse-tracing which is obtained
from general paralytics. By reference to No. 3, taken as a

No. 3.

typical example out of a large number of similar tracings, it will
be seen that the line of ascent is slanting and short, while that
of descent is gradual and prolonged, and does not display the
usual aortic notch, but, instead, presents a number of wavelets
which, if counted carefully, will be found to have eight distinct
rises and ;_]vaf;::sirJ:]:‘c_’ The tracing No. 4 i3 copied from Dr,

?\Cu. 4.

I Tt should be « xplained that 8 18 r-|1|_'.' mentioned ng the nuomber of wavelets in

the ease referred to. I find that the number varies from 6 to 10,






The Sphygmograph in Lunatic Asylum Practice. 65

sion of wealth and high social status. For two months after
his admission he continued excited, with persistent delusions ;
and in the meantime slight h®matoma auris was developed.
He then settled down and became useful as a store-room
assistant, and it was thought not improbable he might recover.
The sphygmographic tracing was taken on the 5th April, 1871,
and confirmed the diagnosis which had been arrived at, that he
was suffering from general paralysis, which was but too truly
decided by the occurrence of a distinet epileptiform seizure on
the 1st of May.

The accompanying woodeut, No. 3, represents a marking ob-

tained from J. W. S—, ®t. 24, a cabdriver, who was admitted to
the West Riding Asylum on the 11th of March, 1871, at which
time he was suffering from mamacal excifement. He had been
of temperate habits, and the first symptoms of insanity consisted
in his having undertaken to start an extensive hotel business,
though at that time he had no reasonable amount of capital to
carry out the undertaking, and no prospect of being able to
borrow. He succeeded, however, in procuring a lease of the
premises, and employed carpenters, bricklayers, and other arti-
zans, and “ treated” them liberally, After about a fortnight
he broke down, became excited and destructive, and was
brought to this asylum. At first he was treated as labour-
ing under mania, had digitalis and bromide of potassium, but
the delusions of grandeur such as his being King of England,
Earl of Pomfret, &c., which he had when admitted, remain to
this day though all indications of ““ mania™ have disappeared,
The marking is decidedly characteristic of general paralysis,
and there are corroborative symptoms which have recently
become developed, viz. inequality of the pupils, tremulousness
of the tongue, and alteration of gait.

]
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The next two cases present similar tracings, and from the
1{_-|:1gl'|| of time which has l‘lEllHL:ll since these markings were
obtained their signmficance as a means of diagnosis has now
been ﬁliri}' tested.

Na. G,

Case 1.—R. F—, whose tracing is shown in fig. 6, was admitted to the West
Riding Asylum early in 1868, labouring under great excitement. After a short
residence he was discharged recovered, but at the end of two months was brought
back again excited. It was still, however, donbtful if he was suffering from more
than a recurrence of simple mania. The excitement continued for about four
months, when he became perfectly quiet, and was able to manage a sewing machine.
In the meantime, however, one month from his readmission, the sphygmographie
tracing No. 6 was taken, but at that ecarly stage of my investigations T did not
recognise 1té important bearings.  Six months after lns readmission he had passed
into a state of dementia, with the usual museular and other symptoms of general
paralysis. He continued to get worse, but lingered on until November 25th, 1870,

when he died of general paralysis,

The other case is that of—

No. 7.

CASE 2.—(G. F—, mt. 47, who was first admitted on the 23rd of November,
1868. The tracing No. 7 was taken three |]:I_‘1.':~i after admission. He was admitted
in a state of wild excitement with exalted ideas, which was followed by a period of
depression, in which he refused to take food, and he even went to the extent of
trying to hang himself on one occasion, about four months after his admission.
He, like B. F—, seemed to recover eventually, and in December of the following
yvear he was, after a month’s trial, discharged, appavently recovered.  Four months
later he was readmitted with marked symptoms of what had only been suspected

before, general paralysis. (. F— 18 now in an advanesd stage of the disease,
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suffers from frequent attacks of an epleptiform character, amd 18 almost utterly

demented.  His death is daoily CXH cted.

No. B.

The foregoing cases are inserted for the sake of showing the
pulse-form as seen in general paralysis, when not expased to any
circumstance which might tend to modification of its character.
But it has been ascertained that even in general paralysis the
vessels are capable of being acted upon by certam drugs, and
that T,IH‘!}' are IE;II'LE{:III:LI'W 5[IHE'L"‘I]'[“F1E} to the influence of the
physostigma venenosum (Calabar bean), to which so much
attention has been drawn by the experiments and observations
made by Dr. T. R. Fraser, and published in the ¢ Transactions
of the Royal Society of Edinburgh.” This drug has been used
extensively by Dr, Crichton Browne, in the treatment of general
paralysis in this asylum, and has been recommended by him as
a valuable means of exercising a favorable influence on the
course of the disease. In every case its employment has been
attended with marked benefit, The next case illustrates its
effects.

Case 3.—A, D—, a married woman, st. 33, who was admitted on the 16th of
January in the present year, and from whose radial pulse the tracing shown in
fig. 8 was taken. At the time of her admission she had well-marked symptoms of
general paralysis. On the following day she was put on one eighth of a grain of
the extract of Calabar bean, which was followed by very marked i1|:||:'|'|'||'.'1_"|r;|-,-;||'||
which has continned to the present time. The sphygmographie tracing was taken
on the Hth of May, and will be seen to mark a condition of vessels very differemt

from the preceding ones.

No. 9.
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CasE 4. —W. V—, mt. 35, male, who had been in another agylom, was received
into the West Riding Asylum on the 24th of January, 1871, with undoubted symp-
toms of meneral '|1:'|I‘:|5"|.'.-i.-. OUne gixth of a grain of the Ex. i|'||_1.'-:nh'{i5_-', was ordered,
and has been continued up to the present time with marked improvement, The

marking No. 9 was taken from his pulse on the 1st of May.

The last case to which I shall draw attention, as bearing
upon treatment, 1s that of—

CAsEb.—8. M—, wt. 839, Tt is reported of him that he has been of an ambitious
temperament ginee he came to manhood, and that ]thii:]']_\' he had = gone in™ far
improving himself, and had “studied " much. A fortnight before his admission he
became excited and unmanageable, and was therefore removed to the workhounse,
When admitted to the West Riding Asylum he had exalted ideas ; there were ine-
l!ll:Lli:_‘l.' of the pupils, tremor of the lips, and awkwardness of gait. On the 9th of
Jmm:w:.‘, fourteen days after admission, he was ordered the Ex. of Calabar bean in
doses of one sixth of a grain three times a day. The quantity was raised on the
19th to one fourth of a grain. On the 2831l of March there was such marked
improvement in his condition that the use of the extract was discontinued. The
tracing fig. 10 was taken on the 10th of April. At the present time (May 11th)

No. 10,

there is a slight tendency to relapse, but the improvement which seemed to have
had origin in the use of the Calabar bean continued for some time after the use of
the drog was stopped.

We will now consider the bearings which the conditions that
give rise to tracings Nos. 8 to 7 have on the study of the path-
ology of general paralysis of the insane.

It is quite clear that from the earliest period of the existence
of the disease now under consideration there is a persistent con-
traction of the minute arteries. It is a well-recognised fact that
the smaller the calibre of the vessel the greater is the proportion
of musecular substance ; and it is also well known that by virtue
of this great preponderance of muscular substance the minute
arteries possess the power of contraction to a great degree.

The condition of spasm, to which reference has been made.





















































































































































































































General Paralysis; with Remarks. 139

resided in the asylum during that period of time. There were just
about twice as many between one and two years as in the period
next in frequency, viz. six to nine months. One tenth of the cases
died within a month after admission, and only 7 out of the 271
cases survived admission for periods exceeding four years. Con-
siderably more than half the whole number of cases died within
twelve months after admission. The average total duration was
one year and nine months in both sexes, but was a year longer
in the female than the male sex, being, in the former, two years
and three months, and, in the latter, one year and three months ;
and whilst 3 out of every 5 females who died lived for more than
twelve months after admission, only 2 out of every 5 males did
so. This longer duration of the disease amongst the females 1s
remarkable, and I am inclined to attribute it, more particularly,
to the less frequent occurrence of the * paralytic furor’” amongst
them, in the experience of this asylum (which also supports
the statement of Salomon,' that the depressed form of general
paralysis is more frequent amongst the women than the men),
and the greater tendency amongst them, as compared with the
males, to lapse into a listless demented condition and accumu-
late adipose tissue, and, generally, to the fact that, as a rule,
the female patients are better nursed and attended to than the
male. These are favorable and refreshing facts for those who
advocate female nursing amongst the males in the sick and in-
firm wards of our asylums. Dr. Crichton Browne has already
testified® to the advantages which have accrued from the adop-
tion of this system at the West Riding Asylum, Wakefield
(where, during my residence as clinical clerk, I was enabled to
appreciate its benefits), and it has since, I hear, been extended
in that asylum with good results. It is wonderful how long
some of the poor female paralytics will eke out a miserable ex-
istence. I can very well recollect the case of one female, oceur-
ring within my own experience at this asylum, who, emaciated,
bed-sore, wet, and dirty, and requiring to be fed and attended to
like a child, lingered bed-ridden, in this condition, for about
twelve months.

Many cases of prolonged duration of the disease are men-

I #Jn the Pathological Elements of General Paresis, or Paresifying Mental
Disease,” “ Journal of Mental Science,” 43, p. 869.
# ¢ Annual Report of the West Riding Pauper Lunatic Asylum,’ 1867, p. 26.












































































































































































































as found in the Insane. 207

power, and probably from degeneration of the cells to produce it;
the third partly from debility, partly from a disorder of sensation
acting on a weak intellect. In the first there is ataxia, in the
last two there is none ; but the first has an ataxia of a different
intimate nature, probably, from that producing the locomotor
disease. This last disease, to recapitulate, has for a prominent
feature in its course a running away of the nervous force which
ought to be stored up till the will should require it; and pro-
bably as a causally connected phenomenon, a development,
when there is a tendency to insanity, of extravagant ideas of
power or of buoyancy consistent with the expenditure of the
bodily energy, and with nothing else, so far as can be seen.

Note.—I1 have taken little account in this paper of Dr. Radeliffe’s theory
of nervous and muscular action.  This theory still remains in the region of hypo-
thesis, and, enticing as it certainly i3, the conclusions scarcely seem so much
justified by the facts brought forward that there has arisen yet any need to
translate fresh reasoning on connate subjects into language adapted to Dr. Rad-
cliffe’s views., I think, however, that the above arguments are capable of such a
translation, and that only the way in which I have represented power as proceeding
from the nervous centres and stimulating a muscle would fall into eollision with
the views of that eminent physiologist. After all, it is buf the expression, © stimu-
lation ”* of the muscle, that is objectionable; for power, foree in some form, must
proceed from the nerves to neutralize the electricity of the muscles; and if that
force is in the form of an inversion of electrical conditions, such inversion must
also have its competent antecedent, The *commutator” does not turn without
the electrician’s finger; so that all one would have to do to reconcile the above
arguments with Dr. Radeliffe’s views would be to transfer in imagination a con-
siderable amount of the whole energy required for a completed volition to the
muscle, leaving, however, enongh to the nervous apparatus to give it the capability
of counteracting the electrical tension between the molecules of the muscular
elements.

The allegation of congestion as an efficicnt eaunse of chorea is also apparently
ohjectionable, according to Dr. Radeliffe. But I should certainly hesitate to accept
in an unqualified manner the foundation on which he builds this and similar
opinions, that * the functional activity of an organ is directly proportionate to the
activity of the circulation of arterial blood in that organ ;™! for it must be taken
into account that force may be stored at one time, and may be displayed afterwards
when nof being stored,? that is, that the above proposition must have the element
of time taken into consideration in order to approach truth, and that experiments
which must interfere with the nerve fibres in that respect, viz, pressure in which

1 ¢ Lectures on Epilepsy, Pain, and Paralysis,’ 1864, p. 93.
¥ The charging of a Leyden jar may be quite “separate” in time from the
discharging.
































































































































































































