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DISCUSSION ON ANASTHETICS

IN THE
MEDICO-CHIRURGICAL SOCIETY OF GLASGOW.

31sTt OCTOBER, 1890.
The President, DR. WILLIAM MACEWEN, in the Chair.

THE PRESIDENTS CONCLUDING REMARKS ON
ANAESTHETICS, WITH SPECIAL REFERENCE TO
CHLOROFORM AND ETHER—THEIR PHYSIOLOGI-
CAL ACTION, THEIR RELATIVE VALUE, THEIR
DANGERS, AND THEIR MODE OF ADMINISTRA-
TION.,

GENTLEMEN,—It has fallen to my lot, as President of this
Society, to perform the somewhat onerous task of making the
concluding statement on this discussion on ansestheties. W hat-
ever may be the outcome of this discussion, those who have
regarded for three nights in suceession the large audience
assembled in this hall, must have beéen convineed that the
profession have an intense interest in the subject of anmsthesia,
and have shown a manifest desire, while extending that
inestimable blessing, the alleviation of pain, to do their utmost
to secure the safety of the patient,

The subject has been discussed from two distinet stand-
points, that of the physiological experimenter, and that of the
clinical observer, The majority of speakers have confined
their remarks to either one or other of these sides. It ought
not to be forgotten that both must draw their conclusions
trom physiological phenomena, the one supplied by the lower
animals, the other by. man. The experimenter on lower
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animals has the advantace of makine direet and exact obser-
vations graphically recorded, which, however, are sometimes
vitiated by the necessary interference with the functional
.‘~11I'li“il."'~ ul' II:II' [‘”Itt]r]l.'l"{ “I.I‘[']Ié'll]i."\]]! r]“] iHI_-ll -] i||. ;|“-||:||;al ]]il
The SUrTeOn 15 often content with the consmmmmation of com-
plete aniesthesia, without analysing each step in the process
IF_‘I.' "l."n']III{‘]I 1t ]].‘!‘4 bicen lJlIT:li]IE'II. '11]“‘ evanescent nature ot '[]||-
phenomena render the eclinieal observer doubtful on many
points which he i1s debarred from settling by an appeal to
direct experiment. Such can only be ascertained clinieally
by retaining in the midst of abundant experience a sufficiently
receptive and rets m]x'- mind, which, while notine the con-
stantly recurring phenomena, ean detect the deviations from
the normal, and the eireumstances under which they oeecur.

Within a comparatively recent period, four reports have
been issued on the physiologieal action of chloroforim—that of
the Glasgow Committee on anmesthetics ; that of the Hyderabad
Commission : that of Dr. M*Williams, of Aberdeen : and that
by Dr. Kirk, on primary shock under chloroform. From a
perusal of these reports, it is clear that the observers have not
come to a unanimous finding ; they differ from one another in
many l111|u|! tant Immtw

|]|t H10ST Ir]u]lt]]ll nt of all the ]‘1-1:!11"[:1 1s that Hf l]u"
Hyderabad Commission. One cannot help expressing admira-
tion at the lninu-h cenerosity of the Nizam of Hvderabad in
issuing the chloroform Commission. His act evinces I]It]'i
human sympathy, guided by the intelligent appreciation of «
cultured mind. and is well umt!n of imitation.

Let us look JI]k'H:-. at a few ]IHHlLH discussed in these reports,
and in doing so, attention is directed to, first, the diminution
of blood pressure ; second, the eausation of primary syncope.

3LOOD PRESSURE DIMINISHED.

All are agreed that under chloroform blood pressure 1s
diminished, though they are not equally so as to the cause of
this. Dr. Coats believes it due either to cardiac weakness,
or to diminution of peripheral resistance, brought about by
dilatation of the arterioles. Dr. M‘Williams rather favours
the latter view, regarding it as primarily due to a depressing
influence on the vaso-motor "-i‘»"-nft m, leading to arterial relaxa-
tion, and, when very mar ked, is accompanied by pronounced
cardine dilatation. He reminds wus that blood pressure
records eannot be relied on as giving accurate information as

the state of the cardiac action; and shows that carotid
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pressure can be easily raised by firm pressure on the
abdominal aorta. TIH.: HJW]t'I‘EIE]EH_t Commission I'L'.'E]ﬁi‘ll tl;lﬂ.tu
chloroform eauses a fall in blood pressure at a rate w_hlch
bears a close relation to the degree of concentration of Lh_e
anmsthetiec administered. When given gradually, the fall! 1S
aoradual : and if eiven L'unm-ntl':mwil_w,', the fall is more mpul;
}H.u[_ however concentratedly it may be administered, it never
produces sudden death from stoppage of the heart.

Clinically, experience shows that in many, pc_m:-;lhl_‘l."th_{}
majority of cases, there is a fall in blood pressure, and thl:‘& 18
marked where chloroform narcosis is prolonged. It is question-
able whether this fall, if kept within bounds, is objectionable,
and, in certain patients, it may be of advantage.

THE CAvsaTiON OF PRIMARY SYNCOPE,

This is a point over which physiologists are at variance.
The Hyderabad Commission deny its existence as arisine from
the action of chloroform, though they admit it may arise from
reflex action, or from shock, when the patient is not fully
under the protecting influence of the anmsthetiec. Dr. Coats,
while believing that chloroform may directly cause primary
syncope, attributes it to various causes, but mainly to reflex
inhibition of the intrinsic eardiae ganglia. Therefore, though
not ostensibly, he yet so far agrees with the conclusion of the
Hyderabad Commission in attributing the primary syncope to
reflex action. He believes, however, that chloroform has a
direct influence in bringing this about, by removing the control
of the hicher centres, and so permitting the reflex centres to
act with greater potency than they otherwise would do. Dr.
M*Williams looks upon primary syncope as the direct outcome
of the chloroform upon the heart, causing primary dilatation
of all its cavities—auricles and ventricles on both  sides. Dr.
Kirk states that primary syncope never occurs from the
action of the chloroform, but it may do so from the sudden
withdrawal of the ansesthetic, once the patient is under its
influence. Dr. Kirk thinks that chloroform has the effect of
causing a retardation or stagnation of the blood in the
vessels, and, when this effeet has been produced, and the
chloroform is suddenly withdrawn, the circulation resumes 1ts
normal rapidity and eauses thereby a sudden emptying of the
hl-.-n'!;. He contends, it is not the strength of the chloroform,
but its sudden withdrawal, which occasions the mishap. Dr,
Kirk’s theory stands quite apart from the others: it has been
argued with much foree and skill, and from a polemical point
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of view much Ini;:]lt be said on it. The reasoninge in support
of the theory is purely deduetive, and whether there be faets
behind the scenes which would support the hypothesis, they
have at least not been disclosed. Until the data are more
f‘ll]l}' HIIIJE-H:HI an H]'J:II]illlI cannot be CX P ssel on the "'”ll'li‘ ct.
T}H‘I‘i' can }IL' 110 l.]tl'll]'t ”I..'l[. 1'|:|n1'ni'nt'1n .'Ii[ll'.ili-lnl]':llllnll] i"i
suddenly stopped on many oceasions without syneope following,
and I am not aware of any case in which -‘-.'L1|:-n|u-- arose from
this cause. Nor is it the case that, during chloroform narecosis,
there 1s any retardation of the blood stream, at least per-
ceptible to the naked eye. During operations there is
abundant hamorrhage, oozing from minute vessels, welling
from veins, and brisk spouting from arteries, while the patient
i1s anmsthetised. It is one of the advantaces of ehloroform
that it does not check bleeding while the patient is under its
influenee, otherwise s condary hiemorrhage would follow when
consciousness was regained. Secondary haemorrhace is seldom
EVer secn now, ‘l.'.'hi'l'l'.'i.-:, before L-I:lu]'..t'urm was introduced. 1t
was common, as the patient often suffered from shock, eausing
the vessels to contract and to be hidden from the surgeon at
the end of the operation; they were, therefore, not secured,
and secondary h@emorrhage oceurred as reaction set in.
Though Dr. M‘Williams shows that the heart dilates from
the action of ehloroform, it is im]mrt:mt to note his conelusion
that notwithstanding this direct cardiac action, yet in the great
majority of cases of chloroform collapse, the respiration stops
before the heart action becomes entirely ineffective. In healthy
animals the heart, t-hun:_:h dilated, 1s riui[r able to E.l.'l_T 1ts part
in maintaining blood pressure, which though low, is yet com-
patible with the continuance of life. Though the heart be
dilated it is able sufficiently to perform its funetion and
continues to do so until respiration is arrested. The cardiae
change is not usually sufficient by itself to induce a fatal
result; when death oceurs, the depression of the heart is usually
associated with vaso-motor and respiratory failure. He gives
three cases however, in which the state of the heart nearly
caused death, though artificial respiration, along with rhyth-
mical contractions of the ventricles with the fingers, restored
the animals. Dr. Coats agrees with the view, that the risk of
early and sudden syncope is minimised by continuous and
sufficient administration, and when it does occur it is less
dangerous than the other form, inasmuch as it is retlex and
leaves the heart intrinsically unaffected. “ Artificial respiration
when used early should always produce recovery in this case.”
Thl-H}'q]r'l'zihn-i'.'ul:nni.-:.ﬂinn state t'EL.'ltl_'n”;ap:u- may be recovered
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from, provided artificial respiration I.*L*T r:um!lmnm__-:l ::r's'r‘fu;t,
thirty seconds from the time of the cessation of respiration.
By that, whatever diversity of opinion be entertained by
physiologists regarding the eausation of primary syncope, the}'
are much nearer unanimity as to its prevention. They agree
that careful continuous administration of the .'1r‘l:t"-'t]1t‘til_’,_ 1\'%1-]‘11
vigilant attention to the respiration, will, in the great majority
of instances, prevent primary syncope. Let us look at some
clinieal experience as bearing upon primary synecope.

Primary syncope is exceedingly rare during the u;u-l:{r stage
of chloroform narcosis, but many accidents oecur during the
early stage of chloroform inhalation which are erroneously
attributed to syncope. Accidents in the primary stage of
chloroform inhalation generally oeceur about the period of
“struggle.” It is important to bear in mind that all accidents
oceurring while a patient 1s under the influence of an ansesthetie
are not necessarily from the anmsthetic.

THE PERIOD OF STRUGGLE IN CHLOROFORM ANESTHESIA :
Is 1T DUE 10 AccuMULATION OF CARBONIC ACID IN THE
BrLoonp ?  AND DOES IT THROW LIGHT OX SOME FORMS OF
PRIMARY SYNCOPE ?

From the manner in which chloroform is often adininistered,
there is a period of struggle before the patient passes fully
under the influence of the drug. The intensity of the struggle
varies greatly, and seems to bear some relation to the mode of
administration. Concentrated doses inerease the struggle,
while abundant dilution of the chloroform vapour permits the
majority of patients either to escape it or to have it only in a
very modified form, If an analysis be made of this stage of
struggle, when it has assumed an intense form, it is seen that
besides the violent contractions all over the body, it is accom-
panied by violent expiratory efforts, with little or absolutely
no inspiratory ones. The aspect 1s one of suffocation, and so
Intense are the muscular contractions, it is often with oreat
difficulty that the lower jaw can be prized open. If one has
observed the pulse, he will perceive that just preceding this
stage there is a rise in the arterial pressure, and it may be pre-
sumed (as one cannot examine the pulse, asa rule. during this
stage of struggle) that this arterial pressure is maintained
or greatly increased during this period of violent expiratory
efiort. Immediately after this period of struggle has passed,
the patient is found to be fully anzsthetised, '{lcmsimmlly,
however, he is plunged into a deep state of coma, which passes










” Jlri _”I;'_.”_r Iu;f r-p'H' J":'f;.l"lf.‘r .."'":r.r',.f ".’!'-

quickly into a highly dangerous condition. The muscles are
absolutely limp, the reflexes abolished, the pupils widely
dilated, the i"]"'ﬂ“Ii”L.' shallow or .-11-']u-|1-3|-n], the blood [-t'i--:-
sure reduced to zero—the pulse being imperceptible,

Some would attribute this state to syncope, but the eardiae
failure is here distinetly secondary.

The condition deseribed during strueele very eclosely
resembles the seecond stage of carbonie acid }-:.Ewi;inu (see
f.”.i‘ililru.r'.f !-f.'nh'l'r -l":l".f-J'J'lf-.H:fl,f., \'I:II. i. ]L EH:{L I.-. lt Irnua”r]l.' ]‘Ijut
carbonie acid poisoning may be the cause of this state 7 It is
not necessary that it be administered to the patient in order to
induce carbonic acid poisoning. All that is needed is to
diminish the elimination of the carbonic acid from the body of
the animal by depriving it of a sufficient supply of oxygen,
This is seen in a marked degree when nitrous oxide is adminis-
tered. Nitrous oxide has no intrinsic angssthetic property,
but it produees anwsthesia indirectly by depriving the blood
of oxygen, and so preventing the elimination of the carbonie
acid, which then acts on the nerve centres, produecing an:esthesia.
This may also obtain when chloroform vapour is administered
in too concentrated a form, ‘_[h'l'n."'n.'{'IlEiI'lI’_:' a sufthelent 3-1:I[|!|[_1|.‘ of
oxygen, and hindering the elimination of earbonie acid.* It
is also possible to induce it by mechanical obstruction to
respiration, such as by paralytie elosure of the glottis. So it
18 'l]lj.‘u*-”-]_!* some sudden syncopes seen under chloroform may be
due to reflex action, indueed by the action of ecarbonie acid gas
upon the periphery of the vagus in the lung. Therefore, such
syncope 15 HI-::IJIHI:H‘_*.' to the aluph}'}:[il, and a direct result of it.

* Wood has shown that “ ecarbonie acid, swhen breathed nto the lunrs
alone, sometimes causes a slicht and 11-:||]u-r;n'_x' rise in the arterial jressure,
but usually at once, and always after a very short time produces a very
decided fall of arterial pressure. On the other hand, when carbonic acid
i*x t;l]it'lb ‘i'-'"'-'lf"-'-"rl".l" f-"-'-'rr-'-"-'-'l'l, it Ii!-h['.'th'[[.'».' LCIeases I]Il' i1t1tli-'l| pressure,
[IIIFIH!'L'IL]]I\ }:.'lkill_;[ 0=t [llr'l.'n.'l"l' when rui.'h--i ".".i”l OxXyYoen EI: the En'-n]u-ﬂi--n
rni' tWo Lo IIIJ!'_” I'I'. Wood's l;'."LJll.'Ii]JII,']IE:-i qll,.l:""(l‘ ]ll‘:h| to the fact that car-
bonic acid has a donble action, that * by stimulation of the vaso-motor
centre it acts to increase the pressure, while ]l}' inhibiting the heart, 1t acts
to lessen the pressure. It 1s also clear that the carbonic acid acts on the
branches of the vagus in the lungs, as when the vagi were cut the imhala-
tion of carbonic acid no longer produced the distinet slowing of the pulse.”
(A Research to Determine the detion of Nitrowus Oride, _1‘.-‘;_":.:l|'.|.rl Urvygen,
and Carbonic Acid wpon the Cireulation, with Special Reference to Nitrous
(ride Aneesthesia, 3y H. C. 11'4..-1!1 1'|][|:II|L-||I1Ii:t, PH. George S, Davis,
sublisher, Detroit, Mich , 1890,

It is well to remember that Professor Rutherford arrived at the con-
elusion that the cardiae arrest was not due to direct reflex action, but to
stimulation of the cardio-inhibitory fibres of the vagus, by the state of the
blood resulting from arrest of respiration.
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ANESTHETIC EFFECT OF CARBONIC ACID GAS IN LARYNGEAL
OpstrUCTION CAUSED BY DIPHTHERITIC DEPOSITS.

It is interesting in this respect to recall the anssthetic effect
of earbonic acid on the human being labouring under diph-
theritic laryngeal occlusion from false membrane. In the
latter :-;[Filj_{'g':, of this affection, there is, along with the lividity
of the face and skin, a blunting of all the senses. A time
arrives when the foreed respiration is maintained by the
power of the will which is only exerted fitfully. In the
intervals the patient doses; the moment this occurs the
respiration slows down gradually, and at last ceases, when the
patient awakes with a great gasp, followed by a series of
violent and forced inspiratory etforts. The pulse in such cases
is barely perceptible, the arterial pressure is very low. An
anmsthetic is not required in such a case for the performance
of tracheotomy. The patient may wince a little when the
skin is severed, but remains :1h_'~.-:*1hltu]}' passive during the
remainder of the operation. A slicht whiff of chloroform
(sufficient to destroy the intelligence) in such a state causes
instant collapse, cessation of respirations, imperceptible pulse,
and intensification of the lividity. The carboniec acid is
apparently inereased by the chloroform vapour getting into
the lungs, while the echannel.for normal respiration is so much
restricted that the usual amount of oxygen is excluded. In
such a state instant opening of the trachea, and the employ-
ment of artificial respiration, with remittent pressure upon the
heart—(the ribs yield in children)—quickly brings him round.

ASPHYXIA MISTAKEN FOR PRIMARY SYNCOPE, AND HOW THE
MISTAKE MAY OCCUR,

mome cases of death under ehloroform attributed to primary
syncope are in reality due to asphyxia, the oceurrence of which
has been overlooked by the administrator on account of his
having taken the heavings of the chest and abdomen as a
guide to the respiration, believing the patient to be breathing
as long as these continue. This is an entirely fallacious siom.
and if depended on must occasionally lead to plunging the
patient into a dangerous or fatal condition. If toward the end
of this state the condition of the patient becomes alarming, and
someone there examines the IHIIHL‘-, they find it ilnperﬂ[ﬁ]ﬁbl&
at the wrist, and they conclude that death has oceurred b
primary syncope. Conclusion No. 28 of the Hyderabad Com-
mission report states that many cases of reported dangerous










by J”.f ,f,'r.“_f Iulil-l r..l'rI 'r.:i”-l -l'.'II Hru'r.r 'f.'l'"

|'.-1i1nn- of I]H- ].i-;H't under r!:]ru'u’['u]'lu nrie ]-'ll]l".' ']llr' Lo
asphyxia, which the administrator has allowed to oceur from
vt nl.r'rr”r nlvon. | ACTCee with them in beli \']IJ;' that many
cases of apparent failure of the heart under chloroforn are due
to il‘-E']’l}'Ri.‘L. ]llll I ‘-]'I.H"|.";' ti];ll, I,]lih' Inay not be |]_[11~ to want of
attention on the part of the administrator, but to a radieal
error inculeated by many authorities in the mode of w: wtehing
the bre iI]'l]II:, and which the Hyderabad Commission seek to
perpetuate by “ Practical ( ‘onelusion X.” in which they sayv—
* 15 lﬁlih!‘i”li‘, the ]‘uillt'llth t']‘li-wt and .;[]uiu;;‘.i-]t ,»-.h.uu{u!‘ be
exposed during chloroform inhalation, so that the respiratory
movements can be seen by the adwministrator” On many
occasions in the past, while a |ut|1 nt was under chloroform, 1
have observed the cessation of breathing and called the anses-
thetist'sattention to it, when he has assured me the breathinoewas
right, pointing in support of his observations to the still heav-
ing chest and abdomen, while not a particle of air was e ntering
the lungs. Many a1t41htu.- in the lower animals occurring
under the influence of the anmsthetie is due to this defective
mode of watching the heavings of the chest and abdomen. If
one observe an animal in this state, the abortive ]’1"—'~IIII1‘4']_1'_H]'}'
efforts which it makes cause rhythmical expansion and con-
traction of the lungs, which continue for a variable period, but
occasionally last for thirty seconds or longer after the cessation
of rmlrir.ﬂinn, The same phenomena occur in man. The
extreme seriousness of this mistake becomes manifest, when it
1s remembered that it is just during the first half ininute after
the eessation of I‘i_'HIIiI'-'L'I.T.I[HH that one is able 1':t.-i|_1.' to restore the
patient by the present use of artificial respiration. Artificial
]'l"\}lil'iitil.']l ml;ht to be resorted to even after the ]:l]m‘t* of
several minutes from the ecessation of respiration, but the
restoration becomes more and more ditheult the loncer it 1s
delayed. (The proper mode of observing the respiration is
given further on.)

PRIMARY SYNCOPE FROM SHOCK OR POWERFUL PERIPHERAL
[RRITATION,

This may be caused in a variety of ways. First, by shock
produced by peripheral irritation inhibiting the intrinsic
cardiac gan olin. Such shock oecurs uimtu- independently of the
chloroform, and may be seen in any recipient of severe injury.
It was not unusual in patients who were subjected to painful
{}]ri_']‘.ltiujh before the days of anwmstheties. Whether a small
qum:tlh' of chloroform inereases the danger of syncope, by
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diminishing the power of the higher centres, and thus allowing
the reflexes to become more dominant, is questionable, though it
is quite conceivable and has an analogical foundation. In
peop le who have a “ highly nervous temperament” very alirrht,
peripheral irritation may be sufficient to induce synecope. *
When primary syncope does occur, one of its chief causes is
admittedly retlex inhibition of the mmh:m canglia. This form
of primary syneope 1s elearly preventible. Not only is it not
caused by the chloroform, but, were a sufficient amount of
chloroform administered, it would safeguard the heart from
such peripheral impressions. In order to secure this end, the
chloroform oucht to be administered until the reflex funetion
of the central spinal axis is abolished, and the muscles lie
perfectly relaxed. Before this stace has been reached, no aet
ecaleulated to produce pain ought to be done to the patient,
and, of eourse, no sureieal oper ation oucht to be permitted.
It 1s important to note that in some, at least, of these ecases
the conjunctival reflexes are said to have been abolished

before the operation was commenced. 1 believe, when
||t1r||u1. syncope does oeenr. 1t must often do so in this
way. This form of primary syncope is preventible, inas-

much as the patient ought to be placed fully under the
influence of the anmsthetic before any act which could produce
pain, or an operation, is commenced. It ought always to be
remembered that ehloroform protects from this ver y kind of
|1|]|-. ap, but it only does so when it has produced abolition of
the retlexes.

ABOLITION OF CONJUNCTIVAL REFLEXES NOT ALWAYS A TrvUE
ESsT OF THE (GENERAL REFLEX ACTION BEING PLACED
IN ABEYANCE, HENCE THERE 1S DANGER IN TRUSTING IT
A\LONE.

Many surgeons and physiological experimenters take the
conjunctival reflex as an absolute guide to the abolition of all
the other reflexes. Though this obtains as a broad ceneral
rule, there are many exceptions. Often the conjunctival
reflex is abolished when the other reflexes are vet active
This is apt to oceur when ehloroform vapour 1s pm'mlttun] to
come into direet contact with the conjunctiva, such as when the

\ case "'|.E'|=|"-!"~ Y NCOpPe DO urring in.one of the London Hl|~=[|!E s was
dne to reflex inhibition, TI 1€ i itient, who had cardiac dise: ase, was operated
om before c¢hl rof --1||| narcosls was indueced --IL]‘; having had a few whiffs,
"l.]llr-:l.'.n.';ll of el 1118 WS [..11 irmed with one sweep of the knife. when
patient  swilil nly died from syncope. Dr. Cameron has detailed to us
nother case of primary synes pe occurring in his own praetice,

A2
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CYes are l" Pl "|" n while ¢l loroforn Is adiministered on a | wel
The abolition of the reflex is then due to th
AN -'!].|-'Ii- vapour on the eonjunctiva.  This hias been abe

Oy e I over filty Cises, It is clear that were the su O

.i :-|_;:]|q 1|.= -!-]1\!=~ *’r' T].-- ...‘,;rﬂ'.F-nE:l i-_'x tlie |-1._'||||--r5'~;:|
I .'!-"* il ne, anid then e ERIIT I.t'.:ll_h a severe and paimnmfal Oera

t) ] 'l V syncope might ensue from refex action. There
'] L5 18, |"-J obisg I"-.--|_5I| il !lI;!|||=I' of cases Persistencs ot
1 ||_=Ii?.|'Ii'-.'|| reflex, while the other reflexes were in Alscraris
Therefore, conjunetival reflex when abolished does not a ways
indicate a rresponding abolition of reflex action o nerally

THE EFrEcT oF POWERFUL. MENTAI IMPRESSIONS  AND
EMOTION AL STORMS, OCCASIONED WHILE UNDER THE
AN ESTHETIC, IN THEF ProDUCTION 0] Proasaey SYNCOPE,

Primary syne pe may also be indueed durine fipst stace of
chloroform as ministration 3-1' ] owerful mental AN <S10NS, or
violent emotional storms. a ising while the patient is o Nno

er the influence of r’r.u- A nn..-ri.-_ v rvone knows of
Ell'ﬂf."if,l.'l"* Hil I--.*.ﬁ..-r't'||| IIJ".'I[-'I: i-IIJf']'I""‘-i-iH‘- |':'l-"i:'|"5|i_ -}':;r--|--' iH
ordinary life. On one oceasion 2 man of 28 years of ave, who
Was suppose | to have had no eardiae affection Was erossing a
=trect when |-.i- road was | |.|[-!{|--| |'1‘|.' H | 1-u]lll '-".!IEI"II he ha
not observe . He started :Fl'Jr'|~.. turned !i-i:h‘-. |I and fell
in a heap, dead. He had had no physical injury : the vehiele
Wis not near --H-ull_:h to do S0, Acaln, a few words written (11

|-il[---|' have been known to fell a man as off; ctually as a blow

OLn A ml-- J ||||||rmr |"rt|]|':|‘ L'fa|-:;"-15'--|'1|| 11 15 -||:ir-- clear
that m ntal ] 'OCESSeEs are l'ii]'i'"l-.-li 011, a8 Ty Ly learned from
the convi rsation of thi + half sthetised | wtient, FANTIN
from amato "y deelarations to violen L iill'f-'l'i.1i-lll“~. i "l"-‘.'.|-2:IIE"'|
by tremendous str neceles. A state ur' mental terror would
]--1'”-[1“--- A marked lu]mw]rt-- eflect upon the heart, alr dy
cnfechled 1x the action of the anwsthetic. In a I itient who
Wils O [.'II--' OCCASIONS I-.Jll'l'll Ili‘j'!l']' the 1t e nee of ehl I'(1-
torm, there oecurred, during the first *-»[.']_Ll' of narcosis. on each
||'|'.'i-i|-I: inulir-ltin.-mu-!%!-.-‘:u.. ]|I1I |Il'~=5-'|i || '\‘-;:' ;:Ii
of the hands anil a |-II!'-1, of ;;."I-'I. i II]..| which thi .h
lowered in volume till it Leeame i:n|---1.----r“- at the wrist

and this was (LCCOTH anicd |'I‘-.' excessive | lancel imw of th face
and feeble respiration. They were, on each occnsion. relieved
by lowering the head for a few minutes. after which shs

passed easily under the anmwsthetie, without further

ey o » 11 * ¥ ] 1 ||: . -I
HERTH LR I'his patient had o recoliection or her oriet when sha




J'r'-.-- ""‘-."-l-l'-'.l;' i I F""-"-f;” 'II"."'-‘: —I]H. }'[Ill.t]l.ll'\'lr-:\- ll-

recovered fromm the inHuence ul. [!:u' ;!Tl:l'r-l_lil'l’i[,‘. i ]r' howevs 1
said that anvthing which caused her mental annoyance sent a

stoon " to her heart. Another patient did remember the state
of mental ancuish she passed through in the first stage of
chloroform narcosis, which had a somewhat similar etfect to
the above. The ||':ll'ifj'_f of the recollection of these ".'i".'ill
dreams upon the croundless accusations sometimes formulated
L inst JI::---ii-':iE ler who ]|:|‘~.+' [1':';1[1'-1 Ih‘lti*']lt."\. 11!]-]t':|‘ an
an:esthetie is obvious. This eondition depends on the state of
the patient’s mind more than on the anwesthetiec. One cannot
blame sleep for producing nichtmare,

Tue Errect or Friecur or TError PronpvuciEp PRIOR TO
AN ESTHESIA ON THE Propucrtiox OoF PRIMARY SYNCOPE.

The state of fright into which some patients are plunged
by the mere anticipation of an 1~|-t'.-|T.Eun tends to Ell‘mhl{:u
svncope during the earlier stages of chloroform narcosis.
Fear may be indueed by ostentatious examination of the
heart _]Ifi.H[ before '[|"| !Ir|.]LHI 15 to be anssthetised, or ]"l.
making injudicious observations in the hearing of the [11t14-11t
caleulated to exeite alarm.

The followinge ease has been related to me. A weak woman
was placed on the operating table, and was about to be
anmesthetis I i.l HEIH -‘.EI"[.IHT 'I_I'I:'|1L II]l H| l']l!,IJ]'Ihtllﬁj']j] llll{th_'!
. Wils .Z:"IIHT Lo ]-:-!]I' S0 “t. i[H contelts HFHJH t!h- til‘n."-'l:'l
ich covered her face, when the surgeon abruptly inter-
cepted him, declaring he was never to give chloroform to a
patient of his, as it was a most dancerous drue and oeeasioned
many deaths. The surceon then directed the anmsthetist to use
ether, It is positively stated that the patient did not inhale ANY
chloroform, and vet, when the folde Il towel was removed from
thi E-.':ri-:HH face to substitute it for the ether ,]llul]dtuh:
= Was seen to ] '|u'iI'L|"'.' ]h‘l]l‘. T]li‘ ]EI-:H'[’, ]|.'][ ﬁ_:q':'Lh.q'll Lo F'l.lft.,

notwithstanding all their etforts, its funetion was not
-| This woman died lll'l.-m f]'f-_;'lll'. :Llu] in I:h-- "l'i“i““
b some of those who were present, the frigcht was occasioned

iy mjudicious remarks made at a critieal moment in
§ | I.I 1 “*IL| ]-- mlt] a small :lﬂ;llli-ll_‘l.' of t_-h]-mrclfu]‘tn. hadl
i nadmimstered in this case, the death micht then have

en attributed to primary chloroforin synecope, instead of to

On many oceasions I have seen patients who were in dread
e b ‘el under the influence of the anmsthetie,
colie very mnci -!"]rr.-ﬁ.--l -]I,:l‘lr::_f [|.-' hirst *lsll'_:u ut' 1ujl:]1
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chloroform and ether nareosis, though much more often while
under the former. Synecope occeurred in some, and in others
the 1||*ill'u'a=~-ltll| went VETY near to 1t.

[Under sueh eirecumstances, when the operation can be post-
poned, it is better to do so rather than subject the patient to
the risk of syncope. But the administration of bran ly before
the anwmsthetie is given is a powerful guard against this effect.
In an adult an ounce, or even two if the fricht be creat
given five minutes before the commencement of the anms-
thetie, steadies the pulse, 1ii-'~||1*]-t the fricht, shortens the
first stage of chloroforn narcosis, and enables the patient
to slip quietly under the influence of the anmsthetic. It
has been alleged that aleohol causes vomiting. This is diffi-
cult to prove, owing to the frequence with u]m-iu vomiting
oceurs under chloroform ; but even if it be granted, the good
derived '_;I'-'-'Il]_‘n.' outweirhs the trouble oecasioned ];_1,' the
vomiting. I have never seen reason to recret the oiving of
this form of Duteh courace:; on the other hand, a mixture of
one part of chloroform to two of ether serves excellently well
in such eases, the stimulating effeet of the ether ]1II]' of
oreat serviee

PRIMARY SYNCOPE OCCURRING DIRECTLY FROM THE KEFFECT OF
THE ANESTHETIC UPON THE DISEASED BRAIN.

Many surgeons deny that primary syncope ean occur in any
other way than by reflex action. and the Hyderabad Commis-
sion are particuiarly strong in supporting this conclusion
Some surceons also deelare that no death ean occur under
chloroform nareosis exeept from negligence. As I eannot agree
with these statements, you will .1Hu-u me to relate the ur.h
case of death under an angsthetic which I have seen 1n my own
prac ‘tice. The [Iﬂl']l nt was a shoemaker about 39 ye: |I~uu1 ALy
the subject of pronounced earcinoma of the tongue and tloor « 1'
the mouth. He was a well developed man, of rather stout
build. thouech he had been losine Hesh durine a few 1||--||[§.~

wior to admission. He was aetive and intellicent, of

{'ht'l't'tlll] ll'l-ll-:lmiﬁf.rll_ ;H]Ll fl.ullil of a ‘irl]xl'. ”I had been 1n '[].--
habit of drinking whisky to execess, but hadl aTu-H----l it fou
some years, bheeause 1t did not © do with hinm." The chloroform

1 i
1lls

was administered by a competent and highly intelligent
Surceon who now n::l'lﬂ‘ir- one of the foremost I"'“;'T'i"[.'ﬁ iy
]1 weburer. The |r1:|l-.:' was observe | }I.‘n' another man, (juite
tlul.lnnn]nnl]\ of the anmsthetist. All E-h]HlHi-ulh for l'I
n]u:ttlnn were ready, and 1 was standing by the patient's sids
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waitine till he was fully under. There was no talking going
on. The aniesthetist was listening to the breathing, which was
free and regular. I was I::r:knhr at the patient, believing he
was going easily under, when he was suddenly seized xuth a,
tremor-like shudder ".xlllc'h ran from head to foot all over his
‘Iunl v, at the termination of which the pulse-observer called out,

‘The pulse has suddenly stopped.” I placed my ear matnnt}}
over L|~ chest and could hear no eardiae IlllIHﬂHt' There was
a decided pallor over his face. He was breathing naturally
and regularly at that time, as was verified by the an vnth{-tlat
the [uulm -observer, and myself. He continued to take four or
five full, easy ]nmpn.mrmx after which the inspiration ceased.
All the usual restoratives were tried, along with artificial
b reathing and atte mpt ted eardiae stimulation, l=11l the 'y were of
no avail. The patient was dead. The j:;;u?‘-;,rraa-"rJf- showed
that though hin other organs were in a fair condition for a
man of his ace and habits, his brain was the seat of chronie
edema, ;lc*t'wnnpnltirrl }::I.' considerable serous distension of
the lateral ventricles. This condition eould not have super-
vened during the adnianmistration of the anwsthetie, though
the latter may have augmented the serous effusion to a
slicht, thoug h f »mh:uul extent to pt'mlm;-'t a fatal result.
subse }ue mh his master and his companions were interviewed
in the hope that some licht might be thrown on the history of
his disease. They declared that he had been in the same
employment for over thirty years, and they regarded him as
bei m-- in wood health until his tongue Ill"'-"rl“ to be affected. He
however, had been a heavy w I]lwlﬂ consumer for a great many
yvears, and conld take six or seven "llﬁhl'w of uhhla of an
evening w |l]|-]11t ‘being the worse of it.” Within the last two
years he had to reduce the quantity very considerably, because
even a small ainount made hiin insensib ]v, and, once he became
._]w remained in this state for several 1341‘5.%. At the New
Year holiday, eight months before his admission. he had
been induced to take two glasses of whisky, after which he
became insensible, and remained so for three 1|¢1.1~ From this
statement it was probable that the cedema of the brain had
Fll't'!] ]:]'g-mr-nt for the LHt two years of his l]h' and WAS
:-r.l-:u.-nl_y increasing during that period. A very little engorge-
ment of t]n_- ce nlurl] vessels, such as was oceasioned In, the
small quantity of aleohol —two glasses—was sufficient to throw
]I [ HI['J i comatose sgage. It 15 ]Htlll 11 ]E‘ }LLt t]‘n* (2 1””1 hﬂ_{]
increased during the eicht months which had elapsed before
admission, and had he tried the ex periment after his admis-
sion to the mfirmary, a much smaller quantity of nlatuL:.,










would have produeed a like or eéven a more serious result.
The small extra encorcement eansed by the primary stage of
chloroform anasthesia was sufficient to inerease the odema,
and to 'i'il'l.:_‘-.'ﬂ--' the .'I.I'l.:-]_‘n.' enfeebled eardiae  ecentres.
Thirteen vears ago, when this oceurred, I had not so man v
opportunities of becoming acquainted. with cerel
but 1 |||1.'x-”a'_: il :'l'r1'|-~||-'~'[ 1'||]'--|]-_;]| the -'\'_II"!E"II':'*' sinee

acquired, I hesitate to believe a positive diagnosis of this eere
I v

1" II (] 4I ]I"‘-l‘-

|'-'!'-'1j-r-:|-!:|'| I"-'||"'i ]i:',"-.u .'-|'|| .;||"!'i‘.,'4-|],'1[_1,\":‘[]| ]_:'_|- 'EHI-". at onar
rl]“]"”“: before thy "E"'V.![:_!-ll. Ciranted the administration of

a1 anmestl -'Eil' iIL ‘*'il"!l il Cilse, [I:'_u- ].--u'l]l[ Wils i']l"‘.i|:|_I-.|r'_ i';[lli'l_'

4 B '} ] Y 5 | i 1
would have aected more surely im brinemme about the same
gy ' T T R - : A e :
result, and would have killed i a ah--:[u. '[I:-'.r'_ as 1t induces
greater eer congestion

"L|1‘|--ll ] resentine this fatality under ehloroforim as elearly
due to the action upon the brain E.]'---im-ilu E:z‘iz:u;tl'u' =-'I.'H{:1]
1L 15 1160 u'l]'_'v.' to add, sueh an OCCUrl'ence 'LH I'are [|:1 It|f||-|i|H
ot eases of death occurrine under ehloroforin beine no doubt
due ti I*-‘-1|‘-.‘x

I have :Jll ¢ f- und, in eases of eerebral disease ;:l'L'H]!:]'-;lHil-'[
by «edema, or in those in which edema is rea lily produeed,
r'IIJI‘n' -'|]|.'|-'-fj'.|'[-ZL' 15 IE[I[ LO i'||L‘!'|'.'J--' []';I' -r'-]l"ll.H, I"_[-||1 1* does so
!'-=[':-'i._‘|.'. ..r.n] iﬁ l|:|||-_u'i:'l-1]- i]J [Ejl =2 STINTes [']I1l-|' |]' T 1i|n-=: =i,
but mueh more slowly than ether. Prolonged admimstration
of chloroform has in such eases a marked effeet. [t 1s also
inT--]'--di];_- to see how ehloroforin sometimes reveals brain
defeets whieh ecannot be seen when patient i1s not under the
Influence of the anwsthetie.  Squints, for instance, arising
from funectional defects in special groups of musecles have heen
frequently seen while under ehloroform, and these disay ppeare «l
fs I]w' ]':ni--m recovered from the anmesthetic ||'1‘- 1S A
subjeet requiring _aElt'f,'i;il] attention elsewhere, but information
has -IL[.'1-~irs:].'i:|_'f beéen obtained under these cireunmstances
which ]|1'|]-+'-| the F]i.'l'_;tl.nnia' of the diseanse.

|'|a|n|'n1'n|']n_ as 1.5.'1'” as ether, in coneentrated foru, mayv act
directly upon the brain eentres, and, if pushed far enough,
will interfere with the funetions of the eardiae and re uE-n atory
centres. They will do so all the more easily in diseased brain
conditions.

LATE SyYxcoPE DUE 1o RETURS OF BEFLEX ACTION WHEN
AN ESTHESIA IS PASSING OFF.

When anmsthesia is passing off, one of the first indieations
of the returning reflex action is that of vomiting, with its
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accompanving sickness. In severe sickness, even without
chloroform. there is a marked th'pl'v-axllrm of the [ru!hi-, pulhar
of the skin, dilatation of the pupils, blanching of the face,
coldness of the extremities, and tendency to syncope. Under
chloroform the same EI}II‘]HJIIIL'IL"I_ appear, but the tL'Hllt‘li‘Ejru' t.n
syncope is the most alarming feature, and the cause of it is
often overlooked, while the syncope is erroneously attributed
to the direct action of the chloroform upon the heart. The
depression due to the sickness may last for some milfutem
occasionally for a much longer period, before being relieved
by the 'l.ulr||§Tit|.-_;'. After the vomiting the depression dis-
:1i;[n-;w~, and the patient’s eirculation ira_ 1'n~.w:tu|'mf‘. 't'mnitillf_-:
during an operation is, as a rule, an indication of a return of
relex action, and shows that the administration of the
angesthetic has not been sufficiently rrn'll]}' I”“"‘uﬁl' When
the administrator is sufficiently active, 1'::111iti11:_-: does not
ocecur during the operation, though it may do so when the
anwmsthetic is removed. A good angesthetist seldom permits
vomiting during an operation. When vomiting is about to
show itself, a little more of the ansmsthetic prevents its
oceurrence,

WARNING AS TOo VOMITING BEING ONLY A REFLEX ACT AS
FAR AS STOMACH AND (ESOPHAGUS ARE CONCERNED.

[t must not be forgotten that vomiting is only a reflex
act as far as the stomach and H':-u}[}]]:‘i;_fllﬂ are concerned,
and that the contents of the stomach remain in the mouth
and pharynx, unless voluntarily expelled, or are favoured in
their expulsion by the action of ;'l‘ftk'it}'. Under an anses-
thetic, when vomiting does oceur, it is the anmesthetist’s duty
to see that the vomited matter be removed from the pharynx.
Deaths, both under ether and chloroform, have oceurred from
a neglect of this precaution, Letting the head hang over the
table assists in preventing asphy=xia by allowing the contents
of the stomach to pass away from the larynx, and swabbing
the pharynx out with a sponge on a handle is the surest way
to get rid of foreign matter lodged in the pharynx., It is well
to have a sponge on a handle ready for such cases.

HEART DISEASE IN RELATION TO ANESTHETICS, AND THE
RELATIVE VALUE oF ETHER AND CHLOROFORM.

Ought a person suffering from any of the forms of heart
disease, be suljected to anmsthesia for surgical purposes ?
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No doubt every surgeon would prefer to deal with a patient
who had a }u-nllln heart, and in the presence of advanced
heart disease he would be inelined to avoid performing an
operation of mere convenience. Granting, however, that an
operation be required, would it be better to do this operation
without an anmesthetie in the presence of heart disease? To
operate without an anmesthetie woulid be to eXpose the 'E;;lt]rnt
to the danger of sudden death, arising from shock acting upon
a weak heart. To place them under the influence of an
anwesthetic would be to guard the heart against this peripheral
shock. 'To do this E-Iliﬁ*iu_'nt]_ﬁ.', it 1=, however, necessary to [r]m'a-
the patient so thoroughly under the influence of the anmsthetie,
as to place the reflex actions mmphtvh’ in abeyance, and to
judge of this latter, not by conjunctival reflex alone, but by
the contraction of the grn!nla as well as the ceneral condition
of the patient. In this stage no peripheral shoeck ean reach
the heart, and the {:In-l‘;ll.’.inn can be ]wt'fnrllu-.] with HF!_fl_'[:f.
To commence the operation before thorouch an:esthesia has
been indueed, is to expose the patient to imminent danger.

CGiranted that an anmsthetiec has to be administered, whether
will ether or chloroform be the better 7 Many unhesitatingly
declare for ether, under these eirecumstances —because 1t stimu-
lates the heart's action, while ehloroform depresses it. No one
doubts that ether is a powerful eardiac stimulant, while
chloroform diminishes the blood pressure and depresses the
heart.  Before coming to a conclusion as to the relative value
of cach, we I'L‘lii]il'l.' to ask—Is it necessary that the heart b
stiimulated while Imticn[ 1s under an anmsthetic, and, if so, 1s
the stimulation derived from ether inhalation sufthcient to
maintain a normal eardiae aetion, or does it excee |1 this ? 1s it,
in faet, a stimulation which ean be controlled or reculated !
Acain, is the depressent effect of the chloroform more than
sufficient to exercise a calmative effect upon the heart

[ am bound to answer, from my own experience, that the
heart does not require stimulation in the great majority of
cases, and, even where the ecardiac action i1s feeble from
disease, if one avoilds nervous excitement, the chloroform acts
well, and when the patient is fully under its influence the
blood pressure, as far as it can be measured by the pulse, is
good, and, in many instances, even better than during the
patient's wakeful moments. When the patient can be
examined before the operation, the whole of his internal
oreans are looked to, so that an idea of the weak illri]ltﬁ are
laf:k.lt-allll:'il. This is not done at the moment the anwesthetic
is about to be administered, which would Le a mistake, but
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days previously if possible. In many cases of known :::l.lfq.]iﬂﬂ
'-.\'L-le]ﬂu-nﬁ. nnrt‘iv l'v-_;'nl‘-_;ir'rltiull. 11511;]2}- and :-11~;I'iil.’!iull:~]}' i!ltt}'
heart, valvular disease, &e., chloroform has been milllillihtirl't‘.'ti
without any hiteh. During the last 18 months thvl‘t:. were, 1n
my practice, 29 cases of cardiac affeetions anmsthetised with
chloroform without anv difficulty. In several of these the
pulse was weak and soft prior to the operation; _al’l'EL'l‘ full
anmwsthesia was induced the pulse becamne markedly improved,
so much so, that those detailed to watch the pulse remarked
the improvement and commented on it. So that, in many
cardiac cases, the chloroform, instead of exercising a preju-
1Iil‘i;t] t'”.!'I'[ Ii]-nll [hl' ]lii].ﬁ.*, illi]u'ni'r*-l i[. T]n: :'arf.r-u.rh'fl'rr' Hf it!'i
action in these eases may not be elear, but the faet remains.
There are cases, however, where some form of stimulation
would be an advantage. Ether, under these ecircumstances,
might be employed, if its stimulating power was controllable.
Ether stimulates the heart in many Instances to excess; it
also is apt to cause forced breathing, both of which, continued
for a long period, are exhausting to the patient. Kther also
tends to produce pulinonary and other internal eongestions,
which, of course, inerease the amount of work thrown upon
the heart. One would not advise for a fatty heart, or one
where there was even aortic regurgitation, an increased
amount of work, such as running rapidly up a hill, and yet
that is much the same as what is done when the patient is put
under ether. Even the advocates of ether admit that those
who have a tendency to venous congestion are bad subjects
for ether anmsthesia, and serious consequences are apt to
arise from its use. Those who fear chloroform. fear it because
in their minds they believe it is apt to induce syncope, yet
this is admittedly the very way 1n which ether kills. Dr.
Hartley pointedly made reference to this, and Mr. Vincent
Jackson's case at Wolverhampton, mentioned the other dav in
the Lancet, was another instance of death under ether oceur-
ring from syncope. Further, were we regarding the danger
from peripheral shock as an important point, chloroform
would then be the safer, as it abolishes reflex action much
more absolutely than ecther, unless the patient is plunged
Iu]'-ufullrllﬂ_‘a' under its i]l“lll'l][‘l'. when ether may ]'.li'(_'f_}llur r];n]iﬂgl-_
ous. On the whole, in the majority of cases of cardiac disease
L"!'-]-':I‘H’t'ul‘llu 1s the safer anwmsthetic:; it ealms the heart, it
protects from the effeets of ]unrjlﬂ]n-l':ll Hll[,ll{:l-{, and the l;gltjﬂlt
1y I".' ﬁtimnlluh..]_ if need be, by aleohol, before or i|111'in;_-; ‘hie
operation, _l'.t.h+-r not only may eause exhaustion during the
Operation—if 1t be prolonged—but the tendencies to venous
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on Tfh- IJI"H'[ for n imnmy ]||-I11'=. and 1t mav be for davs arcer t
administration.

congestion in the lune exereise a further exhaustine intloe

IS ETHER SAFER THAN CHLOROFORM /—STATISTICAL
EVIDENCE.

It has been said, however, by some of the speakers that
ether is for all purposes safer than chloroform, and the '
proot of this assertion seems to be a statistical one—quot
from eertain text-books, that with ether the fatalities are 1
5,000, and with ehloroform 1 in 2,000 or thereby. I eannof
understand on what data this conelusion 1s arrived at. It
must be a matter of great difficulty to ascertain the number of
administrations Iin a ain;f.- |.{‘u. like this, and a statistieal
conclusion, to have any value, must be based, not on a limits
number of asecertained ecases, but on a very wide induetion
1\'TI-I1-|i||-ﬂ' over A oreal area, and wer a  considerabl
period of time. The tigures given Ly the various speakers
this diseussion will not bear out this assertion. Thus, Sir
George Macleod eomputed his eases as 15,000, with one deat
winder ehloroform (thouch Sir George denied that 1t was fron
chloroform ) : Dr. Buchanan, with some 9,000 eases (the numbe
he said was under the mark), had one death, and many other
occupied a somewhat similar position. From these two alo
there is’ combined 24,000 eases, with two deaths while wunds
the angsmsthetie. one of which was not due to the ansesthetic
[ have recently met in the Midlands, two surgeons of higl
standing, one who has been practising for ||--:||"J_'J 30 vears
another for over 20, neither of whom have had a death fro
chloroform, though it was constantly used in their practice t
the exclusion of ether. The statement which Dr. Lauri
Hn' Hyvderabad Commission makes 1s a mT!'i]{iJI:‘ one : that
and the late Professor Syme conjointly have administere
chloroform on 43,000 oceasions without a death. Even supps
these ficures are doubted, as they do look large—regard |
statement from another aspect. The late Professor Syme
Dr. Laurie have eiven ehloroform from its introduction
1847, the former till his death, the latter to the present dat

without a death oecurrine in the hands of either of the
That is a sufficiently striking experience. Taking the staf
ment in any way one likes, making all allowances
deduections as to the ficures, It remains a very remarka
fact that chloroform has been given for over 40 years aln
daily, by first one, then another person and in two

r
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ditferent elimates, eold and hot, without one death. And this
statement finds analogy 1n the l‘KIH'I'it‘I]L't' of two [“:-l'lj__fﬁﬁll
surceons who have been equally fortunate. It is also a point
of importance that the Hyderabad Commission have so
strongly concluded in favour of chloroform. It must be
remembered that the eonclusions arrived at by that Commis-
sion eannot be considered as due to the wan who dominated
the first Hyderabad Commission, as the Lancet doubted its
conclusions, and sent out as a representative of their own
views a man of the highest scientifiec status, Dr. Lauder
Brunton, who, after the most searching experimental
investication which has ever been made on the subject, re-
turned a convert to the opinions promulgated Ly the first
Commission, which were in aceordance with those held and
taught by Syme and Simpson.

Regarding personal statisties, it is difficult to form an

=

acenrate estimate, as chloroform i1s so often administered
without note lu-hl: taken, such as for }h!'t'iilllillit!':‘n' examina-
tions, for diagnostic purposes, painful dressings, secondary
suture, &e.  If Sundays, and 30 days of holiday be deducted,
a vear is left of 283 days, and approximately an anamsthetie is
adwinistered thrice on the remaining days (occasionally it is
hive or six times 1n one day). It is therefore ealeulated that
In my wards of the Hu}_':ll ltllil'm;‘:r:..‘~ the Children's Hr'n:ia'[uit;iF,
and in private practice, ansesthetics have been administered
and personally supervised by me between eleven and twelve
thousand times (11,8586) during the last 14 years. But suppose
1,000 be deducted. so as to [r]FiL't' it within instead of over the
mark, that would leave over ten thousand ecases. About five
hundred of these have been ether, ether alone, or ether with
nitrous oxide ; in several hundred instances ether has been
added to the administration of the chloroform in prolonged
operations, for possibly ten minutes or so, onee or twice {im:inu;
the continuanee of the Operat ons. On many occasions ether :m;i
chloroform mixed have Leen given. The remainder have been
chloroform administrations, occasionally assisted by aleohol,
viven before the eommencement of the ehloroform narcosis,
and sometimes during the anmsthesia Ly rectal injections. Out
of these, the only case of death is the one already related arising
from syncope, due to inerease of wedema in a chronieally
'I:f|rl-t||r'ltl--l|= brain. “As far as can be El_r-;{r{-rtninmh ]*Q;-\I;ai[-gltl'“:r
'|:1:|:|'I'1'.|][:Ii-‘- oceurred in 40 cases, and in 30 of them artificial
I'-'IHiIlJ';Ir.h-]l Wis !'l'.‘-f]']'“'il Lo fU]" il "u'.'ll‘i?l,i,lli,* 1“-!'&:‘};1_ LL'.I‘-"I.'I_‘I'iI]'T
of the roree of [}H' ]]Il].-ql has 1u-[-|1 fl“-"IUt-'l'ltl'\' seen, '_n,;]}‘_ﬁtjﬂ]];
W ]|--]| r'I'-'-IH':.:I.TI"] ‘u\'il’.h .‘-EL']&IH'HH. ‘nhich Wils 5'L-.If1r\';\1| as 500N 11‘5
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vomiting oceurred.  Depression at the termination of pro-
longed operations (lastine several hours) has been noted and
the administration of ether in such has produced 1|--r||'.||_
further than a short lived tilip. When ether is given, how

ever, at intervals -|lt|‘ir|_:_; a }pt‘n:n:]]-_l'r-l administration ot
chloroform, it acts well as a stimulant. In many Instances
the lii:IHI.H;‘-T.!.iHIJ]I of ether and ehloroformn either in « qual part

by weight, or in the p'n[n:]l]n-nnt 2 of ether to 1 of chilor

form by measure, makes a ver y agreeable anwmsthetie, stimu
lates the heart and circulation cenerally, while the ehloroforn
prevents the It]]trlttll_ efteets of the i't!ll']'. To have such 111
a perfect condition, the mixture oucht to be etfeeted at the
time the inhalation is about tnz Ls ll»..: -;;H'v_ and not over nicht.
]t 15 be o A T lllt]!il'-ull I'C '1 m a Clover's ]r ]I |.ll].

Some who have spoken on the side of ether }mn 50 strong
mikllLrlhli its use, as to lead one to suppose that death coul
not happen under it. This is unfortunately far from being ['; :
case, Of l]llm' "-".!I" [-;l'u't' 41-]".'E==t"l j[_,, 1= i]lltllin' |1i.‘-_|'|'|‘--‘---|'|||, one
only has had a sufficiently extended experience to make his
observations of \'u'u'i_:ill' ﬂf;i['l-tii_'=1]|}'. and he, Mr. H"'”!':"
has seen two deaths from ether. In the British Medical
Jouwrnal for 1885, there is a paper by Dr. Erne st H. Jacobs
of Leeds, on “ Deaths from Angesthetics in 1884, " oceurringe in
Great Britain, and whieh were recorded in -the Journals or as
had come to his knowledee., From it, we see that there were
]Ii.l]t‘lh'.'l[lj'-% from 1']|ln|'uf1l]'l||.’ LWo f['nln ]|1]'}.;T_11]‘|'-» ot E‘]l]"]""
form and ether: three from ]”'."ti]:n-]t':lll." ~two of these from
syncope, the cause of death of the third is not stated : six
were from ether. That 1s a very instructive table. When
1t is remembered how {freque n[]x in Britain ehloroform is
administered, in ¢ H!uI-.l,lij!] with ether f|u.~.ql ly 10 to 1), this
list of fatal eases from chloroform is much below the averac
of deaths from ether: echloroform 9, ether 6. Even sup | 0S4
chloroform were u||!lx' administered twice as often, its mortality
would 1'+'11lﬁl':* to have mounted to twelve, in order to h:
been as great as that of ether. The mortality from methylene
1s enormously higher than from either chloroformm or ether in
that year, when one considers how seldom it 1s eiven. A few
months ago, Mr. Vineent Jackson of Wolverhampton, reported
a case of death under ether, due to syncope, after a very briet
administration of ether. In this case, the patient had h
{'!Il”l‘q_hiiur'lll about two ".'.'m']-.;a ||:|'|"n.'in!]-ll'&‘, and took the an
thetiec well, and again, a week before death he had nitr !
oxide without ill effect, yet he succumbed to cther |
death was due to syncope Here was a 'F-:ariu-n: w ho
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anwsthetised with ehloroform without ill effeet, and who shortly
after died from ether. It is strange that some of the Journals
who are so much in favour of ether have not commented upon
that fact. In Germany, and over the Continent generally,
surgeons administer chloroform, almost to the complete exelu-
sion of ether. In Schede’s klinik in Hamburg, two English
speaking surgeons who were  preaching a erusade !'I.g!rl.i‘ﬂ:‘ft
chloroform, asked him to permit them to show him the admini-
stration of ether, as they alleged it was so much safer than
chloroform. Dr. Schede allowed them to do so, though he
expressed himself as satisfied with chloroform. They adminis-
tered ether, but the patient died on the table from its effect
before any operation was performed. In my own experience,
[ have had no deaths from ether, but on several oceasions
patients have become so alarmingly ill from its effects that its
use had to be discontinued and in at least two of these chloro-
form has been substituted, and complete anmsthesia established
by it without any difficulty. In one of these the anmsthetist
was an experienced ether administrator. It was the ecase
of a gentleman who had come from the south of England to
have an operation performed on him, but he stipulated that
ether should be given him by his own medical attendant, who
had a strong ether bias. The patient was also imbued with
distrust of chloroform. He stated, that though he liked Seoteh
surgery, he detested chloroform and would not have it as long
as ether would serve the same purpose. When examined by
me, I believed he had a fatty heart and a tendency to venous
congestion. He was told that he would be much safer with
chloroform than with ether. He insisted upon having ether,
It was given him, and before operation was commenced his
pulse became very weak and then ceased at the wrist. The
ear placed over the chest found his heart in a quiver, without
any distinet rhythmical contractions. It closely resembled the
condition known as delirium cordis. It was fully ten minutes
before patient was out of danger, during which many restora-
tives were applied. After he had fairly recovered, he took
chloroform without any difficulty, during which the operation
was performed. It has also oeceurred several times, when ether -
has been continued for several hours, that the pulse has gone
down to a very low ebb, and was only somewhat revived after
the cessation of the anwsthetic and the administration of
restoratives, It seemed in these cases to exhaust the enerocy,
and when this does oceur, there is more difficulty in resturiﬁg
the exhaustion than in a similar state from chloroform.
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DAxGEROUS AFTER-RESULTS FROM ETHER

;'l_'.{lli'!l_n 'F”lt[i‘ﬂ[.‘- who have been L’-t']rl under the intluence of
ether during prolonged operations, oecasionally exhibit, houys
ar tl.‘i}':-'- []ll'l‘l'ilfll'l', bronchial atfections which may lead ¢
death. Yet those deaths are often not recorded as due to thi
ether. 1 have not had any deaths from such, though I hav,
seen cases with pneumonia or bronchitis oecurrine after pro
longed ether inhalation. It is said these only oceur wher
the ether has been h.—ul!‘\,‘ given, or with im]af-n]wr Instruments.
But it has been administered in my wards by etherists of
creat experience, who were visiting the wards, and each of
them have warned me to place the patient in a warm room
with a fire for a few days atter the operation, lest bronehitis
should arise, and they acknowledged that sometimes death
did arise from such affections days after the administration of
the anwmsthetiec. In Mr. Jacobs’ list of cases already referred
Lo, I]]r']'r 1= a case of a IHIIEL'IL[ UEIL']‘.‘lTl'iI on for :|1.,;||"]|;l_-|:||.'-.'
‘L\'hn t-u-'h; |-[}'.|'|!' \".'1-[]. E'LIT 'I.‘.,'lu:n died seventeaen hla]]g'-. atter
operation from congestion of the lungs, which manifested
itself ['n.‘..'-;-]xv hours after the ansesthesia. The ether was
;Lllllkitli‘»[!'l‘i'll il_‘l; il L-u]J!'[-L'[-e'I]T. ]H']'_-{lh]], (‘h]ut'nilnl'lu 15 ol
followed by such consequences. Some are coerced into using
ether, who H]'JI'LI]_‘I.' L"Fllft':"-"u T!u'}.' lll‘l.'fi'l‘ chloroform and believ
chloroform the better anmsthetie, but use ether because in th
distriet in which they live the opinion prevails that ether is
safe and chloroform is dangerous. As an Ameriean surgeon
told me, he did not use chloroform, because, if a death occurred
under it, there would bé an outery: whereas, if it occurred
under ether every one would be satisfied, the people believing
that a death from ether was brought about by the hand
God, and a death from chloroform by the hand of man '

Tue ActioN OF THE PUPIL UNDER CHLOROFORM.

As the condition of the pupil under ehloroform is erroneously
deseribed in many physiologieal works, while in others n
reference is made to it, and as very few surgeons have a cl
;ll*p]':}'pri;ui;;]l of its value 1n relation to retlex :';v[[n_-n_ and :
anide to dangerous development, I will here give in sun
what has been written by me in detail in a paper on
"Pl]|ri| in 1ts HL'IL|5nJIH_;‘iE:.‘it "hm]u-t‘t*." ]ﬂ”'lih]ll"l i the [
H.'.l'.lr.r.wu:ri-l'I -},-‘J”J'I“”r of -U”"II-'-”"F Seience,

In the first .*G[HI'_'.'I'I“f aniesthesia from chloroform, the |
are mobile, and follow no rule regarding their size. In
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second stage, which is identical with the abolition of reflex
action, they become contracted and fixed. The stabile myosis
continues as long as the patient remains in that state, But if
the chloroform be pushed to a dangerous extent, and the fune-
tion of the cardiac and respiratory centres becomes involved,
then the |nllmil.- become wi:ll!]}' dilated and fixed. So that
this third, or dangerous state, is always indicated by the
pupilary condition. The contracted and fixed pupil indicates
the satety zone of chloroformm narcosis. When this stage has
once been reached, and a sudden dilatation ensues, it betokens
extreme dancer, which, however, may yvet be overcome by
prompt action on the part of the administrator. It is true
that sudden dilatation does ensue in the presence of intense
sickness, and though this may alarm the anwmsthetist it is an
error on the safe side, and is not lost, as the patient requires
extra attention at that time. The ansesthetist f:u_-_fht to ICEEI}
the patient in the contracted pupil stage, as in it the reflexes
are abolished.

EDUCATION OF STUDENTS IN ADMINISTRATION OF
AN ESTHETICS,

At present, at all the examining boards in the kingdom, a
man may receive his licence to practise medicine and surgery
without giving evidence of having been taught the theory of
an:esthetics, or of having administered chloroform on even a
single oceasion! It has been maintained that a student ought
never to be allowed to adininister anmstheties. If this be the
creed of those who are responsible for the teaching of students,
‘l.".']I:l.' e t]u'}.' NoL “*'.lﬂi[_‘,i!‘ﬂtl}' ]tl'_{'i{'.'l] to pursue .”]i‘-i ].1_*|it:f to
the end, and refuse to grant those students degrees to practise
medicine and surgery ? The were legal © qualification” to
practise won't teach that man how to administer an ansesthetiec.
I'he granting of licences and degrees to those who have never
been allowed to administer anwmestheties is reprehensible.

Bnt, while advoeating that every student oucht to have the
opportunity of administering chloroform or ether, I as strongly
hold that they ought not to be called upon indiseriminately and
without preparation to do so. This practice of indiseriminate
choice of students from the benches of a large class, without
[||-." operator knowing anything as to their :Illii\.'illll;ll know-
ledge of 1llu- subject; has conduced to mischief, and has alienated
rr-.-:u_-]u-lw trom permitting students to administer anmsthetics.
| F:u_- t--.—u-lln-]' un:ht_ﬁr-t to teach theoreticallv the physiological
action of :l]l.‘l-ht]u'I]t_"ﬂ. 1mi|lling_§ Ong ﬂll._'il‘ iIa{I]:wl‘H :l’;ltl ]‘JUT‘L’ to










.J‘I _‘I‘Irl |Fr,|.l'|.l-|I llr,l ,l‘_.'.ll |IIJII|'|r'.I,I'|lI I'\Iu. .-I. .'..'

rl1-‘n'i-"|Tl' T]II']II. Hl Il]]_"l'L'[ "‘-l'l'ilﬂl]lil_‘l,'. Lid .'1-#'-"|'f.i‘i!], I'-.'\ Wikt
and oral examination, the knowl doe of the student upon tl
subject. To those who have shown proficieney in this th
retical examination tentative eertificates oncht to be of
which would enable the students to present themselves {
the practical part of their instruetion. They ought then i
]u' ]II']'HliTIt'II Li) H:lllli!lia'[l'k' fl!ll' :l]|.‘|'-[]|1'til' O At |r"|=~T ["‘.l.'-.
oceasions, under the -l]]1|'1'iI|T-Tl-li-]]f‘-' of a ?]ull'c:n;h:}' ol
petent person, who could be responsible for the safety of
patient. In our hospitals this duty would fall naturally t
the SUrenn :'l]lli honse SUTreOnns. JHIHH‘ T]I-' m’:'l-l'F_‘l.' of tl
patient is secured, while the student is taught practically. A
certificate is then :I':IEHT--*[ to him of ]urnill;' received theoretie
instruetion 1in the effeet of anmestheties, and of havine adminis
tered anmstheties on at least twelve oceasions.  This practic
* obtains in my wards, and I have had no reason to regret it.

WHAT 15 A SAFE DosE oF CHLOROFORM

In medieo-legal enquiries into deaths from chloroform tl
question is often asked—How much chloroform was used
The answer is supposed to be—XNot more than 2 drachms! o
if it be more, an overdose is supposed by the anthorities
have been given. This question, with its stercotyped answer
is one which must have been forinulated at a very primitive
<facre of I']I]"E"'JE-"['H: *-\].|E|-1Ti 111, -'I!1'1 ]-I'I'H'.'.HH'H T]l:l'. 1'}|!'-]'-|T---!".
is ¢iven mechanically or by measure, ns one would give a d
of landanum. The -|t+-|- of ehloroform rl'_L;]|[ to be .illl'l_-'l'-| |-.1' 1ts
physiological effects, and not by a definite quantity pour
ont of a bottle. Two drachms, if eiven in the wrong w
micht kill ; whereas several ounces micht not even put t

WL I| o111 Il!I | .|-|'|'1__|

patient under. Besides, the quantity | . le

1 1'1'5E--1‘i--]"| of t];l- amonnt i.']l.l'l]--i L"u' !T:-- ]-:li:u-n': |--~E:-|"

when the towel is used, as a creat part of the chlorofon

wasted, andl 1s not  taken into the *|:|T5 nt's system.
.

|11.'::|.]tTiT"l' flJ[I I'Ellillﬂf“l'!:; Lse :L ‘L‘.IjiI { '1--'1|-| I'.]- 111 D1 =SS0 |--]"_
of the ].::tiu-nL the form of apparatus used in its administ
tion. and the duration of the operation. The dose mus

r

-illfl'_'_'l'iE :[]lIHI' }I:'nl I.["h ['lll:'n"*i"lil"__"-lf.'."ll "”I""x".

VARIOUS INHALERS.
Manyv administrators of ehloroform 'l"]"-"-:”'- TL_'I s
an apparatus, thouch they will use the corner ot a
caucht with a safety pin, and a drop bottle! Don't




-

DRrR. MACEWEN. 25

Disecussion on ;htri'.‘}'”ﬂ'f’fff‘ﬁ

frichtened by the name apparatus, but let us enquire into the
best way in wnich chloroform can be CUIH‘E}'{H_I into the
patient’s system. The desideratum is to have the ansesthetic
thoroughly under the control of the administrator, so that he
can regulate with precision the quantity given at each inspira-
tion ; and while the anmsthetist can do so, it ought to be quite
beyond the power of the patient, voluntarily or otherwise, to
inhale more than the anmsthetist gives,

The folded towel has been, and is still, very much used.
Many surgeons who never have had a fatal case use it, and
are satisfied with it. The dose, however, is irregularly given:
first when the chloroform is poured on, it is rather concentrated,
and it gradually becomes weaker until the chloroform is again
added. It places a reservoir of chloroform at the command
of the patient, who inhales a greater or less quantity according
to the depth of his inspirations. No doubt, one practised in
1ts use can overcome these difficulties. The danger still exists
for novices. The towel is handy, most extravagant on the
chloroform, irregular in the distribution of the ansesthetie,
and contains an element of danger in unskilled hands, inas-
much as it presents an uncontrolled reservoir of chloroform
to the patient.

Allis’s inhaler probably produces anmsthesia more rapidly
than any other, and it effects a saving in chloroform, but it is
a dangerous instrument in the hands of those who do not
know its power, and especially to one who is accustomed to
administer chloroform on a towel. It also presents an
uncontrolled reservoir of chloroform over the patient’'s mouth
and nose.

The flannel or other media stretched on a frame, whether in
the form of Esmarch’s, or the simple corner of a towel, with a
drop bottle, is a much better instrument, as the uncontrolled
reservoir over patient’s mouth is more limited, and it is possible
to work the apparatus in such a way as to render it almost
controlled. 3

To blow the chloroform vapour in regulated quantity over
patient's face, leaving the face exposed, would be one of the
F'l_'-‘-ilt Ilul"EhIHlH. were 1t not that the vapour of chloroform
diffuses itself so quickly in the atmosphere that it takes a long
time to anmsthetise the patient, though this has several times
IJl'L,'r! r]tmtl' by me in this way. If the vapour so blown be
received into a cup-shaped vessel, which is placed over mouth
and nose, then the vapour may be inhaled sufficiently concen-
ril'utwil:al' to permit of anwmsthesia being I]I‘DIIIIEEII.‘. This is
found in Jiinker's inhaler. It is simply a pump forcing a
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definite quantity of 4tHI]:]-~}I]ln1I1.' air into a bottle, which ther

volatilises a measurable quantity of chloroform. This is 1]..-1.
blown over ||m~nt s face In a known state of dilution. Tt
possesses the following advantages :—There is no uncontrolled
reservoir left near ;r.ltil nt's mouth ; each stroke ui'tlu- bellows
suffices nljh for one inhalatio n, and the amount of hloroform

t‘?\IH”H] 15 exhausted ||:1H]:' another 1!!]|r1].!t]1|t| ’[.LL_.--, Iu!;uq-_
S0 that, whether the patient breathes irregularly, very shallow,
or very dec ep, he eannot take more than is eiven him by the
anwesthetist at each pressure of the ball, and the anmesthetist
has that under his complete control. Second—Dby placing five
drachms of chloroform in the bottle, for every complete
compression of the bellows one minim of chloroform fluid
1s evaporated, which becomes diluted, as inhaled, with six
thousand times its bulk of atmospheric air. While placing the
patient under, the bellows is blown more rapidly, and when the
'[r.'ltil-ll'f 1S ’I't:]]}.' anesthetised the blowine is lessened to about
one half the rate. Again, as the chloroform liquid gets less
there is a smaller quantity of liquid taken up with each blast
of the bellows, until, when one drachm remains, there is only
one quarter of a minim evaporated with each impulse, and this
1s diluted to one in every twenty-four thousand times its bulk
as inhaled. These exact quantities have not been tested by
me, T]u-}' are oiven 1n a table whieh is issued alone with the
instrument, }-t.T from my experience of the instrument, I
believe they are approximately correct. Third—there is no
waste of L]u-nzuint:n and those accustomed to a folded towel
“H'llll !li' ;'l."'[lfrlﬂ.‘-.]lg_li .'-‘I,t t}u_‘ .H]I]ri“ lill.llltlf'l, I.I. ]’I]llt‘nin]'ltl
necessary to induce angesthesia. Fourth—the stage of struggle
is often avoided absolutely, and when present is so to a much
slichter extent than is usual with other forms of inhalers.
This is very important, seeing that syncope is apt to follow
this period of struggle. It is the safest inhaler for the
administration of chloroform. As a rule it takes longer to
place the patient “under” with this inhaler than with Alliss,
I do not think that a drawback.

It is, however, to be borne in mind that no inhaler 1is
absolutely safe—that a fatal issue can arise even with the
safest inhaler ; after all, it is the physiological action of th
drug on the individual which must be taken as a cuide
thuu-- an inhaler such as Jiinker's Iul'nntuin finite doses to be
given, and, in this way, secures at least precision of dose and
definite dilution. A competent chloroform anfesthetist can
administer chloroform without any form of -I| paratus, the
towel is quite sufficient for him ; he judges by the physio-
logical action, and trusts to nothing else.
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MorrHIA AND OTHER DRUGS AS ADJUNCTS TO
AN.ESTHESIA.

The use of morphia, administered hypodermically, has been
advised as an aid to ansesthesia, and as a preventive of acei-
dents. It eertainly isan aid to anssthesia, but it may narcotise
the patient so deeply as to lead to death. It must not be
forgotten th it morphia becomes intensified in its action in the
presence of chloroform. I have seen one-twelfth of a grain
injected subcutaneously in a fairly healthy woman ten minutes
before administration of ehloroform prmhlce profound narcosis,
lasting for several hours after the completion of the operation,
the |.¢1tu nt exhibiting the opium pupil. A case has been re-
ported to me of a fatal issue. following one-sixth of a grain of
mmlrlam hypodermically injected hu'nt‘h minutes before chloro-
form was administered. The death took 11];11::*@ E‘]”‘]It hours
subsequently. It is quite likely to diminish primary syncope,
and there may be good in the “combination provided it were
11L'L'lll.lh']:|. W Inll'f]]t out. Meantime, it is LJ(L;Hi{Jnd”i.”l souree
of danger. Hpmm given immediately after an D[Julatmn be-
fore the ]nIT]r.IaT 18 tu]lx out from the influence of the chloro-
form, is likewise somewhat dangerous, especially if a Iﬁrge
dose be given. Many other combinations I have tried,
recommended and landed on their introduetion, but the Y h*u'e
been all found wantine, with the single exception of H],ED]IUI
of which I have already ulmlun [n cases of fright or of w eak
heart, an ounce of bran ly or whisky, five minutes before the
patient is anssthetised, stimulates the heart, avoids shoek,
and facilitates anmsthesia. Before the administration of ether
one would avoid giving aleohol. The best method of adminis-
tering ether is that of Mr. Teale, of Leeds.

METHOD OF ADMINISTRATION OF CHLOROFORM.

Chloroform, as is well known, tends to cause suspension of
the functions of the brain in a definite order. It is said to
give rise to a period of excitement, but I am inclined to regard
this excitement as due to the attendant Lucumaianum rather
than to the effect of the vapour. In the first stage of chloro-
form narcosis, the brain loses its power of sensation and
voluntary motion. But in this stage reflex aection is still
present, and if the ansesthesia did not go further, not only
would these reflex actions be a source uf annoyance, but the
heart would be exposed to the danger of shock from the
operation. In this stage the pupils are somewhat dilated, but
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may, be either wide or medium, and they are ti|-.'r.i';.-1 <til)
Il.-l(’[]]l" to licht. In the second stage the reflex funetio .5
the cerchbro- H]nln.ii axis 15 abolished, and the voluntary muse
lie perfectly relaxed. The parts concerned in the re a;..r.Lr.--!-.-
novement and the SY tuirlt]u tic eardiac ¢ g r]ia |l+-|-xe---].-',f -|.'._
In this stage the pupils are contracted .nul fixed. This is the
safety zone of chloroform nareosis. The nareosis ought nevey
to go beyond this stage. But if the chloroform Le pushed
then the functions of the respiratory and ecardiac centres
become interfered with, the pupils become widely dilated
death is imminent, and will ensue unless prompt preventivi
measures are adopted. Any impediment to bLreathing pro-
ducing complete ocelusion may produce this dangerous stag
if not at once remedied.

Sickness often causes a marked cardiae depression, when
severe, akin to syncope, during which the pupils become widely
dilated. When the stomach 1s relieved this eondition passes
off. Sickness oucht seldom to oceur during ehloroform narcosis
as it is generally indicative of a return ut reflex aetion, and
may be avoided |\ an even administration of the anmsthetic
\Y uiJ!L'[lI]f_:, on return of reflex action, is often attributed errone-
ously to the anwesthetic used, whereas, it is generally due to the
profound insensibility produced.

Where it is possible to have the patient examined medically
that ought to be done, days be f:lh- the administration of ths
chloroform. When the ]:.lth nt's ease 1s being en {llii'ua-l ints
n‘11|Jr|{-,11]1|, [] e state |;i t]]w ]”Tl“"‘-w I]Lrlll’ ]\.lill]l 'w- -15111 ]I‘nl] Can
be '1'--:_'1]['LII]l:l at the same time. The l]JI-JHn.LIIrrn so obtained
will place the surgeon in a Letter position to guard the weak
points, and to act instantaneously if danger arises. It 1s true
that there are diseases of the viseera whiech cannot be deter-
mined by physieal signs, and which may prove a source ol
danger, but that is no reason why defects ascertainable
]r]]"i,"-.]{_'.,lil\' ought not to be determined beforehand. In my
practice, this is regularly done, and is a source of comiort
This examination ecan scarce h ap }Jh to accidents, whenr
manifestly, an operation is imperative without delay.  An
examination of the heart ought never to be ostentatiously
made, just as the patient is about to be anasthetised, as the
nervous excitement to which 1t may '-1\.1 rise, micht be '
judicial to the patient. Patients w ith grave }-H]IH-'H wry lesions
ought to have very great care bestowe d on them while being

anmsthetised.
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PREPARATION OF THE PATIENT.

(«) Chloroform is best administered on an empty stomach.
[f possible, just a little before, or about the time patient wnu_ld
be expecting a meal. If he is kept too long without food, bile
is apt to Hlow into stomach and induce vomiting during
chloroform.

(b) A purge twenty-four hours previous to the anmsthetie,
and if the patient is to be operated on in the morning, it is
advisable to let him have a good night's rest without being
disturbed by purgation. The patient ought to be kept as
cheerful as |m_~4-ii|h=_

(¢) If he be weak, nervous, or in any way afraid, or has
a weak heart, an ounce of brandy with slight dilution ought
to be given ten minutes before the anmsthetic is administered.

(d) The patient ought to be kept warm throughout the
operation. It ought to be remembered that the patient is
more or less exposed during the operation. An atmosphere
which is comfortable for surgeons and attendants with their
ordinary clothing, would be quite too cold for a patient more
or less divested of theirs, and who 1s at the same time
depressed by the circumstances.

How 1O ADMINISTER THE CHLOROFORM.

The anwmsthetist ought to endeavour to take the patient into
his confidence, and explain to him what he wishes him to do
during the inhalation of the anwsthetic. This often facilitates
anesthesia. He is to ask patient to shut his eyes, as the
chloroform nips them. Then to breathe easily and quietly,
and if he does not like the chloroform just to blow it out,
which ensures a subsequent deep inspiration.

He ought to request the patient to count aloud and slowly,
from one to one hundred, and between the announeement of
each number, to take an easy, deep breath. The object of that
1s, first, to divert the mind of the patient; second, he feels
that as long as he is able to count, he is able to ecommunicate
with the anmsthetist or the surgeon, a knowledge which some-
what soothes him; third, it shows the surgeon that the breathing
18 progressing tavourably—a very great point. Eighteen years
ago, I commenced this practice, and since have found it of great
servicee.  When it is possible, some one, independent of the
anesthetist, ought to watch the pulse, during the administra-
tion. That person’s duty is to tell of any weakness which may
be perceptible. It is a guide to the surgeon, as well as to the
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anwsthetist. The latter ought to be armed with an instrument
for opening the mouth, and a forcep for pulling out the ton
if need be. »

Lhe duty of the ancwsthetist is to concentrate his attention
on the breathing, the colour of the face beine a h --.]: recarding
the state of the ecireulation: and the state of the pupils,
well as []I-! conjunctival reflexes, beine a cuide to him as to
the 1!| th of the anmsthi s14. :

HEe HI GHT NOT to watech the ]I*'él“-'il!'._f'" of the chest and
abdomen as a ouide to the respirations ; if he does so, death
may ensue from as sphyxia before these heavings cease. If 1
uH]\. beeomes alar med at the ce ssation of the }u-.:\ Il]l'_;'** of the
chest and abdomen, he may be quite too late to save his
patient. Many patients’ lives have been lost owing to this
fallacy.

[iach breath which the patient draws ought to be recorded
on the tympanuim of the anmsthetist; there can be no fallacy
as to the patient’s breathing under these circumstances. The
alternate hot and cold sensations communicated by '[]L.- expired
and i[lhEliI'i'l.I. ;li]‘ L0 I]li' !in--'i r of T.[m i|mi ".*.Jj'lqul im. ll '[].--
towel or inhaler, placed near the lips, is an additional he Ip.
The ansesthetist’s attention onw rhit not to be diverted from his
duty from the beginning to the end of the anwsthesia. A

good ansmsthetist will keep a patient in the second stage of
chloroform narecosis th roughout the whole operation, neither
plunging him too deeply nor allowing the return of reflex
action. He will find a Jiinker's inhaler of use in thus
1‘._*:‘111.‘![51[:’ T,}li_- stacre of EI]I.‘I'HT_[II'!‘-'iFl_ He ullll_-_']jt also to :'.-[--.;']ﬁ,-u-
the undoubted fact, that the wnajority of deaths under chloro-
form have been due to asphyxia.

As [lhx'xil may arise under chloroform fromn various causes
—first, from mechaniceal obstruction due to paralytic action of
the arv-epiglottidean folds, or to acecumulation of mucus in the
ph.ltx]n or from the contents of the stomaeh gettine into the
trachen : -\{,-u::r:ml]_'i,', to too concentrated an atmosphere -JI' chloro-
form preventing an elimination of carbonic acid ; and, thirdly
from the effects of too eoncentrated an ;1[lt|n-|-]u-|r on [?.:
respiratory centre, |}.11'.1]r-1n it, The second and third may
be obviated by giving the ehloroform well diluted with atmo-
spheric air, and by lu-u]lmf- the patient in the safety zone. The
mechanical difficulti es require prompt action w hen the y 1 . 1-5H__._
The falling in of the epiglottidean folds, along with ‘the back-
“'1[‘(1 I:IJ‘*-} 1-.1("L'II!L‘I'tt of I]]L tongue, [l‘[lhllli_']]l“ stertorousbreathi nge,
or an absolute stoppage of respiration, can be remedied easily
in the majority of cases by throwing the angle of the lower
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jaw forward, while the weight of the head acts as a counter
extending foree. Simple as this is, the majority of men don't
know how to do it. It oucht to be seen and taucht to the
students during their practical course. Some try to open the
mouth while throwing forward the jaw—the one effort defeats
the other. The head ought to hang, and the angle of the
lower jaw ought to be thrown forward by the thumbs of the
anmsthetist. Often a little movement in this direction is
sufficient. If it fails, then open the mouth and pull out the
tongue, first upwards, then over the teeth toward the chin.
At the same time a sponge mounted on a stick should swab
out the pharynx. The larynx being clear, if the breathing
is still deficient or absent, artificial respiration ought to be
resorted to, and if the pulse be weak, elevate the lower part
of the body and depress the head. In earrying out artificial
respiration, the arms of the patient ought to be pressed
forcibly on the lower part of the chest so as to empty it,
next they ought to be pulled out from the sides fully, then
stretched outward from the body over the top of the head
and extended. This movement must fill the chest with air
which ought to be heard to rush in. Don’t be satisfied other-
wise. Then leave this air in the chest for five seconds, when
the process may he 1‘:']n_-r1tml.

Bile vomited may get into the trachea and cause occlusion.
This is apt to occur if the vomiting is so quietly performed as
to escape the anwesthetist’'s attention. Whenever vomiting
occurs, the anmsthetist ought to lower the head, open the
mouth, and swab the pharynx out with a sponge, Let him
remember that vomiting is only reflex as far as the pharynx,
and there it must lie until removed or inspired. Let the
anmsthetist continue by the patient until he is able to speak,
and afterwards leave a nurse with instruction how to act
should the patient become sick or vomit.

CONCLUSION.,

In conclusion, it may be that the future will disclose a safer
anmesthetic agent than any which we yet possess. However
right and commendable it is for experimenters to endeavour
to procure new and better anmsthetics, surceons ought to
hesitate before they try upon their patients ;?.\'L'l:“}' new and
untried agent, however much it may be lauded from animal
experiment. Let the student study the physiological action
of chloroform, learn that it is an agent which places the
functions of the cerebro-spinal axis in abeyance, but does so
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