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who have thus realized the ideality of death. It
were but little matter, therefore, though no bio-
graphy should appear at all ; it is of but little count
that such biography, as the recollections of friends
and intimates shall call forth, be scanty in its de-
tails ; 1t 1s of but little count that the life of him
who is to be shadowed forth is destitute of incident
fitted for the taste of wonder-loving, passion-courting,
romance-devouring, readers. Biographies for these
are common, Good men are scarce.

Joun Sxow, the subject of the present memoir,
was born at York, on the fifteenth day of June,
1813. He was the eldest son of his parents. His
father was a farmer. His mother, who is living,
resides still at York. As a child, he showed his love
of industry ; and increasing years added only to the
mtensity with which he applied himself to any work
that was before him. He occasionally assisted his
father in agricultural pursuits, and often in later life
spoke with great naiveté of the recollections of
those early winter mornings when his boy’s fingers
were too intimately to be pleasantly acquainted with
the effects of benumbing cold. He was first sent to
a private school at York, where he learned all that
he could learn there. He was fond of the study of
mathematics, and in arithmetic became very profi-
cient. At the age of fourteen, he went to New-
castle-on-Tyne, as an apprentice to Mr. William
Hardeastle, surgeon, of that place. He had also the
opportunities of studying at the Newcastle Infirmary
During the third year of his apprenticeship, viz.,
when he was seventeen years old, he formed an idea
that the vegetarian body-feeding faith was the trme
and the old; and with that consistency which
throughout life attended him, tried the system rigidly
for more than eight years. He was a noted swimmer
at this time, and could make head against the tide
longer than any of his ommnivorous friends. I have
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the disease there. In this labour he was indefatiga-
ble, and his exertions were crowned with great sue-
cess, He made also on this occasion many observa-
tions relating to this disease, which proved to him
of immense account in after years.

He left Newcastle in 1833, and engaged himself
as assistant to Mr. Watson of Burnop Field, near
Newcastle. Here he resided for twelve months, ful-
filling the assistant duties; regarding which it can
only be said, and that from analogy, that they were
neither without their anxiety nor their reward.
Leaving DBurnop Field in 1834-5, he revisited his
native place, York; made a short stay, and thence
to a certain half-inaccessible village called Pately
Bridge, in Yorkshire, to assistant it with Mr. War-
burton, surgeon there. Some few years ago a friend
of mine went to the same village, by the recommen-
dation of Dr. Snow, as assistant to the present Mr.
Warburton of that place, a son of Dr. Snow’s “old
master”. The circumstance of this recommendation
often led Dr. Snow to refer to his life at Pately
Bridge in our conversations. He invariably, on such
occasions, spoke of Mr. Warburton, his “old master”,
in terms of sincere respect, and depicted his own life
there with great liveliness. He was a vegetarian
then, and his habits puzzled the housewives, shocked
the cooks, and astonished the children. His culi
peculiarities were, however, attended to with great
kindliness. Eighteen months at Pately Bridge, with
many rough rides, a fair share of night work, a good
%]eaning of experience, and this sojourn was over.

ow back again went our student to York, to stay
this time a few months, and—mnot to be idle—to
take an active share in the formation of temperance
societies. In leisure days during this period it was
his grand amusement to make long walking explora-
tions into the country. In these peregrinations he
collected all kinds of information, geological, social,
sanitary, and architectural.
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and our disappointed student, on the very eve of
success, was compelled to relate his discomfiture in
the following address :

“To the Governors of Westminster Hospital.

“ My Lorps, LADIES, AND GENTLEMEN,

“ T became a candidate for the vacant office of Apo-
thecary to the Hospital a little before my term of study
was completed, expecting that the Court of Examiners of
the Apothecaries’ Company would admit me for examina-
tion in time for the election, knowing that they had granted
a similar boon to my fellow-students on less important
occasions. I have asked the favour of that Court with all
due respect and ceremony, showing them that my course of
study had already been twice as long as they require; and
they have refused to examine me till my last item of study
was completed according to their own peculiar curriculum,
without stating any reason for their refusal. I must there-
fore necessarily resign, which T beg most respectfully to do, .

and to offer my sincere thanks to all those who have taken
trouble in my behalf,”

On the first Court of October 1838, held on Octo-
ber 4th of that year, Mr. Snow met the Blackfriars
Shylocks by legal right. They had not forgotten
him, and gave him good proof of their remembrances.
He passed, however, safe and sound; and, having the
double qualification, laid himself out for the duties
of a general practitioner in medicine in the great
city.

}At this time there existed in London a society
(now sunken into the “ Medical Society of London”)
called the “Westminster Medical Society.,” It was a
society which had long given encouragement to those
junior members of the medical profession who might
wish for a hearing at its meetings and debates. Mr.
Snow was not the man to lose an opportunity such as
this. I have often heard him say, both privately and
publicly, that, upon this early connexion with the
“ Westminster Medical,” his continuance in London
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But what of practice during all this work at the
purer science of medicine? The story to be told is
an old one. Practice did not come, at least not
from the wealthy. He had plenty of practice in so
far as seeing patients was concerned certainly, for
he was encumbered with four sick clubs: and his
club practice, together with the out-patient work at
the Charing Cross Hospital, kept the bell ringing all
day, and not unfrequently enlivened the night with
the clamorous music. But the patients with the fees
in their hands kept at a respectful distance. Why ?
The answer gives another old story—Dbecause the
practitioner at 54, Frith Street, Soho, was an earnest
man, with not the least element of quackery in all
his composition, with a retiring manner and a sold
scepticism in relation to that routine malpractice
which the people love. I have heard many reasons
alleged for the want of success which attended Mr.
Snow’s first labours as a claimant on the public con-
fidence. These reasons have all had one reading, in
that they refer to every cause but the true one. The
true cause was, that a young man having no personal
introduction to the bedsides of dowagers of the pill-
mania dynasty, sought to establish his fame on the
basis of a sound and rational medicine—bhecause im-
pressed with the knowledge of the external origin of
disease, he went in for the removal of external causes,
and studied nature i preference to the Pharmaco-
peeia.

Pushing on i the higher branches of his profes-
sion, and aiming always at the best, the degree of the
University of London became a temptation, and M.
became Dr. Snow on the 23rd of November, 1843, by
passing the M.B. examination. He was enrolled in
the second division on this oceasion. On the 20th of
December in the following year, he passed the M.D.
examination, and came out in the first division of
candidates.

The harass of London life by this time commenced
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The fact was just such an one as would at once
attract the earnest attention of Dr. Snow. It was a
physiological, as well as a practical fact. It ‘was
rational in its meaning, and marvellously humane in
its application. The question once before him, was
in a scientific sense his own. His previous experi-
mental studies on respiration and asphyxia had pre-
pared him for this new inquiry. He lost no time,
therefore, in investigating the new fact ; he took it
up for its own sake, however, not from any thought,
at the time, of a harvest of gold.

The first inhalations of ether in this country were
not so successful as to astonish all the surgeons, or
to recommend etherization as a common practice.
The distrust arose from the manner in which the
agent was administered. Dr. Snow at once detected
this circumstance; and, as he explains in the pages
of the work now in the hands of the reader, re-
medied the mistake by making an improved in-
haler, ~He next carried out many experiments
on animals and on himself, and brought the ad-
ministration to great perfection. One day, on
coming out of one of the hospitals (I am giving
the narrative as he gave it to me), he met Mr.
(a druggist whom he knew) bustling along
with a large ether apparatus under his arm. “Good
morning !” said Dr. Snow. “Good morning to you,
doctor !” said the friend; “ but don’t detain me, I am
giving ether here and there and everywhere, and am
ﬁcttiug quite into an ether practice. Good morning,

octor I”  “Good morning to you!” Rather pecu-
liar! said the doctor to himself; rather peculiar, cer-
tainly ! for the man has not the remotest chemieal
or physiological idea on the subject. An “ether prac-
tice! If he can get an ether practice, perchance
some scraps of the same thing might fall to a scien-
tific unfortunate.” Consequently, with his improved
inhaler, Dr. Snow lost no time in asking to be allowed
to give ether at St. George’s Hospital. He got per-
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sooner brought before the profession by Dr. Simpson,
than he began to institute a series of independ-
ent rvesearches, and having satisfied himself per-
sonally as to the effects and greater practicability of
chloroform, he at once commenced its use, and for-
got sooner almost than others all predilections for
ether. In 1848, he commenced a series of expe-
rimental papers on narcotic vapours in the Me-
dical Gazette, and continued them until 1851, when
the Medical Gazette virtually ceased to exist. The
papers on narcotics, in accordance with his other
and earlier productions, were stamped with the evi-
dences of profound and careful research, and still
more careful deduction. I infer that they have been
more talked about than read, for few people seem
to be aware of the enlarged and positive phy-
siological arguments which they contain. Chloro-
form and ether are not alone discussed, but all naxr-
coties. Narcotics are not alone considered, but
various of the great functions of Yife. The records
of a vast number and variety of experiments are
here related, and an amount of information, original
in kind, collected, which will always remain as a
memorable record in the history of medical litera-
ture. But the great points in these papers are those
in which the author enters on the physiological ac-
tion of narcotics. Here appear the generalizations
and insights into the relations of allied phenomena
which mark the man of true power. His greatest
deduction on these matters, and the proofs on which
it is based, are to be found in his observations,
where he explains that the action of the volatile
narcotics is that of arresting or limiting those com-
binations between the oxygen of the arterial blood
and the tissues of the body, which are essential to
sensation, volition, and all the animal functions. He
demonstrated that these substances modify and, in
large quantities, arrest the animal functions in the
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personally with untiring zeal. No one but those
who knew him intimately can conceive how he la-
boured, at what cost, and at what risk. Wherever
cholera was wvisitant, there was he in the midst.
For the time, he laid aside as much as possible the
emoluments of practice ; and when even, by early
rising and late taking vest, he found that all that
might be learned was not, from the physical labour
implied, within the grasp of one man, he paid for
qualified labour. The result of his endeavours, in so
far as scientific satisfaction is a realization, was trul
realized, in the discovery of the statistical fact, that
of 286 fatal attacks of cholera, in 1854, occurring in
the south districts of the metropolis, where one
water company, the Southwark and Vauxhall, sup-
plied water charged with the London faecal im-
purities, and another company, the Lambeth, sup-
plied a pure water, the proportion of fatal cases
to each 10,000 houses supplied by these waters, was
to the Southwark and Vauxhall Company’s water
71, to the Lambeth 5.

There was, however, another fact during this epi-
demic, which more than the rest drew attention to
Dr. Snow’s labours and deductions. In the latter
part of August 1854, a terrific outbreak of cholera
commenced in and about the neighbourhood of
Broad-street, Golden-square. Within two hundred
and fifty yards of the spot where Cambridge-street
joins Broad-street, there were upwards of five hun-
dred fatal attacks of cholera in ten days. To inves-
tigate this fearful epidemic was at once the self-
imposed task of Dr. Snow. On the evening of Thurs-
day, the 7th of September, the vestrymen of St.
James’s were sitting in solemn consultation on the
causes of the visitation. They might well be solemn,
for such a panic possibly never existed in London
since the days of the great plague. People fled from
their homes as from instant death, leaving behind
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his last part in presidential duties. At the anniver-
sary dinner on that same day, the President reviewed,
in feeling terms, his own career in the professional
strife, and expressed that his sueccess in life had
originated in his acquaintance with the Society over
which he then governed by the general will.

In addition to the fellowship of the Medical Society,
Dr. Snow belonged to the Royal Medical and Chirur-
gical, Pathological, and Epidemiological societies. He
was also a member of the British Medical Association.
The Medical Society, from its old associations, was,
however, that in which he took the most active part.
Next to this, the Epidemiological Society claimed his
regard. When Mr. Tucker first contemplated the
formation of the Epidemiological Society, Dr. Snow
was one of the first with whom he held consultation,
and from whom he received that able support which
enabled him to found that excellent institution.
From the first of the Society, Dr. Snow was an active
member. He was on many of its committees; he
was a member of council, and a frequent contributor
to its Transactions. He used often to meet with
opponents to his peculiar opinions at the meetings of
this Society, but he always retained friendships.

The position which he took as an epidemiologist
was original, and in opposition to the views of many
eminent men who had in the matters relating to
public health considerable influence, scientific and
political. He could not consequently, and did not,
expect to go on his way unopposed. But he did
sometimes expect a more deliberate and considerate
attention to his hard wrought labours than he re-
ceived or deserved. He used constantly, though no
great professor of Shakespearian lore, to deplore the
Tnng admitted fact, that nothing so inevitably tends
to transform an earnest inquiring and enthusiastie
man, into a supereilious, superficial, and cold-hearted
egotist, as translation from the stool of self-reliance
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ing that he had not been correctly understood, he
afterwards wrote a letter to Sir Benjamin Hall, in
which he set forth the whole of his argument very
distinctly and sensibly. He indicated in this letter
that he was no defender of nuisances, but that
whereas a bad smell cannot simply because it is a
bad smell give rise to specific disease, so an offensive
business conducted in a place where it ought not be
should be proceeded ﬂ.ga,mst by ordinary law as a
nuisance, without using in regard to it the word
pestiferous, or otherwise dragging in and distorting
the science of medicine. As time rolls on, it will pro-
bably be elicited that the groundwork of Dr. Snow’s
theory is sound. That if he committed error, 1t was
in adhering too closely to the abstract fact, and in
not allowing sufficient mportance to the favouring
influence of impure conditions in the propagation
and distribution of the specific poisons of the specific
diseases. _

At all events, the view he had maintained origin-
ally, he maintained to the end, and throughout con-
scientiously ; and the aspersions that the object of his
argument was to support his special theory regardi
the communication of cholera, are utterly unfound mf
In the present year, 1858, ]]E read at the Epidemio-
logical Society, and published in the Medical Tvmes
and Gazette, a repetition of his previous opinions,
strengthening them by a statistical record, showing
" that the mortality of persons working at so-called
offensive occupations is at certain ages lower, and at
certain ages slightly higher, than in the general
pulation. When the paper was read at the Ep E
miological Society, Mr. Edwin Chadwick mmde a
long series of objections to the paper, and complained
that the argument was illogical. It was so, doubt-
less, on Mr. Chadwick’s premises ; but on the pre-
mises advanced by Dr. Snow, as to the specific pro-
pagation of specific diseases by specific poisons, phy-
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duce narecotism by inhalation. Other than the vola-
tile narcotics referred to in his present essay, he
performed a variety of experiments with carbonic
acid, carbonic oxide, eyanogen, hydrocyanic acid,
Dutch liquid, ammonia, nitrogen, amylovinic ether,
puff-ball smoke, allyle, cyanide of ethyle, chloride of
amyle, a carbo-hydrogen from Rangoon tar, a carbo-
hydrogen coming over with amylene, and various
combinations of these. His grand search was for a
narcotic vapour which, having the physical pro-
perties and practicability GFJ]%JDI‘DfDI‘m should, in
its physiological effects, resemble ether in not pro-
ducing, by any accident of administration, paralysis
of the heart. The fact that in almost every fatal
case from chloroform the result had oceurred from
the action of the narcotic on the central organ of
the circulation, was never absent from his thoughts.
An agent h&vmg this effect, however intrinsically
valuable, was not to be put in the hands of eve

person for administration. “There would be a great
uproar,” he remarked on one occasion, “if a student
were to undertake on the operating table to tie the
femoral artery, and were to open the femoral vein.
Yet at some of our hospitals, the administration of
chloroform has been entrusted to the porter, who
would only grin In 1gnorance, if mnformed that each
time his services were required, he performed the
grand act of suspending for a time the oxidation of
the whole body, and of inducing a temporary death ;
and who would tell you, if you asked him the com-
position of chloroform, that it was smelling stuff.”
He spoke this from no selfish feeling, but with that
kind of regret which an educated engineer would feel,
on referring to the fact of a railway porter who,
knowing nothing of steam, how to put it on, when to
take it off, or why it propelled, had mounted an
engine and driven a host c-% cnnﬁdmg passengers to
their destruction. This is the way in which he ex-
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a few seconds she forget all about Queen, Lords, and
Commons; and when the time came for a renewal of
hostilities, found that her clever witness had gone
home to his dinner, leaving her with the thirst for
knowledge still on her tongue.

From the literary and general history of Dr. Snow,
let us turn for a few pages to his history personal.
I will take the mean of the last eight years of his
life,—the period in which I knew him,—as the period
from which to draw particulars. He was of middle
size, and, some years since, slender; but of late
he had become of slightly fuller build. His long life
n comparative student loneliness had made him re-
served In manner to strangers; but with private
friends he was always open, ¢ and of sweet companion-
ship. With his inereased popularity he became less
reserved to strangers; and within the last few years
he so far threw off restraint as to visit the opera
occasionally. But he moderated every enjoyment,
and let nothing personal stand in the way of his
scientific pursuits. He was the impersonation of
order. He had his time and place for everything; he
kept a diary, in which he recorded the particulars of
every case in which he administered chloroform or
other ansesthetic, with comments on the results of the
administration, and hints as to dangers avoided or
chanced. He kept a record of all his experiments,
and short notes of observations made by his friends.
He rose early, and retired early to rest,—at eleven
oclock. He seemed, whenever he was waited on, as
though he had nothing in hand, and were always
open tu an engagement.

Anything and everything of scientific interest ar-
rested his attention, and his kindliness of heart was
at all times in the foreground. When I was living
at Mortlake, he would run down, on request, after
his day’s duties were over, to a post-mortem, to see a
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12 HISTORICAL INTRODUCTION.

ministered, previous to surgical operations, in China, by
Hoa Tho, in the beginning of the third century of our era,
was exhibited by inhalation.

The fumes of various narcotic plants are inhaled by eastern
nations at present, for smoking in the east is an entirely
different process from smoking in the west of Europe, where
the fumes of tobacco are merely drawn into the mouth and
then puffed out again. In Asia and some of the eastern
parts of Europe, the fumes of opium, tobacco, datura, Indian
hemp, or whatever else is smoked, are always inhaled into
the lungs.

John Baptista Porta of Naples makes the following state-
ment in his work on Natural Magic,* published in 1597 :—

“ At last shall be related a wonderful method by which
any sleeping person may inhale a soporific medicine. TFrom
what we have said, any one will easily know that he is liable
to suffer severely after sleep caused by medicine, and to have
his suspicions aroused.

“But the quintessence is extracted from a number of the
above named medicines by somniferous menstrua. This is
put into leaden vessels perfectly closed, lest the least aura
should escape, for the medicine would vanish away. When
it is used, the cover being removed, it is applied to the nos-
trils of the sleeping person, he draws in the most subtile
power of the vapoar by smellings, and so blocks up the for-
tress of the senses that he is plunged into the most pro-
found sleep, and cannot be roused without the greatest
effort. After the sleep, no heaviness of the head remains,
nor any suspicion of trick or fraud. These things are plain
to the skilful physician, but unintelligible to the wicked.”

The author does not make known what the “ somniferis
menstruis” were, with which the “ quinta essentia” were ex-
tracted. Assulphuric ether had beendescribed more than fifty

# Liber viii, cap. 1.







14 HISTORICAL INTRODUCTION.

to the last but one of the above prescriptions—that to be
put in a box for smelling, it may be observed that, as heat
was not applied, the only ingredient which would produce
any eftect is the camphor.

The discoveries of Cavendish, Priestley, Lavoisier, and
others respecting the nature of atmospheric air and the more
important gases, gave an impetus to medicinal inhalations,
at the latter part of the last century. Dr. Beddoes, in par-
ticular, distinguished himself by the administration of
oxygen, hydrogen, carbonic acid, and other gases, in con-
sumption and various diseases. Dr. Richard Pearson ex-
hibited the vapour of ether in consumption with some
advantage in the year 1795* Three years afterwards, a
medical prneumatic institution was established at Bristol, by
the exertions of Dr. Beddoes and others. The celebrated
Humphrey Davy was the superintendent. This establish-
ment was not very successful in the immediate objects for
which it was instituted, but Davy made at this place his
masterly researches concerning nitrous oxide gas. 1In the
course of his experiments, he found that severe pain arising
from inflammation of his gums was relieved by breathing
this gas, and he published the following opinion :(—

“ As mitrous oxide in its extensive operation seems capa-
ble of destroying physical pain, it may probably be used
with advantage during surgical operations in which no great
effusion of blood takes place.”f

This suggestion of Sir Humphrey Davy was not acted on
either by himself or any other person for nearly half a cen-
tury, when the late Mr. Horace Wells, Surgeon Dentist of
Hartford, Connecticut, having witnessed the exhibition of
nitrous oxide gas by a public lecturer, named G. Q. Colston,
was induced, in consequence of what he saw of its effects, to

* See Medicinal Use of Different Kinds of Airs, by Dr. Pearson. Bir-
mingham, 1795, + Researches concerning Nitrous Oxide, p. 556,

a
1
|
|
b

|

‘J

4

‘|

a

“






LS

16 HISTORICAL INTRODUCTION.

custom of the late Professor Turner, of University College,
London, to pour a little ether into a bladder of air, and
allow some of the students to inhale the vapour. The same
practice prevailed, more or less, in other colleges, both in
Europe and America, when the lecture on ether was de-
livered. The resemblance between the action of nitrous
oxide and that of vapour of ether was therefore extensively
known.

Dr. Morton, surgeon dentist of Boston, in America, ad-
ministered sulphuric ether, by inhalation, to a man in his
otfice, on the 30th of September, 1846, and extracted a
tooth without causing any pain. He applied the ether in
several cases of a similar kind during the next few days.
Having obtained the permission of Dr. J. C. Warren, he
administered it to a patient in the Massachusetts General
Hospital, on whom that surgeon performed an operation on
the neck. On the following day, Dr. Morton exhibited
ether to a woman in the same hospital, whilst Dr. Hayward
removed a large fatty tumour from the arm, and after this
date it was frequently administered.

Dr. Morton was well acquainted with Mr. Horace Wells,
before alluded to, and had been in partnership with him,
Before administering the ether to his patient in September
30th, Dr, Morton had a conversation with Dr. Charles .J.
Jackson, Professor of Chemistry, respecting the safety and
propriety of the application, and the names of these gentle-
men were associated in a patent which they took out for
the discovery. Dr. Jackson asserts that Dr. Morton knew
nothing of the effects of the vapour of ether till he gave
him the information ; whilst the latter says it was his in-
tention to use the ether before he went into Dr. Jackson’s
laboratory. It seems impossible to arrive at the exact
truth on this point, but it is admitted on all hands, that
Morton was the first who administered ether to prevent
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30 CHLOROFORM.

300 ; and when this is separated by oil of vitriol, the chlo-
roform is liable to undergo spontaneous decomposition.* -
Chloroform is soluble in aleohol and ether in all propor-
tions, but it is very sparingly soluble in water. It has been
said to require 2000 parts of water for its solution, but this
is an error. As the solubility of this and similar medicines
in watery fluids has a very important connexion with their
physiological action, I took great pains to ascertain the
solubility of chloroform correctly. By admitting small
quantities of water into graduated jars econtaining chloro-
form vapour, I was able to ascertain that chloroform is
soluble in about 288 times its volume of water. Chloroform
is itself an active solvent of many bodies; dissolving cam-
phor, caoutchoue, gutta percha, wax, resin, iodine, and some
other substances very readily. It is a very mobile liquid,
and when dropped from the lip of a small phial, the drops
are very small. There are three drops to a grain of the
liquid, and as a minim of it weighs a grain and a half, there
are nine drops in two minims. Consequently persons
should not speak indiscriminately of drops and minims, as
they sometimes do, when talking of chloroform.
Adulterations. The odour of chloroform is by no means
disagreeable. The only liquids that resemble it in smell are
Dutch liquid and the chlorinated products of hydrochloric
ether, but as they are much more difficult to prepare than
chloroform, they are not likely to be substituted for it, or used
for its adulteration. The smell of chloroform is therefore a
good criterion of its purity and identity. When dropped on
the hand, it should quickly evaporate, leaving not the least
moisture or smell behind. If a’ disagreeable odour remains
on the hand after the evaporation of the chloroform, it has
* The Edinbnrgh drmggists suffered a great loss in 1850 from purifying
their chloroform in this way on the recommendation of Dr. Gregory, who

was not aware of the consequences, althongh they had been stated by
Dumas ( Ann. de Chim. et de Physique, t. Ivi, p. 117).
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36 CHLOROFORM.

at some previous time of their lives, often describe their
feelings as being very much the same from both agents.
Patients who are about to undergo a surgical operation are,
however, not always in a state for receiving agreeable im-
pressions, and they sometimes complain of palpitation of
the heart, and a feéling of fulness in the head. There is
generally a sense of dizziness, with singing in the ears and
tingling in the limbs. Many persons have a feeling like
that of rapid travelling, and as an appearance of darkness
sometimes comes on from the failure of the sight, whilst
there is also a loud noise in the ears, it not unfrequently
happens that a person feels as if he were entering a railway

|
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|
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tunnel, just when he is becoming unconseious.

Those persons whose mental faculties are most cultivated
appear 11311&11}.’ to retain their consciousness longest whilst
inhaling chloroform ; and, on the other hand, certain navi-
gators and other labourers, whom one occasionally meets
with in the hospital, having the smallest possible amount of
intelligence, often lose their consciousness, and get into a l
riotous drunken condition, almost as soon as they have
begun to inhale. There is a widely different class of per-
sons who also yield up their consciousness very readily, and
get very soon into a dreaming condition when inhaling
chloroform. I allude to hysterical females.

There is often a considerable diminution of the common
sensibility during the first degree of narcotism by chloro- \
form, more especially when it is inhaled very slowly, so
that the patient is kept some minutes partially under its
influence. In this way neuralgia can often be relieved,
without removing the consciousness, when it is not ex-
tremely severe, and the suffering of labour may often be
removed in the same manner, when the pains are not very
sharp. 1In a few cases, the extraction of a tooth and other
minor operations have been performed without pain, whilst
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40 CHLOROFORM.

an articulate manner. By continuing the chloroform gently
for a minute or so, a state of complete ansesthesia can. be
induced in nearly every case, without carrying the nar-
cotism of the nervous centres further than this degree.
The loss of sensibility of the conjunctiva, as shown by the
absence of winking when the edges of the eyelids are gently
touched, is the best eriterion that the patient will bear the
knife without flinching or crying.

The circumstance of the anmesthesia, or loss of common
sensibility, not keeping pace with the degree of narcotism
of the brain, as shown by the presence or absence of con-
sciousness and volition, appears to depend on the chloroform
acting on the peripheral distribution of the nerves, as well
as on the nervous centres* The following considerations
support this view. 1. Chloroform has the effect of dimi-
nishing the sensibility of a part to which it is applied
locally, even to the sound cuticlee. When the cuticle is
removed, the local anwesthesia of the surface is complete ;
and in frogs, which have a thin permeable skin, and a lan-
guid circulation, one limb can be rendered insensible, by the
local application of this agent, before the remainder of the
animal is much affected. 2. Chloroform when inhaled im-
mediately circulates throughout the body, in all parts of
which it can be detected by chemical means. 3. Chloroform
and other narcotics suspend the function of the nerves,
when locally applied to them. 4. When inhaled, the local
effect of chloroform must bhe greatest when it has had time
to exude through the coats of the vessels, into the extra
vascular liquor sanguinis, and come into immediate contact
with the nervous fibrillee ; and it must take some little time
after the chief part of the chloroform has escaped from the
blood during its passage through the lungs, before that
which is in the lymph external to the vessels can pass back

* Lancet, Feb. 12, 1848,

TN

e e it i






432 CHLOROFOREM.

absence of all regular relation between these phenomena can
only be satisfactorily accounted for when the circumstanees
connected with the circulation and the liquor sanguinis,
that I have endeavoured to explain above, are taken into
account.

In the fourth degree of narcotism, the breathing is ster-
torous, the pupils are dilated, and the muscles completely
relaxed. The patient is always perfectly insensible. It is
very seldom necessary to carry the effects of chloroform as
far as this degree. It is, however, sometimes requisite to
do so, in attempting to reduce dislocations of long standing
in muscular persons, and whilst the surgeon is dissecting
in the neighbourhood of important vessels and nerves, in
certain robust subjects and others who seem to have ae-
quired an excess of sensibility by hard drinking, and who
can hardly be kept quiet under the knife, except when the
breathing is stertorous.

There are some further effects of chloroform with which
one becomes acquainted in experiments on the lower ani-
mals. If the inhalation is continued after the symptoms
just described are produced, the breathing is rendered difi-
cult, feeble, or irregular, and is sometimes performed only
by the diaphragm, whilst the intercostal muscles are para-
lysed. If the dose of chloroform is gradually inecreased
after these effects are produced, the breathing entirely ceases,
but the heart continues to pulsate very distinetly, till its
action becomes arrested by the absence of respiration, as in
asphyxia. This interval, including the embarrassment and
cessation of the breathing, I call the fifth degree of nar-
cotism.

Although the respiration may be suspended by an amount
of chloroform that has very little direct effect in the motion
of the heart, it is quite possible to stop the heart’s action by
the immediate effect of this agent. When frogs are exposed
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tion, his words having no reference to what is being done. If
he is sufficiently quiet for the proceedings of the surgeon, the
application of the chloroform must be considered successful,
and this condition proves the absence of pain even more com-
pletely than that in which there is neither sign nor sound,
except the breathing and pulsation of the heart and blood
vessels. A fourth condition of the patient is that in which
he is comscious, and can look on whilst the surgeon is
performing some small operation, or the minor part of a
large one, without feeling it, or whilst feeling it in a manner
which is mot painful. This condition, when it occurs, is
the most satisfactory proof of the power of ehloroform to
prevent pain. It happens but rarely, however, and cannot
be induced at will, and it is usually at the concluding
part of an operation, during which the patient has been
unconscious, that this condition is met with. He wakes
whilst there is still a vessel to tie, or a suture to be intro-
duced, and does not feel it, owing, as was stated before, to
some of the chloroform being detained in the extra vascular
liguor sanguinis, whilst the brain has become almost free
from the medicine. When the knife, or the needle, is felt
without being painful, it is because the common sensibility,
without being entirely abolished, is so much reduced, that
what would otherwise cause acute pain only occasions an
ordinary sensation, :

A fifth state of the patient is met with when an insuffi-
cient quantity of chloroform has been administered, or when
its effects have been allowed to subside too soon. The
patient may call out or complain in articulate words, such
as “Oh, you are hurting me,” and yet may assert after-
wards that he had no pain, and knew nothing whatever of
the operation. His own language at the time must, how-
ever, be held to decide that there was some pain, which
made so slight an impression on the disordered mind as not
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patient is aware of the impulse to breathe in this manner.
After this kind of hysterical breathing has lasted a minute,
the patient generally rests nearly a minute without breath-
ing at all, after which the respiration generally becomes
nearly natural. I give the chloroform very sparingly during
this violent breathing, or else withdraw it altogether for a
minute or two. :

I do not consider that the hysterical diathesis forms any
objection to the use of chloroform in operations, as the pa-
tients would be generally quite as liable to suffer an attack
of hysteria from the pain, if chloroform were not used.

Epilepsy. Chloroform oceasionally brings on a fit of
epilepsy in persons who are subject to this disease. It was
stated in one of the foreign medical journals, in 1848, that
this agent was so certain to cause a fit in epileptic persons,
that it might be used to detect impostors pretending to be
subject to this disease; but if this assertion has been acted
on, it must have led to great injustice, for I have many
times administered chloroform to the extent of causing
complete insensibility in epileptic patients who required to
undergo operations, withont its inducing the least approach
to a fit.

In the few cases in which epileptic convulsions are occa-
sioned by chloroform, they do not appear till the third
degree of narcotism is induced, in this respect differing from
hysteria, which comes on in the second degree, or even ear-
lier, as was stated above. The course to pursue, when epi-
leptic convulsions appear, is to continue the chloroform
steadily and gently, till they subside. I have never seen the
chloroform fail to subdue the convulsions in a very few mi-
nutes, and I have never seen them recur after the operation,
as the effects of the vapour subsided. In medical and ob-
stetric practice, and for slight operations, it is not requisite
to carry the effects of chloroform so far as that stage in
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sema of the lungs. It is searcely mnecessary to allude, in
this place, to acute diseases of the lungs, as surgical opera-
tions are not performed during their continuance, but from
the fact of chloroform being inhaled occasionally in the
treatment of these affections, it is evident that they would
cause no obstacle to its employment.

Disease of the Heart. There is a very general impression
that the use of chloroform is unsafe when disease of the
heart exists, more particularly, fatty degeneration of that
organ. This belief has been encouraged by the circumstance
that this affection has been present in a few of both the
real and alleged deaths from chloroform ; and also by the
fact that, in the accidents that have been really due to
chloroform, the heart has been the organ on which it has
exerted its fatal influence. When we come to investigate
these cases, however, we shall find reason to conclude that
the heart has probably been diseased in quite as great a
proportion of the patients who have taken chloroform with-
out ill effects, as in those who have succumbed under its
influence. As regards my own practice, indeed, the omly
case in which death could in any degree be attributed to
the chloroform, was one in which there was extreme fatty
degeneration of the heart; but, on the other hand, I have
given chloroform in numerous cases without ill effects where
the symptoms of this, as well as other affections of the heart,
were present in a very marked degree. Indeed, I have
never declined to give chloroform to a patient requiring a
surgical operation, whatever might be his condition, as I
early arrived at the conclusion that this agent, when care-
fully administered, causes less disturbance of the heart and
circulation than does severe pain. Whenever I have had an
opportunity of seeing an operation performed without chlo-
roform, I have carefully observed the pulse, and although
none of these operations have been of a very severe nature,
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but it became slower as he was made unconscious, and it
was regular and natural during the operation. It was only
towards the end of the operation, when the effect of the
chloroform was allowed to diminish, and when the man
began to strain a little, though not yet conscious, that the
pulse intermitted slightly, passing over a single beat ocea-
sionally. There were none of the long intermissions of the
pulse observed on the former occasion.

It is very evident that if the above-mentioned patient had
been the subject of any affection of the heart which weak-
ened or embarrassed its action, he would have run a much
greater risk from the pain of the first operation, than from
the inhalation of chloroform in the second one.

In a few of the patients having the arcus senilis of the
cornea, a weak, intermitting, or irregular pulse, and other
signs of fatty degeneration of the heart, there have been a
feeling of faintness and a tendency to syncope, as the effects
of the chloroform were subsiding, especially when the opera-
tion had been performed in the sitting posture; but these
symptoms have soon subsided, in all the cases I have met
with, on placing the patient horizontally, with or without
the help of a little ammonia to the nostrils.

Cerebral Disease. Affections of the head offer no obstacle
to the administration of chloroform. I have given it to
several patients who had suffered previously from an attack
of apoplexy. Some of them still retained the paralysis re-
sulting from their attack, but the chloroform has not been
attended or followed by ill effects in any of these cases.
The following case, in which alarming head symptoms had
existed a few hours before the inhalation of chloroform, can-
not fail to be interesting,

The 31st of October, 1854, was appointed by Mr. Fer-
gusson to perform lithotrity on a gentleman, seventy-eight
years of age, who had a phosphatic calenlus in his bladder.
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drinkers of spirituous liquors were not susceptible of the
influence of ether or chloroform, and for a long time there
remained an impression that these persons were difficult to
render insensible. I have always found that hard drinkers
were rendered unconscious, and even comatose, by the same
amount of ether or chloroform as other persons; but they
sometimes have a morbid excess of sensibility in the nerves
of common sensation, and do not lie still under the surgeon’s
knife except when the nervous centres are deeply nar-
cotised, and the breathing almost stertorons. On this ae-
~ count, they sometimes inhale much more chloroform during
a protracted operation than other persons.

AMOUNT OF VAPOUR OF CHLOROFOEM ABSORBED TO CAUSE
THE VARIOUS DEGEEES OF NARCOTISM.

Before proceeding to describe the mode of administering
chloroform, it is desirable to treat of the quantity of it
which produces its different effects. Without alluding to
the facts and experiments which prove that all marcotics
produce their effects by being absorbed into the circulating
fluid, and so reaching the nervous system on which they act,
it is only necessary to mention the following eircumstances
to show that this is the case as regards chloroform. In
some experiments in which I assisted Dr. Sibson, we found
that the vapour of chloroform produced its effects after
both the pnenmogastric nerves had been divided, exactly the
same as before. Chloroform can be detected by means of
chemical tests exhaling in the breath of those who have just
previously inhaled it. It can also be detected in the urine
after inhalation, and very readily in all the tissues of ani-
mals that have been killed by it, for several days after
death.

The quantity of chloroform in the blood in the different
degrees of narcotism might be estimated approximatively
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till the chloroform produced no further effect. I shall pass
over a number of tentative experiments, and adduce only a
few of those which were made after I had ascertained the
guantities requisite to produce the desired effect. The re-
sults obtained in these experiments were entirely due to the
degree of dilution of the vapour ; for the quantity of chloro-
form employed was, in every instance, more than would have
killed the animal in a much shorter time than the experi-
ment lasted, if it had been conducted in a smaller jar. It is
assumed that the proportions of vapour and air remain un-
altered during the experiment; for the quantity absorbed
must be limited to what the animal can breathe in the time,
which is so small a part of the whole that it may be dis-
regarded.

Experiment 1. A guineapig and a white mouse were
placed in a jar holding 3,000 cubic inches, and fifteen grains
of chloroform were introduced by a tube in the lid of the
jar, which was closed immediately by a serew. The chloro-
form fell on some blotting paper suspended in the jar, and
in a minute or two was converted into vapour and diffused
through the air in the jar. The animals were allowed to
remain half an hour, and were unaffected by the chloroform,
except that they appeared to be a little less brisk than usual,
during the first two or three minutes after their removal.

Experiment 2. A guineapig was placed in the same jar,
and twenty-two and a half grains of chloroform were intro-
duced in the same manner as before, being three-quarters of
a grain to each hundred cubic inches of air. In two or three
minutes the chloroform was converted into vapour and dif-
fused through the air in the jar. Six minutes afterwards
the guineapig began to stageer, and soon afterwards was
unable to keep on its legs. It was kept for half an hour in
the jar, but did not become further affected. It was occa-
sionally quiet, but always tried to walk when disturbed by
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also moved its limbs now and then, when not disturbed. Tt
was removed at the end of ten minutes, when it tried to
walk, but was unable. It did not flinch when its tail was
pinched, but flinched, half a minute after its removal, on one
of its toes being pinched. It recovered in two or three
minutes, :
Experiment 6. A guineapig was placed in the jar hold-
ing 3,000 cubic inches, and 37°5 grains of chloroform were
introduced in the same manner as in the former experiments,
‘being a grain and a quarter to each 100 cubic inches of air.
The chloroform took three or four minutes to evaporate and
diffuse itself in the jar; and by the end of this time the
guineapig, which had been excited and running about, began
to stagger, and in two minutes longer it was unable to walk,
but endeavoured to keep its balance when the jar was in-
clined. At the end of a quarter of an hour it was lying
still, but moved its limbs when it was rolled over by inclin-
ing the jar ; but it made no voluntary effort. It was taken
out when thirty-three minutes had elapsed. It moved its
limbs as it was removed, though apparently not in a volun-
tary manner. Its limbs were not relaxed It was quite
insensible to pricking. It recovered in about ten minutes.
The temperature in the axilla before it was put into the jar
was 100° Fah,, and immediately after its removal 96°,
Ezperiment 7. A guineapig was placed in the same jar,
and forty-five grains of chloroform were introduced, being a
grain and a half to each 100 cubic inches of air. In four
minutes after the chloroform had evaporated, the gnineapig
was unable to walk. In half a minute more it seemed asleep,
but there was a tremulous motion of the hind legs, which
continued till ten minutes had elapsed. Afterwards it lay
still, but winked now and then spontaneously. When rolled
over by moving the jar, it made no voluntary effort. It was
taken out twenty minutes after the chloroform had evapo-
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the end of fifteen minutes it was in the same condition.
From seventeen to twenty minutes, it stretched out one of
its hind legs several times, and was doing so when taken
out, at the end of twenty minutes. It showed no sign of
sensibility when pricked. The temperature in the axilla
was 96°. It began to remwyéi* eradually in a minute or two,
and recovered completely in from ten to fifteen minutes.

Ezperiment 10. A cat was placed in the same jar, and
the same quantity of chloroform was introduced in the same
manner. It became quite insensible in a few minutes after
the chloroform was introduced ; and it was allowed to re-
main for twenty-five minutes, when it was taken out. It
was perfectly insensible to pricking, and its muscles were
quite relaxed ; it was breathing gently, and the pulsations
of the heart were between sixty and seventy in the minute.
It was immediately made the subject of another experiment
of drowning whilst insensible, which need not be related in
this place.

Ezperiment 11. Four grains of chloroform were put into
a glass jar holding 200 cubic inches, and when it had eva-
porated and was diffused through the air in the jar, a white
mouse was introduced, by momentarily removing the cover
a little to one side. A minute after its introduction the
mouse was lying, but it moved its legs for a quarter of a
minute longer. When four minutes had elapsed, the breath-
ing became slow, and it was taken out. It was totally in-
sensible for the first three minutes after its removal, and
recovered during. the two following minutes.

Eaxzperiment 12. Thirty-two grains of chloroform were
diffused through the air of a jar holding 1,600 cubic inches,
being two grains to each 100 eubic inches, as in the last
three experiments. A white mouse was introduced by
moving the cover a little to one side for a moment. In one
minute it was insensible, and did not make any effort on






66 CHLOROFORNM.

to breathe deeply as before. Three minutes later, <. e., thir-
teen minutes after the chloroform had evaporated, the dld
mouse had begun to gasp, and the young one was gasping
only at intervals. They were removed, and recovered com-
pletely in ten minutes. The young one recovered most
quickly. Their temperature, on being removed, was about 90°,

xperiment 15. A cat was put into the jar holding 3,000
cubic inches, and 825 grains of chloroform were introduced,
being two grains and three-quarters to each hundred cubie
inches. In five minutes, it had evaporated, and the cat
began to stagger in its walk. In two minutes more, it was
unable to stand. Five minutes after the chloroform had
evaporated, the cat was breathing deeply, seventy-five times
in the minute. At eight minutes, it was breathing less
deeply, one hundred and seventeen times in the minute.
Ten minutes after the chloroform had evaporated, the cat
was quite insensible, and breathing one hundred and twenty-
six times in the minute. It was now taken out. The tem-
perature in the axilla was 98°. In half an hour after its
removal from the jar, it had recovered its consciousness, but
was still drowsy.

It was now put into the jar again, and the same quantity
of chloroform was introduced in the same manner as before.
In five minutes, it had evaporated, and the cat was again
insensible, In other five minutes, it was breathing rather .
deeply, forty-eight times in the minute. Twelve minutes
after the chloroform had evaporated, the cat”was breathing
in the same manner, but sixty-eight times in the minute.
The breathing afterwards became shallow and feeble, and
half an hour after the chloroform had evaporated, it was
eighty-eight in the minute. In five minutes more, the
breathing ceased. The cat was taken out of the jar, and
the stethoscope was applied to the chest. The heart could
not be heard to beat at first, but in a short time, the cat
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proved. The guineapig gradually recovered, but it was not
able to walk for twenty-five minutes.

Ezperiment 18. Sixty grains of chloroform were intro-
duced into the jar employed in the last experiment, being
three grains and three-quarters to each hundred cubie
inches of air contained in the jar. When it had evaporated,

and was diffused through the air, a white mouse was intro- -

duced, whilst the lid of the jar was moved a little to one
side for a moment. It ran about at first, but suddenly
ceased to run, and became insensible, at the end of three-
quarters of a minute. It lay breathing deeply and rapidly
till two minutes had elapsed, when the respiration became
slow, and it ceased at two minutes and three-quarters after
the mouse was introduced. It was removed at this time,
and it gasped a few seconds afterwards ; this gasp was soon
followed by another; the gaspings became more frequent,
and in a short time, the natural breathing was resumed. In
five minutes, the mouse was able to walk.

The third, fourth, and fifth of the above experiments
show that one grain of chloroform to each hundred cubic
inches of air suffices to induce the second degree of nar-
cotism, or that state in which consciousness and voluntary
motion are disturbed, but not entirely abolished. Now one
grain of chloroform produces 0767 of a cubic inch of vapour
at 60°, when its specific gravity is 4'2; and, when the va-
pour is inhaled, it expands somewhat, as it is warmed to
the temperature of the lungs; but it expands only to the
same extent as the air with which it is mixed, and therefore
the proportions remain unaltered. But air, when saturated
with vapour of chloroform at 100° contains 43:3 cubic
inches in 100 ; and

As 0767 : 433 :: 00177 : 1.

So that if the point of complete saturation be considereil

as unity, 00177 or 1-56th, will express the degree of satu-
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vessels into the fluid in which the tissues are immediately
bathed. The above quantity of blood would contain 26
pounds 5 ounces of serum, which, allowing for its specific
gravity, would measure 410 fluid ounces. This being re-
duced to minims, and multiplied by 0:0000614, the propor-
tion of chloroform in the blood required to produce nar-
cotism to the second degree (see page 68), gives 12 minims
as the whole quantity in the blood. More than this is used
in practice, becanse a considerable portion is not absorbed,
being thrown out again when it has proceeded no further
than the trachea, the mouth and nostrils, or even the face-
piece. But I find that if I put twelve minims into a bladder
containing a little air, and breathe it over and over again,
in the manner of taking nitrous oxide, it suffices to remove
consciousness, producing the second degree of its effects.

To induce the third degree of narcotism, or the condition
in which surgical operations are usually commenced, would
require that about 18 minims should be absorbed by an
adult of average size and health, according to the above
method of calculation ; and to induce the deep state of in-
sensibility, which I have termed the fourth degree of nar-
cotism, would require 24 minims ; whilst to arrest the funec-
tion of respiration would require that about 36 minims
should be absorbed.

PREPARATIONS FOR INHALING CHLOROFORM.

The only direction which it is usually requisite to give
beforehand, to the patient who is to inhale chloroform, is to
avoid taking a meal previous to the inhalation ; for chloro-
form is very apt to cause vomiting, if inhaled whilst there
is a quantity of food in the stomach. The sickness is not
attended with any danger, but it constitutes an unpleasant-
ness and inconvenience which it is desirable to aveid. The
best time of all for an operation under chloroform is before
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means a source of danger, when chloroform is given, if the
ordinary precaution be used, which would be nsed without
chloroform—that of placing the patient horizontally if
symptoms of faintness come on. I have preserved notes of
nine hundred and forty-nine cases in which I have given
chloroform to patients in the sitting posture, and no ill
effects have arisen in any of these cases.

The person who is about to inhale chloroform is ocea-
sionally in a state of alarm, either about that agent itself
or the operation which ecalls for its use. It is desirable to
allay the patient’s fears, if possible, before he begins to in-
Lale, as he will then be able to breathe in a more regular
and tranquil manner. In a few cases, however, the appre-
hensions of the patient cannot be removed, and they sub-
side only as he becomes unconscious from the inhalation.
It has been said that chloroform ought not to be adminis-
tered if the patient is very much afraid, on the supposition
that fear makes the chloroform dangerous. This is, how-
ever, a mistake ; the danger, if any, lies in the fear itself
Two cases will be related hereafter in which the patients
died suddenly from fear, whilst they were beginning to
inhale chloroform, and before they were affected by it ; but
the probability is that, if they had lived till the chloroform
took effect, they would have been as safe as other patients
who inhaled it. If chloroform were denied to the patients
who are much afraid, the nervous and feeble, who most
require it, would often be deprived of its benefits. More-
over, the patients would either be prevented altogether from
having the advantage of surgery, or they would be sub-
jected to the still greater fear of the pain, as well as the
pain itself ; for whatever undefined and unreasoning fears
a patient may have when the moment comes for inhaling
chloroform, he has only chosen to inhale it on account of a
still greater fear of pain.
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The object of the water bath is to supply the caloric
which is rendered latent, and carried off, as the chloroform
is converted into vapour, and thus to render the process of
inhalation steady and uniform. Without the water bath,
the evaporation of the chloroform would soon reduce the
temperature of the inhaler below the freezing point of
water, and limit. very muuh the amount of vapour the pa-
the hand, the temqpmrqe_;t;uld be too high, “and thu
ar_:_agun!;__qf__j{;mpuur too great- A medical author of great

T R i-eputatinn in Paris sent to inquire at what temperature I

used the water bath, and being informed, at the ordinary
temperature, published his opinion that it had no effect, and
might as well be left off He appeared not to have
considered the relations of heat, either to liquids or va-
pours.

In arranging the bibulous paper in the inhaler, it is my
object to contrive that the air passing through, in the ordi-
nary process of inhalation, and at the ordinary temperature
of about 60°, shall take up about ﬁ\re per cent. of vapour.
This gquantity can be diminished, as much as is desired, by
turning the expiratory valve of the face-piece a little to one
side ; and in winter I usually place a short coil of bibulous
paper against the outer circumference of the inside of the
inhaler, in addition to the central coils which are delineated.

I commonly put two, or two and a half, fluid drachms of
chloroform into the inhaler at first. About a drachm of
this is absorbed by the filtering paper, and the rest remains
at the bottom of the inhaler ; and in a protracted operation,
when it is seen, by means of the glass tube, that the latter
part of the chloroform has disappeared, more is added, by a
drachm or so at a time, to prevent the paper ever becoming
dry. Mr. Matthews, 8, Portugal Street, Lincoln’s Inn
Fields, makes the inhaler. There are smaller face-pieces for
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raise the eyelid gently, by placing one finger just below the
eyebrow, and then to touch its ciliary border very lightly
with another finger. This should not be done roughly nor
too frequently, for fear of exhausting the sensibility when it
is slight. Just after unconsciousness is induced, the eyelids
are often closed very strongly when their margins are
touched, especially in females, and there seems to be a posi-
tive hypersesthesia ; this, however, is only apparent, and
arises from the control of the will being removed, whilst
sensibility remains. By continuing the chloroform, the sen-
sibility of the edges of the eyelids diminishes until, at last,
they may be touched without causing winking. Under
these circumstances, the most severe operation may, in
almost every case, be commenced without sign of pain. I
have employed this test of the sensibility or insensibility of
the patient ever since chloroform has been in use, and also
in the employment of ether in 1847, and I-am satisfied that
it affords more reliable information on this point than any
other single symptom. It even indicates the amount of
sensibility where a little remains ; when, for instance, touch-
ing the margin of the eyelids causes very slight and languid
winking, the patient will commonly flinch a little if the
knife is used, but only in a manner that can be easily re-
strained, and will not interfere with the majority of opera-
tions. The cases, in which the indication afforded by the
eyelids is not always to be depended on, are those of hyste-
rical patients, in whom there is sometimes no winking on
touching the eyelids, even when unconsciousness is scarcely
induced. In such cases, one must judge by the other symp-
toms, and also by the length of time the patient has in-
haled, the strength of the vapour, and depth and activity
of the breathing. Indeed, these conditions should be ob-
served and taken into account in every case; and all the
symptoms exhibited by the patient should be watched, such
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overlooked. It is by the breath that the chloroform enters,
and it is extremely improbable that any one would go on
giving the vapour after the breathing became stertorous and
laboured.

The patient sometimes holds his breath after he is uncon-
scious, and before he is insensible ; this occurs under two
conditions : first, after deep and rapid breathing, during
which the patient seems to absorb more oxygen than is im-
mediately required, under the circumstances; and in this
condition, I have known him hold his breath for a whole
minute, whilst the pulse was unaffected. The other condi-
tion in which the breathing is suspended, is when there is
rigidity in the third degree of narcotism, and the respiratory
muscles seem to partake of the general rigidity ; the holding
of the breath in these cases seldom continues so long as
under the former circumstances. I do not consider that
there is any danger from either of these kinds of suspension
of breathing. T believe it always returns as soon as there is
a want of oxygen in the system. Of course the inhaler
need not be applied to the face when the patient is not
breathing, and he may as well have an inspiration or two
without chloroform when the breathing is renewed. It is
seldom requisite to carry the effects of chloroform so far
that the breathing becomes stertorous, and whenever stertor
is observed, the inhalation should be suspended; under
these circumstances, the patient is always insensible. In
some cases, in which a little more chloroform has been in-
haled than is necessary, the patient breathes for half a mi-
nute or so by the diaphragm only, and breathes in fact
hardly at all. The abdomen rises and falls freely, but, from
the muscles of the chest not fixing the ribs, hardly any air
enters the lungs, and the face becomes rather livid ; mean-
while the pulse goes on very well, and at last the patient
draws a deep, sonorous inspiration, the face resumes its
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occasionally occupied five or six minutes in doing so. It is
desirable to proceed slowly and cautiously, because, when
these symptoms occur, the patient has already absorbed
nearly the usual quantity of chloroform, and he often holds
his breath, and then takes a sudden and deep inspiration,
when he might inhale an overdose of vapour, unless it were
presented to him in a well diluted state.

When the rigidity and struggling are subdued, the
breathing, in some cases, becomes stertorous, and relaxation
of the muscles takes place, the limbs appearing quite
flaceid ; but by proceeding gently, these effects may gene-
rally be avoided, and the patient becomes quiet, whilst the
breathing is natural, and the muscles are in a moderate
state of tension. If the operator should be afraid to proceed
with the exhibition of chloroform, on account of the violence
of the muscular spasm and rigidity, it will be satisfactory to
him to know that, if the inhalation is resumed in a few mi-
nutes, these symptoms will be less violent than at first,

Struggling and rigidity are less likely to oceur, when
chloroform is administered slowly, than under opposite eir-
cumstances ; but it is impossible to prevent these phenomena
altogether in certain patients. After they are once subdued,
they but very rarely recur during the operation ; the patient,
in most cases, seems to take on, when he is subdued by the
chloroform, the same relation to it that women, children,
and persons in a state of debility have from the first. M.
Chassaignac has called this condition one of tolerance of the
chloroform. It is a condition in which the patient bears
both the chloroform and the operation very comfortably ;
but tolerance of a medicine is generally meant to imply that
the patient can take it in larger quantity than before. But
this is the reverse of what occurs when the patient is in a
tranquil state from chloroform ; he has already absorbed a
considerable quantity, which has most likely penetrated
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haled with advantage in cases which at first seem very un-
favourable. I received a note in 1849 from a medical man
in the country, in which he says:—“I have now a young
lady under my charge, from whom I am about to remove a
tumour attached to the ear. She is anxious to take chloro-
form, and by the desire of herself and mother, I yesterday
administered it by way of trial, but only to what would be
termed the second, and perhaps you would say, the first
degree. She lost some sensation, but was quite conscious,
and spoke. She felt giddy; there was tumultuous beating
of the heart, and a much accelerated pulse, with a dilated
pupil; a perfect coldness over the whole skin, with an
equally cold perspiration ; and, during recovery from this
slight effect, severe tremors of the whole body, so much so
as to shake the couch on which she was lying. From this
state she did not recover for nearly an hour. She com-
plained of great giddiness and oppression at her chest. She
is a healthy looking, florid girl, but not strong, and has had,
from time to time, severe spasm affecting her chest, so much
g0 as to take away her breath. I have thus endeavoured to
give you an outline of the constitution of my patient, how
she had suffered, and what were the effects of the small dose
of chloroform given by an inhaler. I never witnessed such
extreme cold, tremor, or such tumultuous action of the
heart ; and am therefore anxious for the opinion of one who
has administered chloroform under a greater variety of cir-
cumstances than myself, and to learn whether the symptoms
I have described are sufficient to deter one from giving a
sufficient dose to cause entire suspension of consciousness,
My own impression is that they are sufficient to deter, but
the patient and her friends being both anxious it should be
inhaled if possible, I shall only be too glad to hear that yon
have witnessed like symptoms, and that you do not consider
them sufficient indications of danger to deter me from its
careful administration in the case.”
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begins to exhale in the form of vapour from the blood as it
passes through the lungs. Tt cannot be detected by the
sense of smell, after the lungs have been emptied, by two
or three expirations, of the vapour they contained at the
moment when the inhalation was discontinued ; but I have
detected it by chemical means, after consciousness had re-
turned. The chloroform exhales in greatest quantity at
first, and the patient usually recovers his sensibility and
consciousness in the time which it ought to take for the
chief part of the chloroform to be exhaled, according to
mechanical principles; as will be explained in treating of
the modus operandi of this agent. The last traces of the
chloroform of course exhale more slowly, and a very minute
and insignificant quantity may remain for a considerable
period in the system, not only of the patient, but of anyone
who was standing by whilst he inhaled.

It is probable that a small portion of chloroform passes
out by other channels than that of the expired air: the
latter, however, offers such a ready and expeditions outlet,
that the guantity excreted in any other way is, most likely,
very minute. I have on four occasions examined urine
passed after the inhalation of chloreform, by boiling it in a
flask, and passing the vapour, first through a red-hot tube,
and afterwards through a tube moistened inside with solu-
tion of nitrate of silver, and I only on one ocecasion obtained
a very slight precipitate of chloride of silver.

The patient usnally becomes conscious within five minutes
after the inhalation has been discontinued. After a short
inhalation, for a very brief operation, consciousness some-
times returns immediately, and after a prolonged inhalation
the recovery of consciousness is sometimes retarded till ten
minutes have elapsed. Old people are often longer than
others in awaking from the effects of chloroform, owing,
no doubt, to their slower breathing and eirenlation. Chil-
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awaking, are still entirely occupied with the subject of their
dreams, i

The greater number of patients who inhale chloroform
have to remain in bed on account of the operation which
has been performed, but after minor operations, the patient
is sometimes able to walk away within five minutes; al-
though more frequently there is a little langnor or feeling
of fatigue for half an hour or so; and it is desirable in all
cases for the patient to sit or lie quietly for this space of
time, if not longer, before he makes any mental or bodily
exertion, even if he feels quite well.

OCCASIONAL SEQUELAE OF THE INHALATION OF CHLOROFORM.

Sickness. The chief drawback to the benefits conferred
by chloroform is the sickness which in many cases follows
its use. It is most frequent when the inhalation takes
place soon after a meal, and some of the precautions which
are requisite in order to avoid this symptom, or render it
as rare as possible, have already been described (p. 74);
but it occurs in certain cases, notwithstanding the best
measures which may be used for its prevention. Moving
the patient as the effects of the chloroform are subsiding is
very apt to excite vomiting when it might not otherwise
occur ; it is therefore desirable, when cunvénient, to allow
the patient to lie for half an hour or so, without moving
his head from the pillow. By this means, even when a
feeling of nausea is present, it often subsides without the
occurrence of vomiting. It is advisable also not to give
the patient anything to eat or drink till about an hour after
the inhalation, and, as a general rule, not even then, unless
there is some inclination for it ; for if anything is taken into
the stomach before the effects of the chloroform have entirely
subsided, it is apt to excite vomiting. Even medicine, such
as an opiate, is better delayed for an hour or upwards,
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which chloroform is administered, and they chiefly oceur in
persons who are subject to attacks of vomiting from slight
causes, or, as they say, to bilious attacks. '

The most usual time for the vomiting to commence is
when the inhalation has been discontinued, and the effects
of the chloroform are passing of In many cases, it occurs
before the patient has become quite conscious, and he does
not know that it has occurred unless he is told. In a few
cases, especially where there is a good deal of food in the
stomach, the vomiting comes on before the operation is
finished, or even before it is commenced. When vomiting
comes on during an operation, it is apt to interfere with the
inhalation, and it is sometimes difficult to prevent the
patient from waking; but this can be accomplished by
wiping the patient’s mouth, and reapplying the chloroform,
the moment the act of vomiting ceases. In many cases,
however, the sickness does not come on till the patient is
quite awake, and perhaps, even then, not until he mowves.
I believe that the sickness which is due to chloroform al-
ways commences within an hour or two, or at the farthest,
just after the first food which is taken, I have known
vomiting attributed to the chloroform which did not eccur
till the following day, but I ascertained that a dose of
opium had been taken at night, and it was to this that the
sickness was probably owing. In those cases where the
chloroform does cause sickness in the first instance, it is not
always the cause of all the vomiting which the patient may
suffer, If the patient becomes infected or is inoculated
with the poison of erysipelas or hospital gangrene at the
time of the operation, he will probably be attacked with
vomiting a day or two afterwards; and if sickness has
already been caused by the chloroform, that which is due to
disease may appear to be a continuation of it

Soon after the introduction of chloroform, I administered






104 CHLOROFOEM.

caused by chloroform, and is in fact a consequence of if,
being, like the sickness, most frequent after a full meal.
This depression is usually relieved by vomiting. I have
met with a few cases in which there has been more decided
faintness, and once or {wice absolute syncope after chloro-
form, which was not attributable to loss of blood. In these
cases, however, the patients were in the sitting posture, and
they recovered from the syncope immediately, on being
placed horizontally. The patients most subject to faintness
after chloroform are those who are subject to this affection
at other times, being often persons in a state of ansemia, or
having the symptoms of fatty degeneration of the heart.
Faintness is, however, very much more rare after operations
with chloroform than without it. The only cases in which
I have seen it follow the use of chloroform in the horizontal
position, and where there was no considerable loss of blood,
have been two or three of operations on the rectum, per-
- formed before breakfast, and after a brisk purgative had
been taken the previous night. It might be advisable,
where persons in a state of debility have taken a purgative,
to make an exception to the usual rule of prohibiting the
breakfast, and to risk the inconvenience of vomiting rather
than the more formidable symptoms of faintness from
inanition.

The faintness which now and then follows an operation
under chloroform should be treated on hrdinar}r principles,
as the horizontal posture, the application of the vapour of
ammonia to the nostrils, and the exhibition of brandy or
wine, if the other measures do mnot suffice. I never give
ammonia internally where a patient is sick or faint, but the
spirit of sal volatile, when at hand, serves very well to pour
on the corner of a towel and apply to the nostrils.

Hysteria. 1 have already stated (p. 51) that chloroform
occasionally excites hysteria in those who are subject to
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a tooth. He became alarmed, in the first instance, from the
impression that he had given an overdose. In a few mi-
nutes, however, the patient burst out in a loud fit of
langhter, but again became unconscious, and various mea-
sures were used to restore her, including even artificial
respiration, in the idea that she was still under the influence
of chloroform. I was sent for thirty-six hours after the
inhalation, and found the patient apparently in a profound
state of insensibility, and breathing very feebly. Guided by
the considerations mentioned above, I concluded that she
was only labouring under hysteria, and that the anxiety of
those about her tended very much to keep up the complaint.
The anxious attendance on her was discontinued, she took
some medicine containing valerian, and became quite con-
scions in few hours. I was told, however, that she did not
seem quite well for some time.

I am not aware of any permanent ill effects having been
produced by chloroform, although, amongst the multitudes
of persons who have inhaled it, some have not failed to
blame it for symptoms that have occurred afterwards.

A clergyman from the country called on me, in 1852,
and the following are some notes I made when he left my
room. He is 63 years of age. He said that he had inhaled
chloroform about a year ago to have four teeth extracted.
He felt very well for about a week afterwards, but on his
pupils returning, and his beginning to apply himself to
teaching, he became affected with flushings of the face and
a rushing noise in his head, which lasted occasionally for a
day or two, and have troubled him ever since. An eminent
physician, whom he named, prescribed guinine, under the
use of which he became worse. An eminent surgeon pre-
scribed infusion of hops, ete., and he has tried other me-
dicines without good effect. He had been recommended
to travel, and had been to Switzerland ; but the com-
plaint troubled him when at leisure, as well as when ap-
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perature of 60° Fah.,, may exist in combination with 257
cubic inches of air, making it expand to not quite 300 cubic
inches ; the whole of which might be breathed in twelve
ordinary inspirations of 25 cubie inches each. If the inha-
lation of vapour of this strength were continued till insensi-
bility was induced, the lungs would still contain a great quan-
tity of unabsorbed vapour. The amount of air usually present
in the lungs is about 250 cubic inches, and if saturated with
chloroform at the temperature of 60° it would contain the
vapour of 30 minims. About half of this might be ab-
sorbed, the remaining half passing off in the expired air;
but the addition of 15 minims to the 18 minims already
absorbed would almost double the quantity of chloroform in
the system, and bring the patient necessarily to the brink
of death. It is true that, in the ordinary methods of inhala-
tion, the air seldom becomes quite saturated with vapour,
and usunally is not more than half saturated, or accidents
might be of much more frequent oceurrence ; but the above
considerations are sufficient to show that the amount of
vapour contained in the air breathed by the patient should
not be left to mere accident, such as the varying tempera-
ture of the handkerchief from which the chloroform is
breathed, or the greater or less extent of wetted surface
over which the air passes. It should be recollected also that
the patient sometimes draws a deep and sudden inspiration
by which he may inspire 100 cubic inches of air, which
wounld contain, if strongly charged with vapour, ten or
twelve minims of chloroform—a large quantity to be sud-
denly added to that already in the circulation, when the
patient is insensible, or nearly so.

It is, however, only by a knowledge of the different modes
in which chloroform is capable of causing death, that the
exact nature of the accidents from this agent can be under-
stood, together with the means of preventing them, and

. s i
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feebler, and in about a minute they could be no longer
heard. Just at this time, however, the cat took a gasping
inspiration, and immediately the heart was heard to beat
in a most rapid manner. The gasps were repeated, and the
action of the heart became less rapid, but stronger. In a
little time, both the breathing and the action of the heart
became natural, the cat remaining, however, insensible for
some minutes.

Ezxperiment 24. A cat, about the same size as the last,
was put into the same jar, and the same quantity of chloro-
form was introduced. It was removed at the end of four
minutes, when it was so far insensible as to offer no resist-
ance. Being laid on the table, it was made to breathe air
charged with ten per cent. of vapour of chloroform from a
ladder. Twenty-five minims of chloroform were put into

“the bladder, which held 250 cubic inches, and it was filled
up with the bellows. JA portion of another bladdery which
was attached to the Etﬁﬁ-cock, was made to surround the
head of the cat, which consequently breathed to and from the
bladder. In half a minute it was quite insensible : in about
half a minute more the breathing became difficult, and the
sounds of the heart less distinet. The breathing became
gradually slower, and ceased altogether between three and
four minutes after the respiration from the bladder com-
menced. The sounds of the heart were rather frequent, and
scarcely audible, just before the breathing ceased, and they
could not be heard afterwards. The chest was opened
three-quarters of an hour after death. The lungs were of a
pale red colour, everywhere permeated with air; and a
small quantity of fluid blood flowed from them on making
an incision. The right cavities of the heart were quite full
of blood, and the left cavities contained a small quantity.

Fzperiment 25. A cat was made insensible in the same
manner as the two previous ones. As it made strong efforts
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The paralysing effect on the heart of large doses of chlo-
roform was shown in the first experiments which were
made with this substance, viz., those by Dr. R. M. Glover

[ in 1842.%) In animals which were killed by injecting it
into the jugular vein, the irritability of the heart was found
to be destroyed, whilst this organ retained its irritability in
those that were killed by the injection of chloroform into
the arteries, stomach, or peritoneum. I have frequently
arrested the action of the heart remaining in animals which
were opened immediately after death, by blowing the vapour
of chloroform on it ; and I ascertained by some experiments
on frogs, that the motion of the heart can be arrested by an
amount of chloroform somewhat greater than suffices to
suspend the respiration. As absorption of chloroform va-
pour is confinued by the skin of these animals after the
respiratory movements have ceased, they can be exposed to
the vapour till the action of the heart is suspended by its
direct influence.

Ezperiment 26. Four and a half grains of chloroform
were introduced into a jar containing 600 cubic inches,
being three-quarters of a grain to each 100 cubic inches,
and, the vapour having been equally diffused, two frogs
were put in. They tried to climb up the side of the jar,
as if wishing to make their escape, and one or the other
occasionally ceased to breathe for a minute or two, probably
from disliking the vapour, but commenced to breathe again.
In about five minutes the efforts to escape ceased, and they
only moved to adjust their equilibrium when the jar was
disturbed. They were now breathing regularly, and con-
tinued to do so till about ten minutes after their introduc-
tion, when all voluntary power ceased, and the breathing
began to be performed only at intervals. They were al-
lowed to remain till half an hour had elapsed, during the

* Edin. Med. and Sarg. Journal, vel. 1viii.
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The effect of chloroform on the heart of the frog is further
shewn by the next experiment.

Eaxperiment 27. A frog was placed in the jar ucm'aalmng
600 cubic inches, with six grains of chloroform. In twenty
minutes the respiration had ceased, but the heart continued
to pulsate strongly. At the end of three-quarters of an
hour, the pulsations were more feeble, and had diminished
from 40 to 30 in the minute. An hour and five minutes
from the commencement of the experiment, no movement of
the heart could be observed. The frog was taken out of the
vapour, and a portion of the sternum and integuments re-
moved, so as j_:nartl:,r to expose the heart, when it was found
to be still contracting, with a very feeble undulatory mo-
tion. This motion inereased in force, and, in a quarter of
an hour after its removal, the heart was pulsating regularly
and strongly, the ventricle apparently emptying itself per-
fectly. When the frog had been out twenty minutes, it was
placed again in the same jar, with the same quantity of
chloroform. In about ten minutes, the heart’s action began
to fail again; and in about twenty minutes, the slightest
movement could no longer be perceived in it. The frog was
immediately taken out, and the ventricle of the heart was
pricked with a needle. In a few seconds, a slight quivering
was observed,—whether the result of the prick is not cer-
tain,—and the action of the heart became gradmally re-
established as before. It was arrested a third time by
exposure to the vapour; and although, in its third removal,
the anterior extremities of the frog had become rigid, the
heart resumed its action partially, and continued to contract
feebly for three or four hours after the rigidity of death had
invaded the body and limbs of the animal. The tempera-
ture of the room was 62" during this experiment.*

In thl: human being and all other creatures of warm

* Lond. Med. Gaz., vol. xlii, p. 414,
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frequent, and the ventricles being apparently emptied at
each contraction. The bladder charged with ten per cent.
of chloroform was again attached, and artifieial respiration
was made with it. The right venfricle began almost imme-
diately to become distended ; and, by the time that eight or
ten inflations of the lungs had been made, the contractions
of the heart were very slow and feeble. Artificial respira-
tion with air was resumed, but without the effect of restor-
ing the action of the heart. The lungs were observed at
the time when the right ventricle was becoming distended,
and it was noticed that their colour was unchanged. They
afterwards became paler, as the artificial respiration was
continued after the ventricle had ceased to empty itself
No contractions of the diaphragm were observed after the
first inflation of the lungs with chloroform, and the rabbit
did not gasp at any time ; whilst the cats were observed to
make a few gasping efforts at the time when the heart’s
" action was ceasing.

The circumstance of the lungs not changing in eolour at
the moment when the right ventricle was becoming dis-
tended, which was observed in the cats as well as in the
rabbit, shows that the distension arose from the failure of
the contractile power of the heart, and not from impediment
to the pulmonary circulation ; for, in the latter case, the
lungs would have become congested, and of a deeper colour,
~ In one of the cats, it appeared to me that the left, as well
as the right ventricle, was distended with blood ; but this
distension of the left ventricle did not continue.

In the Experiments 24 and 25, related above, the animals
were first made insensible by vapour of moderate strength,
in order to keep them quiet for the application of the ste-
thoscope whilst the stronger vapour was inhaled, but when
animals are made to breathe air containing ten per cent. or
s0 of vapour of chloroform from the first, death takes place
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removed. A similar operation had been performed on the
other foot, in the previous November, in the Newecastle
Infirmary, when ether was administered with a satisfactory
result. The following is the account of the accident by
Dr. Meggison, who administered the chloroform: *She
appeared to dread the operation, and fretted a good deal :
in fact, she commenced sobbing on our entering the house,
and continued so until seated in the operating chair, and
commencing the inhalation, which was done from a handker-
chief on which a teaspoonful of chloroform had been
poured. After drawing her breath twice, she pulled my
hand from her mouth. I told her to put her hands on her
knees, and breathe quietly, which she did. In about half a
minute, seeing no change in breathing, or alteration of
pulse, I lifted her arm, which I found rigid. I looked at
the pupil and pinched her cheek, and, finding her insensible,
requested Mr. Lloyd to begin the operation. At the ter-
mination of the semilunar incision she gave a kick or
twitch, which caused me to think the chloroform had not
sufficient effect. I was proceeding to apply more fo the
handkerchief, when her lips, which had been previously of
a good colour, became suddenly blanched, and she spluttered
at the mouth, as if in epilepsy. I threw down the hand-
kerchief, dashed cold water in her face, and gave her some
internally, followed by brandy, without, however, the least
effect, not the slightest attempt at a rally being made. We
laid her on the floor, opened a vein in her arm, and the
jugular vein, but no blood flowed. The whole process of
inhalation, operation, venesection, and death, could not, I
should say, have occupied more than two minutes.”*

An examination of the body was made the day after
death by Sir John Fife and Dr. Glover, who reported as
follows :—“ The body was that of a well-grown female of

*# London Medieal Gasette, vol. x1i, p. 255.
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and as the lungs were crepitant throughout, in the above
case, it is probable that the congestion was not greater than
is commonly met with in cases of sudden death without
h@morrhage. Dr. Simpson published his opinion, imme-
diately after this case occurred, that it was not caused by
the chloroform, but by the brandy which was given when
the alarming symptoms came on; but Dr. Meggison replied
that only a teaspoonful of brandy was given ; that it was
swallowed, though with difficulty; that there were mo
symptoms of choking from it; and that the girl was with-
out pulse when it was given.*

From the lips becoming suddenly blanched in the above
case, there is every reason to conclude that the heart was
suddenly paralysed. The patient breathed for a little time
after this, and was able to swallow, though with difficulty.
The process of inhalation occupied only a little more than
half a minute in Dr. Meggison’s estimation; yet he appeared
to think that the fluid drachm of chloroform which he had
put on the handkerchief had evaporated ; for he was about
to apply more when the alarming symptoms appeared.
But supposing only one-third of the drachm was actually
inhaled into the lungs in the half minute, the vapour would
necessarily be in a highly concentrated state—probably -
twenty cubic inches of vapour in 200 cubic inches of air,
which would be adequate to occasion the result which hap-
pened. In the short space of about half a minute, the
blood could not be uniformly impregnated with the vapour ;
only a portion of it could pass through the lungs in the
time ; yet, as the patient was rendered insensible, this por-
tion must necessarily have been highly charged with vapour.

It was often the practice to render the patient insensible
in as short a time as half a minute, when chloroform was
first introduced, but I believe never without danger ; and I

# Opus cit., p. 341,
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upon the patient’s pulse; observed that it was feeble, and
immediately ceased to beat; respiration also ceased about
the same time. The face, which was previously pale, now
became livid, as did also the finger nails ; and the lower jaw
dropped, and the tongue projected a little at one corner of
the mouth, and the arms were perfectly relaxed. The
females regarded her as being then quite dead.”*

The dentists gave nearly the same account, saying that
the breathing was at first slow, and that the patient in-
haled twelve or fifteen times, occupying from a minute to
seventy-five seconds. They committed the great error of
not placing the patient at once in the horizontal position,
when the alarming symptoms came on, but kept her sitting
in the chair, from five to ten minutes, whilst they sent out
for restoratives. They thought the patient was living
during this time, but her female friends thought not. The
patient was placed on a sofa, and sometime afterwards arti-
ficial respiration and galvanism were applied without effect.

An examination of the body was made twenty-six hours
after death by Drs. Mussey, Lawson, Baker and Mulford.
The following are the chief particulars of the appearances
met with. A larger quantity of blood than usual flowed
from the sinuses of the dura mater. General aspect, colour,
and consistence of the brain, normal TLungs considerably
but not intensely congested ; crepitated freely at all points ;
no extravasation. Lining membrane of bronchia slightly
congested, apparently the result of recent catarrh; deeply
stained by the blood. Pleura at all points highly injected ;
six drachms of bloody serum in the right, and two ounces
in the left chest. Pericardium contained six drachms of
bloody serum. Heart flaccid, and all its cavities entirely
empty ; inner surface of both ventricles and auricles deeply

* London Medical Gazette, vol, xlii, p. 80, from Western Lancet, and
I'hil, Med. Exam. April 15844,
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ble. Although the heart was empty, the stained condition
of its cavities showed that they had contained blood at the
time of death and afterwards. Owing to its fluid state, it
probably escaped from the heart during the moving of the
body ; especially during the examination of the head, which
was made first.

Case 3. The next recorded case of death from chloroform
is reported by Dr. John C. Warren, of Boston, U.S,, in the
London Medical Gazette® His report, apparently ex-
tracted from some other report, is as follows.

“ Name—Patrick Coyle. [Age—not stated.] Date—
March 1848, Disease—fistula. Previous use of chloro-
form—once. Time of inhalation—about one minute. Quan-
tity consumed—about thirty drops. [Query minims.] Pos-
ture—upon the side. Lapse of time till death—about one
minute, Symptoms—showed signs of pain, by putting his
hand to the part; in a moment his pulse, which was full
and natural, sank: death. Morbid appearances—brain,
with membranes, natural and healthy. Heart enlarged,
pale, and soft ; two or three ounces of serum in pericardium ;
bloodvessels with dark fluid blood. Lungs, studded with
tubercles ; abscess in each ; lower parts congested ; pleura
extensively adherent; stomach—mucous membrane sof-
tened, its veins turgid.”

Nothing is said about the apparatus used in this case, but
from the summing-up of Dr. Warren’s paper, it must have
been either a towel or a handkerchief The quantity of
chloroform employed appears to have been much less than
in the two previous cases. In speaking of drops, the writer
probably means minims, or what is the same, a quantity
equal to as many drops of water. Thirty drops of chloro-
form from a small phial are only equal to between six and

* Vol. xliii, p. 682.
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patient, was inflation of the lungs, which was performed
with such force as to produce permanent dilatation of the air-
cells. The lungs, besides being distended from this cause,
were found after death to be visibly engorged in their lower
lobes. When cut into, a large quantity of black blood
escaped. The cavities of the heart were empty, but the
internal membrane, especially of the right cavities, was red.
The tissue of the heart was pale, and was easily torn. Air
was found in the pulmonary veins, and in most of the sys-
temic veins throughout the body. The blood was very
dark-coloured and fluid.*

M. Gorré reported the above case to the Academy of
Medicine of Paris, and a commission was appointed to
inquire and report on it, who came to the following con-
clusions.

“ 1. In the medico-legal fact submitted to our notice, we
found no indication of the poisonous action of chloroform ;
and consequently we reply to the minister, that the patient
of M. Gorré did not die from the effect of inhalation of that
agent.

“ 2. There have occurred a great mumber of analogous
cases of sudden and unforeseen death, during operations,
without any administration of chloroform, in which the
most minute examinations have failed in detecting any
assignable cause of death.

“ 3. In the case in question, the most probable cause,
under all circumstances, seems to have been the mixture of
a considerable quantity of gas with the blood.”

The report on this case gave rise to frequent discussions
in the Academy, extending over several months, and the
Academy ultimately confirmed the above conclusions, but

* Gazette Médicale, 8 Juillet, 1848; and London Medical Gazette,

vol. xlii, p. 211.
+ Proceedings of Academy on Feb, 6th, 1849, See London Journal of

Med., 1849, p. 307,
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not a little remarkable that most even of those speakers
who opposed the conclusions of the commission, agreed that
death was caused by a sudden development of air in the
veins ; and differed from them only in this, that they consi-
dered the chloroform as the cause of the evolution of air or
gas, and that it proved fatal in this way. That the air was
not caused by putrefaction, and that it did not enter by the
wound in the thigh, may be readily admitted, but there re-
mains the artificial respiration, which was performed with
such force as to produce permanent dilatation of the air-
cells. It was argued in the Academy that, as the air was in
the systemic, as well as in the pulmonary veins, it could not
have been introduced by the artificial respiration, since the
left ventricle had previously ceased to act; but the action
of the left ventricle is not necessary for the passage of the
contents of the arteries through the capillaries into the
veins, since this commonly goes on after death, the arteries
being usually found entirely empty of the blood they must
have contained at the moment of death. With regard to
the passage of the air out of the heart into the arteries, sup-
posing that the pulmonary veins were ruptured during the
inflation of the lungs, there is an observation of Dr. Sibson’s
which will explain both this circumstance and the fact of
the heart itself being found empty of blood. He found that
the heart was often emptied of blood by distending the
lungs with air after death in preparing the body for his
diagrams of the position of the viscera.*

With the conclusions above quoted, some additional ones
were adopted from the second part of the report of the
commissioners ; in these it was admitted that chloroform is
capable of causing death, if administered too long, or in too
large doses. One of these additional conclusions, however,
is as erroneous as the previous ones. It is, “there is risk of

* Lond. Med. Gaz., vol. xliii, p. GD4.
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tion of the joint, inhaled chloroform from an apparatus for
five minutes, and died at the beginning of the operation.*
Further particulars are not given.

Case 7. A young gentleman, who had returned from
Australia to visit his relatives in the neighbourhood of
Govan, inhaled chloroform for an intended operation on the
great toe, in December 1848, It is stated that the patient,
after inhaling it, almost instantly expired. This account
appeared in the Glasgow Herald, and was copied into the
medical journals.+ I believe that no further account of the
case was ever published.

Case 8 occurred on January 19th, 1849. It is related by
Dr. John C. Warren.; John Griffith, an Irishman, aged
thirty-one, a seaman in the American navy, was admitted
into the New York Hospital early in December 1848, on his
return from Mexico. He was suffering with diarrheea,
chancres, and heemorrhoids. The following is the account of
this accident.

“ Gturdon Buck, jun., attending surgeon to the New York
Hospital, being sworn, says, that ‘on or about the 26th of
December, I advised that chloroform should be administered
to the deceased, for the purpose of examining the condition
of the rectum, the parts being in such a state of excessive
irritation as scarcely to admit of a separation of the nates.
The patient recovered from the effec¢ts of the chloroform,
and remained in all respects in the same condition, except
the local ailments spoken of; and he havirg never com-
plained of either his head or his chest, and not having suf-
fered from the first administration of chloroform, I directed
it to be administered to him for the purpose of performing

* Bouisson, Traité de la Méthode Anesthésique, p. 398,
+ London Med. Gaz., vol. xliii, p. 41. 1 Ibid., p. 712,
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tion, and when an operation which probably occupied two
or three minutes had been performed, that the patient sud-
denly expired. The evidence of paralysis of the heart is,
however, distinct enough in the absence of pulse at the
wrist, and the livid hue of the countenance. In several of
the previous cases, there was sudden pallor at the moment
when the heart ceased to injeet blood into the capillaries,
but in a patient well supplied with blood, the sndden arrest
of the action of the heart would cause turgescence of the
veins and venous capillaries, which would be evident in the
face in a few seconds. The syncope occasioned by paralysis
of the heart differs from that kind of syncope which is
caused by loss of blood, inasmuch as the right cavities of
the heart are full in the former instance, and empty in the
latter.

The circumstance of the patient having inhaled chloroform
to insensibility three weeks previously, without accident or
ill effects, is worthy of notice, as showing that the fatal
event did not depend on any peculiarity of constitution.

Although the heart was found to be empty, its flabby
condition and the watery fluid in the pericardium indicate
that it must have contained blood at the time of death.

Case 9 occurred on January 24th, 1849, at the Hotel-
Dieu, Liyons, where case 6 previously happened. The patient
was a youth, aged seventeen, named J. Verrier, who had
been employed as a miner. He was of good constitution,
and was about to undergo amputation of the middle finger
for necrosis of the first phalanx. The following is the
account of the accident.

“As the patient’s health was good, he was at once, and
by his free consent, placed under the influence of chloroform.
As usual, a piece of fine ganze was employed ; it was spread
over the face, leaving a free passage for atmospheric air;
the chloroform was dropped from time to time upon that
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wards through the larynx, by passing a tube through the
glottis, as it was perceived that air had passed from the
mouth into the stomach. The precordial, epigastric, and
laryngeal regions were energetically cauterised with a hot
iron. The pulse did not return. For the space of half an
hour every effort was made to resuscitate the patient; but
in vain.

“ The autopsy could not be made until seventy-two hours
after death. The temperature being low, the body showed
no signs of decomposition ; there was still rigidity of the
limbs, The features were not altered. The examination of
all the organs was made with care.

“ The stomach contained about one ounce and a half of a
thick fluid, of the colour of the lees of wine, in no respect
resembling an alimentary fluid. The organ was distended
with gas, as was also the rest of the alimentary canal, which
was otherwise sound. The liver and spleen were somewhat
congested.

“ The heart, which was normal in volume, was flaceid and
empty, contained neither blood nor air. The ventricular
parietes were moistened by a fine, very red foam, as if from
the presence of a little blood, which had been, as it were,
whipped by the fleshy columns of the heart. The vena
cavie and the portal veins were distended by black fluid
blood in great quantity. On the Eustachian valve there
was a fibrinous clot, moderately firm, and weighing from
sixty to seventy grains. It was the only clot met with in
the cavities of the heart and great vessels. These cavities,
which were carefully opened, did not contain any appreci-
able quantity of air.

“The lungs retracted on opening the chest. They pre-
sented both in their surface and in their substance a very
black colour; otherwise their tissue was healthy. The
larynx and trachea presented no lesion. The brain was
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« sprinkled on a handkerchief, and held over the mouth and
nose. . . This quantity of the agent failed, however, to pro-
duce anwesthesia, having caused only the ordinary excite-
ment and strugeling.” After a delay of two hours, more
chloroform was procured, and half an ounce was again
applied on a handkerchief, “ care being taken to allow the
entrance of air at short intervals.” Insensibility was in-
duced, and the toe was amputated; the chloroform being
applied, as I was told, during part of the time of the oper-
ation. At the close of the operation, no blood escaped when
the pressure was removed from the arteries ; the patient was
in fact dying, and in a short time expired. “A few inspira-
tions were noticed after the pulse had ceased at the wrist.”*

The lungs were of a dark venous hue throughout, a large
quantity of blood escaping from them when cut into.
Mucous membrane of trachea and bronchi congested. Heart
rather large but flabby; auricles empty; each ventricle
contained about an ounce of semi-fluid blood (the lungs had
been inflated). Head : sinuses and veins contained blood,
but not to any remarkable amount. But few bloody points
oceurred in cutting into the cerebral mass. Kidneys con-
gested.

The failure of the first attempt to cause insensibility in
this case, when so large a quantity of chloroform was used,
illustrates very forcibly the uncertainty and irregularity of
the way in which it was administered. On the first occasion
only excitement and struggling were produced, and on the
next the patient died suddenly.

Case 11 oceurred on August 23rd, 1849, at Langres,
France. The subject of it, Madame Labrune, was reported
to be a healthy married woman. She inhaled chloroform
with the intention of having a tooth extracted. “ Complete

+ Lancet, 1849, vol. i, p. 200,
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and the chest exposed to fresh air from a window near to
the bed; cold water was dashed in his face, the chest
rubbed, and ammonia applied to the nose. After struggling
for about a minute, he became still, the skin cold, pulse
scarcely perceptible, and soon ceased to be felt at the wrist ;
respiration became slow and at intervals, but continued a
few seconds after the cessation of the pulse. Immediately
on the appearance of these symptoms, artificial respiration
was commenced by depressing the ribs with the hands and
then allowing them to rise again until the proper apparatus
was brought, when respiration was kept up by means of
the trachea tube and bellows, and oxygen gas introduced
into the lungs by the same means. Galvanism was also
applied through the heart and diaphragm, but all sigrs of
life ceased about six or seven minutes after the commence-
ment of inhalation. These means were persisted in until a
quarter past three, but to no purpose. On removing the
inhaler, the sponge, which only contains one drachm, fell
upon the floor, and the chloroform splashed about,—thus
showing that a considerable part of the chloroform remained
unused ; so that the patient could not have inhaled more
than a drachm. Every endeavour was made to procure a
post-mortem examination, but in vain.”*

The above account is published in the Medical Gazette as
communicated by Mr. Solly, but it is clearly not written by
him, and it presents a very confused narrative of what
occurred. If we are to understand the events in the
sequence in which they are related, we must conclude that
the patient became insensible and had the operation per-
formed, that he then exhibited alarming symptoms for
which cold water was dashed in his face and other measures
were employed, and yet that after this he strugeled for
about a minute. This would be a state of things incon-

* Lond. Med. Gaz., vol. xliv, p. 757.
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“He gave her but a small dose to commence with, imbibed
from a sponge, and then commenced the operation. Finding
that did not make her insensible, about a drachm more was
poured on the sponge, which she inhaled again for a few
seconds. He then went on with the operation, and shortly
afterwards heard a peculiar sound, which he could not
describe, and she died in a moment; all the attempts to
rouse her proved ineffectual She spoke in Welsh before
she died, but so quickly that he did not know what she
said ; he had no doubt that she died from the effects of the
chloroform.” #*

Case 14 occurred at Berlin. The subject of it was a
young lady twenty years of age, of good health, well made,
and of a good constitution. The chloroform was inhaled for
the extraction of a tooth. It was administered on a sponge,
covered with a napkin. The dentist who administered it
was not a medical man. He made five unsuccessful attempts
to extract the tooth under chloroform. Three of these
attempts were at nine in the morning, and two about noon,
just before the accident. His patient suddenly died almost
at the commencement of the last attempt to administer
chloroform, stretching herself out, and frothing at the
mouth at the moment of death; the countenance at the
same time becoming livid.

An examination of the body took place fifty hours after
death, when putrefaction had set in.

“The lungs presented nothing morbid ; the bronchi con-
tained a little bloody froth. The blood was of the colour
and consistence of cherry juice. The heart was soft, flabby
and collapsed. Its coronary vessels and cavities were empty,
and presented the bluish-red discoloration of decompo-
sition.”4 The other organs were healthy.

* Journal of Prov. Med. and Surg. Assoc., 1849, p. 698,
+ Casper's Wochenschrift, Jan. 12, 1850 ; and Lond., Med. Gaz., vol. xlv,
P- 451,
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formed me of the case, and a day or two afterwards I had
an opportunity, through the kindness of the late Marquis of
Anglesey, of reading the report which was sent to him as
Master of the Ordnance, and I made a note of the chief par-
ticulars as soon as I got home. As the report was a very
able one, it is to be regretted it has mot been published.
The accident occurred to an artilleryman, aged 24, who re-
quired to have the last phalanx of the middle finger removed.
In other respects, he was considered to be in good health.
Two scruples of chloroform were first poured on the hand-
kerchief with which it was administered, and then one
scruple more. It was observed that the face turned pale,
and the pulse and breathing ceased, soon after the chloroform
was discontinued. The measures which were employed to
restore him were of no service. The lungs after death were
found to be emphysematous; and, upon inquiry, it was
ascertained that he had been short of breath on exertion.
The right cavities of the heart were filled with fluid blood.
The sinuses of the dura mater contained less blood than
usual, and the brain was pale. The medical man reporting
the case considered that the emphysema was the cause of
death, by interfering with expiration, and thus detaining
the vapour ; and it must be admitted that, if the vapour
were not sufficiently diluted with air, the emphysema might
increase the danger. I have, however, administered chloro-
form in several cases in which emphysema existed to an
extreme degree, without any ill effects ; consequently, when
the vapour is properly diluted with air, this affection appears
to be no source of danger.

Case 17 was that of a patient of Professor Carl Santesson,
in the Seraphim Hospital at Stockholm. T was indebted to
Mr. Paget for my first information about this case, and to
Dr. W. D. Moore, of Dublin, for some further particulars
respecting it.
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the brain. There were also some bony deposits under the
dura mater, and some adhesions of the arachnoid, indicating
long standing disease of the membranes.

The heart was of normal size, and flaceid ; the vessels on
its surface strongly distended with blood. The left ventricle
was empty ; the left auricle, on the contrary, and the entire
of the right side of the heart, with the great veins, were
filled with thin uncoagulated blood. In the right ventricle
only was a little loose coagulum found. The lungs, pos-
teriorly, were highly congested, exhibiting here and there
infiltrations of blood from the size of a pea to that of a
small hazel-nut. The pulmonary tissue was otherwise
sound ; giving, however, when cut into, the odour of chlo-
roform, but more feebly than the brain did. The mucous
membrane of the larynx and bronchial tubes were slightly
reddened from sanguineous congestion. The blood was
everywhere of the same thin juice-like nature.*®

Case 18. I am indebted for my information respecting
this case to Dr. James Adams, of Glasgow, who was good
enough to send me a copy of the notes respecting it, from
the case book of his colleague, Mr. Lyon, in whose practice,
in the Glasgow Infirmary, the case occurred, in March
1850. The patient was a boy seven or eight years old, from
the Highlands, whose health was considerably impaired by
years of suffering from caleculus. Mr. Lyon says, “being
laid in bed, I placed a piece of lint, moistened with chloroform,
near to his face, when, in a few minutes, he ceased crying.
I now told my clerk to take charge of the chloroform, and
introduced the sound. I thought T detected a calculus,
but could not hear the click distinctly, in consequence of
the patient moaning. One of the bystanders held his hand
between my ears and the patient’s face, when the click was

* Hygiea, Octoher 1850, p. 602,
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for the first two or three years after the practice was in-
troduced, and chloroform was used much less generally in
these institutions than in any other of the hospitals of
London ; yet it was precisely in these two hospitals that
two deaths from chloroform occurred, before any such acei-
dent had happened in any other hospital in this metropolis.
This circumstance is worthy of the consideration of those
who propose to limit the accidents from chloroform by
restricting its use to a few great operations.

In this case the lungs were reported to be extremely
congested. Heart flabby, not particularly distended ; about
two ounces of fluid blood on the right side ; not more than
half an ounce on the left. Head.—Much congestion of the
dura mater ; the grey matter of the brain was dark and
congested ; fluid was found in the subarachnoid space ; and
a considerable quantity of it in both ventricles. Kidneys
congested.®

Case 20 occurred on September 20th, 1850, at the Cavan

Infirmary, Ireland. The case occurred in the practice of
Dr. Roe, and I am indebted to Dr. Robert Adams, of Dublin,
for a manuseript account of it. The name of the patient
was James Jones, and his age twenty-four years. Chloro-
form was exhibited with the intention of performing
amputation below the knee, on account of serofulous dis-
ease of the ankle, with ulceration of the cartilages. The
patient was reduced to a state of great debility by the
disease, and was suffering from hectic fever, but had no
cough. The following is Dr. Roe’s account of the accident :—

“When placed on the operating table the heart’s action
was very quick and weak, but he did not appear more faint
or pale than usual. I then saw Mr. Nalty, the apothecary,
measure one drachm of the chloroform in the small minim

* Lancet, 1850, vol. i, p. 21.
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effect, and then half a drachm more was applied, when the
patient suddenly expired. This death occurred in April

1851.

Case 22 is important, as having given rise to a prose-
eution. The medical man, an officier de santé, named
Kobelt, was accused of homicide, by imprudence, want of
precautions, &e. The chloroform was administered on a
handkerchief, and the accident occurred as suddenly as any
of the others. The husband of the patient stated that the
whole process did not last a minute. “I observed atten-
tively,” he said, “ during this time, and the character that
her countenance took all at once made me apprehensive.
I spoke of it to the operator, who tranquillized me, and
continued to extract the teeth. After the third tooth,
however, he partook of my apprehension, suspended the
operation, and proceeded to adopt measures indicated by
the circumstances.” Professor Sédillot, who had to pro-
nounce an opinion on the case, after hearing all the evi-
dence, said, “I do not think that M. Kobelt is guilty of
imprudence or of rashness, because that officier de santé
has followed a practice very habitually employed, and even
recommended, by eminent practitioners, whose example and
authority were sufficient to inspire him with security, and
shade him from reproach.” The accused practitioner was
acquitted. The above remark of Sédillot applied to the
plan of eausing insensibility very rapidly, as first recom-
mended by Dr. Simpson ; and he added some observations,
to the effect that, when used in a different manner, chloro-
form is free from danger.

The above case occurred at Strasbourg, on June 10th,
1851. The name of the patient was Madame Simon, and
her age thirty-six, After death the lungs were found to be
somewhat congested, and emphysematous. Heart flaccid, of
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in the most benign way. Mr. Busk commenced the
operation by an incision through the scrotum, which
divided a small arterial branch, and some enlarged veins,
from which the blood flowed pretty freely. The flow,
however, almost instantaneously ceased, and Dr. Rooke,
who kept his finger on the man’s pulse, found that cease
at the same moment. Respiration appeared to cease almost
instantaneously with the heart’s action. Regular respiration
at least did ; for, while we were looking at the man’s face,
he fetched one or two sigh-like inspirations. The ribs and
abdomen were compressed, so as to induce inspiration and
expiration ; the lungs were inflated by blowing through
the nostrils, the larynx being compressed against the spine,
and, for three or four minutes, upon our efforts being
suspended, the man occasionally took an inspiration; on
one occasion three or four in succession, so as to make us
flatter ourselves that he would come round. . . . . . . It is
worthy of remark that, for a long time after spontaneous
respiration had ceased, the lips retained a florid eolour.
The muscles were all relaxed, and the veins on the side of
the neck turgid.”*

At the inspection of the body next day, the vessels of the
dura mater, and those on the surface of the brain, were
gorged with fluid blood. The lateral sinuses also afforded
a flow of dark-coloured blood. There was a considerable
quantity of serous fluid in the cavity of the arachnoid and
in the spinal sheath. The substance of the brain was very
soft. (The weather was warm.) The lungs were of a dark
purple colour posteriorly, and much loaded with fluid blood
and serum, but were everywhere crepitant and healthy.
The external surface of the heart was covered almost en-
tirely with fat; in some parts to a considerable thickness.
There were two fibrinous spots on its surface. No fluid in

#+ Medical Times, 1851, vol. ii, p. 98.
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became impacted in the rectum on account of extensive
cancerous disease of the uterus and vagina. The surgeon
reports that © the time occupied in the inhalation was about
eight or nine minutes; quantity inhaled 104 drachms, half
a drachm at a time, allowing her frequently to breathe the
atmospheric air. She spoke to me during this period.
When I found that her arm fell after being raised, I pro-
ceeded to and accomplished the operation. At this time she
was not inhaling. I then, as I always do, wetted the face
with a sponge, with the view of washing off any remaining
chloroform from the nose and lips, when, to my surprise, I
found that she had ceased to breathe, and all attempts to
restore her were in wvain. . . . . When I commenced the
operation, the pupil was contracted, and the conjunctiva
slichtly red. After death, the pupil was very dilated, and
the countenance extremely pallid.”* There was no inspec-
tion of the body. This patient had inhaled chloroform on
two previous occasions for a similar operation.

C'ase 25 occurred in St. Bartholomew’s Hospital, on March
17, 1852. Thomas Hayward, aged 23, was suffering from
aneurism by anastomosis, oceupying the right ear and its
neighbourhood. He had inhaled chloroform on the 14th of
the previous month, whilst Mr. Lloyd placed ligatures on
the temporal artery and some other arteries supplying the
tumour ; and it was with a view to tie an additional artery,
situated between the mastoid process and the ramus of the
jaw, that chloroform was again administered.

“The chloroform was some of the same, and the apparatus
employed for its administration precisely similar [alluding
to the former occasion.] It was administered by one of Mr,
Lloyd’s dressers, who well understood, and had great ex-
perience in its use. A gentleman of great experience, who

& Medical Times, 1851, vol. ii, p. 620,
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the external jugular vein. The right auricle and ventricle
were distended with blood, and would probably have been
more so but for the escape of blood mentioned above. The
left auricle and ventricle contained very little blood ; the
left ventricle was perfectly contracted in the rigor mortis.
The heart was of full size. It appeared in every part
natural in its texture, and as if it had possessed full power.
Its valves also were all healthy ; neither could any disease
be found in any of the chief blood-vessels within the chest.
All the blood, however, was fluid, and it remained without
coagulation after its escape from the heart and vessels. It
had also a brownish purple hue, much like that which is
commonly observed in the spleen : none of it, when thinly
spread out, presented the ordinary dark, black, or crimson
hue of venous blood. Both lungs were attached by old ad-
hesions about their apices and posterior surfaces, but these
were of small extent. Their texture was healthy, but they
appeared more than usually collapsed and dry. Their blood-
vessels were not over filled.”*

In this case, every precaution seems to have been taken,
except that one which is most essential of all, of regulating
the proportion of vapour in the inspired air. It had always
been made a great point in St. Bartholomew’s Hospital to
attend to the pulse very carefully,+ and on this occasion it
was closely examined, but only, as in some other cases, with
the result of being able to note the moment when it sud-
denly ceased. ;

With regard to the return of the circulation, which is
mentioned in the report as having occurred on three occa-
sions, together with the breathing, during the efforts at
resuscitation, I understood from inquiries I made of a
gentleman present, that this was judged of from the red

* Medical Times and Gazette, p. 318,
+ See a clinical iecture by Mr. Stanley, Med. Times, Nov. 22, 1851.
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Case 27 took place at Melbourne, Australia. The name
of the patient was Mr. John Atkinson, but his age is not
stated. Dr. Thomas, who was about to operate for fistula
in ano, said: “Before administering the chloroform, I
asked the deceased particularly if he had ever suffered
from any serious illness, to which he replied in the negative,
I also inquired whether he had been subject to cough or
palpitation, and he answered that, some time ago, he had
suffered slightly from cough. The pulse was good, and
Mzr. Barker proceeded in the usual manner to administer the
chloroform, which shortly produced convulsive twitchings
of the muscles. I then went to the door to request the
nurse to send up some person to assist in holding the
patient in a proper position for the operation, and I re-
turned to the bed, and poured a little more chloroform on
the handkerchief ; when it was applied to the face, I heard
him splutter at the mouth ; the chloroform was instantly
discontinued, but the patient suddenly expired. We tried
all the means usnally resorted to in other cases of suspended
animation, but without effect. I had frequently used the
same chloroform in other cases. It was not more than a
minute after the first application of chloroform that death
occurred. About a drachm had been poured on the hand-
kerchief.”

At the examination after death, “ there was considerable
serous effusion into the pericardinm, and the heart itself
was larger and more flabby than usual. Tt was hypertro-
phied, and there was dilatation of the cavities; the lungs
were healthy, and there was a slight appearance of disease
about the liver, such as is observed in persons addicted to
intemperance,”*

Case 28. On August 10th, 1852, a Mr. Martin, a cattle

* Medical Times and Gazette, 1852, vol. i, p. 531,
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ing. His pupils appeared almost to have ceased to act.
His breathing was becoming exceedingly slow, and he
seemed to be sinking fast. I directed the attention of the
operator and the other medical men to these symptoms. The
operation was then suspended, and means were resorted to
for restoring animation, but the pupils had ceased to act,
and had become fixed almost immediately. He gave one
strong gasp, and then to all appearance was dead. 1In
administering the chloroform, successive doses were given
until it took effect. Every dose consisted of a drachm,
taken, at intervals, in an inhaler.”*

The following remark is made respecting the autopsy.
“ The post-mortem examination shewed that asphyxia,
caused by chloroform, produced the death. There was a
congesiion both of the brain and lungs.” The appearances
met with after death from chloroform do not indicate the
way in which death has taken place. In animals that are
killed by it, the right cavities of the heart are always found
filled with blood, whether they die suddenly by its direct
action on the heart, or more slowly by its effects on the
brain, and the breathing ceases before the circulation. The
lungs are seldom much congested in animals, whichever be
the mode of dying, and the appearances in the head are not
unusual. The state of the pulse is not mentioned in the
above account of the case ; but congestion about the face was
first observed, and then it was noticed that the breathing
was getting slow. It is suﬂicienﬂjr probable that the
breathing ceased on account of the action of the heart
being first arrested ; but even if the respiration was em-
barrassed by the action of the chloroform on the brain, it
is pretty certain that that agent also acted dirvectly on the
heart ; for it cannot be supposed that the means used for
restoring animation would have failed, if the heart had been
acting properly when the breathing ceased.

* Lancet, 1853, vol. 1, p. 21.
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were poured on the sponge, and at the expiration of four
minutes, the patient, without having experienced any
irritation of the larynx, without having manifested .any
resistance, without redness of the countenance, and after
only a slight period of agitation, fell into a state of in-
sensibility fit for the operation. Scarcely had the ineision
been made, necessary to expose the cyst, when the patient
became pale, respiration was suspended, and he sank into a
state of complete collapse. All the usual remedies were
tried, and without avail. M. Vallet opened the trachea, and
performed artificial respiration with an elastic tube; then
an electric current was sent by needles through the region
of the heart. The patient died without any sign of reaction.
“ Examination of the body.—The vessels of the brain
were empty; the lungs were congested with blood, which in
some situations was extravasated; the heart was excessively
flaceid ; there were some soft clots in the right cavifies;
the left were empty. The stomach was full of gas; the
liver, spleen, and kidneys were gorged with black bleod.”*

Case 32 occurred in the Royal Infirmary of Edinburgh
to a man aged forty-three, on whom Dr. Dunsmure was
about to operate for stricture of the urethra by perineal
section. The chloroform was administered by Dr. Struthers.
About an ounce of chloroform was used, and the patient
had been put under the influence of this agent on two
former occasions, when a similar quantity was employed
without ill effect. The following is Dr. Dunsmure’s account
of the case:—

“While the patient was inhaling the drug, he struggled
considerably, and became a good deal congested in the face
and head. He seemed to take a slight convulsion, like an
epileptic fit, and such as I have seen on several occasions

# Med. Times and Gaz., 1853, vol. ii, p. 47.
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the first breath was taken, I was on the point of opening
the trachea, but this proceeding was then abandoned ; it
was now, however, had recourse to, in order to carry on
artificial respiration more certainly : the external jugular
was also opened, and about a couple of ounces of blood
flowed. By the time the tracheotomy tube was inserted,
the galvanic apparatus was in working condition, and it was
applied on each side of the diaphragm. It acted remarkably
well ; at each application of the sponges, the muscle de-
scended as if the patient was in life ; air passed through
the tube in the trachea, and for some time I was in great
hopes that the man was to be saved; but the muscle
gradually lost its contractility, and although the galvanism
was kept up for an hour, it was evident that all our efforts
were in vain—that life was extinct. The post-mortem
examination was made the following day at one o'clock,
rather more than twenty-four hours after the patient’s
death, and I give the report of it as drawn up by Dr
Gairdner, the pathologist to the Infirmary :—

“John Mitchell, aged forty-three, died 2Sth September.
A very robust man ; height five feet eight inches ; diameter
(lateral) of base of thorax, ten and a half inches.

“ External appearances.—Considerable lividity of face
and neck, and more than usual congestion of depending
parts. Considerable amount of fat, but more in omentumn
and around viscera of abdomen than in external parietes.

¢ Chest.—Right pleura presents a few slight adhesions
near the middle; left pleura free. No fluid in either
pleural cavity. Pericardinm contained about half an ounce
of serum, and presented a few opaque patches on its sur-
face. Both sides of heart contained blood, the right side
rather more than the left. Blood more than usually fluid.
External fat of heart considerable, about three lines on
some parts of right ventricle. Muscular tissue of heart
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to which allusion is here made, the heart has not been
paralysed, or at least not completely, but they show that the
method of administering chloroform in Edinburgh had been
far from satisfactory in its results, although no patient had
before that time been actually lost.®

Case 33 occurred in University College Hospital, London,
and the following account of it was given by Dr. Hillier :

“E. R., aged 40, a woman of moderate height, rather thin.
The general health has been pretty good ; she had not been
liable to palpitation or dyspneea. Had been in the habit of
drinking pretty freely. Admitted on October 5th, at 11 p.m.
She was suffering from the symptoms of strangulated hernia,
which had existed two days and a half. Efforts were made
to reduce the hernia, both without and with a warm bath,
in which she was for upwards of half an hour without
getting very faint. These efforts being unsuccessful, an
operation was at once determined on. Her pulse was at
this time regular, and of tolerable strength.

“ Chloroform was administered in the usual way, on a
piece of lint, which was held three or four inches from the
patient’s face, and then brought to within an inch and a
half of her nose and mouth, leaving space around for the
admission of air.

“For three or four minutes nothing unusual presented
itself ; the pulse and respiration proceeded normally. There
was put on the lint, at first, one fluid drachm of chloroform ;
and, at the end of three or four minutes, forty minims more
were added. This was the whole quantity of chloroform
employed. Within a minute after the second guantity of
chloroform was added, the patient struggled violently both
with her arms and legs. During these struggles I was

# Since writing the above, I have noted by the watch the time which a
surgeon occupied in shaving the peringum before the operation of litho-
tomy; it was twelve seconds.
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and very friable. Both lungs were crepitant throughout,
uot much engorged. Brain not congested. The intestines
above the strangulation were much distended with flatus,
and inflamed.*

Clase 34 occurred on October 20th, 1853, a few days after
the last. The patient was a young woman named Ann
Smith, aged 22 years, under the care of Mr. Paget in St.
Bartholomew’s Hospital, who was about to apply the actual
cautery to a sore of cancroid nature in the vagina. She
was a stout, florid young woman, formerly of dissolute
habits, but apparently in perfect health, with the exception
of the local ailment. She had been put under the full and
prolonged influence of chloroform a fortnight previously for
the application of the cautery, without the occurrence of
any untoward symptoms whatever. The chloroform was
administered by Dr. Black, one of the assistant physicians.

“The usual form of inhaler was employed,—a padded
metal cup, fitting over the nose and mouth, and supplied
with valves. A drachm, by measure, was first poured on
the sponge, but as the administration did not immediately
commence, a considerable part of this was no doubt wasted ;
after a short inhalation, a second drachm was supplied, and
subsequently the further quantity of half a drachm. The
patient had gone through the usual stages of excitement,
ete., and the last dose was scarcely used, as she sank off,
almost immediately after its application, into a state of
complete insensibility, unattended by any alarming symp-
toms. About five minutes had been occupied by the in-
halation, and probably not more than a drachm and a half
of the fluid really inhaled. The apparatus was now removed
from the face, and the patient having been drawn into the
proper position, Mr. Paget was about to commence the

Medical Times and Gazette, 1853, vol. ii, p. 423,
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Although the failure of the pulse was the first symptom
of danger in this case, it continued to be felt as a very
feeble flutter for about four minutes, so that the heart was
not so completely paralysed as in most of the fatal cases.
It must, however, have been so far paralysed as to be past
recovery.

Case 35. Professor Dumreicher related a case of death
from chloroform at the meeting of the Vienna Society of
Physicians, held on November 16, 1853. The patient was
a young man. aged nineteen, in somewhat feeble health,
who inhaled chloroform in the recumbent position, in order
to have his anchylosed knee-joint forcibly extended. It
was inhaled from a vessel resembling a snuff-box, which
was held to the nostrils. “The inhalation was continued
for fifty seconds, and the patient had spoken a few seconds
previously, when Professor D. observed that the pulse had
become frequent and undulating. He immediately sus-
pended the administration of the ansesthetic. Trismus oe-
eurred ; the respirations became irregular; the face turned
livid, and he foamed at the mouth.” The measures which
were employed included the abstraction of eight ounces of
blood from the jugular vein, but they were of no avail.
He only once made a feeble attempt at inspiration.®

Clase 36 occurred in the practice of Dr. Wiistefeldt of
Neustedt. “A young girl, thirteen years of age, had on
the dorsal region a voluminous lipoma, which extended
from the last dorsal vertebra to the crest of the ilium. . . .
One drachm of chloroform was employed. As soon as in-
sensibility was manifested, the operation was commenced,
but scarcely had the surgeon divided the skin, when the
girl, yielding to the laws of gravity, fell suddenly forwards

* Edin. Monthly Jour., vol. xix, 1854, p. 372,
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tendence of Mr. Hore, the house-surgeon. Nothing un-
usual occurring in the patient’s general condition during
inhalation, a second drachm, in about five minutes from the
first, was poured upon the sponge, and the inhalation was
continued. Almost immediately after the addition of the
second drachm, the chloroform was withdrawn, as the pa-
tient’s breathing became stertorous ; and immediately after-
wards her pulse, which had hitherto continued pretty firm,
was suddenly imperceptible, the respiration ceasing at the
same time. The pupils were not dilated.” Various mea-
sures were promptly resorted to with the hope of restoring
the patient ; but there were no further signs of life, unless
“some convulsive efforts of the respiratory musecles,” under
the application of galvanism, be so regarded.

At the examination of the body on the following day,
the right pleura was found to be adherent. The lungs were
healthy in structure, but gorged with dark fluid blood.
There was about an ounce of fluid in the pericardium.
There was a small quantity of flnid blood in each of the
cavities of the heart. For the length of an inch from their
commencement, both coronary arteries were much dilated,
and studded with atheromatous and bony deposits. The
muscular structure of the heart was examined under the
mieroscope by Dr. William Budd, and a considerable pro-
portion of the fibres were found in a state of incipient fatty
degeneration. It was learned, after her death, that she had
been subject to occasional attacks of fainting.*

Case 38. A death from chloroform oceurred in the
Hopital St. Antoine, at Paris, in the spring of 1854. The
subject of this was a woman aged forty, on whom M.
Richard was operating for the removal of a uterine polypus.
The surgeon placed the patient in the horizontal posture,

* Association Med. Jour., 1854, p. 109.
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been very gradually decreasing in frequency while it im-
proved in strength, was now about 104. At this moment
muttering—half articulate delirium—came on, but ceased
in a few moments, and was immediately followed by con-
clusive signs of the satisfactory action of the chloroform.
Dr. Law now desired Mr. Wright to begin the operation;
but before he could do so, Dr. Law, seeing an alarming
change in the countenance of the deceased, cried,  Stop,
Mr. Lewis, how is the pulse?’ I replied, ‘It is gone.””
After stating the means which were unsed with a view to
resuscitate the patient, it is added that the heart had ceased
to beat, and that, after a few short and laboured inspi-
rations, life became extinct.

At the examination of the body, the cartilages of the ribs
were found to be ossified. The heart and lungs were per-
fectly healthy, but the lungs were in a congested condition.
There was an extravasation of blood in the spinal muscles,
and a little blood in the spinal canal, in what part or be-
tween what stiuctures is not stated.®

Case 40 occurred in the Lock Hospital, London, in May
1854. Walter Hollis, a tailor, aged eighteen, had been
under treatment for sores within the prepuce, and these
having healed, he was about to undergo the operation for
congenital phymosis. He had been of dissolute habits,
and exhibited a pale cachectic appearance.

“The inhaler used was a simple mouth-piece by which
the nostrils are left uncovered. About two drachms of the
fluid were poured into the instrument. After about six
minutes inhalation, insensibility seemed to be coming on,
and at this moment the pulse was ascertained to be of
good volume. Nothing whatever had occurred to indicate
the impending danger, when, after a few more inhalations,

* Association Medical Journal, 1854, p. 315.
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minutes during which the pulse and breathing returned is
mentioned with the qualifying term of “perhaps”, which leads
to the supposition that it was mnot noted by the watch or
clock, and under such circumstances of anxiety and suspense,
the time might be very much over-rated. The slight fatty
degeneration of the heart might probably interfere with the

complete recovery of the patient, after this organ had once .

been paralysed by the chloroform.

Case 41 took place on July 13th, 1854, in the Middlesex
Hospital. The patient was a stout, muscular, and florid
man, 65 years of age, on whom Mr. De Morgan was about to
perform amputation at the upper part of the thigh, on
account of a large malignant tumour growing from the
inner side of the femur.

“ Chloroform was administered by Mr. Sibley, the registrar
to the hospital. Snow’s inhaler was employed. The quantity
at first placed in the inhaler was rather less than two
drachms, and another drachm was added eight minutes
afterwards, The patient inhaled the chloroform without
difficulty, and went through the usual stages; at the end of
about ten minutes violent spasm was induced ; this continued
about three minutes, and then somewhat abated. The pulse,
which had risen to about 120, descended to 70, having a
full, steady, and deliberate beat. The pupils, which had
been much dilated, became less so.. The respiration con-
tinued free and deep, but not stertorous. The colour of the
face remained good.

“At this moment, which was between thirteen and
fourteen minutes from the commencement of the inhalation
of the chloroform, the pulse gave a few rapid and irregular
beats, and then ceased. Respiration, which, as has been
stated, had been going on freely, ceased simultaneously.
The face became suddenly pallid and deathlike. The inhaler
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was so promptly applied. Ifound the fibrin separated from
the colouring matter of the blood in the cavities of the heart
of a cat, in which shocks of electro-magnetisin had been
sent through the chest just after it had been killed with

chloroform.

Case 42. A man died whilst inhaling chloroform in
University College Hospital on October 11th, 1854, The
patient was a shoemaker named George Sands, aged 39, and
of rather bloated aspect. He inhaled chloroform whilst Mr.
Erichsen was endeavouring to introduce a catheter, and had
the intention of puncturing the bladder if not successful.
The patient was made insensible, and the chloroform was
left off, but was reapplied on account of the patient making
some expression of pain. “Probably about two minutes of
the second inhalation had elapsed, when the man became
profoundly insensible, and began to snore with a peculiar
and very profound stertor. His face at this time was suf-
fused and flushed, and the inspirvations were drawn at rather
prolonged intervals. Mr. Erichsen’s attention was at once
excited by these symptoms, and, desisting from the use of
the catheter, he immediately commenced dashing the patient’s
face and chest with water. The chloroform had, of course
been removed, In the course of about a minute, the noise
with the breathing gradually lessened, and it became appa-
rent that the respiration was ceasing altogether. Mr.
Erichsen now put his finger into the patient’s pharynx, and
dragged forwards the root of the tongue ; at the same time
attempting artificial inflation of the lungs, by applying his
own mouth to that of the man. The latter plan did not
appear to succeed well, and was almost immediately sub-
‘stituted by the more usual mode of artificial respiration,
by compression of the chest, which was kept up most
vigorously, The man’s pulse had been felt by the adminis-
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The mode of death, although not exactly the same as that
in Experiment 24 (page 110), differs from that in the previous
experiment, where the heart’s action was good and distinet
after the breathing ceased ; it resembles the mode of dying
in many animals that I have killed with chloroform ; being,
in fact, a combination of death by apnoea and cardiae
syncope, which generally occurs when the quantity of
vapour in the respired air is intermediate between that in
Experiments 23 and 24, or somewhere between 5 and 10
per cent.

A great peculiarity in the way in which chloroform was
administered in the case we are considering was that the
head and face of the patient were covered by a towel, under
which the lint wetted with chloroform was held. The
countenance and state of respiration could not be observed
in this mode of giving the chloroform ; the person adminis-
tering it had to depend almost entirely on the pulse; and,
except for this cause, there is every reason to conclude that
the chloroform would have been withdrawn in this instance
in time to save the patient. It was not apparently till a
peculiar and very loud stertor attracted the attention of the
operating surgeon himself, that the inhalation was discon-
tinued, and the face was already suffused.

This plan of administering chloroform with the head and
shoulders of the patient covered with a towel, was intro-
duced by Mr. Clover, who was for several years a resident
officer of the institution ; and it is but right to state that it
led to no accident in his hands; in those of his successors
it was, however, less successful; three accidents having
occurred in a little more than a year and a half I much
regret to find that Mr. Erichsen recommends this method of
giving chloroform in the edition of his work on surgery
recently published.
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the neck and temple became distended with blood. The
cessation of the pulse was most sudden. Mr. Callaway
stated that it was not preceded by the least premonitory
fluttering, the stroke having been good one beat, and en-
tirely wanting the next. This order of symptoms was of
course suggestive of death beginning at the heart (cardiac
syncope), the cessation of the functions of the nervous
system having been markedly subsequent to that of the eir-
culation. . . .

“ Autopsy, twenty-four hours after death (conducted by
Dr. Wilks). The corpse was much emaciated, and the rigor
mortis imperfect. The lungs were much congested with
fluid blood, which ran out after incision of their substance.
The heart was of normal size, but soft and flabby ; its left
side was nearly empty, the right being distended with fluid
blood. The left ventricle was of good thickness ; its muscle
of a deep colour, not encroached on by fat, or in the least
mottled, the only observable departure from a healthy state
being its flabbiness. The right ventricular wall was very
thin, the subserous fat having in some parts almost taken
the place of the muscular tissue. The layer of the latter,
however, although much thinned, had still a good colour,
and did not appear to the naked eye as degenerated, an
observation which may apply also to the carnes columnz.
The liver was in an early stage of cirrhosis, and the kidneys
were both of them mottled, and contained numerons small
eysts in the external part. The brain was rather paler than
usual, its convolutions appeared shrunken and atrophied,
and there was a quantity of serous fluid in the arachnoid
sac and in the ventricles, There was general atheromatous
disease of the arterial system, both in the head and other
parts of the body. The blood was universally fluid, and of
a dark colour.”*

* Med, Times and Gaz., 1854, vol, ii, p. 501.
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eigcht minutes. During the first three or four minutes after
the alarm began, the patient continued at times to make
slight sighing efforts at voluntary inspiration, and the case
was not thought, by those looking on, to be by any means
hopeless. At length, however, these finally ceased, and
from that time it was apparent that the man was dead.
...... At the first opportunity which occurred for ex-
amining it after the spasmodic struggling had commenced,
the pulse was found to be extinct, and it remained so ever
after, although there were, as stated, feeble efforts at in-
spiration. The patient’s countenance changed somewhat
during the treatment, but was mostly suffused and con-
gested.”

At the examination of the body forty-eight hours after
death, “the sinuses, and the veins of the brain generally,
were much congested, and there was some cedema of the
brain substance. The heart, excepting some slight deposits
on the curtains of the mitral valve, was healthy. Its mus-
cular substance was easily lacerable. The right ventricle
contained a considerable quantity of fluid blood, the left
was nearly empty. There were some pleuritic adhesions,
and the lungs generally were congested, being also in some
parts full of air. The blood in every organ examined was
fluid, and without trace of coagulation.™*

It does not seem that the inhaler used in this case was
employed with the object for which it was contrived—that
of regulating the amount of vapour in the inspired air ; and
I do not know whether the bibulous paper was arranged
properly in the interior.

Case 45. On September 8th, 1855, a lady, aged twenty-
nine, the wife of a physician, died suddenly whilst inhaling
chloroform for the relief of facial neuralgia. I was sent for

* Medical Times and Gazette, 1855, vol. i, p. 363,
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He says: “ Mrs. H. had only taken about nine or ten in-
spirations, obtaining but a partial influence of a quantity
short of 3iss poured out from the bottle, and inhaling it for
a space of time certainly less than a minute, when she said,
‘You must not operate until I am quite insensible; and
again, ‘I am mnot over yet; and immediately, even while
speaking, she gave a convulsive start, and with a stertorous
inspiration, and with the eyes and mouth open, sunk to the
floor.” Dr. Simpson was sent for, and arrived within five
minutes. Artificial respiration was resorted to, and after it
had been applied for a time, there were a few spontaneous
inspirations, and the pulse, it is said, could be perceived at
the wrist ; but these symptoms of reviving animation dis-
appeared.

At the examination of the body, the right cavities of the
heart were found gorged with blood. The walls of the
right ventricle were thinner than natural, and affected to a
certain extent with fatty degeneration.®

A paragraph was inserted in some of the Edinburgh
newspapers, and forwarded by Dr. Roberts to the Lancet,+
in which it was implied that death in this case was not
caused by the chloroform. It is, however, like the preced-
ing case, a well marked instance of the sudden and fatal
action of this agent.

Case 47. A sailor, aged thirty, died whilst inhaling
chloroform in St. Thomas® Hospital, in October 1856, pre-
paratory to having some necrosed bone removed from one
of his fingers. “ He did not appear to be in robust health ;
still there was no obvious reason against his having the
chloroform, which was accordingly administered as follows.
One drachm was poured on a sponge folded between two
thicknesses of lint, and this held at a little distance from

« Edin. Med. Jour,, 1803, p. 524. + 1855, vol. ii, p. 479.
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fatty ; but the heart seemed the very model or type of the
healthiest kind of heart. All the other organs were also
healthy.”*

C'ase 48 is related by Mr. Paget as follows. “I am
anxious to place before the profession, at the earliest oppor-
tunity, a narrative of a case in which chloroform proved
fatal in my private practice.

“ The patient was a boy, nine years old, of delicate con-
stitution, and of nervous, timid disposition ; but with no
indication of any organic disease, except that for which the
operation was to be performed: namely, a tumour of the
scapula ; for which it was proposed to remove the greater
part of that bone,

“At half-past eight A3, on February 28th, after the
patient had passed a night of sound sleep, the chloroform
was first administered in a room adjoining that in which
the operation was to be performed. He was alarmed at the
thought of being put to sleep, and of what would then be
done, and was very averse from taking chloroform, but he
was persuaded to inhale it; and, though not without re-
sistance, yet with less than is commonly made by patients
of the same age, he was brought under its full influence in
about three minutes. He sat in bed during the first few
inspirations, and after these, was recumbent. It was ob-
served that two or three deep inhalations were quickly
followed by complete insensibility ; and the next few in-
spirations were stertorous. He was at once carried, in the
horizontal posture, into the room, and laid on the table,
arranged for the operation.

“ Three or four minutes passed while we were arranging
his position and his dress, and while I was pointing out to
those who were to assist me the proposed plan of operation.

® Asgociation Med, Jour.,, 1856, p. 903.
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face, and cold air blown on his face and throat, he was raised
from this state of defective breathing in about two minutes,
and again breathed deeply and freely, though slowly, (pro-
bably about twelve times in the minute) He thus breathed
for two or three minutes, and during this time the lips, and
the pale or slightly livid parts of the face, became pink
again, and though no pulse could be felt at the wrists, the
heart was heard acting. During this time, also, some wine
and brandy were poured into the mouth, and passed down
the cesophagus, but without any evident movements of
swallowing. His breathing again became gradually infre-
quent and feeble. Cold air and sprinkling with water,
frictions and percussions of the chest, scarcely inereased the
breathing, and in less than two minutes it ceased. Artificial
respiration, by the method of Dr. Marshall Hall, was imme-
diately employed, and many times during the first five
minutes of its employment the artificial inspiration ob-
tained, when turning the body over to its side, was followed
by a distinct, and sometimes even a full muscular inspira-
tion. But at the end of about five minutes, these signs of
life ceased, faeces escaped, and no more indications of life
appeared, though the artificial breathing, the friction of the
limbs, and other means for resuscitation, were continued for
twenty or more minutes.

“1I refrain, at present, from all comments on this case.
Only, T wish to call particular attention to the fact that
good breathing was maintained, and, after a suspension,
was renewed, long after the heart had ceased to act with
sufficient foree to produce a pulse at the wrist. And T would
add, that this narration is sanctioned and considered to be
exact, by the four gentlemen who were to have assisted in
the operation, and to whom I am greatly indebted for their
counsel and assistance in the greater difficulty that we had
to cope with.”*

# Medical Times and Gaz., 1850, vol. i, p. 230.
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felt at the wrist. This continued between two and three
minutes, the respiration being good. His pulse then began
to fail, and in about a minute more the respirations were
less. The tongue was seized with a pair of forceps, and
drawn forwards, and artificial respiration tried, and am-
monia held to the nostrils ; but he was becoming livid in
the face, so the Ready Method was at once adopted, and
this produced apparently a few natural respirations. But
the pulse had gone, and in about two minutes more there
was no breathing save artificial. About the time that the
pulse stopped, there was a convulsive movement of the
muscles of the leg, and a slight clamminess of the skin sue-
ceeded. The Ready Method was continued for half an hour,
and galvanism tried, but without avail. From the time he
was placed on the table to his death, or the cessation of
natural respiration, about ten minutes elapsed.”

The writer adds: “He apparently sank from syncope, or
cessation of the heart’s action, for his respiration had been
good just before he changed, and it continued for a second
or two, though faint, when the pulse had stopped ; and after
the respiration had been restored, and was very good, the
pulse was very feeble, and ceased two minutes before the
respiration.”

At the autopsy on the following day, the brain was found
to be healthy, tolerably firm, and pale; the lungs were
healthy ; the right cavities of the heart contained some fluid
blood, which afterwards coagulated on exposure, and a small
clot. The left cavities also contained some blood. The
muscular tissue of the heart had an unhealthy look, and
very readily tore, but no oil globules were discovered with
the aid of the microscope. ¥

Case 50 occurred in King's College Hospital, August 7th,

* Lancet, 1857, vol. i, p. 429.
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large for the size of the patient. There was a patch of
organised lymph on the pericardium, covering the left ven-
tricle. ~ The right cavities of the heart were full of dark
fluid blood, and the left cavities contained a little. The
mitral valve was much thickened, but the other valves were
healthy. The lungs were healthy, and not much congested.
The brain was healthy. The patient had suffered from
acute rhenmatism before entering the hospital.

It will be observed that the pulse is not mentioned in
the above case, until its absence is alluded to, when the
patient was already cold, and the breathing is not alluded
to throughout the account; indeed, it is not known when
the patient died. She was alive after the application of the
nitric acid, as she was observed to move her legs, but
further than this there is no clear evidence,

It is perhaps an open question whether this patient died
at once from the direct effects of the chloroform, or whether
she died after partially recovering and going on favourably
for a time. The acecount would, at first view, seem to
favour the latter opinion, but it is not corroborated by any
other case. Patients have been partially recovered from
the effects of an overdose, without being entirely restored,
and others have sunk after great operations, attended with
hszemorrhage, when the eflects of the chloroform had more
or less subsided, but there is no instance of a patient going
on favourably, and partially recovering from the influence
of the vapour, and then dying suddenly without any other
known cause. Patients have occasionally become faint
whilst recovering from chloroform, more especially if they
remain in the sitting posture, but in those cases the right
side of the heart is probably insufficiently supplied with
blood ; whilst, in the case under consideration, the patient
was lying, and the right cavities of the heart were found
full after death, the serum in the pericardium showing that
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inspirations of chloroform, which was administered with the
intention of removing a tumour of the cheek. An action
was brought against Dr, Triquet and M. Masson for causing
death by imprudence in this case; and at the trial which
ensued, various interesting opinions were given, and the
accused practitioners were ultimately exonerated.® I have
not, however, met with any record of the symptoms which
occurred in the case.

In relating the case of death from chloroform, which
occurred in his practice, to the Medical and Chirurgical
Society of Edinburgh, Dr. Roberts referred to another death
from chloroform in tooth-drawing which took place in the
neighbourhood from which his own patient came, just pre-
viously to October 1855 ; but I have not met with any
account of the case so alluded to. Dr. Mackenzie of Kelso
also alluded in the same Society, in the following year, to a
death from chloroform which had occurred at Coldstream,
and I do not know whether this was the case to which Dr.
Roberts had alluded, or a fresh one.

One of the surgeons to the hospital at St. Louis, who
was lately visiting the medical institutions of London, in-
formed me that there had been three deaths from chloro-
form at his hospital out of between six and seven hundred
operations in which it had been administered. I did not
learn the particulars of those fatal cases.

There have been several cases in which persons have been
found dead after inhaling chloroform when no one else was
present, either for toothache or some other affection, but I
have not included such cases in the above list, as they throw
no light on the way in which death is occasioned. The
simple way to avoid such accidents as those just alluded to,
is for persons to abstain from inhaling chloroform, when no
one is by to watch its effects.

* Gaz. Meédicale, 1853, p. 304,
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A consideration of the symptoms in this case confirms
the view that the death was mnot caused by chloro-
form. In six of the fatal cases related above, death took
place instantaneously, without insensibility or any of the
usual effects of chloroform having been produced ; but the
mode of dying was not the same as in Mr. Robinson’s patient.
In Case 4, that of Madlle. Stock, the patient said “I choke”,
and tried to push away the handkerchief; then there was
embarassed breathing and foaming at the mouth. In Case
11, that of Madame Labrune, the fatal attack followed
immediately on a full inspiration of chloroform, and there
was an immediate alteration of the features, and a con-
vulsive rolling of the eyes, amongst other symptoms. In
Case 14, the young lady stretched herself out, and frothed
at the mouth, at the moment of the fatal attack, and the
face became livid. In Case 26, that of Madame W., who
died at Ulm, the voice, when answering the question about
singing in her ears, was trembling and thick ; she stretched
out her limbs, and the face became bluish. In Case 45,
that of the wife of a medical man, and in 46, that of Dr,
Roberts’s patient in' Edinburgh, there was a convulsive
start at the moment of the sudden death. It thus appears
that whe then heart is suddenly paralysed by an overdose
of chloroform, before the patient is rendered insensible,
there are usually some symptoms as if of.a violent shock or
injury. After complete insensibility is induced, the heart
may be suddenly paralysed by chloroform, as is shown by
numerous cases, without this spasmodic action; and it
would perhaps be premature to deny that a patient might
die thus quietly without being first made insensible ; and
the nature of the death in this particular case must be
chiefly decided by the physical fact that the patient could
not have inhaled enough chloroform to produce an appre-
ciable effect of any kind, much less to cause sudden death.
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Another patient had the neck of the humerus broken by
a ball in the same conflict ; he was much reduced by hemor-
rhage and gangrene of the wound ; M. Malgaigne performed
disarticulation at the shoulder joint; a fresh inhalation
took place to enable him to search for the ball, and the
patient sank and died during the last incisions. This
patient also most probably died from the effects of the
operation added to those of the previous injury and loss
of blood.

A woman died In Paris, 1848, after removal of the
breast. The operation was finished, and the chloroform
had been left off some time, and the patient had become
conscious, when on raising her into a sitting posture, in
order to apply a bandage, she suddenly expired. Although
the chloroform was blamed in this instance, death evi-
dently took place by the ordinary kind of syncope, which
arises from the heart mot being supplied with blood, and
which may be called ansmic syncope, in contradistinction
to cardiac syncope, which begins at the heart itself, when
properly supplied, or even when distended with blood.

A child, aged twelve years, died in the hospital at
Madrid in 1849, during amputation of the leg after violent
tetanic rigidity.* Death was attributed to the-chloroform
which had been inhaled, but no further particulars are
given, and it is not stated whether or not there was any
unusual hsemorrhage, or other cause, which would explain
the fatal event.

Dr. Aschendorf has attributed the death of a child a
year old to chloroform.4+ The child had a nsvus on the
face and neck, which extended from the zygoma to the os
hyoides, and from the external auditory meatus to the

* Bounisson, Méthode Anesthésique, p. 398,
+ Casper's Wochenschrift, September ¢, 1850 ; and London Med. Gaz.
vol. xlvii, p. 261. ;
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times, between May 1850 and May 1851, for the same
operation, when under the treatment of another surgeon,
and it always acted favourably. In the first week of De-
cember 1851, Mr. Hawkins performed the operation of
lithotrity twice, when the chloroform was administered by
Mr. Geo. D. Pollock. On the second of these occasions he
became faint during the operation whilst under the influ-
ence of the chloroform, but recovered from the faininess
before its conclusion. He again fell into a very alarming
state of syncope a few minutes after the conclusion of the
operation, but rallied, and vomited the breakfast which he
had taken a little time before. 1 first administered the
chloroform to this patient on December 15th, 1851, eleven
days after the above occurrence. Mr., Hawkins and I were
inclined to think that the alarming syncope on the previous
occasion might have been connected with the sickness
which occurred. It was my firm belief that the patient
had fatty disease of the heart; but I did not see any great
objection to the chloroform on that account, as I had fre-
quently given it in similar cases, and always with a favour-
able result. On this occasion (December 15th) he inhaled
the chloroform before breakfast. Its effects were quite
satisfactory, and it was not accompanied or followed by
any unpleasant symptoms whatever. The operation was
repeated four days afterwards, when I again exhibited the
chloroform with like favourable results. After this the
patient went back to the country relieved from his stone.
He came back, however, in the autumn of 1852, with a
return of his complaint, and I was again requested by Mr.
Hawkins to assist him by giving the chloroform on Sep-
tember 15th.

The patient became insensible, without any excitement or
. struggling, in the course of three or four minutes, and the
operation was commenced. A little more chloroform was

e e i






208 CHLOROFOEM.

partial decomposition of the blood. The right ventricle
was dilated, and its walls were very thin. At one place,
near the apex, they were extremely thin. The left ventricle
was also dilated, but its walls were of the proper thickness.
They were, however, like those of the other ventricle, very
soft and friable. There was a calcareous incrustation on
one of the aortic valves. There was scarcely any blood in
the heart, but its lining membrane was stained in places,
showing that blood had been present after death.

Mr. Pollock and the late Mr. W. F. Barlow examined the
structure of the heart under the microscope, and the latter
gentleman furnished me with the following account of the
examination :—

“Many of the fibres have been converted into fat com-
pletely ; in others, fatty degeneration was beginning. The
degeneration, which was in various stages, appeared very
general. The fasciculi were broken up, here and there,
into masses of small irregular fragments, as they may be
found frequently in hearts of this kind. Some large fat
globules lay between and upon the fibres. A few fibres
showed their transverse strie plainly, and made the changes
in the others look the clearer. On the whole, it may be
said that the structure of the organ was greatly damaged,
and that its action, consequently, was liable to cease sud-
denly from slight causes.”

I am of opinion that this patient did not die from the
direct effects of the chloroform. The air he was breathing
just before he died did not contain more than three or four
per cent. of vapour of chloroform at the utmost, and he
had previously breathed quite as much, both during the
same operation and on previous occasions. The patient
seemed to be holding his breath at the moment when his
heart cessed to beat; and it is whilst holding the breath,
and making a straining effort, that patients labouring
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to compose herself, and try to breathe more quietly. The
valve was then slightly turned on, in order that she might
inhale but a very small quantity of chloroform. The same
spasmodic efforts at inspiration still continued ; very shortly
afterwards, at most not more than a minute and a half
from the commencement of the inhalation, Mr. Potter
noticed her breathing to suddenly cease, and that she had
become deathly pale. The inhaler was at once removed.
On placing the finger on the wrist, no pulse could be found.
Endeavours to arouse her by dashing the face and chest with
water were immediately adopted ; but, proving ineffectunal,
artificial respiration was commenced within a minute of the
first symptoms. During the interval, two sighing attempts
at inspiration had been observed ; but there had been no
pulse whatever ; the mouth lay a little open, and the coun-
tenance was still extremely pale.”* Other attempts at re-
suscitation were made without effect.

“ At the post-mortem examination, on the following day,no
very noticeable lesions of the viscera were discovered. There
was congestion of the whole venous system, and the blood,
in every organ, was of a deep purple colour, and quite fluid.
The brain-substance itself was perhaps a little more vas-
cular than usual, and the veins of its meninges were loaded
with blood. The heart was small and fat, the right ven-
tricle being especially loaded with adipose material, and its
muscular layer much thinned. Under the microscope there
was found to be slight, yet decided, fatty degeneration of
the muscular structure. Both chambers, but more par-
ticularly the right, were distended with blood in which no
coagula could be found. The posterior lobes of the lungs
were somewhat congested, but not more than the position
in which the corpse had lain might account for. There was
no disease of the abdominal viscera.”+

* Medieal Times and Gazette, 1854, vol. i, p. 516,
+ Ibid., p. 517.
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The right cavities of the heart were found full of blood in
this case, and it is probable that they became so much dis-
tended, as the patient was in a state of alarm, and scarcely
breathing, that, in the thin and diseased state of the walls of
the right ventricle, the action of the heart was arrested.
Sudden death not unfrequently takes place during mental
emotion, and, in many of the cases, the mode of dying is
probably that just mentioned.

SYMPTOMS IN THE FATAL CASES OF INHALATION OF
CHLOROFORM.

Out of the fifty cases of death from chloroform, related
above, there are five in which the symptoms at the time of
death are not detailed, viz., Cases 6, 7, 21, 24 and 50 ; in the
two first cases it is merely related that the patient sud-
denly expired, and, in the two last cases, no one was
watching the patient at the time when death took place.
In considering the remaining cases they may be conveniently
divided into groups, according to the period of the inhala-
tion at which the accident occurred. In six of the cases
the fatal symptoms came on suddenly, at the beginning of
the inhalation, before the patient had been rendered un-
conscious ; in each of these cases there was the most un-
equivocal evidence of the sudden arrest of the action of the
heart. In cases No. 4 and No. 11 there was sudden pallor
of the face at the moment when the circulation ceased.
In Nos. 14 and 26 the face became livid at the time of
the fatal attack, and, in Nos. 45 and 46, the colour of the
face is not mentioned. In all these cases there were also
symptoms as if of a sudden shock to the system, such as
stretching out of the limbs, foaming at the mouth, rolling
of the eyes, or asudden convulsive start. In Case 4, the
patient at Boulogne had just complained of a choking
fecling, one sign that the vapour she was breathing was not
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the stertorous inspiration, or the additional inspirations
which took place after the chloroform was withdrawn,
would probably have restored the patient; to say nothing
of the measures that were resorted to with a view to his
resuscitation. Of Case 27, which happened at Melbourne,
it is merely related that the patient spluttered at the mouth,
and suddenly expired, just after a fresh portion of chloro-
form had been applied on the handkerchief. The symptom
of spluttering at the mouth is recorded as occurring in
other cases, just at the moment when the pulse had sud-
denly ceased.

In Case 44, at the Royal Ophthalmic Hospital, the nar-
cotism of the brain and nervous system proceeded as far
as the third degree, which was attended with strong mus-
cular spasms, as not infrequently happens; and an over-
dose of chloroform appears at this moment to have acted
on the heart, for the pulse could not afterwards be felt. In
Cases 33, 37, and 47, the narcotism of the brain proceeded
as far as the fourth degree, producing stertorous breathing,
when the chloroform caused paralysis of the heart, by its
direct action on that organ.

There are six cases in which the fatal symptoms came on
just after the patient had been rendered insensible, and the
inhalation had been discontinued; the operation being
about to be commenced. They are numbered 32, 34, 39,
43, 48, and 49. All these cases bear a very close resem-
blance to each other. In all of them the patient had been
made insensible (satisfactorily so as it was thought), when
in a few seconds the pulse suddenly stopped, or failed and
fluttered just prior to stopping ; in Case 32 Dr. Dunsmure
thought the time was longer between the discontinuance of
inhalation and the cessation of the pulse. The breathing
continued a little time after the pulse ceased or failed in all
these cases, and there was an absence of the spluttering at

Il
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patient seemed to die by embarrassed respiration, but
whether that was caused by the action of the chloroform on
the brain is doubtful. In case No. 13 the patient died in a
moment. In No. 16 the face turned pale, and the pulse and
breathing ceased soon after the chloroform was discontinued,
showing the effect of the vapour which was present in the
lungs at the moment when the inhalation was left off.

In Case 18 the livid countenance and sudden stopping of
the pulse prove cardiac syncope. In Case 19 the blood
which was gushing out suddenly stopped, and the patient
expired. The congested state of the lungs and the blood in
the right cavities of the heart prove that the syncope of
which he expired was not the ordinary ansmic syncope
from heemorrhage; it was therefore cardiac syncope from
the chloroform.

In Case 22 the change of countenance and sudden cha-
racter of the death are evidences of cardiac syncope. In
(Case 23 there was sudden cessation of the bleeding and of
the pulse ; in Case 25 the pulse suddenly ceased. In Case
28 the patient died suddenly, but the pulse was apparently
not examined at the time. Some remarks have already been
made on Case 29, which happened in the Manchester In-
firmary. In Cases 31, 36, and 38 the suddenness of the
death showed that it took place by syncope. In the last
of these cases the pulse was being examined at the time it
ceased. In Case 36 there was no examination of the dead
body ; but in 31 and 38 the presence of blood in the right
cavities of the heart indicates that the kind of syncope was
cardiac syncope. Respecting Case 42, some remarks have
already been made. The death commenced by deep coma,
which embarrassed, and then suspended, the respiration, and
cardiac syncope quickly followed. The chloroform was
administered by a method which precluded the medical
attendant from observing properly the most important
symptoms,
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222 CHLOROFORM.

There is in a great number of the cases an evident con-
nection between the accident and the probable strength of
the mixture of vapour and air. In six cases the accident
oceurred just after the commencement of the inhalation ;
in two of the cases, Nos. 27 and 37, the fatal symptoms
occurred just after fresh chloroform had been applied on
the handkerchief and sponge ; and in several cases, in which
the circulation was suddenly arrested just after the patient
had been rendered insensible, the insensibility had heen
induced so quickly as to prove that the vapour must have
been inhaled in a very insufficient state of dilution.

THE TWO KINDS OF SYNCOPE.

Dr. Patrick Black has made an objection to the fact of
the patients having died of paralysis, or over-narcotism of
the heart, in the accidents from chloroform.* He says
that paralysis of the heart would be death by syncope, but
that the symptoms before death, and the conditions of the
organs met with afterwards, are not in accordance with
such a view of the case. In order to show that both the
symptoms and the after death appearances, in the fatal
cases of inhalation of chloroform, are consistent with
paralysis of the heart, it is necessary to point out the dif-
ference between ordinary syncope and cardiac syncope,
One of the best examples of ordinary, or what may be
called anwmic syncope, is that which oceurs in a common
blood-letting, whilst the patient is in the sitting posture.
When the bloodvessels, especially the veins, which at all
times contain the greater part of the blood in the body, do
not accommodate themselves fast enough to the diminished
quantity of blood, the right cavities of the heart are sup-
plied with less and less of the circulating fluid ; and in a

* Chloroform: How shall we ensure Safety in its Administration ?
Pamphlet. London: 1855,

Lo o2k ®






224 CHLOROFORM.

any local cause, is probably of the same kind ; the veins not
having had to support the weight of the usual column of
blood for some days or weeks, lose their tone we may pre-
sume, and yield when they are all at once subjected to the
weight of a column of blood extending from the lower ex-
tremities to the heart, so that this organ ceases to be
properly supplied with the circulating fluid.

In cardiac syncope, on the other hand, the cavities of
the heart, or at all events the right cavities of this organ,
are always full, whether the syncope depend on paralysis
of the heart by a narcotic, or inherent weakness of its
structure, or on its being overpowered by the quantity of
blood with which it is distended. After death from this
kind of syncope, if the blood have not been displaced by
artificial respiration or other causes, the right cavities of
the heart and the adjoining great veins will be found filled
with blood, and the lungs will in many cases be more or
less congested. The appearances in short will be very
much the same as in asphyxia by privation of air, which
ends in a kind of cardiac syncope, the stoppage of the heart
being partly due to over-distension of its right cavities,
and partly to loss of power in its structure, from the want
of a supply of oxygenated blood through the coronary
arteries. In death by ansemic syncope, on the contrary, all
the cavities of the heart are found empty, or nearly so, and
the same is frequently the case with the adjoining great
veins, whilst the lungs are usually pale.

The syncope occasioned by some kinds of mental emotion
is of the ordinary or anemic kind, and consequently the
condition of the brain must act first on the bloodvessels,
and not directly on the heart. Certain persons are liable to
faint on witnessing a surgical operation. Now if the mental
emotion of these persons acted directly on the heart, whilst
the rest of the vascular system was unaffected, the distribu-
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or less distended, from the blood not being able to pass
readily through the lungs. Patients who die of heart disease
die with the cavities of that organ full Some patients, in-
deed, with fatty disease of the heart, die suddenly of ansemic
syncope, and the heart is found empty ; but in these cases it
is evident that death is not occasioned by the disease of the
heart, but by some condition of the bloodvessels which ac-
companies it.

Chevalier was, I believe, the first to draw marked atten-
tion to cases of sudden death arising from an empty state of
the heart, in a paper in the first volume of the Transactions
of the Royal Medical and Chirurgical Society ; and he rightly
attributed the emptiness of the heart to a loss of power in
the bloodvessels. His words are as follow :—

“The disease I have now described may, perhaps, be
termed asphyzia idiopathica, The essential circumstances
of it evidently denote a sudden loss of power in the vessels,
and chiefly in the minuter ones, to propel the blood they
have received from the heart. In consequence of which,
this organ, after having contracted so as to empty itself, and
then dilated again, continues relaxed for want of the return
of its accustomed stimulus, and dies in that dilated state.”

The word asphyxia has become so closely connected by
physiologists with death by privation of air, where the symp-
toms and appearances are the reverse of those in Chevalier’s
case, that it is necessary to discard his name of the disease
which he describes, although it is etymologically correct.
His cases come under the definition of what is now univer-
sally called syncope, and what I have called ansemiec to dis-
tinguish it from cardiac syncope.

Chevalier speaks of a want of power in the wvessels to
propel the blood, and as it is not now believed that the ves-
sels take any active share in the propulsion of the blood, this
may be the reason why the views of this author have re-
ceived less attention than they deserve; but it is very ob-
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In syncope from muscular exertion, the cavities of the
heart are distended, and its walls have ocecasionally been
ruptured, both from violent exercise and fits of anger.

Fear probably occasions each kind of syncope in different
cases. In some cases, the right cavities of the heart become
distended owing to impeded respiration, and possibly to a
diminution of power in the heart itself. More frequently,
the syncope appears to be of the ordinary or ansemic kind,
the effect of the mental condition acting first on the more
distant parts of the circulation. The pallor caused by fright
is proverbial

Pain is also capable of causing both kinds of syncope. I
have alluded to cases (page 55) in which the patients
strained and held their breath till the pulse became inter-
mittent, and the action of the heart was temporarily sus-
pended by the arrested breathing ; on the other hand, pa-
tients often become pale, if they are undergoing any slight
operation when seated, and syncope of the ansgmic kind
occurs, without any previous disturbance of the respiration,
but passes off as soon as they are placed in the horizontal
posture. I have seen an apparently strong man faint in
this manner, during the removal of a tumour from the back
not larger than a nut, and where only a few drops of blood
were lost. Chloroform was not employed.

SUPPOSED CAUSES OF DEATH FROM CHLOEOFORM.

Many writers have supposed that the deaths from chloro-
form have arisen from some peculiarity in the patient ; and
when any notable change of structure has been met with
after death in any of the vital organs, this has been thought
to afford a sufficient explanation of the event ; whilst in the
cases in which the organs were in a healthy state, surprise
has been expressed at the occurrence. In looking over the
account of the cases in which the inhalation of chloroform
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there was said to be some amount of disease of the aortic
valves, and some amount of fatty degeneration of the heart.
In Case 37, incipient fatty degeneration was present ; and
in Case 40, that of a youth of eighteen, the heart was
slightly enlarged, with some amount of fatty degeneration.
In Case 46, the right ventricle was thinned and slightly
fatty. There remain three Cases, Nos. 30, 33, and 42, in
which the fatty degeneration was more decided; and one
case, No. 41, in which it is spoken of as being present in an
extreme degree. This was in a man, aged sixty-five, the
oldest person included amongst those who died from chlo-
roform.

When we consider how common is fatty degeneration of
the heart, especially amongst old persons and those for a
long time confined to bed, it is very probable that this affec-
tion has heen proportionally as frequent, amongst the pa-
tients who have inhaled chloroform without ill effects, as in
the fatal cases of its inhalation.

There are nine of the fatal cases in which the age of the
patient is not stated. In the other forty-one cases, the ages,
when grouped in decennial periods, are shown in the follow-
ing table, the last column of which shows the proportion
which the deaths bear at each period to the number living
at that period, out of a thousand persons of all ages in
England and Wales.

Under 5 years ) 0

5 and under 15 ; ; 3 L
15 5 25 : R ) 2
25 i a5 : 410 &
35 £ 45 : g ] e
45 L 55 : : 3 o
55 . 65 2 T
65 and npwards 1 ol
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apparent support from the supposition that the chloroform
has been inhaled in exactly the same manner in the fatal
cases as in other instances ; but this apparent support fails
when it is pointed out that the supposed same manner is
only an equally uncertain manner. The different effects
that have been produced on the same patient at different
times, and the great number of instances in which medical
men have failed to make the patient insensible, show that
most of the usual modes of exhibiting chloroform are ex-
tremely uncertain.

What most completely meets the question of idiosyncrasy,
however, is the circumstance that in no fewer than eleven
out of the fifty recorded cases of death from chloroform, the
patient had previously inhaled this medicine without ill
effects. In two other cases also, previous attempts had
been made to make the patient insensible without success,
on the day on which the accident occurred. In the above
table of the fatal cases, those are indicated in which previous
inhalations had taken place. In twenty-nine cases, I have
concluded that the patient had not previously inhaled, for
the medical man, having given an account of the state of
his patient, and his reasons for administering the chloroform,
would certainly have mentioned such a material fact as a
previous inhalation if it had occurred. There are ten cases
of which only a meagre account is given, and where a pre-
vious administration of chloroform may possibly have taken
place without being mentioned ; but if only eleven, out of
the fifty patients, who died from chloroform, had inhaled it
previously without ill effects, it is very clear that the fact
of having inhaled it with a favourable result, gives no im-
munity from the possibility of accident. It would be im-
possible to say what proportion of the patients who have
inhaled chloroform have inhaled it more than once, but it is

not probable that they amount to more than 22 per cent., if
20 many.

R . [ W






234 CHLOROFORM.

asphyxia, I believe that the only elastic fluids which can
cause death simply by excluding the atmospheric air are
nitrogen and hydrogen.

Alleged Closure of the Glottis. At the trial which took
place in Paris respecting the death of a porcelain dealer pre-
viously mentioned, M. Devergie gave evidence, and after
saying that chloroform might cause death as a poison, if
given in undue proportion, he added: “ Also it eloses the
glottis, and offers an obstacle to respiration. Employed by
M. Demarquay on himself, in very small doses, closure of
the glottis was occasioned. It was possible that Le Sieur
Breton had experienced that accident, and in that case the
most able surgeon could not prevent death.”

I have not met with M. Demarquay’s account of his ex-
periment, but I am happy to know that he did not die of
the closure of the glottis. It may fairly be denied that a
person could commit suicide in this manner if he wished,
for he would either have to give up the attempt, or receive
the vapour into his lungs, and experience its specific effects.
When animals are placed in mixtures of vapour and air,
they always breathe them, whatever the strength ; and if
the vapour amounts to eight or ten per cent., they die much
more quickly than they would of mere closure of the glottis.
Vapour of chloroform, when not largely diluted with air, is
apt to cause cough and closure of the glottis, as soon as a
little of it reaches the lungs ; but this, so far from being a
source of danger, is, as a general rule, a safeguard, by its
preventing the patient from readily breathing air which is
highly charged with vapour.

In commenting on the fatal case No. 12, which occurred
in St. Thomas’s Hospital, I have suggested that the accident
might have happened from liquid chloroform being dropped
into the throat ; but liquid chloroform is very different from
the vapour; it causes a lasting irritation if applied to a
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cause his patient to die slowly by asphyxia. If any patient,
therefore, has died from closure of the glottis, it must have
been one in whom there was a great tendency to sudden
death from any slight interruption to respiration. I do not
know the particulars of the case respecting which M.
Devergie was giving his evidence, but in those fatal cases
previously related, in which the symptoms are sufficiently
described, it is not probable that death took place in any
instance from closure of the glottis. In the sudden death
at St. George’s Hospital (page 209), it is possible that the
slight pungeney of the vapour might assist the fear under
which the patient was labouring in impeding the breathing,
and thus add to the distension of the right cavities of the
heart, under which the patient apparently died.

In 1855, two years after M. Devergie had given the above
opinion, Dr. Black, of St. Bartholomew’s Hospital, who has
had great experience in the administration of chloroform,
advanced a similar theory in the pamphlet previously alluded
to. He did not, however, confine the effects of the supposed
closure of the glottis to possibly causing a death here and
there, as M. Devergie had done, but he attributed all the
accidents which had happened to this cause, and not to the
effects of chloroform in the system. He says that “the
chloroform has not been even inhaled : its pungency was
felt at the glottis, and its inspiration was immediately
arrested. The patient would have removed the apparatus,
but in this he was restrained. The struggle forthwith com-
menced, but up to the moment of his death, not a single
inspiration took place.” These remarks were not applied to
a single case, but generally to the accidents from chloroform.
Dr. Black says: “Any concentration of the vapour of
chloroform which can be breathed is safe ; any condition of
dilution which forces the patient to cough or hold his breath
is dangerous, and if persevered in for even half a minute,
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In a case, No. 34, which occurred at St. Bartholomew’s
Hospital whilst Dr. Black was present, and long before his
pamphlet was written, the patient inhaled for five minutes,
and sank off info a state of complete insensibility without
alarming symptoms. The inhalation was discontinued, the
patient moved into a proper position, and the operation just
about to be commenced, when Dr. Black found the pulse to
become extremely feeble and fluttering. Surely this patient
breathed the chloroform, and died without any spasm of the
glottis. In Case 48, so minutely related by Mr. Paget, the
boy made one long inspiration, and became suddenly in-
sensible. In a few seconds, the pulse suddenly failed, and
then ceased to be perceptible, but the breathing continued
for at least a minute afterwards. There was certainly no
closure of the glottis in this instance,

Alleged Exhaustion from Struggling. In cases where the
patients have struggled violently whilst getting under the
influence of chloroform, the accidents *have been attributed
to a supposed exhaustion caused by the struggling.* This
opinion is, however, contrary to experience ; for the patients
who struggle violently are precisely those who bear chloro-
form the best, provided they do not breathe it in an insuffi-
cient state of dilution. They are generally cheerful and
exhilarated by it, and are less liable to be depressed by its
prolonged use, than those who come quietly under its influ-
ence. Although the patients who struggle bear the chloro-
form well, when it is carefully and judiciously administered,
it is not improbable that the struggling has been now and
then an indirect cause of accident. The muscular spasm
and rigidity do not oceur till about three-quarters as much
chloroform has been absorbed as can be present in the
system with safety; and, as the patients often hold their
breath whilst struggling, and take deep inspirations sud-

* See Med. Times and Gaz., 1853, vol. ii, p. 562,
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is not mentioned, and where from the nature of the opera-
tion it may have been either one or the other. In fully
one-fourth of the cases of which I have kept notes of the
administration of chloroform, the patients were seated in an
easy chair ; and as in forty fatal cases in which the position
is known, only nine, or less than one-fourth, were seated, it
does not appear that the position of the patient has had any
share either in causing or preventing accidents.

Supposed Effect of the Surgeon’s Knife on the Pulse.
Mr. Bickersteth alluded to a peculiar circumstance,® which
he thought would account for several of the deaths attri-
buted to chloroform. He relates three instances in which
the pulse suddenly ceased on the first incision by the sur-
geon, and commenced again in a few seconds, the breathing
going on naturally all the time. All the three cases were
amputation of the thigh, and occurred in the latter part of
1851. Mr. Bickersteth did not observe the eircumstance
again during the two following years, and I have never
observed it, although I have very often examined the pulse
at the moment when the operation began, especially after
reading Mr, Bickersteth’s remarks. He supposes that the
action of the heart was arrested by the shock of the incision,
notwithstanding the patient was insensible. I should attri-
bute the temporary stoppage of the pulse in these instances
to the direct influence of the chloroform on the heart. The
moment when the operation is commenced, is usually a few
seconds after the inhalation has been discontinued, and
when the effect of the chloroform is at its height. A por-
tion of that which was left in the lungs having been ab-
sorbed, in addition to that which was previously in the
system. And if the vapour inhaled just at last was not
sufficiently diluted, it might paralyse the heart, but not so
completely as to prevent the natural respiration from restor-

* Edin, Monthly Jour., 1853, vol. xvii, p. 220.
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not occupy half a minute, had the effect of paralyzing that
organ irrecoverably. In Mr. Bickersteth’s experiment, the
effect of the artificial respiration was as follows :—* After
continuing it for seven minutes, the diaphragm, hitherto
unaffected, began to move very irregularly and imperfectly ;
then its movements became slow and hardly perceptible ;
and, at the expiration of eleven minutes, they had ceased
altogether. During all this time the heart’s action remained
strong and regular, but now it got weaker and more rapid,
and, in four minutes from the time the diaphragm had
ceased acting, had become so feeble (still quite regular) that
I feared every moment it would stop.” Mr. Bickersteth
says he performed artificial respiration with air saturated
with chloroform ; but saturated or not, the vapour certainly
did not exceed six per cent., and most likely was only
between four and five, if the artificial resembled the natural
respiration in quantity and frequency. The vapour which
can be breathed for seven minutes without causing serious
symptoms, and for eleven minutes without arresting the
breathing, is of course incapable of stopping the action of
the heart by its direct effect. It is scarcely so strong as
that which one administers every day to patients with im-
punity. The vapour which is so diluted as to require to be
added by small increments during one hundred and fifty
ingpirations, before the brain is even narcotized, cannot act
directly on the heart, an organ which can bear a much
larger amount of chloroform. Mr. Bickersteth fell into the
error into which the Committee of the Society of Emulation
of Paris afterwards fell, and argued from the rule to the
exception. What he witnessed was the mode of death which
would oceur, if vapour of chloroform of the strength which
can be safely inhaled, were deliberately continued till the
death of the patient. Dut an accident from chloroform is
an exception, and the mode of dying is as much an exception
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tunately so, for whatever the cause of the man’s death, that
cause could hardly have been present if the patient had been
made insensible by chloroform ; and so his life would in all
probability have been saved. If he died either from fear or
from pain, the chloroform would have prevented his death,
by removing and preventing these canses; and if his death
arose from simple exhaustion, it must be remembered that
chloroform is a stimulant, during the first part of its admi-
nistration, and, as a general rule, so long as it is actually in
the system. Even Mr. Bickersteth, who thinks that the
knife of the surgeon may have a direct influence on the
heart when the patient is quite insensible, expresses his con-
viction that such an occurrence is far less likely to happen
under the influence of chloroform than in the waking state.

I have omitted from the list of deaths by chloroform two
cases which are usually attributed to that agent, namely,
the case of Mr. Robinson’s patient, and the one at St
George’s Hospital, and have attributed them to fear; and I
also rejected the case of the infant on which Dr. Aschendorf
operated, for the reasons I stated ; and it is quite possible
that amongst the fifty cases I have retained, there may be
one or two in which the death was not caused by chloro-
form, especially as the details of some of the cases are very
meagre ; but when all the circumstances of the cases are
examined, and especially when the mode of death is com-
pared to that which chloroform can be made to produce in
animals, it cannot be supposed that the fatal event was a
mere coincidence in the whole fifty cases, or in any great
number of them.

There are numerous instances recorded of sudden death
during surgical operations, or just before intended ones,
without any evident cause, except fear or pain, before the
use of narcotic vapours was known ; and some even since,
in cases in which it was not thought worth while to use
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stance. In seven of the animals, they were slightly con-
gested ; but in the remaining thirty, they were not con-
gested. They were generally of a red colour, but in a few
of the cats they were quite pale. I ascertained the specific
gravity of the lungs of two of the cats, in which they pre-
sented the amount of vascularity I have most usually met
with. The specific gravity was 0605 in one instance, and
0798 in the other. As many of the animals died in a way
resembling asphyxia, the respiration ceasing before the cir-
culation, it might at first be supposed that we should meet
with the same congestion of the lungs; but by the time
that the respiration is altogether suspended by the action of
chloroform, that agent has begun already to influence the
heart, which does not inject the blood into the lungs with
the same force as when the respiration is mechanically pre-
vented, whilst it is in full vigour. Besides, in the gaspings
which so often take place when the heart is ceasing to act,
the animal inhaling chloroform draws air freely into the
lungs, whilst the asphyxiated animal is prevented from
doing so.

As regards the condition of the heart, it was found in the
two chaffinches that the auricles were filled with blood,
whilst the ventricles were empty. The condition of the
heart in the larks is not mentioned, but in all the thirty-
three quadrupeds, the right auricle and ventricle were filled
with blood. In ten of them, these cavities were much dis-
tended ; and in some of these instances, the coronary ves-
sels on the surface of the heart were distended also. The
left cavities of the heart never contained more than a small
quantity of blood, not exceeding a quarter of what they
would hold.

The head was examined in only ten of the animals. The
substance of the brain was found to be of the natural vas-
cularity, and the sinuses were not very much distended,
except in two instances.
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The fact of the blood coagulating more generally, in the
animals on which I have experimented, than in the human
subjects who died from chloroform, is probably due to their
smaller size. I was formerly of opinion that the fact of the
body of a small animal cooling more quickly than the human
one was the probable explanation of this, but Dr. Richardson
appears to have proved that the blood is kept in a liquid
state by the presence of ammonia ; and ammonia, we might
expect, would escape more readily from the body of a small
animal than from the human body. However this may be,
it is pretty certain that the blood generally remains fluid in
the human body after death from chloroform, only because
it usually remains fluid in every kind of sudden death.
When a patient dies slowly of illness, the body cools gra-
dually before death takes place, and ammonia keeps exhaling
in the breath, if Dr. Richardson is correct, whilst the forma-
tion of this alkali must be almost suspended. In many
cases, we know that coagulation of the blood commences
before the respiration and circulation have ceased. The
blood which flows during surgical operations coagulates as
quickly and firmly when the patient is under the influence
of chloroform as at other times; and, as*was mentioned
above, the blood which flows from animals, just after they
are killed by this agent, coagulates as well as usual; it
follows, therefore, that if the coagulation of the blood were
prevented by the chloroform, and not by the mere fact of
sudden death, it would be by the presence of this agent in
the blood after death, and not by any action which it ex-
erted during the life of the patient.

FURTHER EEMAREKS ON THE PREVENTION OF ACCIDENTS
FROM CHLOROFORM.

In consequence of the prevailing opinion that accidents
from chloroform depended chiefly on the condition of the
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The pulse is only affected secondarily in eonsequence of the
failure of the respiration.”

If the person administering chloroform was always quite
sure that the vapour did not constitute more than five per
cent. of the inspired air, it is quite true that the pulse might
be wholly disregarded. I can mever produce more certain
and uniform results with chloroform than when I am giving
it to small animals enclosed in glass jars, where of course
the pulse cannot be felt. In surgical practice, however,
where the amount of vapour in the inspired air is often very
uncertain, watching the pulse may be of great service, irre-
spective of loss of blood; and although it will not always
prevent accident, I am persuaded that it has saved many
lives. In some of the accidents that have happened, the
pulse has ceased suddenly, whilst it was being very care-
fully watched ; but more usually it wounld show some signs
of failure before entirely ceasing.

In giving chloroform freely to animals from a napkin or
sponge, whilst the ear or the hand was applied over the
heart, I have usually found that its pulsations became em-
barrassed and enfeebled before they ceased; and by with-
drawing the chloroform when the heart’s action first became
affected, the life of the animal could often be saved.

The importance of attending to the respiration of the
patient has been previously noticed, and it is so obvious a
symptom that it can hardly be disregarded, if anyone is
watching the patient; it speaks, moreover, almost to one’s
instincts, as well as to one’s medical knowledge. It is pro-
bable that no patient has been lost by disregard of the
respiration, unless it be one or two whom no one was watch-
ing, or in which the head and shoulders were covered with
a towel.

It has already been shown in this work, from experiments
on animals, and from the physiological effects and physical
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applied, will restore all those patients who are capable of
being restored from an overdose of chloroform. All the
patients who are related to have been restored after this
acent has occasioned a complete state of suspended anima-
tion, have been resuscitated by this means. It is only by
artificial respiration that I have been able to recover
animals from an overdose of chloroform, when I felt satis-
fied that they would not recover spontancously. And under
these ecircumstances I have not been able to restore them,
even by this means, except when a tube had been intro-
duced into the trachea, by an inecision in the neck, before
giving them what would have been the fatal dose.

M. Ricord succeeded in restoring two patients who were
in a state of suspended animation by mouth to mouth
inflation of the lungs. The first was a woman, aged twenty-
six, who had been made rapidly insensible by a few inspira-
tions of chloroform from a sponge. He had scarcely com-
menced the operation of removing some vegetations, when
his assistant informed him that the pulse had ceased. The
breathing also ceased about the same time.

In the second case, he completed the operation of circum-
cision, and the patient, a young man, not coming to himself,
M. Ricord found that the breathing had ceased, and the
pulse was becoming more and more extinet, and very soon
ceased entirely, till restored by the artificial respiration.

After these cases, hopes were expressed that M. Ricord
had discovered the means by which all patients might be
restored from the overaction of chloroform ; but these hopes
have not been verified by events. In the first of the cases,
the heart had probably not been so entirely paralyzed by
the action of the vapour as sometimes happens, and in the
second case, that organ was apparently not paralyzed by the
chloroform at all. It was only after the breathing had
ceased, that M. Ricord found the pulse was failing. This
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lapsed, and the lips of a purple colour. Artificial respira-
tion was employed, and in less than a minute the breathing
returned, and the child was restored.”

“ (fuse 3. On the 6th of March, 1852, I had occasion to
remove the finger of a robust, healthy-looking young man,
in the Royal Infirmary. He was already under the influ-
ence of chloroform when I entered the room, and as there
had been some difficulty in producing complete anssthesia,
and the last of the chloroform in the bottle was already on
the handkerchief, it was thought advisable by my friend in
charge of its administration to keep up the inhalation, in
order to produce a coma sufficiently profound to last until
the completion of the operation. It was therefore left over
his face, and I commenced and removed the finger, slowly
disarticulating it from the metacarpal bone. I distinctly
recollect hearing the man breathing quickly and shortly ;
and I also remember, that when just about to look for the
vessels, my attention was attracted to his condition, by not
any longer hearing the respiration. The handkerchief was
still on his face. I took it off, and found, to my consterna-
tion, that the breathing had ceased ; the face was livid ; the
eyes suffused; the pupils dilated; the mouth half-open.
He was to all appearance dead ; still the pulse could be dis-
tinguished as a small, hardly perceptible thread, beating
slowly. Immediately artificial respiration was commenced.
For a minute or two, his condition did not alter in any
respect— then the lividity of the countenance increased, the
pulse was no longer perceptible, and the sounds of the heart
could not be satisfactorily heard. During the whole of this
time, artificial respiration had been diligently employed, but
still the air appeared to enter the chest very imperfectly.
I despaired. I felt certain that the man was dead, and that
no human aid could restore him ; and if it had not been
that those standing near me urged me to persevere, I
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The chloroform was allowed to remain over the face during
the whole time of its performance. Before it was over, I
noticed the respiration become very quick and incomplete,
and suggested, in consequence, the propriety of removing
the handkerchief. My remark was neglected for eight or
ten seconds, and then, just as it was taken away, the breath-
ing ceased suddenly. The face became deadly pale; the
eyes vacant; the lips livid. Instant dissolution appeared
inevitable (the pulse was not felt). Artificial respiration
was immediately commenced, but the air not entering the
lungs freely, the tongue was pulled forwards, and retained
so by the artery forceps. The chest then expanded freely
with each inflation, the air escaping with a cooing sound.
In rather less than a minute, the respiratory movements
recommenced, but at first so slowly and imperfectly that it
was necessary to assist expiration. When recovery was a
little more established, the operation was completed. Before
the putting in of the sutures, sensation had partially re-
turned, and in a short time the lady had perfectly reco-
vered.”

Mr. Bickersteth very properly adds: “There can be no
doubt, that in the foregoing cases, a grievous error was
committed by continuing the inhalation after ansesthesia
was produced, and that it was in consequence of this, the
accidents, so nearly fatal, occurred.”

As these accidents seem to have occurred from continuing
the inhalation too long, they differ entirely from nearly all
those which were actually fatal, and which, as we have
seen, arose from the too great concentration of the vapour,
and not from any want of care in watching the patient, so
as to be able to leave off at the rigcht moment, if it were
possible. I have previously stated, that after breathing
vapour of the proper strength for inhalation, animals may
always be readily restored by artificial respiration after the
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soon followed by copious vomiting, and the patient reco-
vered.*

Such measures as dashing cold water on the patient, and
applying ammonia to the nostrils, can hardly be expected to
have any effect on a patient who is suffering from an over-
dose of chloroform ; for they would have no effect whatever
on one who has inhaled it in the usual manner, and is
merely ready for a surgical operation, but in no danger. I
have applied the strongest ammonia to the nostrils of ani-
mals that were narcotized by chloroform to the third or
fourth degree, and it did not affect the breathing in the
least. They recovered just as if nothing had been done. Tt
is difficult to suppose a case in which the breathing shounld
be arrested by the effects of chloroform whilst the skin re-
mained sensible, yet it is only in such a case that the dash-
ing of cold water on the patient could be of use. There is,
however, no harm in the application of this and such like
means, provided they do not usurp the time which ought to
be occupied in artificial respiration ; for this measure should
be resorted to the moment the natural breathing has en-
tirely ceased.

I have only seen two cases in which the patients seemed
in imminent danger from the direct effects of chloroform.
One of these occurred in 1853. It was the case of a child,
aged six years, but small and ricketty, which had the
greater part of the eyeball removed on account of melanotic
disease. The usunal inhaler was employed, and when the
child seemed sufficiently insensible, it was withdrawn. The
operation was commenced by introducing a large curved
needle, armed with a thick ligature, through the globe of
the eye, in order to draw it forward. As the needle was
introduced, the child cried out a very little, and thinking
the parents, who were in the adjoining room, would be

* L'Union Médicale, 1850, p. 411.
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but I recollect the chief particulars of it sufficiently well.
The patient was a lady rather more than sixty years of age,
rather tall and thin. She required to have a polypus re-
moved from the nose. Mr, Fergusson, who was about to
operate, was nearly an hour after the appointed time, and
during this interval she was pacing up and down the room,
apparently in a great fright. She was placed in an easy
chair for the operation, and the pulse was small and feeble
when she began to inhale. Nothing particular occurred
during the inhalation, but just- at the time when the patient
was becoming insensible, the breathing ceased, and the
pulse could not be felt. She appeared to have fainted, and
was immediately placed on a bed which was in the room.
I applied my ear to the chest, but could hear no sound
whatever. Mr. Fergusson applied his mouth to that of the
patient, and with a very strong expiration, inflated her
lungs, so as to expand the chest very freely. I immediately
heard the heart’s action recommence with very rapid and
feeble strokes, as I had so often heard it recommence in
animals. The patient soon began to make distant gasping
inspirations, and the natural breathing and pulse were soon
reestablished. DMr. Fergusson made only one or two infla-
tions of the lungs after the first one, which of itself was the
means of restoring the patient. It was about twenty mi-
nutes, however, before she became conscious; and during
the greater part of this time there were spasmodic twitch-
ings of the features and limbs on one side. In about an

hour, she was pretty well; and on the following day the

operation was performed without chloroform.

The most ready and effectual mode of performing arti-
ficial respiration is undoubtedly the postural method, intro-
duced by Dr. Marshall Hall a little time before his death.
It consists in placing the patient on the face and making
pressure on the back ; removing the pressure, and turning
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towards restoring the action of the heart. It is probable
that the electric current would not reach the heart without
the help of the acupuncture needle ; but it would be justi-
fiable to use this in a desperate case, when other measures
had failed. The needles should be coated with wax, or
some other non-conductor of electricity, except near the
points.

In the fatal cases Nos. 40 and 48, previously related, the
action of the heart partially returned during the efforts that
were made for the restoration of the patient, but did not
become thoroughly reestablished. It is probable that the
circulation through the coronary vessels of the heart was
not restored in those cases, or else the blood which must
have been freed from chloroform, in its passage through the
lungs, would most likely have enabled the heart to recover
completely. Dr. Cockle has expressed the opinion, which is
very probable, that the blood enters the coronary arteries in
a retrograde manner, during the diastole of the ventricles,
when the aorta and other great arteries are contracting on
their contents; if so, with a very feeble circulation, the
elasticity of the aorta, perhaps, cannot sufficiently act to
cause a backward current ; and perhaps, also, the over-nar-
cotism of the heart is itself an obstacle to the coronary eir-
culation, on account of the congestion of the capillaries
which always attends on narcotism.

The knowledge how seldom anything effectual can be
done for a person who has inhaled a dose of chloroform from
which he would not spontaneously recover, ought to impress
the rule very strongly on every one, to use the greatest care
in its administration.
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geon, whether the chloroform may not have had some share
in preventing the recovery of the patient, after a severe
operation. These were cases in which the sickness, which
occasionally follows chloroform, continued for three or four
days, indeed till the death of the patient. This is a point
which it wounld be difficult to decide, for the latter part of
the sickness might depend on the sinking state of the pa-
tient, and might have come on if chloroform had not been
used. Moreover, as sickness is seldom very prolonged after
chloroform in minor operations, except in persons who are
not in a good state of health, it is most probable, that the
patients who died after a great operation with continued
sickness, would not have done well if no chloroform had
been used.

Some attempts have been made to determine, by statis-
tical inquiry, whether the result of operations has been
more favourable since the introduction of anzsthesia.
These attempts have heen confined to the larger amputa-
tions, as they are the only operations which sufficiently
resemble each other to admit of the application of statistical
inquiry ; and even in the case of these operations, the in-
quiries which had been made previously to the introduction
of etherization differed widely in their results.

Dr. Simpson took great trouble, in the early part of 1848,
to collect the account of the amputations of the thigh, leg,
and arm, which had been performed under the influence of
ether or chloroform in forty-nine of ‘the hospitals in Great
Britain; and for comparison, he collected from thirty
British hospitals the results of the same amputations, for
the two or three years preceding 1847. He found that the
mortality in the period preceding the use of ether was 29
per cent. in these amputations, and the return of patients
whose limbs had been amputated under the use of ether and
chloroform gave a mortality of 23 per cent.; and he con-
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cases in these papers is 174, and the number of deaths 41.
Dr, James Arnott states the per centage of deaths to be
21-9,* although it appears to me that it would be 235;
and it may be remarked that the four papers from which
these numbers are taken might probably mnot have been
published if the numbers they contain had not been favour-
able. Dr. James Arnott, in a second table, gives the num-
ber of amputations and deaths from the several hospitals in
London which are named. The cases are said to have oc-
curred “during eighteen months from June 1855 to June
1856, inclusive;” here being obviously a mistake. The
number of cases is 204, and the number of deaths 61 ;
which would give a mortality of 299 per cent.; almost
exactly the same as that which Dr. Simpson had obtained
from thirty provincial hospitals before the use of ether.
The numbers in Dr. Simpson’s table are 618 cases, and 183
deaths, or 29°6 per cent. Dr. James Arnott does not, how-
ever, mention the per centage of deaths in his second table,
but gives another table, for a different period, in which the
names of the hospital are not given. The numbers he gives
in this table are 430 cases and 148 deaths, giving a mor-
tality of 344 per cent. Dr. James Arnott therefore con-
cludes that chloroform causes the death of upwards of 12
per cent. of those who inhale it for the purpese of undergo-
ing amputation. It is evident that he can have had no
experience of the effects of chloroform, or he would have
perceived at once the error of his conclusions, for this agent
is given for a much longer time than in amputations, in
numerous operations of which the entire mortality is less
than 12 per cent. In the removal of tumours of the female
breast, for instance, more chloroform is generally adminis-
tered than in an amputation, and the loss of blood is also
much greater, yet the entire mortality after this operation
* Medical Times and Gaz., 1856, vol. ii, p. 413.
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<« Before, however, we can draw any conclusion from such
facts, we must carefully exclude all those circumstances
which are already known to produce an effect upon the
mortality of amputations, It is, for instance, well known
that amputations performed on account of accidents are, on
the whole, nearly twice as fatal as those required for long
standing disease. Now, if we divide the foregoing numbers
into these two classes, we shall find that before the intro-
duction of chloroform there were 144 pathological amputa-
tions, with a mortality of 19 per cent. ; while since its em-
ployment there have been only 61, of which 13 per cent.
have died ; and while of 81 traumatic amputations which
took place in the former period 32 per cent. died, only 31
per cent. perished in the latter period. The equal mortality
obtained from a general average of all amputations is thus
seen to have arisen from the smaller comparative number
of operations performed for diseases.”

After giving a table which shows the result of each kind
of amputation in the two periods, he adds, * It is plain
from the above table that since the employment of chloro-
form there has been a diminution of mortality; thus in
amputations of the thigh for disease there has been 5 per
cent. less death, while after accidents 17 per cent. have been
restored to health, who formerly would have perished. In
the pathological amputations of the leg there is a difference
of 8 per cent. in favour of chloroform ; and while one out of
three died after the removal of the forearm for accidents in
the former series of cases, no death had occurred out of
eight in the latter. The only exceptions are to be found in
the traumatic amputations of the leg, and in the patho-
logical amputations of the arm. In the former there is an
excess of deaths since the introduction of chloroform
amounting to 5 per cent. ; and in the latter, the cases, being
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children, down to the present time, the end of March 1858,
It was my expectation that I should be able to give the
result of these, and all the other important operations ; but
I have in a few cases either not ascertained whether-the
patient recovered or not, or have neglected to make a note
of the circumstances at the time; and although the defi-
ciencies might perhaps be made up by private correspond-
ence, and by searching the books of three hospitals, I regret
that I have not time at present' for such an undertaking,

A large proportion of the above cases of lithotomy were
performed by Mr. Fergusson, either in his private practice,
or in King’s College Hospital, and the remaining operations
were performed by a number of surgeons. On April 19th,
1855, Mr. Fergusson removed eight calculi, as large as
pigeon eggs, from the bladder of a gentleman, aged sixty-
nine, who had a favourable recovery.

On June 7Tth, in the same year, he removed fourteen caleuli
from the bladder of an elderly gentleman, who also reco-
vered. In January 1857, he removed forty-two caleuli
from the bladder of a gentleman, aged sixty-six; twelve of
them were nearly as large as chesnuts, and the rest about
as big as hazel-nuts. This patient died, I think, within a
fortnight. He had disease of the kidneys. A considerable
number of the elderly men on whom lithotomy has been
performed have had well marked symptoms of fatty dege-
neration of the heart ; but the chloroform has acted favour-
ably on all of them. In January 1853, Mr. Fergusson per-
formed lithotomy in the country on a gentleman, aged
sixty-four, removing a rather large caleulus. The patient
weighed eighteen stone ; he had a pulse which was liable to
intermit, some of his relations had died suddenly, and his
usual medical attendant was very much alarmed about the
chloroform ; but its action was very satisfactory. The pa-
tient recovered his consciousness without sickness, or any
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to extract the stone; and I recollect two other cases of the
same kind of which I have no notes.

Lithotrity. T have memoranda of 155 operations of litho-
trity in which I have administered chloroform. The num-
ber of cases of stone in which these operations took place
was sixty, but some of the patients had operations per-
formed, either without chloroform, or when it was admi-
nistered by some one else. The earliest cases of lithotrity
in which T administered chloroform were in St. George’s
Hospital, and a great number of the patients to whom I
have given it were the private patients of Mr. Fergusson,
who is entirely satisfied of its utility in this operation.
Speaking of this operation in his Practical Surgery (third
ed., p. 800), he says: “T am of opinion that there is not any
department of practical surgery in which ansesthesia has
been of more service than in this.” T have administered
chloroform in a few operations of lithotrity by Sir Ben-
jamin Brodie ; but I believe that he does not approve of it
in this operation, as a general rule. The following are
amongst the other surgeons whom I have frequently as-
sisted by giving chloroform in this operation : Mr. Caesar
Hawkins, Mr. Cutler, Mr. Coulson, Mr. Charles Hawkins,
and Mr, Henry Lee. Mr. Fergusson, in one of his opera-
tions, extracted some portions of gutta percha bougie round
which a phosphatic calculus had formed. He was not in-
formed of the presence of the bougie in the bladder, until it
was extracted. On another occasion, a patient was brought
from the country soon after a bougie of this description had
broken off, and he extracted with the lithotrite the piece
remaining in the bladder. It was between two and three
inches in length.

It is generally desirable to make the patient quite insen-
gible during the operation of lithotrity; and the patient
sometimes groans during its performance, when he is in a
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neum, and many of the operations were very tedious;
several of them lasting above an hour. It is very desirable
to apply the bandages in this operation, as in that of litho-
tomy, especially if the assistants are not numerous,
Other Operations for Stricture, ete: I have notes of four
operations in which the stricture was divided internally by
a urethratome ; and of two operations in which the orifice
of the urethra was enlarged ; and of nine plastic operations
to restore deficiencies of the walls of the urethra, congenital
or otherwise. I have memoranda of 66 cases in which I
have administered chloroform for sounding the bladder or
the introduction of a catheter. In catheterism under chlo-
roform the patient, of course, lies on his back, which is
indeed the position in which he ought to be during this
operation, when chloroform is not administered.
Amputation of the Thigh. This operation is often per-
formed for disease of the knee, when the joint is in such a
state of tenderness that the least motion causes great pain.
In such cases, I have administered the chloroform to the
patient in bed, before his removal to the operating table,
and given a little more chloroform just before the operation
was commenced. In King’s College Hospital, I have several
times given the chloroform in the ward in such cases, before
the patient was removed to the operating theatre; but in
St. George’s Hospital, the passages and doors being wide,
the patient has been carried on his bed into the theatre,
where the chloroform was administered just before his being
lifted on the table. In those cases in which the tourniquet
is applied, in preference to pressure with the fingers, it
should be adjusted as the patient is getting under the influ-
ence of the chloroform, and tightened just before the opera- -
tion begins, It is desirable to keep the patient quite
insensible till the limb is removed, and the femoral artery
is tied ; after which a little chloroform may be given when-
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in the last three years, indeed, in only 16 cases ; so that the
practice of amputation is still diminishing. This is due to
the practice of anasthesia, which enables the surgeon to ex-
plore and to remove diseased joints and portions of diseased
bone by operations that would be too long and too painful
to be endured in the waking state. This circumstance con-
firms the remark of Dr. Fenwick, previously quoted, that
the mortality after amputations may be expected to become
greater, as they will cease to be performed, except after
accidents, or in very desperate cases.

Amputation of the Ankle. I have notes of 15 cases of
amputation at the ankle. They were chiefly performed by
Mr. Fergusson, and generally in the manner recommended
by Mr. Syme, or nearly so; but latterly Mr. Fergusson and
Mr. Partridge have, in three or four cases, adopted the mo-
dification of this operation introduced by Prof Pirogoff, by
which a portion of the os caleis is left.

Other Amputations. I have notes of nine cases of ampu-
tation of the forearm ; four of these operations were per-
formed in 1850, and only three since that year. I have
memoranda of twelve cases in which I have given chloro-
form whilst Chopart’s or other partial operations of the foot
were performed. Also of three cases in which Mr. Fer-
gusson performed amputation at the knee, and three cases
in which he performed amputation at the wrist in King’s
College Hospital. I have notes also of 65 cases in which I
have administered it during the amputation of one or more
fingers or toes,

Operations for Necrosis. Aneesthesia is of the utmost
service in these operations, which are often tedious, and
would be of the most painful nature. The operations are of
the most successful kind of any in surgery; they usually
relieve the patient from a very painful affection, and leave
no mutilation. I have administered chloroform in many






280 | CHLOROFORM

19 cases of this operation in which I have exhibited chloro-
form ; 18 of them were performed by Mr. Fergusson, and
the remaining one was performed by Mr. Coulson, whilst
Mr. Fergusson was present. :

Eaxcision of the Knee. 1 have notes of 17 cases in which
I have given chloroform during the performance of this
operation. Thirteen of the operations were performed by
Mr. Fergusson, two by Mr. Bowman, one by Mr. Partridge,
and one by Mr. Henry Smith.

This operation had been rarely performed till within the
last seven years, and there is every reason to believe that it
never would have been frequently performed, if the practice
of producing anmsthesia had not been introduced. I shall
speak of this operation again in treating of amylene.

Excision of Wrist. There have been two cases of this
operation performed by Mr. Fergusson in King’s College
Hospital.

The Removal of Tumours of the Upper Jaw. Mr. Syme,
Mr. Lizars, and some other surgeons, expressed an opinion
at one time that chloroform could not be safely used in this
operation, as the blood would be liable to flow into the
lungs. This is not the case, however, as the glottis retains
its sensibility apparently unimpaired, if the influence of the
chloroform is not too deep or long continued. It is only
necessary to hold the head forward now and then, when the
throat is very full of blood, in order to allow the patient
the same opportunity of breathing that he would require if
he were awake. A good deal of blood passes into the
stomach in great operations about the mouth under the
influence of chloroform ; and if a few drops pass into the
wind-pipe, they are coughed up again, as they would be in
the waking state; there is, however, less appearance of
suffocation in operations where the blood flows back into
the throat, when the patient is insensible, than when he is
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side of the base of the columna into the nostril, next the
tumour. He says: “By opening the nostril in this way as
much relaxation was gained as if the knife had been carried
from the root of the ala an inch up the side of the nose, and
as much facility was given for the future steps of the oper-
ation, as if an incision three inches in length had been made
through the lip and side of the nose, while a grand object
was gained in leaving the slightest possible conspicuous ap-
pearance afterwards.”® This plan has the further great
advantage of avoiding the very copious hemorrhage which
arises from a deep incision in the side of the face.

In one of the operations which was performed before this
improvement was introduced, the patient died of hemor-
rhage. The case is related by Mr. Prescott Hewett in the
Medico-Chirurgical Transactions for 1851, This operation
was performed in St. George’s Hospital, in May 1848, with
the consent of the surgical staff of the hospital. The pa-
tient was a man, aged twenty-five; the tumour was of
nearly six years duration. For some time previous to the
operation, he had suffered occasionally from hsemorrhage
from the affected nostril, to an extent which had reduced
him considerably. The vapour was given to him rather
slowly, with the apparatus I commonly employ, and he be-
came gradunally insensible, without previous excitement or
strugeling. In about three minutes, the inhalation was
discontinued, the narcotism having reached the third degree,
The patient was passive, but the muscles were not relaxed.
The breathing was not stertorous. Some teeth were now
extracted without cansing any sign of pain. A little more
chloroform was then given to him, and when the inhalation
was discontinued a second time, he was in the same state as
before the teeth were drawn. The operation was imme-
diately commenced. The superior maxillary and malar

¢ Practical Surgery, Srd ed., p. 682,
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difficulty of breathing. He seemed quite conscious, doing
as he was told, but, of course, could not speak, from the na-
ture of the operation. I left a few minutes before the
patient’s death. When he ceased to breathe, laryngotomy
was performed, and artificial respiration exercised by the
opening, with no beneficial result. In my opinion, this
measure was not indicated, but of course it could do no
harm.

One of the surgeons who was present when the patient
died informed me that blood entered his windpipe from the
wound, when he became moribund.

It was found during the operation that the tumour did
not involve the superior maxillary or malar bones, but was
sitnated behind them. In his address to the class imme-
diately after the operation, Mr. Hewett estimated the loss
of blood at sixteen ounces. It appeared to me to be much
greater ; besides that a great deal of blood would certainly
be swallowed.

After death, portions of the tumour were found still
remaining attached to the posterior and upper part of the
cavity, and projecting into the foramen lacerum of the
orbit and right nostril, as well as in other directions. The
trachea and bronchi contained some frothy blood. Nume-
rous small dark spots of congestion were met with in the
lung, resulting from some of the small bronchi being filled
with blood.

The late Mr. Liston lost a patient from hsemorrhage
during the removal of a tumour of the upper jaw, before
the prevention of pain by inhalation was discovered ; and
it is evident that the chloroform did not contribute either
directly or indirectly to the death of Mr. Hewett’s patient.
His symptoms were simply those of exhaustion from loss
of blood ; he recovered from the effects of the chloroform
some time before he died ; and the small quantity of blood






286 CHLOROFORM

looked upon as malignant, but I am not able to state the
numbers which were believed to be malignant, and which
were thought not to be so. I may state that there is no
surgeon whom I am in the habit of assisting who does not
occasionally remove malignant, as well as non-malignant,
tumours of the breast. By far the greatest proportion of
the above mentioned operations on tumours of the breast
were performed in private practice. In a number of cases
diseased glands were removed from the axilla, in addition
to the mammary gland. It is desirable in the removal of
large tumours of the breast that the surgeon should be
well seconded, by assistants who are in the constant habit of
assisting him, in order that the bleeding may be restrained
and arrested as quickly as possible. 1 have not seen any
case in which the patient did not go through the operation,
and live, as far as I can remember, for two or three days.
But a few of the patients have been very faint from bleed-
ing during the operation, and faintness from hsemorrhage
seldom takes place during the influence of chloroform unless
the loss of blood is very great. The greater portion of the
patients who have been faint during the operation have
done well afterwards, but a few of them have not. In
cases where there is a great loss of blood, and a very large
wound remains, the patients are apt to sink and die in
from three fo five days. Most patients may recover from a
considerable haemorrhage, and most patients may be able to
bear up during the healing of a large wound, but the com-
bination of a great hsmorrhage and a great wound is apt
to be fatal ; especially to patients who are already reduced
“by illness. The largest tumour of the breast I have seen
removed, was one on which Mr. Fergusson operated, in
King’s College Hospital, on Feb. 26th, 1853 ; it weighed
eighteen pounds and a half. On the 4th of June, following,
the same patient had a small tumour removed from the
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have notes, are stated to have been of the encysted kind.
Sixteen of them were situated on the eyelids, sixteen on the
sealp, three or four in the orbit, several in front, or at the
side of the neck, and the rest in different parts of the body.

I have memoranda of 66 fatty tumours which were re-
moved from different parts of the body. Some of them
were of great size ; one weighed fifteen pounds. One which
Mr. Fergusson removed in 1855 from the arm of a lady, the
patient of Messrs. Maurice and Harris of Reading, was situ-
ated beneath the biceps muscle, and weighed two pounds
six ounces and a half. The diagnosis of it was very difficult.
The fatty tumours were easily removed, except in a few in-
stances, in which the fat was infiltrated in the surrounding
tissues.

I have notes of the removal of 87 other tumours of va-
rious kinds, as fibrous, scirrhous, epithelial, melanotie, fun-
goid, ete.

On February 11th, 1854, Mr. Fergusson removed a large
fibrous tumour, situated over the right scapula of a stout
gentleman about forty. It weighed about three pounds.
The tumour was very adherent to all the surrounding tis-
sunes, and the remowval of it occupied five or ten minutes,
and was attended with considerable h@morrhage. At the
time when the tumour was completely detached, the patient
became pale, and the pulse could no longer be felt in either
wrist or in the temporal arteries. He did not faint, how-
ever, for the breathing continued to be well and regularly
performed. He partially recovered his feeling once or
twice, whilst the vessels were being tied, and more chloro-
form was given to him. At the end of the operation he
was quite conscious, and did not complain of being faint,
although no pulse could be felt. The pulse had not re-
turned when I left him half an hour after the operation,
and I was informed that it did not return for about three
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pushed forward the eye to a great extent. On the child
being brought under the influence of chloroform, the pro-
minence of the eye diminished very much, as T was in-
formed that it had done when chloroform was given for
some reason on a previous occasion. On the ligature being
placed under the artery, the chloroform was discontinued,
and its effects allowed to subside before the ligature was
tied. As the effects of the chloroform went off, the eye be-
came as prominent as before; and the tightening of the
ligature had no effect on this prominence whilst I remained,
although it instantly stopped the pulsation of the temporal
artery. I was informed that this child was cured by the
operation. :

I have also administered chloroform in three cases of
licature of the external iliac artery, for aneurism of the
femoral. Two of the operations were performed by Mr.
Fergusson, and the other by Mr. Henry Smith. One of
Mr. Fergusson's patients was a very stout gentleman ; the
external iliac artery was diseased at the usual situation of
the ligature, and it had to be tied near to the common iliac.
This patient died. Mr. Henry Smith’s patient recovered, as
I believe did the other of Mr. Fergusson’s. It is necessary
that the patient should be kept very insensible during the
operation of tying the carotid or external iliac artery, to
prevent the possibility of his flinching,

I have exhibited chloroform six times for the ligature of
the superficial femoral artery, on' account of aneurism in
the popliteal space. Two of these operations were per-
formed by Mr. Bowman on the same man with an interval
of three weeks. He had an aneurism in the popliteal space
of both limbs, There was a case of false aneurism of the
radial artery, on which Mr. Fergusson operated by tying
the artery above and below, and turning out the clot; and
also a case in which Mr. Hancock tied the vessels for a
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first operations for hare-lip on very young and feeble in-
fants. The great success of this operation of late years, in
the first weeks of life, depends on the dexterity of the sur-
geon who performs the operation so quickly that scarcely
any blood is lost. 'When Mr. Fergusson performs this ope-
ration, the infant is held by a nurse, who is seated opposite
to him, whilst its head is placed in his own lap between his
thighs, An assistant compresses the labial artery on the
right side, by grasping the lip between his finger and
thumb, just at the angle of the mouth ; a sharp-pointed
scalpel is pushed throungh the lip on the right side, just
below the nose, and carried downwards so as to cut away
the edge of the fissure; then the same performance is done
on the left side of the fissure, while Mr. Fergusson com-
presses the labial artery on that side with the finger and
thumb of his left hand. In about twenty seconds from the
beginning of the operation, the hare-lip pins are introduced,
and the cut edges of the lip being pressed together, the
bleeding is at once entirely stopped. I have no doubt that
many lives are saved by early operation, especially amongst
the poor, as a child with a bad hare-lip cannot take the
breast till it is operated on, and there is a very great mor-
tality amongst infants brought up by hand.

The blood which escapes when the infant is laid on its
back flows back into the throat, and it usually passes on
each side of the epiglottis, and runs into the stomach with-
out any act of deglutition. In a few cases of strong chil-
dren, in whom the bleeding is rather free, the breathing
gets embarrassed, and Mr. Fergusson turns the face of the
child downwards for a moment to let the blood run out of
its mouth. When the quantity of blood flowing into the
throat is greater than can run down into the stomach, in
the way I have mentioned above, the glottis closes and the
breathing stops, which gives the indication for turning the
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Cancer of the Lip. I have memoranda of nineteen cases
of cancer of the lower lip, and three or four of the upper lip,
in which I have administered chloroform. As there is
never an easy chair in the operating theatre of an hospital,
and it is difficult to keep the patient in a common chair
when he is under the influence of chloroform, it is better to
place the hospital patient on the operating table, with his
head and shoulders raised during this operation; but in
private practice the patient may either be placed on a sofa,
or in a large easy chair with a high back. The effect of
the chloroform often lasts to the end of the operation, if it
be completed within two or three minutes ; but I always go
provided with a hollow sponge, and a mixture of chloroform
and spirit to apply during the operation, if required. A

Division of the Sensory Nerves of the Face. 1 have notes
of nineteen cases in which I have administered chloroform
during this operation. They were chiefly performed by M.
Fergusson, but a few of them by Mr. Bowman. The operation
is of so painful a nature, that I believe it was seldom per-
formed before the practice of inhaling narcotic vapours was
introduced. It is done subcutaneously, by means of a small
sharp-pointed bistoury, by which the affected merves are
chopped up by twenty or thirty incisions, at and near the
points where they issue from their respective foramina. In
operating on the mental branch of the fifth nerve, the bis-
toury is sometimes introduced from the face, and sometimes
from the interior of the mouth. ‘The pain continues for
two or three days, till the inflammation caused by the ope-
ration subsides, when there is usually a complete absence of
pain for three or six months, at the end of which time the
operation has often to be repeated. I am not aware whether
the relief has been permanent in any case, but it has often
been very complete for a time. One patient, on whom Mr.
Fergnsson operated in King’s College Hospital, looked like
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the cataract was first drilled and then removed, in a soft
ened state, through a small opening in the cornea, by means
of a small scoop. T have assisted Mr. Alexander in two
cases, and Mr, Critchett also in two. Several of the patients
were over eigchty years of age.

The operation for the extraction of cataract is said not to
be a painful one, but the patient requires to be as insensible
during its performance as if he were about to undergo
lithotomy, or a great amputation; without this, the eve
and eyelids will not be steady. The insensibility must be
kept up completely until the cataract is extracted.

It is necessary that the stomach should be empty when
the patient inhales chloroform for this operation, in order
that vomiting may, if possible, be avoided. There was a
little vomiting in a very few of the cases in which I admi-
nistered chloroform, but it was not attended with straining,
and I believe it did no harm in any case. Mr. Bowman
informed me of a case of his in which chloroform was ad-
ministered in the Ophthalmic Hospital for the extraction of
cataract, and the woman vomited violently afterwards, and
the eye was destroyed. She, however, was a person of bad
constitution, and the vomiting might have occurred with-
out the chloroform. The patients were lying on a sofa in
all the operations, except, I think, one by Mr. Alexander.

I have notes of nine cases of the drilling of cataract in
which I have administered chloroform, and there were some
other cases in 1848, of which I have no memoranda. Some
of the early operations were performed by Mr. George
Pollock, and the more recent ones by Mr. Bowman. Many
of the patients were infants or children. There have been
two cases of the removal of coagulated lymph from the in-
terior of the eye, by Mr. Bowman and Mr. White Cooper ;
and six cases of the formation of artificial pupil, by the
same surgeons, and Mr. Dixon ; and in two cases lately, Mr.
Bowman has removed a portion of the iris,
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form on four occasions whilst Mr. Bowman has performed a
plastic operation for the formation of a new eyelid. On
three occasions, the eyelid had been destroyed by a burn,
and the material for the new one was taken from the inte-
guments of the forchead. The operations were necessarily
tedious.

Removal of Foreign Bodies and Polypi from the Ear,
In May 1849, Mr. Henry Charles Johnson extracted a pea
from the ear of a child, six years of age. The pea had been
a month in the ear, and Mr. Johnson had endeavoured to
examine the ear without chloroform, but could not do so.
In May 1857, I administered chloroform to a child aged
three years, a patient of Mr. Tuach, whilst Mr. Hewett ex-
tracted a glass bead with sharp edges from the ear. He gof
it out with a director. I have notes of four cases in which
a polypus was removed from the ear by Mr. Partridge, Mr
Fergusson, Mr. Henry Lee, and Mr. Henry Smith ; and I
recollect giving chloroform more than once at Mr. Toynbee’s
whilst he performed a similar operation, although I have no
memoranda of the eircumstances.

The Removal of Polypi and Foreign Bodies from the Nose.
I have memoranda of fourteen cases in which I have admi-
nistered chloreform for the removal of polypi from the nose.
The operations were nearly all performed by Mr. Fergusson.
The patient was nearly always seated in an easy chair, and
the chloroform, in several cases, was repeated to keep up
the insensibility till the operation should be completed. In
one of the cases, the polypus caused a protrusion of the
nasal bones; the nostril was slit up, and there was very
great heemorrhage as the polypus was brought away. The
pulse became small for a time, but there was no syncope.
The patient did well. In June 1852, I gave chloroform to
a girl, five years old, and Mr. Fergusson scooped out some
polypus growth from the right nostril, and also an oval
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I have administered chloroform four times for the re-
moval of the tonsils. Three times in children, and once in
the adult. In the case of a child on which Mr. Curling
lately operated, he removed one of the enlarged tonsils very
easily and very well, but just as he was beginning to re-
move the other, the child began to vomit its breakfast, and
the throat was afterwards so filled with mucus and blood,
that we thought it better to defer the remainder of the
operation till another day.

Plastic Operations. I have memoranda of 50 plastic
operations in which I have administered chloroform, in ad-
dition to those on the eyelids, previously mentioned. Kight
of the operations were for the formation of a new nose.
I'ive of them were by Mr, Fergusson, two by Mr. Critchett
when Mr. Fergusson was present, and one by Mr. Samuel
A. Lane. I made the patients insensible with the inhaler
before the operation was commenced, and afterwards kept
up the insensibility by means of chloroform, diluted with
spirit, on a hollow sponge. No fewer than 24 of the plastic
operations were for the remedy or mitigation of deformity
caused by burns. In fourteen of these cases, the operation
was performed on the neck, but often extended to the breast
and lower part of the face. The other ten operations were
for burns on the face and arms and other parts of the body.
Nearly all these operations were performed by Mr. Fer-
gusson. One of his patients was a gentleman from New
York, who had a most severe burn in the face when a
child. The operations, without the action of a narcotic, -
would be of the most painful nature; and the greater
number of those at which I have been present would mnot
have been performed, except for the discovery of narcotism
by inhalation. The remaining eighteen plastic operations
were for a variety of purposes, such as replacing the loss of
a lip, the closing of artificial anus, and of openings in the
cheek, and a variety of other defects, either congenital, or
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In May 1855, I administered chloroform in St. George’s
Hospital to a young man who had been kicked by a horse.
The frontal bone above the right eye was driven in to a
good depth, and a little of the brain had escaped. .M.
Cwesar Hawkins cut a piece from the frontal bone, just above
the depressed portion, with the bone forceps, to enable him
to introduce the elevator. The depressed portion being
quite loose, was removed, together with the roof of the
orbit. The youth was partially comatose before chloroform -
was given, but made a resistance to the operation. A week
after the operation, when I saw him, he was conscious, but
feverish, and he died a week or two later.

Mr. Bowman, on one occasion, made an incision over the
frontal sinus in a gentleman ; and made an aperture in the
outer table of the frontal bone, which gave exit to a quan-
tity of pus which had been formed in the sinus. L

In the summer of 1547 the late Mr. Liston performed a
similar operation on a lady, the patient of Dr. Locock, who
was present. I exhibited sulphuric ether on that occasion.

Operations for ununited Fracture. I have notes of seven
operations by Mr. Fergusson and Mr. Bowman, for ununited
fracture of the femur, humerus, radius, and ulna. The
usual course has been to scrape and puncture the ends of
the bones by subeutaneous inecision, and where this has not
succeeded, to cut down on the bones and saw off the ends;
or to bore holes near the ends, and introduce ivory pegs.

The Reduction of Dislocations. I have notes of twenty-
seven cases in which I have administered chloroform during
the reduction, or attempted reduction, of dislocations. Only
three of these were recent dislocations. One had existed a
few days; and the other twenty-three for some weeks or
months, Twelve of the operations were performed by Mr.
Fergusson, and the others by Mr. Cmsar Hawkins, Mr.
Cutler, Mr. Bransby Cooper, Mr. Partridge, Mr. Tatum, Mr.
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to, in addition to the tenotomy. I applied chloroform in
St. George’s Hospital in tenotomy, when the agent was
first introduced ; and have also given it in King’s College

Hospital for ten years. During these ten years I have-also

administered chloroform to a number of the private patients
of Mr. Fergusson, whilst he has performed tenotomy, and
to those of other surgeons occasionally. During the last
three years, I have given it in several operations by Mr.
William Adams. I understand that several orthopaedic sur-
geons had, at one time, an objection to chloroform in teno-
tomy, from an impression that it would relax the muscles,
aud thus render the operation less easy of performance.
But it is altogether unnecessary to carry the effects of chlo-
roform so far as to relax the muscles. The pain of this
operation can always be prevented without relaxing the
muscles, which are indeed often more tense than if the
patient were awake.

Operations for Strangulated Hernia. 1 have motes of
only nineteen cases of operations for strangulated hernia in
which I have administered chloroform since the end of 1849.
This operation is, I believe, often performed without the
use of this agent. Fifteen of the cases in which I have

exhibited chloroform were inguinal or femoral hernia, and

four cases were umbilical hernia. In these latter cases, the
patients all died.

In one of the cases, there was a complication, in addition
to the hernia. The patient was an-old gentleman, and the
surgeon had directed him to apply ice and salt, and had
either given no directions respecting the time it was to be
applied, or the directions were misunderstood. The patient
was a scientific man, and applied the ice and salt most
effectually for about four hours. When we arrived, a por-
tion of the integuments around the umbilicus, larger than
the palm of the hand, was as hard as a board, and of a dull






2006 CHLOROFORM

tion, with the knees drawn up towards the stomach. The
chloroform should be inhaled till the patient is quite in-
sensible, that is, till the edge of the eyelid can be touched
without causing winking, otherwise he is apt to stretch out
his legs, as soon as the operation is commenced. Ligatures
always, or nearly always, introduced with a needle, have
been applied to the mucous membrane in every case both of
heemorrhoids and prolapsus ani, exeept in two or three in
which Mr. Henry Lee applied nitric acid and the actual
cautery. In a great number of the cases, however, folds of
redundant and diseased skin were cut away from around
the anus, with a pair of large curved scissors, after the
ligatures had been applied to the mucous membrane. It is
the rule in these cases never to cut the mucous membrane,
and never to tie the skin. It is desirable to get the patient
to protrude the heemorrhoids by bearing down at the night
stool before he inhales the chloroform, and they always re-
main protruded during the operation ; indeed, there is gene-
rally a good deal of bearing down during the operation
under chloroform, and if the bowels have not been entirely
emptied, they are apt to act as the operation is being per-
formed. It is customary, and very desirable, to give a full
dose of opium almost as soon as the patient wakes from the
chloroform, to diminish the pain caused by the ligatures.
I have, in a few cases, continued to administer the chloro-
form at intervals for an hour or two after the operation, till
the opium began to take effect; and I consider that it
would be useful, in some cases, to give the opiate two or
three hours before the operation. I administered chloro-
form to two ladies, one a patient of Mr., Bowman, and the
other of Mr. Wm. Adams, whilst hsemorrhoids were removed
by the éderaseur. The operations lasted rather more than
half an hour ; but the chloroform, after the commencement
of the operation, required only to be kept up to a moderate
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of this disease. Two of them were performed by the late M.
Copeland. The sphincter ani was divided in the greater
number of the operations. In addition to these cases, there
were some in which fissure existed, along with hsemorrloids,
or fistula in ano. The patient was always placed on his
side, in the same position as in the operation for hee-
morrhoids. ;

Operations for Fistula in Ano. The position of the pa-
tient in this operation should be the same as in those for
h@emorrhoids and fissure of the anus, unless the patient is
placed on the back, in the lithotomy position, as I have
seen in a few cases.

I have memoranda of 218 cases in which I have given
chloroform in operations for fistula #n ano. In many of
the cases the sinuses were very numerous and extensive.
It is necessary that the patient should be quite insensible
during this operation, to prevent the possibility of his
moving suddenly whilst the bistoury is being used.

Operations on Ovarign Tuwmours. I have notes of three
cases in which I gave chloroform during the removal of an
ovarian cyst. The first of these was in March 1850.
Twenty-four pints of liguid were first evacuated from the
tumour. It consisted of four cysts united together, two of
which contained serous fluid of slightly different colour;
the third contained serum tinged with blood, and the fourth
and smallest cyst, a purplent fluid. An incision was made,
twelve or fourteen inches in length, extending from the
pubes to midway between the umbilicus and sternum.
Some slender adhesions were removed at one spot. The
tumour was attached by a membranous pedicle, with the
left iliac fossa, and the fundus of the uterus. Needles were
passed through the pedicle, and it was tied in three or four
portions, when the tumour was removed. After the tumour
was removed, the patient seemed to breathe entirely by the
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in length, into the peritoneal cavity, drew out a portion of
the eyst, tapped it, and removed several pints of clear se-
rum. He then cut away a piece of the anterior wall of the
cyst, about as large as the hand, and allowed the rest of the
eyst to remain loose in the abdomen. The wound in the
parietes of the abdomen was stitched up. If I remember
rightly, the patient died, but I have no note of the result.

Operations for Cancer of the Vagina. 1 have notes of
eighteen cases in which I have given chloroform for opera-
tions of this kind by the knife, which would have been ex-
tremely painful without the use of an an=esthetie.

I exhibited this agent, in 1848, to a lady, whilst the late
Mr. Aston Key applied the actual cautery to malignant ex-
crescence of the os uteri; and I have administered it in
several cases in which potassa and other caustics have been
applied to the os uteri In operations on the vagina or
perineum, the woman should inhale chloroform whilst lying
on her back ; and when insensible, should be drawn to the
edge of the bed, or the foot of the operating table, and
have the knees held back and separated.

Operations for Rupture of the Perineuwm. I have notes -

of fourteen operations for this accident. Six of them were
performed by Mr. I. B. Brown, five by Mr. Fergusson, and the
others by Mr. Paget, Dr. Protheroe Smith, and Mr. Henry
Lee. Mr. Fergusson has, in five cases, performed an opera-
tion for prolapsus uteri, by paring the edges of the outlet
of the vagina, and stitching them together so as to diminish
the orifice.

I have given chloroform in several operations for vesico-
vaginal fistula, some of which were performed by Mr. Spencer
Wells; and also for the removal of warts and other growths
from the labia pudendi, either by the knife or caustics.

Liemoval of the Testicle ; Amputation of the Pends, ete.
I have memoranda of twenty-seven cases in which I have ad-
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Laryngotomy. 1 administered chloroform to one or two
infants in which Mr. Henry Smith performed laryngotomy
for croup. I also administered it, on four occasions, to a
patient of Mr. Partridge, a boy four years old, who was be-
lieved to have a button in some part of the air-passages.
The larynx had been opened a few days previously to the
first occasion in which I gave chloroform, and I administered
it on a sponge, held near to the tube in the larynx. It was
necessary to give the vapour gently at first, just as if it
was entering in the usunal way. When it was given at all
strong, whilst the patient was still conscious, he showed
exactly the distress that a patient experiences when he says
that the vapour produces a choking feeling ; which con-
firms my opinion that the feeling referred to the throat,
from the action of pungent vapours and gases, is caused by
their presence in the lungs. The chloroform was given to
keep the child quiet whilst Mr. Partridge searched for the
supposed button in the larynx and bronchi. When the
child recovered from the chloroform, before the operation
was concluded, the explorations in its air-passages embar-
rassed the breathing much more, and caused more apparent
threatening of suffocation, than they did when he was
under the influence of the vapour. This little boy remained
for months in King’s College Hospital ; and at last the em-
barrassment in his breathing subsided, the tube was re-
moved from the larynx, and the wound allowed to heal;
and he left quite well, although the button, which was sup-
posed to have gone down his windpipe at the moment when
his symptoms first suddenly came on, was never found.

I have administered chloroform in a great variety of sur-
gical operations, in addition to those mentioned above, but
as they required only the usual management in the applica-
tion of the vapour, I meed not allude to them, but shall,
Lhowever, make a few remarks regarding dental operations,
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extraction of teeth that Dr. Morton first employed sul-
phuric ether as a substitute for nitrous oxide gas. These
circumstances seem to point to a demand for ansesthetics in
operations on the teeth; and when the great frequency of
these operations is considered, it is probable that more pain
may be prevented during their performance than in any
other class of operations.

I have notes of 867 cases in which I have administered
chloroform during the extraction of teeth, chiefly by dentists
living in this neighbourhood : amongst whom are Mr. Saun-
ders, Mr. Cartwright, Mr. Samuel Cartwright, Mr. Arnold
Rogers, Mr. Thomas A. Rogers, Mr. Tomes, Mr. Bigg, Mr.
Crampten, Mr. F. W. Rogers, Mr. Alfred Canton, Mr. Wood-
house, Mr. Lintott, Mr. Rahn, Mr. Vasey, Mr. Sercombe,
Mr. Fletcher, and several others; and there is one dentist
in the City, Mr. West of Broad Street, whom I have fre-
quently assisted. The number of teeth, or stumps of teeth,
extracted in these 867 operations, has been about 3021. In
some cases in which several teeth have been removed, I
have not been sure of the exact number, but have put down
about the number,

The number of teeth extracted at an operation has varied
from one to nineteen. The latter number was extracted by
Mr. Canton on one occasion, and on two or three occasions,
Mr. Arnold Rogers and Mr. Samuel Cartwright extracted
seventeen at one sitting; but these gentlemen and others,
as well as myself, have thought it better, as a general rule,
to make more than one operation, when the number of
teeth to be drawn exceeded ten, in order that the mouth
might not contain too many wounds at one time, and that
the loss of blood might not be very great. A great number
of the operations have been for the extraction of the four
first permanent molars, in children about thirteen, as these
tecth are very apt to decay at an early period.

s e
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means it often remains open when he is insensible. Not
unfrequently, however, he closes it on becoming insensible.
One can generally open it by pressing on the chin; but as
the chin does not afford a very favourable hold, there are
a very few cases in which the mouth cannot be opened
easily in this way, at least not unless the effects of the
chloroform are carried further than is desirable for these
operations. I therefore carry with me a little instrument
of two blades, made to open by means of a screw. The
ends of the blades are covered with leather, and, if intro-
duced between the teeth, at the corner of the mouth on the
side opposite to that on which the dentist is about to ope-
rate, the mouth can easily be opened® The power of the
instrument is only such that I can scarcely open it with
one hand, when I hold the blades with the other. It would
not enable one to open the mouth of an adult if he were
closing it by voluntary power; but the spasm caused by
chloroform is very much less powerful than the action of
the muscles when influenced by the will. I never use the
instrument for opening the mouth when the patient is
closing it voluntarily under the influence of a disordered
consciousness, but always wait till consciousness and voli-
tion are entirely suspended. When the mouth is once
opened, it can generally be kept open with the fingers, and
the instrument may be withdrawn.

The bleeding during tooth-drawing is never so free as to
interfere with the breathing ; but when more than two or
three teeth are extracted, and especially if they be in the
back part of the mouth, some of the blood which escapes
nearly always flows into the stomach; it flows down the
fauces and cesophagus usually without any act of degluti-
tion ; but the evidence of its having gone into the stomach
is obtained in those cases where the patient vomits. In

* It was made by Mr. Matthews, Portugal Street. It was not con-
trived by me.
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cases for the destruction of the nerves of the teeth., The
patient requires to be made as insensible in this operation
as in tooth-drawing.

Secondary Hemorrhage ajfter Operations. The haenior-
rhage which occasionally comes on several days after an
operation, from sloughing, ulceration, or the non-formation
of a coagulum in an artery, is probably as liable to occur
now as formerly; but I believe that hemorrhage, a few
hours after an operation, is much less frequent since the
practice of narcotism by inhalation. DBefore this practice,
it was extremely common for the patient to faint during an
operation, when the bleeding of the smaller arteries stopped,
and they escaped the ligature, to break out in hsemorrhage
occasionally afterwards ; but under the influence of narcotic
vapours it is unusual for the patient to faint, and conse-
quently every vessel which is capable of bleeding is tied
during the operation.

CHLOROFORM IN PARTURITION.

When the practice of inhalation in midwifery was first
introduced by Dr. Simpson, he very naturally adopted the
plan which is usually followed in surgical operations, mak-
ing the patient unconscious at once, and keeping her so to
the end of the labour. It was soon found, however, by
other practitioners, that this is not necessary ; and, indeed,
it would not be safe in protracted cases. Drs. Murphy and
Rigby were, 1 believe, amongst the first to state, that relief
from pain may often be afforded in obstetric cases, without
removing the consciousness of the patient; and I soon ob-
served the same circumstance.* Some persons, indeed, have
alleged that the pain of labour can always be prevented,
without making the patient unconscious of surrounding
objects ; whilst others have asserted that no relief can be

* London Journal of Medicine, vol. i, pp. 54, 976,

-
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protracted to those which are'short and easy, the quantity
of chloroform that is used, and the amount of diminution
of the common sensibility, and of interference with the
mental functions, become so trifling, that very little remains
about which to hold a discussion. Indeed, from what I
have observed of the continued use of this agent in medical
cases, and its use by bealthy persons for experiment, I be-
lieve that the quantity which is inhaled in a short and easy
labour might be continued daily for an indefinite period,
without appreciable effect on the health.

The above remarks apply also, in some measure, to the
question as to the period of the labour when the exhibition
of chloroform should commence ; for, in proportion as the
pains are feeble, it must be more sparingly administered.
The most usual time when the accoucheur and I have de-
termined that the inhalation should be commenced, has
been when the os uteri was nearly dilated to its full extent,
and the pains were taking on an expulsive character. In
many of the cases which I have attended, it has, however,
been commenced much earlier ; for the suffering cansed by
the dilating pains in the first stage of labour is often very
great, and the chloroform is consequently of the utmost
service when employed at this time.

As regards the manner of giving chloroform, I shall first
allude to cases not requiring manual or instrumental as-
sistance. In such cases, when it has been determined to
resort to inhalation, the moment to begin is at the com-
mencement of a pain; and the chloroform should be inter-
mitted when the uterine contraction subsides, or sooner, if
the patient is relieved of her suffering, It is desirable to-
give the chloroform very gently at first, increasing the
quantity a little with each pain, if the patient is not re-
lieved. The practitioner easily finds, with a little atten-
tion, the quantity of vapour which it is desirable to give at
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tion”, would not take place, even if the contractions of the
uterus should still continue.

The effects of chloroform on the brain should not be car-
ried during labour beyond what I denominate the second
degree of narcotism, or that condition in which the mental
functions are diminished, but not altogether suspended, ex-
cept when the effect of the vapour is associated with natural
sleep. The patient under the influence of chloroform to
this extent, has no longer a correct consciousness of where
she is, and what is occurring around her, but is capable of
being aroused to give incoherent answers, if injudiciously
questioned. In this state, the patient will sometimes assist
the labour by bearing down voluntarily, if requested to do
so, and be otherwise obedient to what is said ; and by with-
holding the chloroform for a few minutes, she at any time
becomes quite conscious. As a general rule, it is desirable
not to hold any conversation whilst the patient is taking
chloroform, in order that her mind may not be excited.
The plan mentioned above, of giving the chloroform very
gently at first, also has a tendency to prevent its causing
mental excitement, the patient coming gradually under its
effects. In surgical operations, excitement of the mind can
nearly always be avoided by carrying the patient pretty
rapidly into a state of insensibility, in which the mental
functions are necessarily suspended. But in the practice
of midwifery, it is not allowable to cause a state of coma or
insensibility, except in certain cases of operative delivery,
hereafter to be mentioned.

I nearly always employ, in obstefric cases, the inhaler
that I use in surgical operations. There is not the same
necessity for an accurate means of regulating the proportion
of vapour in the air which the patient is breathing during
labour, where but a trifling amount of narcotism requires
to be induced, as in surgical operations, where a deeper

el it
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labours are occasionally either retarded or quickened by it,
according to circumstances. In some cases, the chloroform,
even when very moderately employed, diminishes both the
strength and the duration of the uterine contractions, and
prolongs the interval between them, thereby making the
labour somewhat longer—a matter of no econsequence, how-
ever, as the patient is not suffering in any way. In other
cases, the inhalation causes the uterine action to become
stronger and more regular, by removing the excess of sensi-
bility by which it has been interfered with. This occurs
more particularly in the first stage of labour. In some
cases, also, the chloroform seems to act as a direct stimulant
to the uterine contractions, increasing their force and fre-
quency—a circumstance at which we need not be surprised,
when we remember that both opium and brandy, in mode-
rate quantity, often act in the same manner. Chloroform
has also the effect of promoting the dilatation of the os
uteri in many cases, even when no rigidity exists; and
when there is rigidity of the os uteri, the inhalation is of
the utmost service, and shortens labour very much. This
is the case, also, when there is rigidity of the perineum.

When the forceps have to be applied, it is desirable to
make the patient insensible, as if for a surgical operation
just before they are applied ; and to leave off the chloro-
form as soon as they are introduced, in order to allow of the
uterine action to return, and assist in the delivery. I have
always found the action of the uterus return immediately
after the forceps were introduced ; and where the child was
not delivered at once, I have continued the chloroform in
sufficient quantity to keep the patient unconscious, whilst
allowing the uterine contractions to continue.

I have administered chloroform on nine occasions in
which the forceps were applied ; in four of the cases, I was
sent for in consequence of the operation being required ;

ey )
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last case, the membranes had been ruptured for ten hours
before the operation was performed. After the child was
delivered, there was found to be a second child presenting
naturally, but I did not stay to give any more chloroform.
The fifth case of turning was performed in a case of elbow
presentation by Mr. Peter Marshall. The membranes had
been previously ruptured. I administered chloroform, also
for Mr. Marshall, in a case where the hand was presenting
below the head ; he raised it above the head, and as it did
not come down again when the pains returned, the labour
was allowed to pursue its natural course, and terminated
favourably in two or three hours, the child being alive.
The chloroform was not continued after the operation was
performed. The remaining case of turning was performed
by Mr. Tegart, of Jermyn Street. I was in attendance with
him from an early stage in the labour, and the operation
was performed before the membranes were ruptured.

I administered chloroform, in 1849, in a case in which
Dr. Murphy had to make an artificial os uteri.- The patient
was, of course, made quite insensible as for any other sur-
gical operation ; and the vapour was continued afterwards
in a modified degree till the labour was completed.

On December 26th, 1850, I was requested by Mr. Cooper,
of Moor Street, Soho, to assist him in a case of retention of
the placenta. The patient had given birth to a child two
hours before, and Mr. Cooper had introduced his hand, but
had been unable to bring away the placenta, on account of
firm contraction of the uterns in a sort of hour-glass form.
On the chloroform being administered, the hand was easily
introduced, and the placenta detached, and extracted. There
was very little heemorrhage.

In some of the many cases at which I have met Dr. Cape,
premature labour was induced about the eighth month of
utero-gestation, by rupturing the membranes, on account of
deformity of the pelvis.
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there was a considerable hsemorrhage which made the pa-
tient feel rather faint for some hours. She afterwards went
on favourably, however. She was a young woman who had
had several children. 5

A patient, to whom I was recommended by Sir John
Forbes, inhaled chloroform in three confinements. She re-
covered favourably from the two first; but on the third
occasion, after going on favourably till the fifth day, she
was attacked with puerperal fever, and died on the seventh
day from her confinement.

I am not aware that more than one death has been re-
corded as having occurred from chloroform during labour;
and this took place in England, in 1855, when no medical
man was present.* The patient had inhaled chloroform in
America in a previous labour; but her medical man, on
the last occasion, who was her particular friend, forbad
that agent, and said that if she was determined to have
it, he would mnot attend her. She procured chloroform
unknown to him, and a number of scents to put on her
handkerchief and hide the odour of it from him. He went
to bed in the house, and was not called up till his patient
had been dead about an hour. The monthly nurse, who had
procured the chloroform for the patient, said that she snored
very loudly for an hour after she fell asleep. About five
drachms of chloroform were used from the bottle, and the
handkerchief from which it was inhaled remained close to
the patient’s face till she died. The death seemed to have
taken place very slowly, and the monthly nurse was ex-
tremely stupid to allow the patient to die. It may also be
remarked that the accident would not have taken place
except for the medical man’s extreme objection to the use
of chloroform.

The chloroform has been occasionally blamed by the

¢ See Medicul Times and Gaz., 1555, vol, i, p. 361.
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passes off, the hand is raised to the face, and the contortions
of the features return before the patient awakes to be
aware of his suffering. When the mental branch of the
fifth nerve is affected, the paroxysms of pain are accom-
panied by a motion and smacking of the lips. In a hos-
pital patient I have seen this when he was awake, but in a
gentleman only when his consciousness was removed by the
chloroform, and before complete insensibility was induced ;
when awake, he restrained the impulse to this kind of mo-
tion of the lips.

In administering chloroform it is desirable to continue it
steadily and gradually till the pain is relieved ; and if the
patient is rendered unconscious before the pain is removed,
to continue it till all signs of suffering disappear. After
the first inhalation of the vapour, the pain will generally
return in a few minutes, but when again subdued, it will not
return so quickly ; and after it has been suspended a few
times by the repetition of the chloroform during the space
of an hour or so, the pain is usually removed either perma-
nently or for two or three hours. In some cases I have had
to repeat the chloroform occasionally throughout the day,
and, on one or two occasions, for two or three days in sue-
cession. The chloroform can, in general, only be considered
a temporary remedy, and therefore such other medicines
should be applied as may be thought advisable.

‘When I have prescribed chloroform in a liniment, to be
applied to the face, the patient has often found out that
he obtained more relief by smelling at the liniment than
by applying it. Chloroform generally gives great relief,
however, when applied locally in neuralgia, either alone or
mixed with camphorated spirit ; it is advisable to apply it
on a piece of lint or blotting paper, which should be covered
over with tinfoil, or some other impermeable substance, to
prevent the evaporation. It causes about as much heat and
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oenerally gave five or six doses in the course of about half
an hour, after which the child would often sleep for two or
three hours. In the milder cases it was repeated once a
day ; but in the more severe cases it was continued, in the
above manner, twice a day. I administered it to a patient
of Dr. Van Oven, respecting whom Dr. Ferguson had been
consulted, for fifteen days, twice every day, excepting the
last three days. This child was very ill when the treat-
ment was first commenced, having a severe fit of spasmodic
breathing every five minutes. When the chloroform is
given during the spasm, it is desirable to give it very cau-
tiously. '

Mr. W.J. H. Cox read a paper on the treatment of laryn-
gismus stridulus, with chloroform, at the London Medical
Society, in 1850. He had entrusted the administration of
it to the mother or nurse, and directed it to be given when-
ever the spasmodic breathing should come on. I am inclined
to think that this would be the best way of giving it, if
one could be quite sure of the intelligence of the party to
whom it was intrusted.

Hooping Cough. I have only administered chloroform in
two cases of this complaint. It was recommended in both
cases by Dr. Ferguson. One of the children was extremely
ill of bronchitis, and it died. The other child recovered,
but the chloroform was not continued. I am not aware
that chloroform has had any fair trial in hooping-cough.
It should be given whenever a fit of coughing comes on.

Infantile Convulsions. 1 have administered chloroform
in two cases of this disease, with the effect of relieving the
convulsions, but the children died. They were both ex-
tremely ill before the chloroform was administered. One
was the patient of Mr. Walter Bryant, and Dr. Seth Thomp-
son was consulted about it. A case has been related by
Dr, Simpson of Edinburgh, in which the chloroform was
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procured. He was put to sleep immediately by chloroform,
which was repeated on the following day. The patient got
quite well in a few days.

In December 1851, I saw a patient who had had no sleep
for four days, except three intervals of a quarter of an
hour each, although a great deal of opium had been given.
He was very violent; and for the last twelve hours had
spat out all the medicine that was given to him ; his pulse
was small and very rapid. He was made insensible in a
few minutes, and the chloroform was repeated, at intervals,
for half an hour, so as to keep him unconscious. Fifty
minims of tincture of opium were given in one of the in-
tervals. I waited an hour and a quarter after the chlore-
form was discontinued ; the patient was still sleeping, and
his pulse was less frequent. I learnt that when he awoke
he was quite free from delirium, and he was well in a few
days.

Delerium in Fever. In November 1857, I administered
chloroform to a youth of seventeen, who had been ill of
typhoid fever for sixteen days. He had been in a state of
constant delirium for npwards of forty-eight hours without
having the least sleep, although he had had tincture of
opium in divided doses to the extent of forty-five minims,
and had taken a tablespoonful of wine every four hours.
The chloroform was continued gently for half an hour; he
slept for an hour afterwards, and at intervals during the
night. He was a little better in the morning ; and the de-
lirinm was not again so violent as it had been. He died on
the nineteenth day of the fever, from a recurrence of
diarrheea.

Dr. Fairbrother, of Bristol, gave small doses of chloroform
by inhalation, with the best effects, in a case of typhus
fever, in the Bristol Infirmary. The patient was delirious
and worn out for want of sleep, her life being in fact de-
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weaker, and would die even if the spasm was entirely pre-
vented. She died at a quarter past eight the following
morning. There was no inspection of the body.

The next case was a patient of Mr. Propert, a boy, ten
years of age, who had suffered from sloughing of the skin of
the inferior extremities. The tetanus came on during the
healing process, whilst the greater part of both extremities
was in a state of ulceration, and covered with healthy gra-
nulations. The patient was in a very irritable and feeble
state, and his pulse was 150 in the minute. He was made
insensible, and the chloroform was repeated twice in the
space of half an hour. No relaxation of the muscles of the
jaws was produced, although the effect of the chloroform
was carried as far as seemed safe in such a subject. He
died twelve hours afterwards.

I administered chloroform lately to a patient of Mr. Sal-
mon in St. Mark’s Hospital. He underwent an operation
by ligature for prolapsus ani and hsemorrhoids on March
1st; on March 5th tetanus commenced, and on March 7th
chloroform was administered whilst Mr. Salmon removed
some sloughs from the anus; and it was repeated occasion-
ally afterwards. The patient was a man, fifty-two years of
age ; he was the subject of kidney disease, and the tetanus
was extremely severe. He had had four doses, each con-
taining a fluid drachm of landanum, between the time when
the tetanus commenced and his inhaling the chloroform.
His pupils were contracted, and he was made insensible by
an extremely small gquantity of chloroform. He was, in fact,
very much under the influence of opium, althoungh the
spasm of the tetanus prevented his sleeping.

Chloroform affords great relief to the patient affected
with tetanus, and it probably increases the prospect of reco-
very in cases which are not too severe and acute,

Epilepsy. Dr. Todd at one time had chloroform admi-
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nistered, the patient was in violent convulsions which came
on in frequently succeeding fits. The os uteri was dilated,
and the head presenting. The pains were entirely arrested.
The chloroform was administered by twenty minims, at inter-
vals, on a folded handkerchief. The convulsions, after a few
inhalations, entirely ceased, and Mr. Rudge extracted the child
without difficulty. There was another child with the head
presenting : it was delivered with the forceps. The pla-
centa was delivered with the hand on account of smart
heemorrhage. There was only one attack of convulsions
after delivery, and the patient recovered favourably. It
was her first labour, and her age was twenty-three years.

A case of puerperal convulsions was related by Mr. An-
drew Bolton to the Newcastle and Gateshead Pathological
Society.* = His patient, aged twenty-two, was at the full
period of her first pregnancy. The os uteri was high,
slightly dilated, and extremely rigid. She was treated at
first by bloodletting, and full doses of morphia. Mr. Bolton
says: “As her condition appeared hopeless should the par-
oxysms continue, chloroform was administered on a piece
of linen, in half-drachm doses, and its full effects kept up
for three hours. At two p.M., there was a slight return of
convulsion ; skin warm and perspiring ; the os uteri was
found steadily dilating ; and from her uneasy movements,
it was apparent that uterine action had begun.

“ Half-past three. The membranes were ruptured ; and
brisk uterine action ensuing, a dead child was expelled,
immediately followed by the placenta. She regained her
senses during the expulsive efforts, but appeared entirely
ignorant of her previous condition. Recovery followed
without any bad symptom.

“ In conclusion, I would remark, that the convulsions
were in no measure mitigated by the depletion, which was

* See Med. Times and Gaz., 1853, vol. ii, p. 412.
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menstruated for some months past. The chloroform was
administered with a view to ascertain whether or not she
was feigning. On first becoming unconscious, the patient
breathed in a sobbing and hysterical manner. The chloro-
form was given very gradually; and as she became more
affected, there were some struggling and rigidity, when the
right arm and leg were moved about a good deal. The left
arm and leg were also distinctly moved, but not above a
tenth part as much as the extremities of the opposite side.
When the patient was quite insensible, the limbs being re-
laxed, the pupils turned upwards, and the conjunctiva in-
sensible, attention was turned to the jaws, which were still
firmly closed, but they were opened by using a moderate
degree of force with the fingers. The effect of the chloro-
form having been allowed in a great measure to subside, it
was again administered, when the movements of the limbs
recurred, and there was the same difference between the
motion of the right side and that of the left, as before.
When I left the patient, more than half an hour after the
chloroform was discontinued, she had not opened her eyes
or answered questions; and she did not do either for six
days. T saw her five days after the chloroform. The pulse
was very rapid on my first going to the bedside, but its
frequeney subsided in a few minutes. On my raising the
eyelid, she turned her eye about, as if endeavouring to hide
the pupil under the lid. On the following day she an-
swered questions by nodding and writing on a slate, and
was, in other respects, the same as before inhaling the chlo-
roform.

The great difference in the amount of motion in the limbs
of this patient, under the influence of chloroform, showed
that the paralysis of the left side was not a mere pretence.
It is, indeed, possible that the absence of motion in the
limbs of the left side, for several months, would cause them
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Manie. 1 have been informed of several cases in which
chloroform has been administered in acute mania, with the
effect of calming the patient and procuring sleep. I have
administered it in two cases with the same temporary-ad-
vantage. In one of the cases, the patient was persuaded to
inhale it ; in the other, he had to be held by three keepers
till he was unconscious. An eminent and well-known sei-
entific man, who became insane some years ago, refused to
take food. It was found that after being made unconscious
by chloroform, he would take a meal just as he recovered
from its effects, and the chloroform was given before every
meal for a long time.

Spasmodic Pain. In August 1851, I administered chlo-
roform to a woman who was labouring under a severe par-
oxysm of spasmodic pain in the abdomen. The pain was
completely removed, without altogether causing uncon-
sciousness. An opiate was given to prevent the pain from
returning.

I have not had the opportunity of administering chloro-
form during the passage of caleculi down the ureters, or of
gall-stones ; but there can be no doubt that it would be of
the greatest service in such cases. If Dr. Griffin had been
provided with chloroform when he attended the late Mr.
Angustus Stafford with an attack of gall-stones,* he would
have been able to relieve his patient in five minutes, instead
of taking two or three hours to produce relief by opium.
There would have been no occasion for the venesection,
which was carried to thirty ounces. And at the end of the
attack, on Dr. Griffin leaving his patient for the night, if

chloroform had been employed, he would have left him

without any appreciable amount of the narcotic in his sys-
tem. As it was, however, he left him with a quantity of
opium unabsorbed from the alimentary canal. The bandage

¢ Med, Times and Gaz,, 1557, vol, i1, p. 533, and GO0,

dm .












346 ETHER.

The ordinary ether of the shops contains a portion of
alcohol which has distilled over with it ; the aleohol should
be removed by agitating the ether with twice its volume of
water, before it is used for inhalation. The ether which
has been treated in this way is called washed ether. The
water which it takes up during the washing can be removed
by distilling it from lime, or dry carbonate of potassa; but
this is unnecessary, as the water does not interfere with the
action of the ether when inhaled ; and part of the water
evaporates and is inhaled with the ether, when the atmo-
spherie air is not already saturated with moisture.

Ether has a peculiar and very strong odour ; in this re-
spect it differs extremely from chloroform. The odour of a
single drop of ether can be distinetly perceived all over a
large operating theatre, whilst a pint of chloroform may be
spilt without its odour being much noticed. The strong
odour of ether is, indeed, one of the greatest objections to
its use, since another agent has been discovered which 1s
free from this objection. As was previously stated, the
odour of chloroform cannot be perceived in the breath, after
the lungs are emptied by one or two expirations of the
vapour just taken in ; whilst the smell of ether can be per-
ceived in the breath for twenty-four, and sometimes for
forty-eight, hours after the patient has inhaled it. The
surgeon, and others who have been about the patient, also
smell of the ether to a less degree. When a rabbit has been
killed by the inhalation of ether, a starving cat will not eat
its flesh even after it has been boiled ; whereas the odour of
chloroform cannot be perceived in the bodies of animals
that have been killed by it.

If ether is exposed to atmospheric air by being kept a
long time in a bottle but partly filled, it is apt to be decom-
posed into acetic acid and water.
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manner in which age, strength or debility, and other cir-
eumstances, influence the action of chloroform, apply also in
an equal degree to ether.

I performed some experiments in 1848} for ascertaining
the proportions of vapour of ether present in the blood in
the different degrees of narcotism. They were conducted
on the same principles as those previously related, which
were performed for the purpose of determining the same
point in regard to chloroform.

Exzperiment 31, Two grains of ether were put into a jar
holding 200 cubic inches, and the vapour diffused equally,
when a tame mouse was introduced, and allowed to remain
a quarter of an hour, but it was not appreciably affected.

Eazperiment 32, Another mouse was placed in the same
jar, with three grains of ether, being a grain and a half to
each 100 cubic inches. In a minute and a half, it was un-
able to stand, but continued to move its limbs occasionally.
It remained eight minutes without becoming further af-
fected. When taken out, it was sensible to pinching, but
fell over on its side in attempting to walk. In a minute
and a half, the effect of the ether appeared to have gone off
entirely.

Experivment 33. A white mouse in the same jar, with
four grains of ether, was unable to stand at the end of a
minute, and at the end of another minute ceased to move,
but continued to breathe maturally, and was taken out at
the end of five minutes. It moved on being pinched, began
to attempt to walk at the end of a minute, and in two mi-
nutes more seemed quite recovered.

Experiment 34. Five grains of ether, being two and a
half grains to each 100 cubic inches, were diffused through-
out the same jar, and a mouse put in. It became rather
more guickly insensible than the one in the last experiment.

* Papers on Narcotism by Inbalation, Lond. Med. Gaz., vol, xli-ii.
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employed in both sets of experiments. Having seen MM.
Dumeril and Demarquay’s statement of the diminution of
animal temperature from inhalation of ether and chloroform,
before the following experiments were performed, the ther-
mometer was applied at the beginning and conclusion of
some of them. I have selected every fourth experiment
from a larger series on birds.

Ezperiment 38. 184 Grains of ether were diffused
through a jar holding 920 cubie inches, being two grains to
each 100 cubic inches, and a green linnet was introduced.
After two or three minutes it staggered somewhat, and in
a few minutes more appeared so drowsy, that it had a diffi-
culty in holding up its head. It was taken out at the end
of a quarter of an hour, quite sensible, and in a minute or
two, was able to get on its perch. The temperature under
the wing was 110° before the experiment began, and the
same at the conclusion.

Experiment 39. Another linnet was placed in the same
jar, with four grains of ether to each 100 cubie inches of
air. In two minutes it was unable to stand, and in a minute
more, voluntary motion had ceased. It lay breathing quietly
till taken out, at the end of a quarter of an hour. It moved
its foot slightly when it was pinched. In three minutes it
began to recover voluntary motion, and was soon well. The
temperature was 110° under the wing, when put into the
jar, and 105° when taken out.

Experiment 40. A green linnet was put into the same
jar with 552 grains of ether, being six grains to 100 cubie
inches. It was insensible in a minute and a half, and lay
motionless, breathing naturally, till taken out at the end of
a quarter of an hour. It moved its toes very slightly when
they were pinched with the forceps, and it began to recover
voluntary motion in two or three minutes. Temperature
110° before the experiment, and 102° at the end
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would be condensed somewhat, so that the space of 100
cubic inches would contain what would be equivalent to
108 cubic inches at the usual pressure. This is the quan-
tity, then, with which we have to compare 1'9 cubic inch,
in order to ascertain the degree of saturation of the space
in the air-cells of the lungs, and also of the blood ; and by
calculation, as when treating of chloroform,
1'9 is to 108 as 0°0175 is to 1.

So that we find 0°0175, or 1-57th to be the amount of
saturation of the blood by ether necessary to produce
the second degree of narcotism ; and as by Experiment 35,
three grains in 100 cubic inches produced the fourth degree
of narcotism, we get 0°035, or 1-28th, as the amount of sa-
turation of the blood in this degree. Now this is within
the smallest fraction of what was found to be the extent of
saturation of the blood by chloroform, requisite to produce
narcotism to the same degrees. But the respective amount
of the two medicines in the blood differs widely ; for whilst
chloroform required about 288 parts of serum to dissolve
it, I find that 100 parts of serum dissolve five parts of ether
at 100°; consequently 0-05 x 00175 gives 0000875, or one
part in 1142, as the proportion in the blood in the second
degree of narcotism ; and 0°05 x 0°035 gives 000175, or one
part in 572, as the proportion in the fourth degree.

In Experiment 42 the frog was rendered completely in-
sensible by vapour of a strength which was not sufficient to
produce any appreciable effect on the mouse in Experiment
31. This is in accordance with what was met with in the
experiments with chloroform. Air, when saturated with
ether at 55°, contains 32 grains in each 100 cubic inches ;
so that the blood of the frog might contain 1-32nd part
as much as it would dissolve, which, although not quite so
great a proportion as was considered the average for the
fourth degree of narcotism in the mice, yet was more
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On the Administration of Ether. About a fluid ounce
of ether is usually inhaled by an adult patient in becoming
insensible ; fully one-half of this is, however, thrown back
from the lungs, wu_f&irfﬁe, nostrils, and face-piece, without
being absorbed. T usually put two fluid ounces of ether
into the inhaler above described, at the beginning of the in-
halation, and this quantity often lasts to the end of the
operation, if it is not a protracted one. The inhaler is con-
nected, by means of a wide elastic tube, with a face-piece
similar to that described and delineated in treating of chlo-
roform. It is necessary that the inhalation should com-
mence, as in the case of chloroform, with the expiratory
valve of the face-piece turned on one side, for the admission
of air which is not charged with ether, and that the vapour
should be admitted to the air-passages by degrees, to avoid
the irritation that would arise from suddenly inspiring any
considerable quantity of the vapour. The vapour of ether
is very much less pungent than an equal quantity of the
vapour of chloroform ; but as the patient requires to breathe
about six times as much of it in the inspired air, it feels
quite as pungent as that of chloroform, and, perhaps, a little
more so. Whilst the patient never requires to take in more
- than_four or five per cent. of vapour of chloroform in the
inspired air, he requires to inhale about thirty per cent. of va-
pour of ether, in order to be rendered insensible in a eonve-
nient time. The air-passages, however, soon get accustomed
to the presence of the vapour of ether, and in a minute and a
half or two minutes after the patient begins to inhale, he can
usually bear the valve to be closed so far as to charge the air
with as much vapour as is necessary speedily to cause insen-
sibility. The inhaler yields quite sufficient vapour when the
water-bath is at 50° Fahr. ; and at the seasons of the year
when the temperature of the water is higher, the expiratory
valve of the face-piece can be left more or less open to ad-
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lithotomy ; seven of the patients recovered, and two died.
Five of the patients were children, who all recovered ; the
two deaths oceurring amongst the four adult patients.
Eighteen female patients had the breast removed for tumour,
and they all recovered except one.

On July 1st, 1847, Mr. Cutler amputated the leg of a
man, aged forty-four, in St. George’s Hospital, who had
suffered from disease of the tibia and ankle, which had
existed thirty years, and was caused by an accident, This
patient died on the seventh day, of sloughing phagedena,
which was present in the hospital. It was then found that
he had disease of the heart. Its structure was soft and
easily lacerable ; much fat was mixed up with the muscular
structure. The aortic valves were much thickened, and
almost cartilaginous in strmcture. Two of them were so
much contracted that they were together about the size of
a healthy one. The left ventricle was dilated, and the right
ventricle still more so; its walls being extremely thin.
The ether had acted quite favourably on this man.

I administered ether repeatedly in infants and old people.
Some of the infants were operated on by Mr. George Pol-
lock, in 1847, for congenital cataract by drilling ; and two
of them were operated on, in 1857, for hare-lip, by Mr. Fer-
cusson and Mr. Bowman. A gentleman, one of whose toes
the late Mr. Liston amputated in 1847, was said to be
subject to apoplectic attacks. The ether acted very favour-
ably. Amongst the operations which Mr. Liston performed
on patients to whom I administered ether, was the tying
of the external iliac artery in a man, aged forty, for an
aneurism of the groin, situated partly above Poupart’s liga-
ment. The patient lay perfectly still in this, as in all the
other important operations in which I administered ether.
He recovered.

On June 18th, 1847, I exhibited, in University College






360 ETHER

sided, and the child fell asleep. It had no return of the fit.
It was labouring under hooping-cough at the time, which
had existed a week.

The inhalation of ether was employed in the treatment of
asthma, hooping-cough, and tetanus, before it was employed
in surgical operations. It has been already stated (page 14)
that Dr. Richard Pearson administered the vapour of ether
in consumption in 1795. Dr. Robert Willis sent an article
to the Medical Gazetle on February 2nd, 1847,* in which
the following passages occur.

“ Ether, given by the mouth, has long been fa.mﬂla.rly
employed in the treatment of asthma. I have for many
years been aware of the fact that it is vastly more effica-
cious administered directly in vapour by the breath. My
plan of using it is extremely simple. I have had recourse
to no kind of apparatus for this purpose, but have been
content to pour two, three, or four drachms of the fluid
upon a clean handkerchief, and to direct this to be held
closely to the mouth and nostrils: a single short and diffi-
cult inspiration is hardly made before the effect is experi-
enced ; and I have occasionally seen the paroxysm ended in
six or eight minutes, the respiration having in that brief
interval become almost natural.

“It is not otherwise with hooping-cough : the paroxysms
of coughing are positively cut short by having the ether and
the handkerchief in readiness, and using them when the fit
is perceived to be coming on.” f

- I have been informed of a case of tetanus which was
treated successfully by inhalation of ether more than twenty
years before this medicine was used to prevent the pain of
operations, but I am not able at present to give a reference
to the case. Mr. C. A. Hawkesworth, surgeon, of Burton-
on-Trent, wrote me an account of a case of tetanus, which

+ Vol. xxxix, p. 271.
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Great safety of Ether. 1 believe that ether is altogether
incapable of causing the sudden death by paralysis of the
“heart, which has caused the accidents which have happened
during the administration of chloroform. I have not been
able to kill an animal in that manner with ether, even
when I have made it boil, and administered the vapour
almost pure. The heart has continued to beat after the
~matural breathing has ceased, even when the vapour has
been exhibited without air; and in all cases in which
animals have been made to breathe air saturated with ether
vapour, at the ordinary temperatures of this country, they
have always recovered if they were withdrawn from the
vapour before the breathing ceased. Even in cases where
the natural breathing had ceased, if the animal made a
gasping inspiration after its removal from the ether it
recovered.

I hold it, therefore, to be almost impossible that a death
from this agent can occur in the hands of a medical man
who is applying it with ordinary intelligence and attention.

I am only aware of two deaths which have been recorded
as occurring during the administration of ether, and it is
not probable that the death in either case was due to
the ether. The first of these cases occurred in France,
at the Hotel Dien d’Auxerre, on July 10th, 1847.* The
patient was a man fifty-five years of age, who had a can-
cerous tumour of the left breast of seven months duration,
He was robust, and had no general lesion resulting from
the cancerous disease. The ether was exhibited with the
apparatus of Charriéere. The patient had hardly inhaled
two or three minutes when he became strongly excited.
The trunk and limbs were agitated with violent starts and
shocks. The breathing became frequent, and the face in~
jected. He endeavoured to push away the inhaler, and

* Gaz, Médieale, Mars 4, 1848, p. 170,
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was not attempted, although it would most likely have re-
stored the patient.

The other death which happened whilst the patient was
under the influence of ether took place at the Hotel Dien
de Lyons, on September 11th, 1852.* The patient was a
woman, aged fifty-five, but looking much older. She was
affected with a tumour of the superior maxillary bone, and
was weak and in a bad state of general health. M. Barrier
was reluctant to remove the tumour, but yielded to the en-
treaties of the patient. The ether was administered from a
gsponge placed in a bladder, and the patient was guickly put
to sleep. M. Barrier had made the incisions in the face, and
had just divided the ascending process of the jaw, when the
breathing stopped. There was no pulse at the wrist, and it
was doubtful whether there was any at the precordial re-
gion. The patient was placed horizontally, and artificial
respiration and other measures were applied, but without
BLUCCESS,

This patient evidently died of hsemorrhage; the mode of
death which M. Barrier must have been dreading, as we
perceive from his reluctance to perform the operation. Ae-
cording to the result of my experiments on animals, ether is
not capable of causing the kind of death which this patient
died.

There were three or four casesin which ether was blamed
by the operating surgeons for causing the death of patients,
who recovered from its effects, and died some days, or at
least hours, afterwards. The nature and circumstances of
the operation were sufficient to account for the fatal result
in each of these cases, whilst the extended use of ether has
confirmed the opinion that it cannot be the cause of deaths
which occur days, or even hours, after its use.

* Gaz. des Hopitaux, Juin 18, 18573,
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He says, indeed, that in about ten minutes its usual effects
were produced ; but these could not have been its full and
proper effects ; for he says, “she appeared quite sensible to
the pain during the whole of the operation.” It is reported
that she appeared to feel the first cut. Mr. Robbs says that
during the early part of the operation, the patient “cried
out much, complained, and writhed in great agony of pain.”
The operation was begun by an incision commencing mid-
way between the tuberosity of the ischium and the tro-
chanter major, and extending about six inches down the
thigh. The fascia was next divided, and the musecles were
next separated with the handle of the scalpel, so as to ex-
pose the upper surface of the tumour. After this had been
done, the inhaler was replaced to the mouth of the patient
whilst the operation proceeded, but the ether appeared to
take no effect. The tumour was “ very adherent to the
long head of the biceps flexor cruris, which nearly covered
it anteriorly, while posteriorly it rested on the sheath of the
great sciatic nerve. It took its origin from the common
tendon of the flexor muscles, close to the tuber ischii, and
was inserted into the short head of the same muscle just
below its origin.” Mr. Robbs says: “ The dissection was
protracted longer than I expected, from the violent contrac-
tions of the muscles, and the struggles of the patient.” He
estimated the time occupied in the operation at twenty-five
or thirty minutes ; and the sister-in-law of the patient, who
gave her evidence at the inquest, expressed her opinion that
the operation lasted an hour all but five minutes. At the
end of the operation, the patient appeared very faint, and
the pulse was very rapid and feeble. The patient remained
much depressed, with a pulse of 140 in the minute, small,
and without much power, having her intellect perfect; she
died forty hours after the operation.

A coroner’s inquest was held, but neither the coroner nor
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which must have occurred ; but her brain and nervous sys-
tem were not so much affected as the vascular and museunlar
system. She spoke of the operation as having been very
severe, and she retained her mental faculties perfectly to
her death. Ever since 1818 many of the students at lee-
tures on chemistry had inhaled the vapour of ether to quite
as great an extent as Mr. Robbs’ patient.

As a proof how far the feelings will suspend both reason
and common sense, it may be mentioned that some of the
medical men, who were strongly opposing the use of ether
in 1847, did not hesitate to allude to the inquest in this
case, as showing that ether had caused the death of a patient.

Mr. Eastment, of Wincanton, Somersetshire, related a
case® in which he attributed the death of the patient to
ether. It was apparently the first time he had seen ether
employed on the human subject ; and with a larger experi-
ence of its effects, he would no doubt alter his opinion
respecting the cause of death in the case he related.

A boy, aged eleven years, became entangled in the ma-
chinery of a mill, about eight A.M., on February 25rd, 1847,
in consequence of which he sustained a very severe com-
pound fracture of the left thigh, with great laceration of the
soft parts, and a simple fracture of the right thigh. The
surgeons in attendance waited till four p.M. for the boy to
recover from the shock of the injury, and then performed
amputation of the left thigh. Ether was given, but so
badly, that the patient’s sufferings were so severe on the
circular incision being made, that it appeared to be a com-
plete failure. The inhalation was repeated, however, and
the pain of the latter part of the operation was prevented.
The patient died three hours after the operation, being in a
state of great exhanstion, with occasional mental excite-
ment, during the three hours,

* Medical Gazette, vol, xxxix, p. 631.
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together, the ether is converted into vapour much more ra-
pidly ; and, in whatever proportions they are combined,
before the whole is evaporated the last portion of the liquid
is nearly all chloroform: the consequence is that at the
commencement of the inhalation the vapour inspired is
chiefly ether, and towards the end nearly all chloroform :
the patient experiencing the stronger pungency of ether
when it is most objectionable, and inhaling the more power-
ful vapour at the conclusion, when there is the most need to
proceed cautiously.

"A death which occurred during a surgical operation in
America, has been attributed to the mixture of chloroform
and ether which was employed ;* but there is no doubt that
the patient died of hzemorrhage. Dr. R. Crockett, of Wythe-
ville, Virginia, removed a fatty tumour from the back of a
boy, aged five years. Four parts of washed ether by mea-
sure were mixed with one part by measure of chloroform,
and a drachm of this mixture was poured on a funnel-shaped
sponge which was applied near the mouth and nostrils.
The tumour was very large, and required two inecisions of
nine inches in length for its removal. Six arteries required
to be tied ; and just as the last one was secured, the child
began to vomit. He was found to be pulseless, and he died
three or four minutes from the commencement of vomiting.
Dr. Kincannon, who was present, and watching the patient,
said that up to the time he began to vomit, there was no-
thing in the circulation or respiration to produce the least
apprehension.

The operator said that the patient probably lost four
ounces of blood, certainly not six. It must be observed
that as the blood during an operation is carried away by
the sponges, it is impossible to estimate the amount. It
could be ascertained only by an analysis of the water in

* American Jomrnal of Med. Stience, July 1857, p. 284,
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stance in a state more nearly approaching to purity. Many
persons, who thought the odour disagreeable at first, hegan
to like it after they had been exposed to it three or four
times. It is almost without taste, and it produces no irrita-
tion, or effect of any kind on the sound skin, even when
confined, and prevented from evaporating. The vapour is
almost entirely without pungency, furnishing in this respect
a remarkable contrast to both ether and chloroform. Its
presence can be perceived on first beginning to inhale it,
but after two or three inspirations, one cannot tell whether
the air one is breathing contains any of the vapour or not.
It does not cause any cough unless there is great irritability
of the air-passages, or the vapour is breathed of great
strength in the very first inspirations,

Amylene produees about as much cold during its evapora-
tion as sulphuric ether does. If a sponge or piece of blot-
ting-paper wetted with amylene is exposed to the air, a
portion of the moisture of the air becomes condensed on its
surface, by the cold caused during the evaporation of the
amylene ; and by the further effect of the cold the con-
densed moisture is frozen, and the sponge or paper is
covered with hoar frost.

The boiling point of pure amylene would probably be that
which I have quoted above from Frankland, viz., 35° cent.
or 95° Fah. ; but the amylene which has been obtained for
inhalation contains other hydrocarbons of an analogous com-
position, and its boiling point is not steady : 95° Fah. was
indeed about the average boiling point of the greater part of
the amylene furnished to me by Mr. Bullock, for it usually
commenced to boil at 86° and as it evaporated, the boiling
point gradually rose to 109° or higher.

No method is at present known of separating amylene
from the products which come over with it, except a number
of distillations ; and although these may be carried so far as
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I believe that amylene had but rarely been made, and
only in very small guantity, until I requested Mr. Bullock
to make it for me. For some time afterwards, soon after
my first paper had appeared on the subject, M. Berthé, of
Paris, made some amylene and submitted it to M. Balard,
its discoverer, who acknowleged its purity, and was asto-
nished at the great quantity M. Berthé had obtained. This
quantity, however, appears to have only been forty grammes,
or about ten fluid drachms.

As soon as Mr. Bulloek succeeded in making some amy-
lene for me, I proceeded to perform some experiments with
it on small animals. I found that it was necessary that an
animal should breathe air containing about 10 per cent. of
the vapour in order to lose its consciousness, and that 20
per cent. caused a deep state of insensibility, whilst 25 per
cent. could be breathed with perfect safety.

The following are a few of the experiments.

Ezxperiment 43. A guinea pig was placed in a glass jar
holding four hundred and twenty-eight cubic inches. Fif-
teen grains of amylene were dropped through a small tube
in the air-tight cover of the jar, fell upon blotting paper
suspended within, and quickly evaporated and became
mixed with the air. In three or four minutes the guinea
pig staggered and became altered in its manner. It did not
become further affected, although it was allowed to remain
for ten minutes. When taken out its sensibility did not
seem impaired. Each grain of amylene produces 1315
cubic inch of vapour, and consequently the air in this ex-
periment contained 46 per cent. of vapour.

Expervment 44. The same guinea pig was placed in the
same jar three days afterwards, and twenty-five grains of
amylene were introduced in the same manner. At the end
of two or three minutes the guinea pig seemed estranged
in its manner, and turned its head from side to side. In a
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quickly recovered. Six fluid drachms of amylene weigh
240 grains, and produce 315 cubic inches of vapour ; con-
sequently there was nearly 20 per cent. of vapour in the air
in this experiment. :

Eaxperiment 46. A guinea pig, a fortnight old, was placed
in the jar holding 428 cubic inches, and eighty-two grains
of amylene were introduced on blotting paper. It was six
minutes in evaporating. The guinea pig became gradually
affected, and, a minute or two before the amylene had all
evaporated, it was lying unable to walk. It was allowed
to remain till ten minutes had elapsed, that is, four minutes
after the amylene was all converted into vapour ; but it did
not, apparently, become quite insensible. The limbs were
never quite relaxed, and when turned over in the jar there
was a little motion of the limbs and head. There was also
a little quivering motion of the limbs occasionally when
not disturbed, and at one time it opened and shut its
mouth. On its removal, pricking the soft parts of its toes
caused sometimes a slight groan. It recovered slowly and
oradually. In ten minutes it was quite conscious, but not
as brisk as before the experiment. There was 25 per cent.
of vapour in the air the guinea pig breathed in this experi-
ment.

Guinea pigs have a great tendency to flinch when pricked
whilst they are under the influence of amylene. I did not
find this to be the case with other animals.

Exzperiment 47. A lean, starved cat was placed in a glass
jar holding 1,600 cubic inches, and 120 grains of amylene
were introduced upon blotting paper. The cat became ine-
briated whilst the amylene was evaporating ; and by the
time it had all evaporated—which was four and a half
minutes—the cat had sunk down in a state of insensibility.
The eyes were turned downwards, so as to expose the white ;
but its limbs were not relaxed., In a minute or two after-
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rate, hoar frost being produced on the blotting paper. The
bird began to stagger when the amylene was about half
evaporated ; and by the time it was all evaporated, the
bird was lying apparently insensible, with its eyes clesed,
and breathing quickly. It was allowed to remain two and
a half minutes, during which it did not alter. It was often
rolled about by moving the jar ; and during the last minute
and a half it made no effort, except once or twice a slight
motion of the wings. It was taken out two and a half
minutes after the amylene had all evaporated. It was quite
passive, and insensible to pricking of the toes, for half a
minute or so after its removal, when it began to recover,
went through a stage of staggering, and was well in three
or four minutes. The amount of vapour in the air, in this
experiment, amounted to 147 per cent.

Ezperiment 50. Fifty grains of amylene were diffused
in a glass jar holding 330 cubic inches, and a linnet was
introduced by momentarily moving the lid a little to one
side. It was quickly affected, and in about a quarter of a
minute was lying quite insensible. It remained so, breath-
ing quickly and naturally, and made no effort whatever
when rolled about in the jar. It was allowed to remain
three minutes, and there was a slight fluttering motion of
the wings just before its removal. It was quite passive
when removed, and insensible to pricking of the soft part of
the foot. It began to recover its sensibility in three quar-
ters of a minute. In two minutes it was able to stand, and
in six minutes it got on the perch. There was twenty per
cent. of vapour in the air in this experiment.

As amylene boils nearly at the temperature of the blood,
that fluid would be able to absorb about one-fifth as much
as it would be able to dissolve, when an atmosphere is
breathed containing twenty per cent. of the vapour, which
produces a complete state of insensibility, or the fourth
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immediately forgot where I was; but awoke in a minute or
two, seated in the same position, and with the bladder in
my hand. Fifty minims of amylene would produce between
six and seven per cent. of vapour in the bladder ; and after
the air in the lungs became mixed with that in the bladder,
there would be rather more than five per cent. of vapour
in it.

Viewed in the light of the small quantity which requires
to be absorbed into the system to cause insensihilty; amy-
lene is a very powerful agent ; but when considered in rela-
tion to the quantity which is consumed during inhalation
in the ordinary way, it is very far from being powerful.
This arises from the great tension and the small solubility
of the vapour, in consequence of which it is, with the excep-
tion of a small fraction, expelled from the lungs again with-
out being absorbed. In this respeet it resembles, to a great
extent, the nitrogen gas of the atmosphere, with which the
lungs are always four-fifths filled, while the blood contains
but a few cubic inches. It takes from three to four fluid
~drachms of amylene to cause insensibility in the adult.

I found, by my experiments on animals, that amylene is,
like ehloroform and some other agents, capable of causing
sudden death by over-narcotism of the heart, and paralysis
of that organ ; but that it is more ‘difficult to cause this
kind of sudden death with amylene than with chloroform.

Eazperiment 51. One hundred and twenty grains of amy-
lene were made to evaporate in a, jar holding 330 cubic
inches, and a full grown guinea pig was suddenly intro-
duced, the cover.being partly removed for a moment. It
was allowed to remain for about a minute, when the breath-
ing became of a gasping character. Being taken out, and
the stethoscope applied immediately to the chest, the heart
could not be heard to beat; and its action did not return,
although the gasping continued for about a minute. There
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the vapour, by those gasping inspirations which took place
when the action of the heart was arrested, and which re-
stored the action of this organ, when the kitten was with-
drawn from the vapour. In the different parts of this
experiment there were 37, 42, and 47 per cent. of amylene
in the air.

When mice are placed in air containing 30 per cent. and
upwards of vapour of amylene, they usually recover, as in
the following experiment, if the breathing has not entirely
ceased on their removal ; whilst if they are placed for a
guarter of a minute in air containing 8 or 10 per cent. of
vapour of chloroform, they generally die, although they may
be breathing well, and hardly insensible, when they are
removed.

Ezperiment 53. Eighty grains of amylene were intro-
duced into a jar holding 330 cubic inches, and when it had
evaporated, a white mouse was introduced. In about five
seconds it was quite insensible, and in about a quarter of a
minute the breathing appeared to have ceased. The mouse
was quickly withdrawn, and immediately began to gasp.
After a few gasps the quick breathing returned. In half a
minute after its removal the mouse was recovering, and it
was soon quite well. There was 32 per cent. of vapour of
amylene in the air in this experiment.

I administered amylene with the inhaler which I had
used for several years in exhibiting chloroform, and which
I have described in treating of that agent. In administer-
ing chloroform it is desirable that the patient should breathe
4 or 5 per cent. of the vapour in the air he inspires; and
the air, when saturated with vapour of chloroform at 60°,
contains 12 per cent.,, or nearly three times as much as the
patient ever requires. In administering amylene for sur-
gical operations, it is desirable that the patient should take
in 15 per cent. of the vapour with the air he breathes ; and
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till it was almost closed. The man breathed readily, with-
out coughing, and in a very little time seemed to be uncon-
scious. The pulse became quick and slightly irregular ; the
skin became flushed ; and in about two minutes there was
a rather free sweating of the forehead ; the eyes did not
turn upwards ; the conjunctive did not become insensible ;
there was no relaxation of the limbs, and, 8n the contrary,
no struggling. The patient sat well, supporting himself,
without any tendency to slide out of the chair; the mouth
was partly open, and there was a tendency to laugh, just
as the amylene was discontinued. The tooth was extracted
by Mr. S. Cartwright, without making him flinch or ery in
the least. In less than a minute he awoke. He looked a
little strange at first, but immediately remembered all the
circumstances of his situation, but knew nothing of the
operation ; and, three minutes after the extraction of the
tooth, and six minutes after entering the room, he went
away feeling, as he said, quite well. The amylene put into
the inhaler was nearly used. :

A young man, about twenty years old, next inhaled the
same quantity, in exactly the same manner, for just three
minutes ; there was no irregularity of pulse, and no sweat-
ing ; otherwise the symptoms were exactly the same. The
tooth was extracted without his knowledge, and without
causing a ery or flinch. He awoke, and was able to go in
three minutes,

A young woman in bad health, an out-patient of one of
the physicians of the hospital, next inhaled. She breathed
the amylene for four minutes, and about three drachms
were used. The effect was carried to the commencement of
the third degree of narcotism ; and the eyes were inclined
to turn up, but did not do so persistently. The edges of the
eyelids also remained sensible. There was a little trouble
and delay in getting the mouth open, as the muscles of the
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280, in which chloroform was administered, T know the re-
sult only in thirteen of the cases. Of these, eight recovered,
one of them after undergoing subsequent amputation at the
thigh ; and five died.

Some statistics of this operation have been gathered by
collecting the cases which happen to be reported in the
medical journals, but such statistics are likely to be ex-
tremely erroneous. The cases that are reported are pro-
bably far more favourable than those that are not reported.
A surgeon undertakes an operation of this kind with ne
other view than the benefit of his patient, and without
thinking of the medical journals; and, if his first or second
case is unsuccessful, he is probably not inclined to repeat
the operation. If the cases should be successful, however,
he is inclined to repeat the operation when opportunity
occurs, and may ultimately give the result of his experience
to the profession.

Mr. Bowman removed the head of the femur in two little
boys to whom I administered amylene ; they both recovered,
as did a girl who inhaled amylene whilst Mr. Fergusson
performed resection of the elbow. I administered amylene
in four cases of amputation of the thigh: one of these
operations was performed. by Mr. Henry Lee, on January
7th, 1857, on a girl aged twelve or thirteen, who under-
went resection of the knee on the 1st of November previ-
ously. That operation was performed by Mr. Bowman, and
the girl inhaled chloroform. At the time of the amputa-
tion, she was suffering from pyeemia, was extremely weak,
and had a pulse of 150 in the minute. The vapour was
exhibited to the patient in bed, before her remowval to the
operating table. There was an examination of the knee
before the operation; and the ansesthesia was kept up till
the dressings were applied, which was twenty-five minutes
from its commencement, and nearly three fluid ounces of
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active on some subject or other. The muscles were nearly
always in a state of tension, at least they were not re-
laxed in any case. Many of the patients were children,
and a number of them only inhaled between one and-two
minutes. There were five operations for the forcible exten-
sion of stiff joints, and two for dislocation of the humerus :
the latter were treated in the St. James’s Parochial In-
firmary. The first case was a dislocation downwards in a
woman aged sixty-eight. She inhaled for three minutes,
when, extension being made, the bone slipped into its place
with the utmost ease, although Mr. French had found a
good deal of resistance in an attempt he made just before
sending to me—not any serious resistance or pain, but so
much of both as led him to think it would be a good oppor-
tunity for trying the amylene. In two minutes after the
reduction of the dislocation, and five minutes after begin-
ning to inhale, the patlent was quite awake again, and said
that she had felt nothing. The other case was a dislocation
forwards in a man aged seventy-two. No attempt to re-
duce it was made till the amylene was administered. The
case was under the care of Mr. Buzzard. After inhaling
two or three minutes, the old man got into a state of mus-
cular rigidity, and did not get beyond this state, although I
eontinued the inhalation nearly ten minutes, until about
two ounces of amylene were used. He was guite insensible,
but the rigidity prevented the reduction of the dislocation.
So I discontinued it, and sent for some chloroform, which I
administered a few minutes afterwards. It produced mus-
cular rigidity rather stronger that that which the amylene
had caused ; but, by continuing the inhalation steadily for
about two minutes, the limbs became relaxed, and the
humerus slipped easily into its place. This is the only case
in which the amylene has not effected the purpose for
which I have exhibited it; and I have no doubt that I
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including those which were previously mentioned. One of
the cases was that of a lady under the care of Dr. Oldham.
She was suffering from a large ovarian tumour, and was
unable to rise from the sofa. Mr. Bell extracted four teeth
whilst she was under the influence of the amylene. She
became insensible without the least excitement, was per-
fectly quiet during the operation, and recovered in a minute
or two, feeling quite cheerful and well.

I have administered amylene in seven cases of labour.
The first patient was under the care of Mr. Buzzard in St.
James’s Infirmary, on January 20th, 1857. It was the
patient’s second labour, and was a lingering one, having
lasted thirty-five hours. I administered the amylene only
during the last twenty minutes preceding the birth of the
child, the head being advanced so as to rest on the peri-
negeum. The vapour was given, well diluted, at the begin-
ning of each pain. The patient breathed very deeply, and
got relief very quickly from each pain ; the mind was quite
clear between the pains, and I could not tell whether or
not the consciousness was removed for half a minute or so
during each pain. Half a fluid ounce of amylene was used.
The next case occurred in an out-patient of King’s College
Hospital, under the care of Mr. Meadows, Dr. Farre’s
assistant. It was the patient’s third confinement. I arrived
three hours after the commencement of labour, and two
hours before the birth of the child. The os uteri was
almost dilated on my arrival, and the pains were very
strong, recurring every three minutes or so. They con-
tinued to increase in strength to the last. The patient was
probably unconscious for a brief period during the uterine
contractions, while the amylene was administered, but be-
tween the pains she was quite conscious. Under the use of
chloroform, in a labour with brisk and frequently recurring
pains, as in this case, the patient usually sleeps on from one
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with very little hsemorrhage. The patient inhaled with
every pain, which was wvery quickly relieved. The last
quarter of an hour, she seemed to be altogether unconscious.
About three flnid ounces of amylene were used. :

On May 14th, I exhibited amylene for about an hour to
a woman in her third labour, attended by Mr. Adair. The
os uteri was nearly dilated when I arrived, and the patient
had been in labour about ten hours. The pains ocenrred
every three or four minutes, but were not strong. Amylene
was inhaled with each pain for about an hour, when the
pains almost ceased, just as the os uteri was fully dilated.
T waited for half an hour without giving amylene, and then
left to attend to another engagement. Mr. Adair informed
me that the pains returned soon after I left, and that the
child was born in about half an hour. The patient was
hardly rendered unconscious by the amylene. Between two
and three fluid ounces were nsed.

I exhibited amylene for an hour and ten minutes, on May
25th, to a woman aged 20, in her first labour. She was
attended by Mr. Adair. She had been in labour since three
P.M. the previous day, and the os uteri was not fully dilated.
The amylene was commenced at 9-30 A.M., and inhaled with
each pain, which it relieved in a very manifest way. The
pains recurred every two minutes and a half I left off
giving the amylene at 1040 to attend to other business.
Mr. Adair informed me that the labour was concluded at
one P.M. :

On July 1st, I exhibited amylene to a woman in labour
with her third or fourth child. Labour commenced at mid-
night of June 27th, and continued during the following day
till the os uteri was dilated to the size of a crown piece,
when the pains subsided on the evening of that day, and
did not return to be effectual till the evening of July 1st.
The amylene was commenced at 10-25, the os uteri being
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with less profound coma than usnally accompanies the em-
ployment of chloroform and ether. There are some cases,
indeed, in which the minor parts of an operation, under
these latter agents, may be performed without pain while
the patient is in a semi-conscious state, or even altogether
conscious, but they form an exception ; while in the use of
amylene, the patient has very often been half-conscious
during the operation. In operations under chloroform, the
patients usually indicate the necessity of repeating the in-
halation by a tendency to flinch or ery, without showing
any signs of consciousness ; but in the use of amylene, they
have more frequently begun to look about and to speak
before showing any sign of pain. There are some patients
who will not lie still under the surgeon’s knife while chloro-
form is being used, unless its effects are carried so far that
the breathing is on the borders of being stertorous, but I
have not met with any such case in using amylene.

The greater number of the operations under amylene were
performed while the patient was in the second degree of
narcotism, being apparently awake, although not really con-
scious of surrounding objects. This usual absence of coma
in the employment of amylene cannot be looked on other-
wise than as an advantage. It must conduce to the safety
of the agent when the proportion of vapour in the air is
properly regulated. The reason why no accident is known
to have happened from chloroform, in the practice of mid-
wifery, when superintended by a medical man, is no doubt
due to the circumstance that it is only requisite to induce
a slight effect, in comparison with the effect required in sur-
gical operations. :

The best indication that the patient will quietly bear an
operation under chloroform, is the more or less complete
absence of sensibility of the ciliary edge of the eyelid ; but
during the inhalation of amylene the patient is often entirely
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of the operation. I never saw a capital operation performed
on the adult, under the influence of chloroform or ether,
whilst the patient was in this condition ; but I once admi-
nistered chloroform in St. George’s Hospital to a child of
three or four years old, which was cut for stone whilst lying
calmly with its eyes open, and holding a toy in its hand, all
the time of the operation, without letting it fall.

The pulse is almost always increased in frequency and
force during the inhalation of amylene,—especially during
the early part of the inhalation, and to a greater extent
than happens with chloroform. The respiration is very often
accelerated during the inhalation,—about as often, I think,
as with ether, and more frequently than with chloroform.
In many of the early cases in which I administered amy-
lene, the pupil was dilated for a short time ; but I consider
that this arose from giving the vapour rather stronger than
is desirable. I afterwards gave it more gently, and very
seldom observed the pupils to be dilated. They remained,
as nearly as I could tell, of the natural size, and also sen-
sible to light, in the cases where I made an observation on
that point.

The colour of the countenance is generally heightened
more or less during the whole period of the inhalation, and
in a few cases there was sweating,—a symptom met with
now and then under the influence of chloroform and ether.
Amylene does not cause the. great increase in the flow of
saliva which is so often met with during the inhalation of
chloroform, and especially of ether.

There is a tendency to laugh during the inhalation of
amylene much more frequently than during the use of chlo-
roform. It occurs just after the patient has lost his con-
sciousness, but is soon subdued by the increasing effect of
the vapour. I only met with strong mental excitement in
a very few patients, chiefly females. It subsided in half a
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sometimes, especially if thin. Under the use of amylene,
‘on the other hand, I have most frequently met with some
amount of rigidity in children and young persons, while
many robust men, in whom it would be almost certain to
occur under chloroform, have not shown any signs of if.
The cause of this probably is, that the operation has gene-
rally been performed without carrying the narcotism beyond
the second degree, while rigidity does not take place till the
third degree is attained. In every case where rigidity and
struggling have occurred in the employment of chloroform,
however violent these symptoms might be, I have continued
the vapour gently and steadily till they were subdued, either
by removing the tendency to these symptoms, or by carry-
ing the narcotism to the fourth degree, which is accompanied
by relaxation of the voluntary muscular system, and usually
with some tendency to stertor. In the use of amylene, on
the contrary, I have not attempted to subdue the spasm by
eontinuing the inhalation, but have, with the exception of a,
case of dislocation previously mentioned, withdrawn the
vapour when the rigidity appeared, and the operation has
either been performed at once, or else, if it was of a nature
that the spasm would interfere with, I have waited a short
time, and exhibited a little more vapour very gently, so as
to get a state of ansesthesia without the recurrence of the
spasimn. ;

Mr. Jones, of Jersey, favoured me with the following
account of a case in which amylene acted much more fa-
vourably on his patient than chloroform.

John D, eet. 41, stout and of very ruddy complexion, so
injured his leg that it was deemed advisable to saw off the
fractured ends of the tibia. Chloroform was at first given
(March 16, 1857), but the effect it produced, though ad-
ministered with the utmost caution, was evidently of so
dangerous a nature, that it is more than probable that death
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the operation is concluded, and the inhalation left off, the
patient usually awakes from the influence of amylene, and
completely recovers his consciousness. The same quick re-
covery may take place after chloroform, but more frequently
it is a few minutes before the patient is quite conscious. I
have seen two or three instances in which a child has slept
for twenty minutes or half an hour after amylene, but it
must be remembered that children sometimes sleep for
hours after chloroform in cases where the operation has not
produced a painful wound. The quick recovery of the
patient is a decided advantage in all minor operations. In
great operations, where the patient is obliged to keep his
bed afterwards, it is of less consequence whether he wakes
promptly or not, although, even under these circumstances,
his friends are generally anxious to see him recover his
consciousness. The smarting of the wound after an opera-
tion is often prevented longer when chloroform has been
employed than after the use of amylene, and this may be
considered as a slight advantage which chloroform possesses
in certain cases. In some instances, however, in which
chloroform has been used, the patient begins to show symp-
toms of suffering pain in the wound before he has entirely
recovered his consciousness, while after amylene I have not
seen symptoms of pain in the wound till consciousness had
completely returned. In any cases where the pain after an
operation, either from a wound or ligatures or caustic, is
very great, the inhalation of the agent which has been em-
ployed may be gently repeated at times until the pain has
a tendency to subside, or till an opiate shall take effect.

The patient generally seems surprised or confused on first
recovering from the effects of the amylene, but in a few
seconds he becomes, in most cases, completely conscious of
his position, and feels that his mind has been wandering.
He often says he does not know where he has been in his
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I had the misfortune to lose two patients from the in-
halation of amylene. The following are the particulars of
these cases. !

Mr. Fergusson requested me to assist him on the 7th of
April, 1857, in the case of a gentleman on whom he was
about to operate for fistula 7n ano. The patient was thirty-
three years of age, and was in good health, with the excep-
tion of the local complaint, although he had lived somewhat
freely. Mr. Fergusson examined the patient’s chest the day
before the operation, and found the sounds of the heart to
be normal. I felt his pulse just before he began to inhale.
It was natural, but somewhat accelerated, as usually hap-
pens just before an operation. He was lying on his side in
bed. About six fluid drachms of amylene were put into the
inhaler (I never intentionally used all I put in, but added
- more before the paper became dry), and he breathed steadily
and gently. The valve was gradually advanced over the
opening in the face-piece till it about three-quarters covered
it, and the patient appeared to become quietly unconscious
in about two minutes. He breathed quickly for a few in-
spirations just as he appeared to become unconscious. Just
after this, Mr. Fergusson came and felt the patient’s pulse,
and he says it was very good. I felt it also. I looked at
my watch at this time, and it was two minutes and a half
or two and three-quarters from the beginning of the inhala-
tion. Mr. Fergusson commenced to use the probe, and,
finding the patient did not flinch, he began to use the bis-
toury. Mr. P. C. Price assisted at the operation. I held
the patient’s thigh with one hand, as I often do in such an
operation, lest he should flinch. He did not flineh, how-
ever, but kept his limbs tense, without moving them. Just
at this moment, I observed that the valve of the face-piece,
which I had left three-quarters covering the opening, had
moved so as to cover it entirely, but I cannot say whether
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gasping inspirations, and we therefore began to perform
artificial respiration, by Dr. Marshall Hall’s method, placing
him in the prone position, and bringing him partly roand,
while Mr. Price kept the mouth open. The air could be
distinetly heard passing through the larynx during this mo-
tion. We also tried pressing on the chest with the head on
one side and the mouth open, which answered very well as
regarded the ingress and egress of air. Inflation from mouth
to mouth was tried, but did not seem to answer so well
Although deep gasping inspirations were made by the pa-
tient till fully ten minutes had elapsed from the failure of
the pulse, the measures used had no effect ; I believe that I
heard a feeble motion of the heart even after this period ;
and, as Mr. Fergusson perceived a slight pulsation at the
same time in the right wrist, I was probably not mistaken.
There were no further signs of life after this, although the
artificial respiration was continued for a long time. I am
guite sure as to the length of time respiration continued
after the failure of the heart’s action. The pulse ceased to
be distinctly perceptible at ten minutes before five, and the
patient was still breathing at five o’clock. He had not
taken food for some hours, but drank a pint bottle of ale a
little while before the operation. A good portion of amy-
lene remained in the inhaler after it had been uncovered for
an hour and a half

There was an examination of the body forty-eight hours
after death. The body was rigid. There was a good amount;
of fat beneath the integuments. The cartilages of the ribs
were ossified. The lungs were large, and did not collapse ;
they completely filled the cavity of the chest, and seemed by
their texture to be emphysematous, although there were no
large cells on the surface. There was a little congestion at
the posterior surface of the left one, otherwise they were not
very vascular. There was a little clear fluid in the pericar-
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about a minute. After it had subsided, I administered a
little more amyléne, although the patient had not recovered
his consciousness; and then Mr. Hawkins performed the
operation, which I believe did not last more than two mi-
nutes altogether. During the operation, the patient was
turned on his face. He rested, I think, chiefly on his knees
and elbows. He was muttering in an incoherent manner,
and making slight attempts to move, but was easily re-
strained. I gave him an inspiration or two of amylene now
and then during the operation, with the intention of pre-
venting his waking prematurely ; for this purpose, I turned
the head a little to one side, and raised the face a little from
the table.* I had concluded that the patient would not re-
quire any more amylene, and was expecting that he would
show signs of returning consciousness or sensibility almost
as soon as Mr. Hawkins had tied the suture which he was
introducing ; but, instead of this, the limbs became relaxed,
and the breathing, th{]‘}lgh free enough, took on a noisy,
snoring character.

This is a state which is common enough in the use of
chloroform, and excites no alarm whatever, but I felt that it
ought not to occur in the use of amylene, especially after it
was left off. I therefore sought again for the pulse at the
wrist, and could perceive it only with difficulty, if at all. I
spoke to Mr. Hawkins, and we immediately turned the pa-
tient on his back. His face had already become livid, and
his breathing was of a gasping character. Mouth to mouth
insufflation of the lungs was performed, and between the
insufflations there were spontaneous acts of inspiration,
during which the air seemed to enter the lungs freely. In
a minute or two, the lips became of a proper colour, and
the countenance had altogether such a natural aspect that
the patient seemed to be recovering. The pulse at the

* Less than an ounce of amylene was poured out, and it was not all used.
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An examination of the body was made by Mr. Holmes,
the Curator of the Hospital Museum, on the following day.
A good deal of dark-coloured fluid blood flowed from the
right cavities of the heart, and the left cavities contained
but little blood. The heart was pale and somewhat friable ;
but a microscopic examination by Mr. Holmes did not show
any fatty degeneration. The lungs were moderately vas-
cular, and contained some small epithelial tumours of the
same character as those removed from the back, There was
a large cyst in one kidney ; but, with these exceptions, the
organs were healthy. The vessels of the brain were not
distended, and that organ was altogether less vascular than
is usual after sudden death. No smell of amylene was per-
ceived in the body.

The continuance of the respiration so long after the heart
was paralyzed in these two cases, and especially in the
second one, is a remarkably curious event. The respiration
continued after the heart had ceased to act in several cases
of death from chloroform, but not for so long a time as in
these deaths from amylene. It is probable that there must
have been some little circulation going on through the
brain whilst the respiration lasted, and in fact, the slight
fluttering pulse and feeble sounds of the heart, once or twice
perceived, indicate that the ecirculation was not absolutely
arrested. Under these circumstances, we may inquire why
the action of the heart does not recover. If the circulation
were going on in the coronary arteries, it might be expected
that the blood from the lungs, which has been aerated by
respiration, and freed from the narcotic vapour, would re-
store the action of the heart. But it is probable, for the
reasons stated at page 262, when treating of accidents by
chloroform, that the circulation through the ecoronary ar-
teries is arrested.

The accident clearly commenced at the heart in both these
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chloroform, to give four per cent. of the vapour, probably
without ever allowing the quantity to exceed six per cent.,
would have enabled me to give fifteen per cent. of vapour
of amylene without permitting the quantity to exceed
twenty per cent.

The alteration in the boiling point of a specimen of amy-
lene from 86° to 115° Fah. would cause it to give off more
than twice as much vapour in the beginning of its evapo-
ration as towards the end; and, moreover, the different
specimens of it did not always possess the same amount of
volatility. :

The temperature of the external air as it influenced that
of the water-bath of the inhaler would have some influence
over the evaporation of the amylene, but I altered the
amount of evaporating surface of paper according to the
season of the year for amylene, as I was in the habit of
doing for chloroform. The highest temperature of April 7,
the day on which the first accident happened, was at Green-
wich, according to the Report of the Astronomer Royal, 62°;
and on July 30, the day on which the second accident hap-
pened, was 78'7°  After the first accident, I had reduced
the surface of bibulous paper in the inhaler to one half of
what it had previously been.

The first of the above accidents happened in the 144th
case in which I administered amylene, and the second in the
238th case. In the ninety cases and upwards in which I
administered amylene between these two accidents, I never
had occasion to feel a moment’s uneasiness about it.

In the future cases in which I employ amylene, it is my
intention to administer it from a bag or balloon, putting in
so much of the liquid as will make fifteen per cent. of va-
pour when the bag is filled up with air. In this manner,
the variability in the boiling point of the amylene can have
no influence whatever on the amount of vapour which the
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fluid ounces) in making an adult patient insensible, although
half a fluid ounce suffices with the inhaler I employed.

Mr. Clarke, of Bristol, in a paper which he published on
amylene,* says: “It seemed impossible to get too much
into the system, and with this I have been greatly im-
pressed ; it is this fact that appears to me to promise an
immunity from danger. ... It requires to be given almost
unintermittingly, and requires the same amount of attention
to keep up its effects as chloroform does to keep the patient
safe, The direction of the attention, however, is one less
calculated to give anxiety.”

Dr. Debout stated, as the result of some experiments on
animals, in which he was assisted by M. Duroy, that if it
sufficed to doumble the quantity of chloroform in order to
transform the ansesthetic dose of that agent into a poisonous
dose, it was necessary to quadruple that of ether, and to
quintuple that of amylene, in order to arrive at the same
result ; and that, therefore, the innocuousness.of the new
agent was still greater than that of sulphuric ether.}

In a paper which Professor Tourdes, of Strasbourg, read
before the Academy of Medicine of Paris, he came also to
the conclusion, from a series of experiments and observa-
tions, that “amylene was evidently much less dangerous
than chloroform, perhaps even than ether.”}

According to my experiments, amylene ought to be placed
between chloroform and ether in respect to its comparative
safety by the ordinary methods of administration; and by
breathing it from a bag, in the manner previously men-

tioned, it would be absolutely safe, so long as the right |

quantity were put into the bag.
Papers on amylene were read to the Academy of Medi-

#* British Mediecal Journal, March 28th, 1857, -
+ Bulletin Général de Thérapeutique, t. lii, p. 223,
} Gazette Hebdomadaire, 1857, p, 164.

St b
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THE MONOCHLORURRETTED

CHLORIDE OF ETHYLE.

TH18 substance was discovered some few years ago by M.
M. G. Regnault. Tt is made by exposing to the sun’s rays
a mixture of the vapour of chloride of ethyle (muriatie
ether) and chlorine gas. One equivalent of the hydrogen of
the chloride of ethyle is replaced by an equivalent of ehlo-
rine. Its composition is four atoms carbon, four atoms
hydrogen, and two atoms chlorine. It has the same com-
position as Dutch Liquid, which is made by the combination
of olefiant gas and chlorine gas; the specific gravity of its
vapour, 342, is also the same as that of Duteh liguid,
which it resembles also in taste and smell. The boiling
point is however different, and it differs from Dutch liquid
in not being decomposed by an alcoholic solution of potassa. -
I tried several times to make the monochlorurretted
chloride of ethyle in 1849 and 1850, but did not sue-
ceed in procuring more than a drachm or two at once,
owing to the constant over-action of the chlorine and
the production of other chlorurretted products. In 1851,
however, these products which result from the decomposi-
tion of muriatic ether by chlorine gas were recommended in
Paris as local applications in rhenmatism and other painful
affections, and Mr. Mason was kind enough to obtain for me
from that capital a pint bottle of a liquid consisting chiefly
of the monochlorurretted chloride of ethyle. It was mixed
with a certain portion of the bichlorurretted and terchlo-
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sick, but this feeling passed off without vomiting, and she
did not remember it afterwards. She did not begin to ery
out from the smarting till twenty minutes after the opera-
tion, when she had been quite conscious, collected, and
rational for a quarter of an hour, although on the two for-
mer occasions, after chloroform had been inhaled, she began
to ery immediately after the operation, and almost before
consciousness had returned. Next day she was very well

On the following day I administered the same preparation
to three patients on whom Mr. Fmgussnn operated in King’s
College Hospital. The first was a boy seven years old, who
had the forefinger removed, together with part of the meta-
carpal bone, on account of a large enchondroma. The second
was an infant three months old, which was operated on for
hare-lip ; and the third was a woman about thirty-five, who
had some venereal warts removed from the pudenda. There
was no sickness in either of the cases, although the little
boy and the woman had taken their dinners just before the
operation,

On June 25th, I administered the preparation with the
choloroform inhaler, as in all the other cases, to a muscular
young man, about 25, whilst Mr. Henry Lee removed some
piles, and applied nitric acid to the raw surface. The patient
was six feet three inches in height, and weighed fourteen
stone, He became insensible rather slowly, with low mut-
tering and a good deal of rigidity. The operation lasted
about ten minutes, during which the inhalation was re-
peated two or three times. There was no pain. He reco-
vered his consciousness in two or three minutes after the
conclusion of the operation ; he said that he felt drunk, and
he appeared so for a few minutes. He was very cheerful,
and had no sickness, although he had had his dinner just
before coming to the hospital to have the operation per-
formed. Half a fluid ounce of the monochlorurretted com-
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Amylene, author’s prediction regarding safety of, 417
————— mode of administration of, by M. Rigaud, 417-18
Mr. Clarke’s remarks on, 418 ; Dr. Debout’s remarks on, .
Professor Tourdes’ remarks on, 6.
———— author’s computation of safety of, #b.
M. Giraldis on use of, 419
M. Jobert de Lamballe on use of, 4.
Angmsthesia, modes of production of, 40-1
Angesthetics, definition of, 34-5
Ancients, views of the, 3
Animals, various, experiments on, with narcotic vapours, 60 to 73
Anus, operations on, under chloroform, 307, 308-9
Animation suspended by chloroform, treatment of, 251-62
Apuleius on effects of mandragora, 2
Apoplexy, administration of chloroform after, 57
Aretseus’ deseription of mandragora, 3
Arnott, Dr. James, statistics of operations before and after introduc-
tion of etherisation, 265-7
on pysemia following chloroform, 267
Arteries, coronary, circulation of the, 262
Artificial respiration, value of, 121, 251-7, 260
applied in cases of death from chloroform, 139,
144, 151, 156, 159, 163, 166, 167-8, 173, 179, 181, 183, 185, 187-8,
190-1, 194, 196-7, 207, 210
Artificial respiration applied in case of death from amylene, 410-413
Arteries, ligature of, under chloroform, 259-291
Aschendorf, Dr., on alleged fatal case from chloroform, 204-5
Asphyxia idiopathica, 226
Asphyxia, death from, 235
Asthma, treatment of, with chloroform, 331
Athletics least susceptible of chloroform, 50
Augustus of Poland, operation on, without pain, 8
Aurelianus Ceelius on mandragora, 3

B.
Balard, Professor, discovery of amylene, 372
Balloon for inhalation of chloroform, 80
Barlow, Mr. W.F., report on case of alleged death from chloroform, 208
Barriére, M., case of alleged death from ether, 364
Bath warm, use of, in fatal case from chloroform, 159
Beddoes, Dr., administration of gases in disease, 14
his pneumatic institution at Bristol, ¢b.
Bell, Mr. Jacob, on chlorie ether, 20
Belladonna, effects of, 4
Berthé, M., discovery of amylene; 378
Bickersteth, Mr., on supposed effect of surgeon’s knife on pulse, 240-3
on the pulse during inhalation of chloroform, 249-50
cases of resuscitation from over-effects of chloroform, 253-6
Bigelow, Dr., use of sulphuric ether as an anmsthetic, 18
administration of chlorie ether by, 20
Birds quickly affected by chloroform, 70
Black, Dr. Patrick, on asphyxia and syncope, 222
—— on closure of the glottis by chloroform, 236
on modes of inhaling chloroform, 236-7
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Dieu., d'Orléans, 165-6 ; 32, of John Mitchell, at RDFal Infirmary,
Edinburgh, 166-70 ; 33, of E. R., at University College Hospital,
170-2 ; 34, of Ann Smith, at St. Bartholomew’s, 172-4 ; 35, of a
young man in Vienna, 174; 36, of a young girl at Neustedt,
174-5; 37, of Jane Morgan, Bristol Infirmary, 175-6; 38, of a
woman, Hdépital St. Antoine, 176-7 ; 39, of Mrs, Harrup, Sheflield,
177-8 ; 40, of Walter Hollis, Lock Hospital, 175-80 ; 41, of a man,
at Middlesex Hospital, 180-2 ; 42, of George Sands, University Col-
lege Hospital, 182-4 ; 43, of a woman, in Guy’s Hospital, 185-7 ;
44, of John Cannon, Royal Ophthalmic Hospital, 187-8; 45, of a
lady, London, 188-9; 46, of Mrs. H., Edinburgh, 189-80 ; 47, of a
sailor, St. Thomas’s Hospital, 190-2; 48, of a boy, recorded by Mr.
Paget, 192-4; 49, of a man, Liverpool Infirmary, 195-6 ; 50, of Ann
Stoner, King's College Hospital, 196-9 ; cases, supposed, of death
from cﬁlarnfnrm, 199, 200 ; case, fatal, during labour from neglect,
328

Cases, alleged fatal, from inhalation of chioroform, 201-12; of
Mr. Walter Badger, 201 ; case reported by M. Malgaigne, 204 ; of a
woman, in Paris, i¢b.; of a child, in the hospital, Madrid, 5. ; of a
child, by Dr. Aschendorf, 204-5 ; case by the author, 205-9 ; case
at St. George’s Hospital, 209-12

Cases, alleged fatal, from ether, 362-8

—— medical, inhalation of chloroform in, 329-44. See Medical Cases

surgical, use of chloroform in different kinds of, 271-318. See
Operations

—— fatal, from inhalation of amylene, 408-16

Cats, experiments on, with chloroform, 61, 66, 109, 110, 111

Cat, experiment on, with amylene, 350-1

Cataract, operations for, under chloroform, 296

Cause and prevention of death from chloroform, 107-120

Causes, supposed, of death from chloroform, 228-45. See Death

Cerebral diseases and chloroform, 56

treated by chloroform, 56-7

Chaffinch, experiments on, with chloroform, 73

Charriére, M., inhaler for chloroform by, 85

Chassaignac M., on tolerance of chloroform, 92

Chevallier, M., on asphyxia idiopathica, 226

Chinese, use of Indian hemp by, 5

Chloroform, first experiments with, by Glover, 112 ; first experiments
with, by Flourens, 21

recommended by Dr. Simpson, 21

—— rapid introduction of, 22

first death from, 22 .

disused in Boston, Massachusets, Philadelphia, Naples, and
Lyons, 23

—— history and composition of, 27

—— analysed by M. Soubiran, and named bichloric ether, 27

—— gxamined by Liebig, and named liguid chloride of carbon, 27

—— examined by Dumas, and named chloroform, 27

—— called chloroformyl in London Pharmacopcwia, 28

mode of preparation of, 28-9

chemical and physical properties of, 20-30

adulterations of, 30-2

—— effects of, mixed with alcohol, 31
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Chloroform, effects of, not modified by idiosynecracies, 79 -

—— inhaled from a balloon, 80

inhaler for, the author’s, deseribed, 81-84

—— diagram of, 82

amount of, used for inhalation, 84

—— how to be administered with inhaler, 86

—— use of, in obstetric cases, 87

—— use of, in surgical operations, 87

—— signs of insensibility from, 87

—— effects of, eyelid test, 88

—— effect of, on breathing, 89-93

—— effect of, on pupil, 93-94, 158

—— on position of the eyes, 54

—— accumulation of, in lungs, 91

rigidity and struggling under, to be subdued by continued in-
halation, 91, 92, 93

—— on tolerance of, M. Chassaignae, 92

—— how long to be inhaled by patients of different ages, 94

always takes effect, 95-96

repetition of, during operations, 97

recovery from, 97-100

—— sequelse of inhalation of, 100-107

cause and prevention of death from, 107-120

effect of prolonged inhalation of, 109

experiments illustrating mode of dying from, 109-120

—— paralyzing effects on the heart from large doses of, 112

fatal cases of inhalation from, 120-200

—— alleged cases of death from inhalation of, 201-212

—— danger of rapid inhalation of, 126, 127

—— the mode of administration of, in fatal cases from, 124, 127,
130, 131, 135, 137, 138, 142, 143, 144-5, 146, 147, 148, 149, 150,
151, 153, 154, 155, 158-9, 161, 162, 164, 165-6, 167, 170, 172, 174,
176, 177, 178, 180, 183-4, 185, 187, 189, 190-1, 193, 195, 197

mode of inhalation of, in alleged cases of death from, 201, 205,

207, 209-10

symptoms in the fatal cases of inhalation of, 212-17

mode of death in accidents from, 217

— table of fatal cases of inhalation of, 218-22

— supposed causes of death from, 228-45, see Death

—— state of the chief organs after death from, 245-8

further remarks on the prevention of accidents from, 248-51

rules in administration of, 250-1

—— treatment of suspended animation from, 251-62

—— the effect of, on the results of operations, 263-70

benefits conferred by, in operations, 263-4

administration of, in the different kinds of operations, 271-318,

see Operations

in parturition, 318-29

introduced by Dr. Simpson into obstetric practice, 318

need not produce unconsciousness during labour, 318

cases of labour in which it may be employed, 319-20

—— period for its administration in labour, 320

mode of administration in labour, 320-21

—— does not influence the duration of labour, 323
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Death, sudden, from other causes during inhalation of chloroform,
244-5 i .

—— during operations without anmstheties, 245

Debout, Dr., on amylene, 375, 406, 418

Delarue, M., on titillation of the uvula during accidents from chloro-
form, 257-8

Delirium cum tremore, treatment of, by chloroform, 333-4

in fever, 334-5

Delphos, Priestess of, intoxieated by narcotic fumes, 11

Demarquay, M., on closure of the glottis by chloroform, 234

Diagram of chloroform inhaler, 82

of ether inhaler, 349

Dinners, late, a cause of heemorrhoids, 307

Dioscorides, on decoction of mandragora, 1

on symptoms from mandragora, 3

Discovery of ansesthetics, importance of, 1-2

Dislocations, reduction of, under chloroform, 302-3

Divergie, M., on closure of the glottis by chloroform, 234

on death from amylene, 415

Dominus Hugo, his recipe for a narcotic, 5-6

his prescription for a local application, 6

Dumas, M., on analysis of chloroform and name, 27

Duroy, M., ansethesimeter of, 85

on amylene, 375-6

Dutch liguid, nature of, 27

E.
Ear, operations on, under chloroform, 298
Eastment, Mr., case by, of alleged death from ether, 365-9
Effect of chloroform on the results of operations, 263-70
Elbow, excision of, under chloroform, 279-80
Electricity, use of, in a fatal case from chloroform, 166
value of, during accidents from chloroform, 261-2
use of, in case of death of from amylene, 413
Emphysema, in a fatal case from chloroform, 148
Epilepsy, influence of chloroform on, 52
use of chloroform in, 336-7
Esdaile, Dr., on hypnotism in the Hindoos, 10
Ether, sulphuric, or ether, 15 to 27, 345 to 371
effects of, vapour, deseribed by Faraday, 15
effects experimentally shewn by Professor Turner, 16
vapour as an anmsthetic, discovery of, 15, 16, 17
application of, summary, 17, 18
treatment of diseases by, 19
supposed death from, 20
use of, in Massachusets Hospital, Boston, Philadelphia, New
York, Naples, and Lyons, 23
action of, on nervous centres, 45
administered for operation for removal of pus from
frontal sinus, 302
———— history and composition of, 345
————— chemical and physical properties, 345-9
———— physiological effects of, 349-556
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G.

Galvanism applied in cases of death from chloroform, 144, 151, 167-8,
181, 183, 197

Garner, Mr., on treatment of neuralgia with chloroform, 344

Garrod, Dr., report of post mortem after a death from chloroform, 171-2

Giraldis, M., on use of amylene, 419

(lasgow Herald, report by, of case of death from chloroform, 136

Glottis, closure of, during inhalation of chloreform, 234-38

Gln'.rer Dr., first Expenments with chloroform, 112

mpml: of post mortem appearances after death from chloro-
form, 124, 125

Gorré, M., on death from chloroform, 131-2

Guineapigs, experiments on, with chloroform, 60 67

experiments on, with amylene, 378-385

Guthrie, Mr., method of obtaining chloric ether, 27

H.

Hall, Dr. Marshall, reference to the author, 109

deseription of his “ ready method”, 260-1

his ¥ ready method" of artificial respiration tried in fatal cases

from chloroform, 194, 196, 197

“ ready method™ applied in cases of death from amylene, 410-13

Haller on influence of the blood in the heart, 223

Hsemorrhage, a cause of death during inhalation of chloroform, 205,
282-4, 370-1

—— death from, during removal of tumour from jaw, 284-5

—— secondary, after operations, prevented by chloroform, 318

Heemorrhoids, operations for, under chloroform, 305-7

why prevalent in the upper classes, 307

Hard drinkers, effects of ehloroform on, 57-8

Hare-lip, opemtmns for, under r.:hl::-rufﬂrm 291-3

Harlequin, a, note concerning, 50

Harrison, Mr., observations by, in fatal case from chloroform, 175-6

Hawkaley, ]}1'., invention of mouth-piece for an inhaler by, 83

Hawksworth, Mr. C. A., on tetanus treated with ether, 360-1

Hayward, Dr., operation by, on a patient narcotized by ether, 16

Head symptoms supposed as result of chloroform, 106-7

condition of, after death by chloroform, 246

Heart, diseases of, in relation to chloroform, 54

symptoms during recovery from chloroform, 56

fatal cases from chloroform inhalation during diseases of, 162,
165, 206

]Ieart special influence of chloroform on, in different animals, 112-13,
114 117, 122

— hum'm special influence of chloroform upon, 115, 164

sudden death from paralysis of, from chloroform, 131, 138, 141,
143, 151, 156, 165, 178-9, 181, 186, 189, 196

—— condition of, during syncope, 223-5, 228

condition of, after death, from chloroform, 246

circulation in coronary vessels of, 262

— — paralysis of, in case of death from amylene, 409, 413

Hernia, strangulated, operations for, under chloroform, 304-5

Herodotus on inhalation of narcotic vapours, 10, 11

Hewitt, Mr. Prescott, report of fatal operation for removal of tumour
from jaw, 282.4
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Labour, use of amylene during, 394-7 ; use of ether during, 359

Lamballe, M. Jobert de, on use of amylene, 419

Lansdowne, Mr. W., on ether in midwifery, 359

Laryngismus stridulus, treatment of, by chloroform, 332

Laryngotomy, operation of, under chloroform, 312

Lawrence, Mr., on chloric ether, 20 .

Lefevre, Sir George, case of syncope, related by, 223

Leg, amputation of, under chloroform, 277

Letheon, Morton’s term for ether, 18 s

Liebig, Dr. Justus, on analysis of chloroform or liguid chloride of
carbon, 27 :

proposed name of perchloride of formyle, 28

Liégard, on deadening pain by compression, 9

Ligature of arteries umli]er chloroform, 2589-91

Limbs, state of, under chloroform, 89

Linnets, experiments on, with ether, 352-3; with amylene, 381-2

Lip, cancer of, operation for, under chloroform, 294

Liston, Mr,, first operations on patients etherized, 18

case of fatal operation from hmmorrhage, 254

Lithotomy, administration of chloroform for, 271-4

Lithotrity, administration of chloroform for, 274-5

Lonsdale, Miss, first patient who inhaled ether in England, 18 .

Lopez, Dolores, supposed death of, from ether, 369

Lungs, diseases of, administration of chloroform during, 53

condition of, after death from chloroform, 245-6

M.

Mackengzie, Dr., of Kelso, on a case of death from chloroform, 200

Major, Dr., on a fatal case from chloroform, 161

Malgaigne, M., opinion of, on the case of Mdlle. Stock, 133

case by, of death from chloroform with exhaustion, 204

Mandragora, narcotic effects of, 1, 2; antidote for, 2

Mandrake, once used as a narcotie, 4

Mania, treatment of, with chloroform, 342

Marshall, Mr. Peter, the author’s experiments with, 117-20

on case of death from fright, 203

Masson and Triquet, action brought against, for causing death by
imprudent use of chloroform, 200

Maygarth, Mr., on a case of death from chloreform, 147

Meals, rules regarding the, before inhalation of chloroform, 75

Medical cases, inhalation of chloroform in, 329-44; in neuralgia,
329-31; in spasmodic asthma, 331; in spasmodic croup, 331-2;
in laryngismus stridulus, 332; in hooping-cough, 5. ; in infantile
convulsions, 332-3; in dilirium eum tremore, 333-4; in dilirium
in fever, 334-5 ; hydrocephalus, 335 ; in tetanus, 335-6 ; in epilepsy,
836-7 ; in puerperal convulsions, 337-8; in hysterical paralysis
and contractions, 339-41 ; in mania, 342 ; in spasmodic pain, 342-3;
in frequent and long continued use of chloroform, 343-4

Medical cases, inhalation of ether in, 359-61 ; in convulsions, 359-60 ;
in asthma, 360; in hooping-cough, 360 ; in consumption, 360; in
tetanus, 360-1 ; in neuralgia, 361

Megison, Dr., on a case of death from chloroform, 124*

Meisner, A, G., sketches by, 8

Menstruation, use of chloroform during, 53
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Post-mortem appearances after death from amylene, 410-11, 414

Posture, sitting, supposed cause of death during inhalation of chloro-
form, 239-40

Pregnancy, administration of chloroform during time of, 53

Preparations for inhaling chloroform, 75

Prevention of accidents from chloroform, further remarks on, 248-51

Prolapsus ani, operations for, under chloroform, 305-7

Propert, Mr., case of, where lithotrity was performed under chloro-
form after apoplexy, 56-7

Pupils, state of, under chloroform, 93-4, 158

Pulse, effect of chloroform on, 43-4, 77, 89

before and after inhalation of chloroform, 77-8

R.
Rabbits, experiments on, with chloroform, 117
Recovery from effects of chloroform, 97, 98, 99, 100
Regnault, M. M. G., discovery of the monochlorurretted chloride of
ethyle, 420
Reichenbach, discovery of eupion, 377
Respiration modified by chloroform vapour, 69-70
quantity of chloroform sufficient to arrest the, 74, 115
artificial, its use, 121
artificial, applied in cases of death from chloroform, 139, 144,
150, 159, 163, 166, 167-8, 173, 179, 181, 183, 185, 187-8, 190, 191,
194, 196, 197, 207, 210
artificial, value of, in accidents from chloroform, 251-7
artificial, applied in case of death from amylene, 410, 413
Richardson, Dr. B. W., on syncope, 223
— — on the cause of the fluidity of the blood, 248
Ricord, M., on artificial respiration in acecidents from chloroform, 252
Ridge, Dr. Joseph, on the death of John Hunter, 227
Rigaud, M., mode of administration of amylene, 417-18
Riggs, Dr., extraction of tooth for Horace Wells without pain, 15
Robert, M., on a case of death from syncope, 203
Roberts, Dr., reference to a death from chloroform, 200
Robinson, Mr., first administered ether in England, 18
case narrated by, 48
on case of alleged death from chloroform, 201
Robbs, Dr. William, on a case of alleged death from ether, 365-8
Rudge, Mr. Henry, on treatment of puerperal convulsions with chlo-
roform, 337-8 3

Saliva, increased flow of, from chloroform, 95

Sassard, Ambroise Tranquille, on narcotics before operations, §

Scythians inhaled narcotic va?ours, 11 ;

Sequele of the inhalation of chloroform, 100-7 ; sickness, 100-3 ;
faintness and depression, 103-4 ; hysteria, 104-6 ; head symptoms,
106-7

Serum of blood, absorption of chloroform by, 69

amount of, in blood, 74

Sibson, Dr., experiments with, on dividing pneumogastric nerves, 58

—— his mouthpiece for inhaler, 83

—— treatment of neuralgia by inhalation of ether, 361

—— experiments with chloroform, 119, 120















