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INTRODUCTION. 11

qu’il importe surtout d’éviter. Nous ne saurions trop re-
commander de procéder aux inhalations par gradations
insensibles, en commencant de telle sorte que I'impression
locale des vapeurs soit a4 peine ressentie.”
This latter method of administration has been approved
of, in general terms, by Claude Bernard, the London Chlo-
roform Committee of 1864, by Dr. Snow, and numerous
others. It has not only the advantage over the other of
being apparently more reasonable, but has also been sup-
ported by the evidence derived from numerous careful
and laborious experiments on animals. To the present
day, however, the controversy remains in the same posi-
tion as when it was first started. @When Sir George
Macleod, in a clinical lecture,” expressed the opinion that
he feared more deaths were due to too little than to too
much chloroform being given, and that drops might kill
when drachms would save; and when this was im-
mediately condemned by the late Mr. Clover as an
erroneous and dangerous doctrine, we had a com-
paratively recent illustration of the same irreconcilable
difference of opinion amongst authorities on this subject.
These contradictions appear extraordinary, but I think
it may be satisfactorily shown that Simpson and Syme did
not employ an atmosphere of a too concentrated kind,
one which could be proved by experiments on animals to

* Brit. Med. Journ., Jany. 1st, 1876, p. 7.






THE NEW THEORY, 13

e

The New Theory.—The theory of chloroform syn-
cope here advanced is one which I have long enter-
tained, and of the truth of which I have become more
strongly convinced as time has passed, and further facts
have accumulated, but it differs so radically from current
views that I might still hesitate to publish it, for no
doubt it will be received with incredulity. In my view
of it, the solution of the problem has proved impossible
because it has been sought for where it was not to be
found, namely, in the sole action of the chloroform in
the blood. Were this the only effect, the agent might be
regarded as a single force acting in one direction, and the
effects should have been uniform and easily understood.
Experience has proved, however, that the phenomena are
too complicated to be explained in this way, and that
there is still something awanting. The new theory takes
its starting-point from the hypothesis that there must be
an effect produced by the vapour on the pulmonary
mucous membrane, and that we have this also to reckon
with. The idea of such an action of an anzsthetic
vapour 1is not novel. Lallemand, Perrin, et Duroi, in
their work Du Rile de I’ Alcool et des Anesthésiques dans
I’ Organisme, p. 253, expressly assume that such vapours
have a direct paralysing influence on the extremities of
the vagi, that they diminish the oxygenation of the blood,
and suspend the bdesoin de respirer,—a true observation,
as 1t appears to me, but one of which they did not see
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DEDUCTIONS., 23

required to induce deep anzsthesia is five minutes (300
seconds), and let us imagine this to be represented by a
-line divisible into 300 parts or segments, one of which,
near the beginning, represents the point of maximum
danger. It is clear that the ignorant administrator would
only incur the risk of striking the fatal point once in 300
times. Again, his chance of escape would be further
increased by the consideration that although he stopped
short at the fatal point, he might not withdraw the vapour
at once and completely, but gradually allow the strength
of it to diminish, thus breaking the force of the reaction.
Finally, observation in the cat shows that the reaction
ensuing on withdrawing the external force lasts a minute,
(in its worst form) before terminating in syncope, and
during this minute the administrator has a chance of re-
applying the force, and again reversing the process
In this way, then, the chance of falling into the fatal
syncope might be reduced to 1 in 2000, or any given
number of times. Another important consideration
comes in here. While, by the hypothesis, the point of
maximum danger is but one of many, points of lesser
danger will be more numerous, and therefore more fre-
quently encountered by the administrator, supposed to be
ignorant of them. And hence, I believe, the reason why
we so often read of pallor of the countenance being ob-
served in the early stages of chloroform inhalation. This
is nothing more nor less than a certain degree of syncope,
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cope be correct, it follows that we could illustrate it at
will on almost every human being (except, perhaps, in
parturient females, and a few others), as we can do on a
cat. All that 1s necessary is to make any one breathe
24 per cent. of the vapour for a minute or so, and
suddenly stop short, when the syncope will be almost
certain to show itself at the end of the next minute.
This is exactly what happened in the first fatal case
of chloroform syncope, in the girl at Winlaton, near
Newcastle, who breathed the vapour for about a minute,
and died at the end of the next minute. There can be
no doubt that precisely the same thing would occur again
in the same circumstances, as, indeed, has occurred in
many other fatal cases. According to the theory all such
cases would have been quite safe had the patients gone
straight on breathing the same per-centage of vapour for
five, ten, or even fifteen minutes, and this is the only
thing which could have saved them. It follows that
chloroform syncope can easily be avoided in every case,
and I do not hesitate to record my settled conviction that
there is not a man, woman, or child in the world who
could not be chloroformed without the slightest risk of
'incurring the primary syncope. Let us now briefly review
the various opinions which have been advanced as to the
cause of death from the anwesthetic, that they may be

seen side by side with the view suggested by the above
theory.






THEORIES OF DEATH FROM CHLOROFORM. 29

in a given time, several times longer than the period
necessary to produce the narcosis. If there is any
comparison between a cat and the human subject chloro-
form is in this respect the safest of all aneesthetics, and
from five to ten times safer than ether. I make this
startling statement not rashly, but advisedly, all authori-
ties to the contrary notwithstanding. If| then, the fatali-
ties in the human subject have not been due to either
of the above causes, we are driven to ascribe them to
individual idiosyncrasies, or to some fault of the admini-
strator of a vague kind, which cannot be precisely
specified. If idiosyncrasy is to be held accountable for
these catastrophes in some cases, the problem before us
is to explain the nature of this idiosyncrasy, and to define
it so that we can diagnose it before and not after the
event—a truly difficult and impossible task. Under the
new theory there will still be room allowed for the play
of idiosyncrasy, but the role at present attributed to it
merely shows the profundity of our ignorance, for
individual peculiarities cannot possibly explain why people,
both in India and in Scotland, can breathe with safety
an amount of chloroform vapour which, in the opinion
of London experts, ought to kill them ten times over.
Simpson, although he soon arrived, as if by a marvellous
intuition, at the proper method of administering chloro-
form, in which he was followed by Syme, could never
satisfactorily explain the deaths which so frequently
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contradictions. The position is an utterly inconsistent
one. The advice of the Hyderabad Commission, to give
the anasthetic with excessive caution, is the very same as
was recommended by Dr. Snow and the London Com-
mittee, and which Simpson summoned all his energy and
vehemence to oppose. If safety is secured by giving
plenty of it, there must be some danger in giving too little,
and on this point the Hyderabad Commission has
elicited nothing.

The theory which I have here advanced appears to
furnish the only key to the solution of the enigma.
The reaction which follows the sudden removal of the
external force—the chloroform tourniquet acting on the
pulmonary mucous membrane, explains everything. It
is not the chloroform inside, but the vapour outside
of the circulation which has done the fatal work on the
human subject, and which has taken its departure a full
minute before the fatal effect has become manifest.
There is scarcely any chloroform at all in the blood when
the dreaded catastrophe occurs; the little that had been
absorbed having been nearly all eliminated during the re-
action preceding the syncope. Hence the danger ofa “few
whiffs” of chloroform ; hence the pallor of the countenance
often seen before the second supply on the cloth reaches
the patient, sufficient time having elapsed for him to have
lost all that he had got. We can at once see how
patients have been killed without even being anasthe-
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or towel. Immediately the operation was commenced the
patient became pulseless, his pulse previously being full
and natural.

Whatever might be due to the shock of the operation
in the above case, it is clear that according to the theory
the administration was as certain to lead to syncope as if
it had been a physiological experiment intended to illus-
trate the subject.

2. J. V.——, aged seventeen, Hotel Dieu, Lyons,
January, 1849. Amputation of finger. Chloroform was
dropped upon gauze spread over the face, leaving a free
passage for air. At the end of five minutes patient still
felt and spoke, at the end of six minutes he became rest-
less and still spoke. One drachm and a half of chloro-
form had now been given ; pulse regular and good. He

now struggled violently, and within a quarter of a minute
the pulse at the wrist became imperceptible. The gauze

was removed, no pulse anywhere to be felt, and no cardiac
sounds audible. Respiration continued, and ceased in
half a minute. Means of resuscitation were employed,
and respiration reappeared in two minutes’ time, and then
again gradually ceased. The pulse did not return.

I agree with Mr Braine that cases have gone on
occurring in much the same way ever since ; indeed, it
may truly be said of cases of chloroform syncope, ex uno
disce omnes. But I dissent from his conclusion that they
will continue so to do as long as chloroform is adminis-












DANGER OF OVERDOSE. 35

administrator knows nothing of true anaesthesia, nor of
the fact that his patient could safely have breathed five
or ten times more of the vapour, nay, that this was
necessary to ensure safety. FHow often do we read that
the patient took the anaesthetic badly, when it ought to
have been said that he got it badly. Syncope occurring
even after prolonged narcosis may still be of the primary
sort, for a patient may be subjected to a number of these
dangerous oscillations of the circulation—tossed as in a
whirlpool, during a single administration. If a guiding
principle has all along been awanting, we may be allowed
to doubt the testimony of even the most experienced ; those
who have had the unhappy experience of being thirty
or forty years in the wrong have everything to unlearn.
Administrators are to be excused when eminent physi-
ologists and pathologists, invested with a commission to
inquire into the subject which gave them a sort of
oracular authority, have shown their ignorance of the
distinction between mere stupor and deep anwsthesia.
It must be evident how bad after-effects, sickness, vomit-
ing, faintness, and even recurrence of alarming syncope, are
liable to be entailed by the faulty method of adminis-
tration above indicated. Before treating of the adminis-
tration of chloroform, I would make a few remarks on the
alleged danger of giving an overdose.

Danger of Overdose.—According to the Glasgow
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circumstances which combine to permit of its passage into
the blood in only a very gradual manner, especially beyond
the stage of surgical anzsthesia. But whatever the reason
of this great prolongation of life under chloroform, the
practical value of the fact is the same. I believe that the
above are not the only arguments which could be adduced
in favour of the opinion that the greater power of chloro-
form to lower the blood-pressure is at once an indication
of its superiority to ether, and of its greater safety on the
side of an overdose.

The Chloroform Atmosphere and how to keep
it up.—In order to reduce these principles to practice,
we must know how to keep up a sufficient atmosphere of
chloroform. The amount of vapour given off from a towel
depends on the temperature and dryness of the air. Sir
Joseph Lister performed an experiment to show that
there is no danger of getting an overdose of vapour
from a towel, even at 70° F.* He found, by weighing
a towel on which 1} drachms of chloroform had been
poured, and circumstanced as nearly as possible as in
actual inhalation, and estimating the loss of weight dur-
ing one minute’s evaporation, that the atmosphere given
off did not exceed 4} per ceﬁt., supposing the patient to
inspire the average amount of air necessary for a healthy

* Holmes' System of Surgery, ard Ed., Vol. iii., Article—Anesthesia
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according to the patient’s account, resulted from the prac-
tice of the administrator smelling the towel before renewing
the dose. It seems that he had always seen this done in the
Royal Infirmary, and I could hardly prevail on him to de-
sist, or to allow the dose to be renewed, and the result was
very unsatisfactory (and, as I am now thoroughly con-
vinced, dangerous), an®sthesia, at the end of fifteen or
twenty minutes. He was afterwards persuaded, however, to
adopt a different method, and expressed great surprise at the
difference in the result. Such scenes are still common,
and I believe that one half of the profession have hardly
any conception of the manner in which chloroform is
administered by the other.

Administration of Chloroform.—It would appear
from the foregoing that chloroform is an even more for-
midable weapon than had previously been supposed ;
that it is, in fact, a two-edged sword with which the
unskilful should not meddle, and in particular a very
dangerous agent for self-inhalation. The initial danger
at the outset has to be added to the further risk of giving
an overdose in the deeper stages of narcosis, so that the
chloroformist must steer between Scylla and Charybdis,
and his motto must be : n medio tutissimus ibis. Hitherto
he has only been warned against being wrecked on the
old rock Scylla, which has been well enough known and
recognised since the first day the ansesthetic came into
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of Charybdis in a few minutes, when nobody was watch-
ing anything, and 1t was only in deep anzesthesia that he
sometimes found it necessary to watch the respiration,
The admonition to watch the latter applies correctly to
Scylla only, and not to Charybdis ; those who run the
risk of falling into the latter have much need to fear a
sudden stoppage of the pulse.

The Glasgow Committee stumbled on Charybdis, for
they had not previously suspected its existence. They
were far from appreciating its importance, however,
and, in fact, failed even to recognise it, for they were
careful to state that the dog did not receive an over-
dose, and evidently had no suspicion of the fact that
the retardation of the heart observed by them was due
to the animal having got an underdose. They leave us
to infer that this danger may be encountered anywhérﬁ
in chloroform narcosis, and that we are never to know
when and where. If this were so, then indeed the
case would be finally closed against chloroform. But
it is not so ; Charybdis occupies a definite position ;
its latitude and longitude may be exactly defined, and
the mariner provided with a chart which will enable him
to steer clear of it with ease and safety. My observations
on the cat, and the experience of the boldest admini-
strators, who have met with the greatest success, prove
conclusively that this is the case. There is plenty of
room in mid-channel, and the dangers on either side
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harm in waiting till respiration spontaneously returns, but
as this causes loss of time it is better to tell him to go on
breathing so long as he can hear and respond. With
respect to struggling and excitement it will be found that
they are reduced to a minimum by the continuous
method of administration here recommended. Danger-
ous struggling may be caused by the interrupted method
of inhalation. What of alarming pallor of the counten-
ance? This, the slightest form of the primary syncope,
will never be seen ; on the contrary, it will be found, as I
have constantly observed, that there is a distinct heighten-
ing of the complexion in children and people with trans-
parent skins. So with regard to vomiting, which only
occurs during elimination, and not while absorption is
going on. It ought to be known, too, that salivation is
an indication that the atmosphere being breathed is
weak, for it will not occur with one of 3 or 4 per cent.
I take this salivation to be another proof of the local
action of the vapour, and there can be no doubt that it
exerts a powerful influence on the whole respiratory tract.

It seems to me that some details of Surgeon-Major
Lawrie’s clinical experience would be valuable, perhaps
more so than all the results of the Hyderabad Commission.
He says that he has never had a case of syncope. Has
he ever seen any dangerous symptom within the first five
minutes, or before the stage of deep anzsthesia was
reached? How long does he generally take to induce satis-
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be objectionable, and probably dangerous. I often open
up the towel so as to have only one or two layers over
the patient’s face, the object being to hasten evaporation
as far as possible, and for this purpose also the second
warm towel is brought into requisition if necessary.
Throughout the entire process my sole care is to see
that the atmosphere is kept up ; I watch the bottle and
the towel and pay nothing but an incidental attention to
the pulse or respiration, satisfied that nothing can go
wrong with these short of the deepest surgical anaes-
thesia. Let the atmosphere be watched, and those
deputed to watch the countenance, pulse, or respiration,
will find their occupation gone. It is truly ludicrous to
picture half-a-dozen skilled attendants round an operating
table, watching for an event which should never happen.
The above method may be wasteful, for it requires
several ounces of chloroform to induce anzsthesia, but
it is not hasty or reckless, as might be thought, for true
anesthesia is not produced by it in less than five
minutes, even in a child of ten, and the atmosphere is
probably never more than 3 per cent. Drops of chloro-
form may produce false anaesthesia and even death, but
according to my experience, it is impossible that true and
satisfactory narcosis can be induced by these small quan-
tities. If the above views are correct they show that the
teaching of Syme and Simpson rested on a truly scientific
foundation, and that the practice of many must be
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about the case in which this was observed, but as far as I
could find they did not do so. And so I think the
Commission should have told us everything about the
above case, and should have repeated the experiment
under the same conditions. The most important facts
communicated are that the respiration had not ceased
when the inhalation was discontinued, and that there was
a long and severe after-fall. But we want to know much
more. Passing over the per-centage of vapour breathed
by the animal, which the Commission have not taken the
trouble to estimate in any case, an omission which very
much detracts from the value of their experiments, I
would ask, How many seconds was the inhalation con-
tinued? Was the animal supposed to be in deep anses-
thesia when the administration was stopped? Was the
after-fall of pressure continuous from the first? How
long did it last ?

As far as the description goes it seems to warrant me
in connecting the case with that of the cat already
mentioned. The dog had inhaled the vapour only for a
short time, and a state of apparent death had ensued
sometime after it had been allowed to breathe fresh air.
If so, the Commission have altogether failed to explain it,
and it is hardly possible to conceive of anything more
illogical than their reasoning on the subject. It would
appear that the agent that may produce this alarming
effect, even after its use has been discontinued for some
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was not a continuous one, lasting from the time when the
chloroform was left off, for when the connection with the
kymograph was first made (two minutes after the stoppage
of the inhalation) the pressure was nearly normal. Would
the Hyderabad dog have died without artificial respiration?
If so, it would have still further corresponded with cases
in the human subject, for it would have been a death
from the primary syncope, but it would have differed from
the cat, which recovers from the same apparent death
with the same certainty without artificial respiration as
with it. The Commission tell us nothing about any
previous failure of the respiration in the above case, nor
how the stoppage of the heart could have been prevented
by watching it. Neither the heart nor the respiration, as
far as I have observed, can be influenced by watching
them, and if they cannot be left to look after themselves
some minutes after the chloroform has been withdrawn
the agent 1s an excessively dangerous one, and its use
should be abandoned. As well tell a captain that safety
is to be secured by watching the prow of the vessel.
This, it 1s evident, can only apprise him of the earliest
occurrence of disaster which may be irretrievable. The
advice is inadequate ; he must know the external danger—
the situation of the sunken rock or the treacherous whirl-
pool. And the danger to the chloroformist lies in the
chloroform atmosphere. Failure of the heart after the
chloroform is withdrawn can only be certainly prevented
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