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The employment of generai ano.esthetics 1n painfu'l euroical
procedofes has always been attended by more or less danger,
and the risk does not seem to have become rmuch less w1th
inoreaseo kno;vledge of the ph.ysiological action of the agents.
Greater fneedo*ox 'from acoident then, xﬁust. be looked for in
more attentlon being given to thelr seleotion and methods of

administration - the ano.esthetlo and its mode of adminiv

-tration being vatried aworchng to the type and conditlon of

the patient and the nature ot the operation. Efrorts have

been made with 8 v1ew to diswvermg newer and safer
'S A e

anaesthetics, but greater sa.fety moTe Drobab1y 11 es in the

Wil 2. TReTO

acquisition of a more thoroubh knowledge of the use of those
at present commonly employed.
The ano.eethetics in moTe general use, which it is

Y

proposed t.o deal with here, are Nitrous omde Gas, Ether,

and Chloroform, administered alone, or in successxon, or in
LRme U e 1 ;

various combinatlons. They are all capable of producing

complete general Anauasthesxa and more or 1ess da'nger accom:

o,

.panies the administration of all. They vary, however, in
their /

R |



2.

their Jegrees of safety,; and that within fairly wide limits,
and were each anassthatic equally suitable for every oper:
tation, there would be no diffiemYty in selecting the proper
anaesthetio, that is,the safest. But, fregueantly, the safest
i3 not suited to the nature of the operation or to the type
or condition of the patient to be operated wupon, so that the
term safest is comparatively a relative one.

The safest smmaesthetic, and accordingly the one which should
be chosen, is thai one which, having regard to the physical
condition of the patieat and the nature of the operation, is
likely to prove least injurigus, or; . under the influence.of
whichy thexe is Least Tisk of danger.- In some cases, however
a.greater degree of safety -is-attained ot by-one alone, -but
by two -OT more agents, either in comhination, or by judicious
:ly slternating ana:with smother, -acoording to the changing .
oconditieons of the patient, oR steps in the operatio.
Complete freedom from.danger cannot -be expected from the
routine use of: the same anaesthetic im every case, irresvect:
:ive :0f ¥ype-of patient -or operdtien. -Gertainly grester - -
fapiliarity with the action of that anaesthetic will be

gained /
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gained by the ad:nunistrator which will go far to lessen

EME

untoward results but he must occasmnally meet with cases

v

in which tnat anwest‘ietic is wholly u.nsuitable, and vhere

danber, should it occur, might have been avoide:l by the use

oi‘ another. Por one® who io not ca11 ed upon to administer

-

anweot‘-ietics rrequently, but who may require in emergency to

do so, it might be better to use t‘iat anwe ,thetic with which

.r,"

he is most “amiliar, though not the most euitable, tha.n to
use another with which he has had little emerience. |

In each type ot in:hvid:ual, physical conditlon, aa

& . r -~ 0 ;-,.‘ ; t»,.--

class oi' operatlon, the order of safety of these anoesthetics

1Y Sy

nay be somewhat iifferent. Broadly, however, and taking’a

1“

general view of the whole questmn or re‘lative sarety, there
is ‘a well dei‘i‘ned‘orde;,‘ii‘h’ih_icfi, it"is:‘Sféttj'”geder‘ally
admitted, these anaesthetics stand one to another in point

of sai‘ety in ad:ninistration dnd freedom rrom accident.
A rairly good estimate may ‘be formed from statistic 8, more

,,,,,

. w T
or loss reliable, of the proportion or ratalitios to the

ﬁtﬁbor'o'f 'e.dminietgntione of each anoestheti'c,”pubiis'hed by

various /
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various a&authorities. These differ somewhat in their actual
R S S NS . o : Tt ¢ Lo o

?ri).pgrtions » but are"most'ly agreed in their generai conclu:
¥$i‘g;ns. A fow of these statistics are given in Appandix I.
- Ihat mlch fewer deaths occur under Ether than under
Chloroi’orm is the broad fact brought out by these statistics
and that Ether is therefore safer thaa Chlorofomm. ~On this
yhey all agree, How much safer exactly is of 1i/ttle impoit:
tance - the difference is sufficiently marked, Doubt is
frequently expressed as to the value of stati_sti.cs and often
with reason, but those of St. Bartholomew's Hospital have
congidergble value, They are the ascurate recerd of eveyy
nthere, generally by skillea administvalors , or
anaesthetic administered,under their direct ;gp‘e;vis_ion. ihe
rates of the respective administrations too, are equal
engugh._for_ purposes of comparison, e .
~In examining the reports of deaths from these anaesthet:
tdes, it is noticeable that in those from Chloroform, 2 large
numbgg.chqr ;j,r;_moderately healihy people, before,during,aer

after trivial oper,igtions, such as extraction of teetih,.

pagsive /
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rassive movement of joints, eye operations and various
operations of mino;;sui;gei'y, in most of which no reason ex:
:isted for the pref‘e'i;eﬁcle.o-f éhioroi‘onﬁ othei' than habit and
custom, and where Nltrous Oxide preeminently the safestl
anoesthetio, would have sufficed. On the other hand most of
those fatalities .océun"'in:v undor Ether, take place 'in thooe
exhausted by disease, many in extremis, at the time of the
operation (Appendlx No II) |

I am fortunatoly u.nable to state a deat‘m rat;e from m:f own
series of cases, ‘but from my erparience.of the or-culrreoco of
dangerous symptoms &uring and arter oertain cases of Ch.oro-
s form administratijon or 'that or mxtures containmp Chlorm
:forn, and the aboonce or these symptoms of danger durino

snd after the admini stration of Ether the broad ract is

borne in upon me tnat Chloroforn in a mch more dangeroua

.t
MET R,

drug, than Ether. Tize relative i‘requency of these dangerous
sy'mptoms has also been brought out clearly in the Report of
the British lledical A.ssoc4i;.tion Anaesthetics Conmu Ltee andv

though exception nay be taken 10 that Keport on many grounds

th° issue is distinctly in favour of Ether,

(MY/



. admini strations, however, and not on thoso in the

6.

yov

(M, o numbers ouadmiistratlons of the various
e ’ “ four

. anoesthetios dLurmg the last t.hree and a hal:t‘ years

BRI

ere given in Appendix III. It will be seen from them

that Ether was administered in the majority of cases,

- on e

. mdﬁChlorofom, at least alone, in comparatively few:

but before that. ooriod, when House Surgeon in the Glas:

:gow Roy al Infimary and for the i‘ive years followin~

in private, Chloroi‘orm was the agent. mainly used

l--.—. a5 5

Unfortunately I did not then meke writ_ton notes of

these cases - they would probably have shewn a large
SR R T A R L TS Y » SRR A S RSP AP S 3 e

_ ‘preponderance in the numbor of Chloroform admini st.raf

al 3y LLOGL. aL o Lrese (AT A S N T

stions over Bther and been thus more useful for the
L S A DU R L LR A et Ty T e o e
pu.rpose of comparison .

« sl - T T M . el e
<L RS C B ¢l LT

It 1s from the consideration of my experi ence in a11

e . R SURAY s ISR Cos e Lsnare

PR

Appendix alone, that 1 baso the re«,ommendations gener-

i)

:ally for the Employment of the vari ous anaesthetics

- : o -~ 4 ey
) e
IR IR AU I S PR

in the followi_n.g pages )
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Putting aside Nitrous Qxide in the meantime, as it is so
pbviously the safest anaesthetic, and referring now to the
relative safety of Ether é.nd Chloform, it is fairly well
established that so far as the absence of dangerous symptonms
and death occurring during the administration,Ether is the
safer anaesthetic,

But it is frequently alleged that from the after
effects, more especiAally on the respirétory tract, this
spperior position of Ether in regard to safety, does not
really exist. That Ether has a slightly greater tendency " -
than Chloroform to the production of repiratory troubles is
admitted by most, but these coxzrpligations are not nearly so
frequent as is supposed, and in the majority of cases, when
they do occur they can be fairly attributed to faulty admin:
sistration,in that too much is administered, the patient is
saturated - the common mistake of the inexperiencel - or 1o
its administration in these few cases in which it is alto:
:gethercontraéndicated (The frequency of repiratory compli:
scations in the hends of those who use §i{ largely is shewn

in Appendix No. IV.)

In /
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In estirnating how far the Ether alone is responsible in such
case S, 1t should be remembered that d.lrin:r tb.e admini stmation
of bot‘1 (,hloroform and Ether the bodily temverature falle
from i to 2° Fah., that ] large surface of the pat1 e*xt is
frequently exposecl f.'or a considerable time, that other parts
of the boiy near the exposed part are oovered or eurrounded
by wet towel s, at first warm buthraraidly coolinn, and the
oat;.eat sometlmes may be said to be almost eri.n.5 in a pool
of cool fluid. Then the temperature of the room to vhich

the. patient is afterwards removeld is :usually:
lower than that of the theatre or operat1n° room and to get

L - s
to 1t he ‘1as often to be carrie:l along a colder or drtmghty

corridor. That these are 1nrluen.,es wluch must be taken

: e B} Teomes .. vy
'ﬂ-d .

into account is shewn by the .faot that respiratory troubles

do sometlmes take place ai‘ter Chlorofom, though oertainly

~,_¢ ]
- ol Va

not so freqa.ently as after Ether.

M RRERE

I myself have had only two oasee of slrght bronchitic trouble

arter Ether, one occurrinp in a short stout woman of 4?7

years of age who underwent an operatlon for the removal of

2

the left breast and gla.nds. The operation lasted over an
hour T‘ze bronchiti g, of ‘Whlch there was no previous history

sabsided in 48 hours, and was probably due to Ether, plus

exposure /



exposure,

The oth#r occurred ‘after an opermtion for removal of Gall
stones and was of ¥imllar-@uration. Ether alone, without
contributory factors such as exposure during or after the
operation, or previvus histéry of respiratory trouble, will
seldom produce these sgq;qelae, unless given in some faulty
manner - ...1??,9, largequantity or too cq_ncentrat.ed vapour - 1oo
much air or as I‘_be'blﬂi,egg is equally injurious, a too limited
sgpply of.air; _;,b‘ﬁt }'in_v 'ngoPme {y_ezfy‘few cases, despite p‘relzaiu:
ttions, these sequelas may Tesuli, Even allowing for tnem,
boyever, aad classing then among oases of danger, srising
fron Ether adginistration they do mot equal the nurber of
cases oj: danger, chi ei:}y of ‘aquncoga‘l natulfg_, }_arisi»ng dﬁring
Gh;orofo‘m admix_xi st.rétion. o |

The terms "1 ther pqeumonia' and "Ether bronchitu" very

.\.‘r

commonly used, cannot be regarded as awurate, as there is

no reason for supPos fﬂ thoi'e"aré“such specific diseases

oy -~

the result of Ethor iaha'latiéﬁ. o P

P

Ether certainly sumulates t.hn secretlon of saliva and mucus

-~

in the trachea and larger bronchi eand during its adminis:

stration /
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stration in some cases lmhblmg ralee ‘will be heard 1n ‘the

trachea, but thls is usua..‘y re'f leved af‘ter the patient has
vomited once or iwice, -This conditioa is to some extent -
reponsible for: the very general impression that Kther is o

prone to exmcite bronchial trouble, -

The position of mixtures oontalmng Chloroform ahd Ether

N

will be seen both as regards the death and da:ngor rate to

‘

oocupy a position between thoso of Ether a;nd Chloroform ’

Y

and this is what one would expect The position, too, in
which the various mixtures stand to oane another, depend upon
the proportion of Ether or Chloroform which they contain -

F 4‘ ;.)A b:'?‘ r“:-,i'_.A 50

those with 8 larger proportlon of Ether approximating the
CoELLTe P i ol

Ether rate - the 1argesr proporfcion of Chloroform being nearer

the cm orofom rate.

. L e s o . . e “ A N - N
Ty . o S e i . DY

ATnere are my vell Imown mixtures 1n use, such asi-

PR

= vy

the AC E Mixture Aloohol 1 part Chloroform
siat sws b8 parks ubher -8 parts, K

2# .. Bil¥roth'§ mixfures ChlorSfoim 3 parts, ~°°
Alcohol 1 part Lther 1 part

Vienna mxture Chloroform 1 part, Ether 8
pa.rts.

and /
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and Schleich's Mixtures of Chloroform and Sulphuric
‘and petroleum Ether in various strengths.

I frequel;xtl;.r_uuse" mix_t,urgg,.of e_:qua.‘l partsof Chlorofqmr and
Ether,or 1 part of Chloroforn to 2 parts of Eiher, but they
°5§I}.b9 ‘.13_9"1, 'in:‘a.lg}o‘st any )p:opqrtion .and‘ can thus be adapted
to qgarly every conq.j.’tfi:.oz;"qf patient and nature of operatior.
Mc.ast can be administ.ered by.the open method on a Virchow's
mask or a towel, but the larger the proportion of Ether, the
moTe must air be limited as by a Rendle's mask or cone, .
Besides enabling one to anaesthetise the patient more quickly
the limitation of air prevents the undesirable cooling of
the Bther in the air-passages,

The great objection to mixtures is the differeat degrees of
volatinility of the various agents' ocomposing them, so that
tqwards the end of a long inhalation, the proportions inhaled
are di fferent from at thé beginning. This may be obviated to
some extent by rénewing the coverinz of the mask or towel or
sponge at occasional iﬁtervals. On the whole, however, the

objection is not of rmach moment in practice,

Having /
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Having considered thea the relative safety of the
several anaesthetics and found their order to be Nitrous
oxide, Ether, and Chloroform, we are led to the gonsider:

sation of the question as to what physical condition of the

patient renders each anaesthetic unsuitable for adminis:

stration in that condition.
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. 1 ™ ‘..'; ASEE A

Y T b e

Cox;ditzl'ooo of Patih_on“g Contra-indicating the use of

Nitrous Oxide

. T
FRE s

Nxtrous Oxxde gas 13 an anaesthetic admlnistered daily by

1arge numbers of men with no, or hardly any lmowled;e of

P

medioine, a.nd cases in whioh alaming symptoms OC\.»III‘, are

P

80 rare t‘mt one is led to tmmc there mst be ex,tremely

e M Rl J-. \ Dy T FURT I LI N A [

few conditions of the patient in which its use is contra-

indioatei and this is so.

2] ~ A T . .
R e L ) ye . o e !.: v
' . ‘ ddies o ckarmms 'vahu\ OF

In my ovmn e:marieaue of 375 cases of, Nitrous onde

- - ey - R T TS G ;
s W B R ek (IR S ST SR ST SR PP

alone or with Oxygen, I have seen not.lunb in the wa.y of

T s famutia- lanz e, Oy ver Al AT o DY s, 2
symptoms of the 1east danger ocourrlng oitner during or
: R o TR S SATE S, R ol SR N A
atter the acimni.stration - nothing wh.ich would cause me
LU R . g I A

‘L ;' LA : s -
the slightest hesitation in admni stering, the anaesthetic
sgain, :  /These-oases were for:$he most:pawy for the extrae: -

ttion- of~beeth or othercpainfulrdental opefations aRa Very
generaliy-in-mofierately healthy subjects; but . muny Heke.
in:-013d amdcdelicate sabjpecte, and fn soné fow, Loy miner =
gurgical-operations, to whom it wascoénsidered inaivisable
t¢. 'adnini ster Fther or Chloroform,. e 0TS

. . -Ihere aTe some cases, in which it might be injudicious

to /
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to adminisief; Nitrous Oxide alone, @ad some fewer in which
the admixture of & prepertien of Oxygen womld noi render

irta mrﬂ Safe . L & s L L LEE oo

The chief  danger. fvom the use of the gas given alone is the
tendsnoy, and cextainty if pmshed, of producing -asphyxial
conditions. ' This method ol adwinistering gas is, however,
becoming much less frequently used, anx epparatus for. com:.
¢bining i% with Oxygen having been brought 4o -2 fine giate
of ‘perfection, ' ... . e e 0

Bné éhoes; thén, unswivsble for Nitrous Oxide .alone, . ..
would be fiodé wheie 'thefe 1w a considerable proportion of
Tung “tdrctiontess 874, PEox ¢onsolidatieg or cavities, as
in‘advanced phthisis, 6r wherd it i# dol¥apsed orirendered .
useYess from Pressire oP Bleartiis rluid, as in marked
pleuri sy 8 ‘Empyefia, > I ihm;aéphyﬁa would weeur: eapidly.
1t the impéirfent™of $Re-luh# be nét too great, sufficteat:.
Brygers may be giveriwiEh the Wilreus Oxide-to obviateuhty:«:
but, 48 anadsthesia-tafinot ' be produced’ if the percentage of
dxygen be toohigh, in much involvement of lung, an incom:
1plete anoesthesia would result Iuring which attiempted

operation /
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operation might produce. shock, or syncope. .. .

In addition to the Asphyxia liable to be preoduced in
Phthisical pglients, there is also.the risk of exciting
haemorrhage in those in whom g temdency exists.
Ilgléglxze?gtjfee?l‘en:ess- of hegrt there is ‘so,m-e. denger of syncope
but only, from the straln throm om 1t by the asphyxial
element, a state which can be avoided entirely by the liberal
use of oxygen. Thus cases of valvular disease with marked
loss of compensation, and cases of marked degeneration of
cardiac muscle may be looked upon as rather unsujitable cases
for this as for amny other anaesthetic. In such cases in
addition to the proper proportion of oxygen a small propor:
sttion of Ether might be advantageously used. I did so with
complete success in a case of enucleation of the eyeball in
which I ceused the gas and oxygen , the main anmesthetic,

to pass over a small quantity of Hther in a Clover's inhater,-
what might be called the stirmlant adjuvant to the Anowsthet:
tic as it was not given in anything like anaesthetic
quantity.

There /
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There is thus for all practical purposes hardly any condi:
stion of the patient contra-indicating the use of Nitrous
Oxide wita Oxygen, though its sphere of usefulness is
'rather limited in the meantime owing to the difficulty of
maintaining an even andesthesia for long,and some technical

difficulties connected with continuous supply of the sgent.
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Conditions of Patieal Contra-indicating the use of Ether.

When we come to Ethér we find a larger number of condi:
stions contra-indicating its use or generally suvposed to
do so.

As it has undoubtedly a slight teadency to the oroduc:
ttion of increased secretion in the air-passages, the chief
contra-indications are mainly certain conditions of the

Respiratory System.

Where there is undue secretion already, Ether might lead

to an embarrassing increase. Though this tendency of Ether
has been much exaggeratel, unless in the hands of experienc:
:ed administrators it would be judicious to awoid giving it,
at least by itself, in any case where there is any existing

pulmonary trouble, I have frequently without having been

previously been made aware of it, administered Ether to
patieants suffering, or recently suffering, from bronchitis,
without in any way aggravaling the symptoms, but I have at
the same time seen pre-existing bronchitis made 1listinctly
worse by its use,

It i s a safe rule, where there is Bronchitis, especially

it /
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if 1t be acute, or chronic with rmch expectoration or
dysvnoea, not to give Ether, Chloroform should be used
in prefereace, but if Chloroform be also contra-indicatel or
if the patieant 3Joes not bear it well, a mixture of the two,
a compromise will usually be well borne and without exciting
the undesirable effects of either., .iegarding these mixtures
the proportions may vary according to the intensity of the
symptoms, The best % - held by some to be not merely
a mechanical one - and one which does not seem to produce
irritation of the &ir passages is the A C E Mixture: but
smal ler proportions of Ether may be used. Where there is
mich dyspnoea, it is not advisable to(have & large propor:
ttion of Ether or to limit the air supply unduly.
Where umphysema accompanies the bronchitis Ether is

yet more contra-indicated, also mixtures containing much

Ether,

In Asthma it is usually held that Ether should be
avoided. The pungent vapour may have an irritating effect

and,given too concentratel, may indjuce an attack, and even

it/
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if not, is liable to induce fixity of the chest-walls amd
thus cause embarrassment. of the breathing. In cases where
Asthma is complicated with bronchitis or where it has from
its perzistent severity led to Emphysema, the rule is good.
But in uncomplicatel Asthma, it may be cautiously administer
ted without il1 effect. In some cases it may even imp.ove

the condition as in the following case:-

A young lady, asthmaiic for many years and with
nasal vobstruction (which prevented the use of
Nitrous Oxide by the nose) unable to lie in com:
tPletely recumbent position had occasion to get

12 teeth extracted, Attacks very frequent, one
immediately before operation. A mixture of Chloro:
sform and Ether ( 1 part to 2) was first caatiously
tried given in a sponge in cone with plenty of air
holes. It was well borne, so, when well in secomd
stage, Ether was given by the Ormsby's inhaler -
the most open o:_the closed methods - and continued
till fully under. The operation was completel.
After recovery she had another attack of Asthma

which /
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which caused her to sit erect. Since then - meny
montns ago- the attacks have materially diminished
in frequency and severity., Chloroform alore in
this case was contra-indicated from the necessar:
tily raised position of head and shoulders and
there would have been great risk of syncope
occurring daring assumption of the erect position

immediately after the operation.

In pneumonic or other consolidation of the lung Ether is
contra-indicated, as tending to intensify the condition.
Here again one' may be justi fié:l in making an exception, by
administering it in mixture, as in the following case:-
A multipard, 24 hours in labour, bul making no
progress, on the 4th day of an acute lobar
pneumonia, half of one lung solid, pulse exceeding:
t1y weak, re-soirations rapid, temperature 1083°,
patient exﬁremely exhausted. A mixture containing
1 part Chloroform and 2 parts Ether was given on
sponge in cone and was taken well, Delivei':;’:;om:
:pleted with forceps in rather over one hour. The
pulse and breathing imdroved and recovery was

uninterrupted /
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uninterrupted - crisis occurring three lays later,
I hesitated givihg Chloroform alone, which was the
indication from her lung condition, owing to the
weak nature of the pulse, her extremely exhausted
condition and the expected duration of the oper:
tation., Ether, alone, or a mixture with a larger
proportion of it would vrobably have led to in:
screased ‘embarrassment of breathing, if not at

the time, certainly afterwards, and thus, though
improving the pulse temporarily, have reacied upon

it deleteriously,.

In most cases of respiratory di fficulty whether from

pneumonia, bronchitis, emphysems, pleural Effusion or
marked abiominal distension, Ether is best avoided. In the-
two last, the grounds are not so strong as when ‘there is |
an actual inflamatory affection of the air passages,

especially with much secretion.

Similarly in inflammatory affections of the larynx where

the irritating effect of the vapour may induce sedema or

hypersecretion Ether is contra-indicated,.

In /
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In patients, the subjects of disease of the Circulatory

System, Ether in some proportion is frequently called for,
but there are some conditions in which it is better avoided,
viz:- those conditions of heart or vessels where undue or
over-stimlation would be liable to upset compensation, or
rupture friable vessels, Such cases are few, but might
quite conceivably‘ be met with., As an example of the first

there is Mitral or Aortic valvular disease with pulmonary

engorgement and intermittent heart, and of the second an

atheromatous condition of the vessels of the brain or

aneurism,

In degeneérative changes of the heart e.zg. fatiy ,

Ether again might prove too stirmlating, at least for long
operations., In such, Chlaroform is usually well borne in
short operations, for longer, a mixture of Chloroform and

Ether might with good results, be substituted either from

the beginning or in the course of the operation.

Many conflicting opinions have been recorded of the
action of Ether on the Kidney some holding that a specific

effect /
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effect is produced viz:- the progressive diminution of urine
secretion ending in suppression as Ether is pushed. It is
generally admitted that there is a temporary slight, and

in healthy kidneys not deleterious, diminution in the
secretioh, but suppression can only occur if the Kther has
been too far pushed, the patisat in fact heing saturated
with it. This saturation is more likely to occur if given
in the American or open fashion, where large quant;iti es are
required; but where the air is limited, though not unduly
as with the Orsmby inhaler a much smaller quantity siszicés.
If the air on the other hand be too rmch restricted or cut
off entirely as by the @lover inhaler a congested state

of the vessels both of the diseased organs and of the
venous system generally is apt to be induced. These differ:
tent methods of administration - the closed, the oper, and
the moderately open, provably account for the 3iiscrepancies
in the reports by various authorities as to the effect of
Ether in producing albuminuria. In the few cases I had an
opportunity of examining before and after Etherization, I

found no trace of albumen in the urine, but they are too

few /
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few to enable me to make & decided statement as to the
effects of Ether on the Kidney.

In patients suffering from severe inflammatory affec:
ttions of the Kidney - however, both Ether and Chloroform
mast be administered with the greatest care, The former
perhaps i3 the more dangerous especially given by the closed
method or the Entirely open one, If used, sufficient air
rust be given to prevent any asphyxial state,

Such cases are unsatisfactory for any anaesthetic but

probably less risk is run with Chloroform.

Such are the main diseased c.onditions of the patient
which contra-indicate the use of Ether. These are seen to
e chiefly connected with the respii'atory system, and are
mainly uwnsuitable from the local action of the Ether;the

few other conditions contra-indicate its stimlant

properties,
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Conditions of patient contra-indicating the

use of Chloroform.

The chief action of Chloroform, which should act as a
guide to the cases of contra-indication to its use, is the
steady diminution of blood pressure which occurs in its
administration.

A patient, then, who presents such a condition of

feeble circulation®¥ whether from valvular disease, degenera:

:tive cardiac muscle, shock, or exhaustion, that a slight
lowering of blood-pressure would bring that circulation to a
stand-still, would be a bad subject for chloroform.

Valwulgr disease of the heart, if compensation be
perfect, would be no contra-indication for short administra:
tions, but if compensation be to some extent lost, Chloroform
alone should not be given: in long operations, the circulation
is liable to fail and a little ether in form of mixture, or
occasionally added alone, may help to tide the patient over
the operation. It is more in the degenerative changes in the
heart that Chloroform is dangerous and if the feebleness be
so great that Ether alone is also forbidden from risk of
over-stimulation, the A C B mixture will usuaelly be found to

act well to begin with, and the proportion of Ether, if

necessary /
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negessary, can be altered according to the way in which the
patient bears the operation.

In feebleness of circulation from shock, the heart being
healthy enough, Ether should be used.

In exhaustion a mixture is to be preferred.

From the above comparatively short list it would appear
thaet there are really few diseased conditions which absolutely
forbid the use of chloroform, or are strong contributcry
factors to the dangers so frequently occurring during its
administration. In the many diseased conditions found, post
mortem, in those who have died during Chloroformisation, the
only ones which can be considered predisposing to the result
are those heart conditions mentioned above. 1In the majority

of cases no predisposing causes can be found.

The /
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The avoiding of Chloroform, then, in these few contra-
-indicated conditions of disease will only help to diminish
these unfortunate results in a very slight degree. But there
are other reasons for the comparatively high death and danger
rate, than its administration to patients, unfit subjects for
it. One cause may be found in the method of administration,
or want of attention or inexperience on the part of the
administrator. But another, and easily avoidable one is ;20
administration in a lerge number of operations, when another,

and safer agent, is equally, if not, more, suitable.

Again there are conditions of patient, other than

disease, which should be taken into consideration in choosing

a suitable Anaesthetic. These are:-

AGE.

It is generally said that children bear chloroform well.
With them, however, great susceptibility is shewn to the
action of Chloroform, as to other drugs, and especially with
very young children it is extremely difficult to maintain an
even anaesthesia. The conjunctival reflex and oMer signs,
which guide one with older children and adults, are of little
use; the child frequently goes fast asleep and when he is
thought to be nicely under the influence of the Chloroform,
he wakes up with a cry and inconvenient movements. Children,

too, when crying and struggling often go under suddenly, and

unless /



unless one is particularly careful an overdose is liable to
be given. The addition of Ether to the Chloroform causes a
deeper respiration, which cannot so easily be mistaken for
natural sleep and as children appear to readily fall under
the anaesthetic influence of Ether, a smaller quantity of the
agent 1s required. In the Royal Hospital for Sick Children,
where I have acted as Anoesthetist for over a year, I have
found the most satisfactory anmesthetic for children, under
five, is a mixture of equal parts of Ether and Chloroform
given on the corner of a towel or a sponge cloth. When the
child is very delicate and weak,or the operation long, I
increase the quantity of the Ether in the mixture to two
parts to one of Chloroform. For older children, the same
mixture acts admirably, though the A C E mixture or one in
which the Chloroform is diluted, is preferable. One result
of this addition of Ether is, children appear to stand the
operation better at the time, and afterwards one does not see
so much pallor and tendency to collapse in weakly children,
even in long operations. The number of times I administered
anoesthetics in the Sick Children's Hospital was 193, made up
thus, Chloroform 45, Mixtures, 143, and Ether 5. In none of
these did any alarming or dangerous symptom occur. Many of
the children were in a peculiarly weak state and the freedom

from accident may be attributed to the frequent taking

advantage /
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advantage of the stimulating qualitieé of Ether, by using in
those more weakly cases or in severe operations mixtures
containing it in various proportions.

Ether may be given alone, but is not a good anaesthetic
for children, being apparently toc irritating to the tender
mueous membrane of the air passages, copious secretion

resulting.

In old people Chloroform is, on the whole, the more
suitable anaesthetic. Ether on the other hand is not so well
toleratéd, largely on account of the condtions incident to
old age, mentioned bef6re viz:- atheromatous or other
degenerative states of vessels and chronic respiratory

trouble.

In the large group between the young and the old,

preference for any anaesthetic must be made on other grounds.

Persons with unstable nervous organization of both sexes

take anaestheties badly, and as most trouble and danger seem
to 1lie in the induction of the anaesthesia, that is often
best and quickest induced with Nitrous Oxide followed by

Ether, Mixture, or Chloroform.

The same may be said of Aleoholics,who are wont to

struggle a good deal, and anaesthesia may be happily induced

in /
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in the same manner but continuing with Chloroform tather than
Ether. The latter is often followed by considerable
excitement during recovery.

These are some of the more important conditions of the
patient which might lead to the preference of one to another
anaesthetic - but very few can be said to be absolute
indications or contra-indications. They help at leést to
solve the doubt one frequently feels when other considerations

are not strong enough to guide one.
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A most important consideration in the choice of the

anaesthetic is the nature of the operation and from

attention to this & great decrease in the number of accidents
would probably result.

While accidents, occurring during the anaesthesia
induced for any surgical operation, are always regrettable,

none eare more 8o than when that operation is a trivial one.

Dental Operations. In no other class of cases could so

many fatalitlies have been prevented had the most suitable
anaesthetic been given.

While Nitrous Oxide, Ether, and Chloroform all have
their place in Dental Surgery,.Nifrous Oxide is, and has been
the favourite anaésthetic and with good reason. 1Its great
safty, its repidity in producing narcosis, and its quick
Elimination, without, except in the very few, any ill after
effects, render it as perfect an anoesthetic for the purpose
as could be obtained. The rapid return to consciousness,
however, restricts its use in such cases to the extraction
of only a few and easy teeth, but in suitable cases, by means
of nasal apparatus, the anaesthesia can be continued for
gseveral minutes. The usual duration of working anoesthesia
after vemoving the face piece isfrom 35~ LOseconds, A longer anmsthesia

- from 40 to 50 second - may be obtained by the addition of
Oxygen, which, by preventing cyenosis, enables the patient to

innhale /
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inhale a larger gquantity of Nitrous Oxide, the elimination
thus taking a longer time. Nitrous Oxide plus Oxygen gives
a much quieter anaesthesia and is better for the nervous
and delicate than Nitrous Oxide alone. There is however

a slight tendency in a few cases to a feeling of sickness
after its use - actual vomiting occurring rarely - in my
experieace only twice in 208 cases, one after a second
administration,the other in the case of a boy to vhom tt
was administered just after a full meal, In 187 cases of
Nitrous Oxide alone mp voniting occurred.

With regard to the maintenance of Nitrous Qxide
Anaesthesia with a mouth tube, Dental Surgeons usually
complain of its being in the way - a tube of considerable
calibre being necessary. The nasal apparatus has not this
objection. The best form is Paterson's,consisting of a
small padded mask which fits over the nose, to which the
gas is conveyed by tubes from an india rubber bag under
dlight pressure. Anaesthesia can be very successfully
maintained with it, without rmch difficulty, for four or
five minutes, long enough for most dental operations. Thus

the necessity for Ether or Chloroform in this class of

operation /



82.

operation is obviated in many cases. It cannot be used
in patients with nasal obstruction, and it is better not
employed in weakly subjects owing to a certain amount of
cyanosis which it is necessary to maintain. Slight move:
:tments sometimes occur during its administration. No after
effects, beyond a little giddiness, passing off quickly,
have been observed.

This means of administering Nitrous Qxide is not readily
accessible to many who are called upon to administer the
, anaesthetic and requires a certain amount of familiarity
with the use of Nitrous Oxide. Where it is not available
or where a particularly deep and long anaesthesia is re:
squired, Ether is the anaesthetic that should always be
employed, unless it is strongly contrgindicated from the
physical condition of the patient.

Chloroform is parvicularly Jdangerous in teeth exiraction.
At lesst it would appear to bte from the undue proportion
of deaths occurring from it,or rather while under it.

In the Lancei. Commissioners' Report on 700 deaths from

Chloroform, 50 occurred during the extraction of teeth. In

the /
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the group of cases gathered, but in no way selected, in
Appendix II, I% occur out of 68 | a figure regrett:
:ably high, considering the comparatively trivial nature of
the operation. Why so many accidents should occur has been
tried to be explained in many ways. The most likely causes
are the faulty position of the patient, the head being

high from the beginning,or the raising of the head and
shoulders required by some operators to get at lower teeth,
and the fact that much of the operation, and that a very
painful one, necessarily takes place during a light
Anaesthesia or Juring the return to consciousness.

The first Jdanger,that of raising the head,may be quite
discounted in short Ether administrations. In most of my
cases of Ether administrations for Dental operations, the
head and shoulders have been raised, many in the sitting
posture in a dental chair, and in none has the least
approach to syncope veen observed either during or after
the operation. The Second danger, that of reflex action,
on the heart and vessels, usually transient, but sometimes
dangerous , occurring when operating during a light Chloro:

:form narcosis is not preseat Juring that of Ether,

sensation /
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sensation to pain being much later in returning, and even
should pain be felt the dilatation of vessels resulting
from the slight shoock is practically without effect - there
being no fall of blood pressure during at least a short
Ether anaestnesia,

The raisel position of the head and shoulders allowable
during shori Ether Anaesthesia, always provided the patient
is moderately healthy, is of asreat advantage to the operator
inasmch as i{ enables him to see and operate with greater
ease in the position to which he is daily accustiomed. It
also lessens the risk of foreign bodies e.g. teeth, falling
into the larynx. An available working amnaesthesia of from
5 to 10 minutes can be got after one administ¥mtion of
Ether and should it be necessary to again apply the face
piece, it can be done with the head turneld to the side

to prevent the passage of blood into the throat.

If Ether should be contra-indicated a mixture is prefer:
:able to Chloroform itself, but either i4f used should only
be given in the strictly recumbent posture . There is not

so rmch objection to continuing sn anaesthesia induced with

BEther /
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Ether with a mixture of Chloroform through a nasal tube

attached to a Junker's inhaler.,

In t.his class of operation, then, after Nitrous Oxide,
Ether is the Anaesthetic to be employed and that even in
cases where there are contra-indications to its use, if not
too strong, as the risk of respiratory or other troubles
is slight after such a short administration as would be
necessary. The best and pleasantest way of administering
thé Ether is by the Clover's inhaler fpreceded by Nitrous
Oxide: it is the most rapid and obviates struggling,
complete anaesthesia beinzs usually obtained in from 8 to
S minutes. Those who object to a face mask may have the
Anaesthesia induced with a little A C E or other mixture
or Chloroform in the recumbent position and the head not

raised till after a few minutes*inhalation of Ether.

Minor Surgical Qperations- In small operations of short

duration Nitrous Oxide ought to be used much more frequently
than it is. Many operaiions in which it is customary to

give just a whiff, and sometimes & dangerous whiff, of

Chlofo form /
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Chloroform,might with successful results be performe: under
Gas, such as:~-
The opening of abscesses, slitting up sinuses and fistulae,
avulsion of toe nails, tenotomy, breaking up adhesions in
Joints or painful movement of them for other rezasons,
bloodless stretching of sciatic nerve, examination of rectum
apolication of Cautery,paracentesis thoracis and many
others, {ew being as painful as the extraction of several
teeth. The only disadvantage to its use seen in some cases,
is the rapid return to the consciousness of pein. A little
Ether can be added to delay this,

Nitrous Oxide has been used for long operations, some
anaestnetists holding there is no limit to the time which
a patieat may be kept under - but it is extremely difficplt
to maintain; throughout a long operation, an even or sat:
:isfactorﬂydeep anaesthesia. Besides,there are the diffi:
tculties, some technical, connected with the constant
supply of such a large quantity of gas as would be necessary.
In cascs of minor surgery where Nitrous Oxide is not

available the choice must be made on the other principles

mentioned /
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mentioned before.

Nose and Throat operations., I have used all tihree anaes:

s:thetics in this class of operstion and much can be claimed
for each.

Nitroﬁs Oxide gives the operator only 40 or S secords in
which to do his work, unless that work is entirely limited
to the throat when it can be administered through the nose
for 5 or 10 minutes,

If the operator is rapid or little requires to be done
Nitrous Oxide is the bext snaesthetic. It can be given

in any position, no ill effects fdllow, and the reflexes
and consciousness return so quickly that there is little
chance of blood being swallowed or lodging in the larynx.
Where more time is required, Ether, generally preceded by
Nitrous Oxide has again the advantage of enabling any
position to be used, and a longer available working

anaesthesia, with early return of the reflexes of the

larynx., ~

| S
Chloroform, agaim, is only permissible in the recumbent

position ., /
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position. With the head over the end of the table, risk
of accident while operatiné during the return to conscious:
:tness is very small. The Haemorrhage is somewhat less than
with Ether, also, respiratory anbarrassment,lwhen there
is much obstr.ction in the nose and throat, less frequently

occurs,

In Qperatioas in and around the Mouth. Chloroform used

throughout is best. In Harelip a mixture of Chloroform and
Ether could be used but it takes longer to put the patient,
.usually young children, under its influence each time
consciousness returns., In operations upon Cleft palate,’
Ether, alone or in mi;tures, inéreases the haemorrhage to
an appreciable extent, the position of the hegd favouring
tnhat, and this increased hammorrhage, unlike that in oper:
sations on tonsils and post-adenoids, is very inconvenient,
In the excisions of the jaw, if the use of Ether be other:
:wise indicated, the anaesthesia may be induced and main:
:tained for a few minutes with Ether, then continued with
Chloroform either in the usual open method or by the nasal

tube of the Junker.

In /
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In most other operations about the mouth or within it,
excluding extraction of teeth, and in the pharynx or larynx
especially if there be any respiratory embarrassment,

Chloroform is the better anaesthetic to use,

Similarly in most operations about thc Hes@ and Neck

Chloroform or a mixture is most suitable and convenient.
For one reason the Ether appdratuss mist be frequently in
the way, taking up room where 1ittle exists. There is,

also, sometimes turgescence of the veins in the neck and

the oozing in Jdelicate dissections is annoying.,

In operations upon the Brain and its Membranes, the

vascularity of both is much increased by the use of Ether,
Chlorc;form is generally ﬁnderstood to be the only anaesthet:
tic suitable for such cases, It must be used cautiously —
a slow administration, and well diluted with air esprecially
if a tendency to drowsiness or coma exists, either from

the result of the lesion or from the use of morphine. The
act of trephining does not require a very deep narcosis at
any rate; and the oozing causel by Eiher would be 1ncox;:
:venient,

In /
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In_operations upon the Mestoid, for the same reasons,

Chloroform is indicated, though I have usel mixtures with
a small proportion of Ether in some cases of young and

weakly chiliren,

Operations for Empyema. The administration of anaesthetics

in such cases, is frequently very troublesome and accorpan:

tied with considerable risk both of Syncope and Asphyxia,

the former probably from the rapid escape of the fluid,
relieving the pressure on tie heari or on the vessels of
the compressed lung, or perhaps, from the return of a dis:
:placed heart; and the latter, if there be any cormunica:
ttion between the 1ung- and the affected pleura, from the
pus finding its way into the bronchi of the sound side,
Bther is apt to excite cough given alone, Chloroform with
a small proportion of Ether (say é}ia;” ]i,‘administered just
short of the abolition of reflexes answers very well, until
the rils are resected when the patient may be allowed to
come further out of the anaesthetic. A mixture containing
a larger proportion of Ether say equal parts, may now be

given sparingly without much risk of exciting cough or

~ respiratory emb arrassment,

In /
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In Qperations upon the Bresst, if extensive, Ether alone

or in mixture with Chloroform is preferable to the latter
alone. Whether from the extensive nature of the incisions
required and, in the case of the left breast, the operating
in the close neighbourhood of the heart or from some other
veflex cause, failure of the pulse and breathing are apt

to occur more frequently than may be expected proportionally.
As many of the patients are stout and bronchitic, the A C E
mixture is probably the most useful., It is sometimes a

good plan here, as in many other operations, to put the
patieant Jeeply under Ether, and conﬂinue with a mixture or

Chloroform after the large skin incisions have been made,

-In abdominal section from the nature of the operation

Chloroform has ‘always been held to be the proper anaesthet:
tic, owing chiefly to the quietness of the respiration
induced and the relaxing effect on the abdominal muscles.
Ether on the other hand causes violént mrried respiration
and fails to overcome muscular rigidity. This is true of
Ether, given as most frequently it is, by the Clover's
inhaler, an inhaler which cuts off entirely the supply of
air., By the use of an Ormsby inhaler or some one of its

modifications /
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modifications, which has an 'air slot allowing an ample
supply of air, a much quieter respiration can be induced;
and so afSo if the anaesthetic be pushel at the beginning

m_,{“ L\:-,U\
conplete relaxation of the ruscles will follow and rémain

A
relaxed afterwards even with a lighter anaesthesia.
Therefore these two objections to the use of Ether are not
of sufficient strength to contra-indicate it. Another
factor which prevented it being rmch used in this class was
the frequency of respiratory after-effects and the cough
inducedywhich would tend to undo the Surgeon's work, But
owing to the same improved method of administering Ethér)
and to greater attention being paid to the avoidance of
undue exposure of the patient during and after the oper:
tsation, these objections have not the same force. Certainly
the majority of cases in which bronchigl and pneumonic
complications ‘occurrod were cases of ABdominal operations
put this is also the class of case in which there is most
exposure, It is sometimes said, too, that in some of the
more delicate operations on the stomach and intestines and

in separating adhesions the oozing is inconvenient., As a

rule it is not appreciably greater, but should it be =0, it

is /
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is quite oermissible and comparatively safe to substitute
Chloroform,

Another otjection is the vomiting and straining said to be
induced, but this is really, in toto, less than that
following Chloroform. Vomiting may occur in more cases
but it ‘is usually of shorter duration and seldom of the
protracted character more often following Chloroform.

This I learnel on encuiry from those in charge of the
patients in the various Homes, and it agrees wiih the con:
sclusion of the British Medical Association's Anaesthetics

Committee.,

In operations upon the stomach, handling of that organ is
sometimes followed by reflex circulatory disturbance, and
the sudden pallor may give rise to considerable anxziety.

So also the manipulations and displacement of the intestines
and the other organs in other abdominal operations is liable
to interfere with the action of the diaphragm and cause
embarrassed breathing. The removal of the uterus or ovaries
or larger tumours may produce shock. All these disquieting

incidents happen less frequently - hardly at all - in the

course /
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course of Ether administration and as there is really no
great objection to its usevin abdominal surgery from the
operation itself, on the principle that the safest agent
should be used, Ether is the aneesthetic, holding first
place in this class of operation . In the emergency cases
which frequently arise such as intestinal obstruction and
the perforations of the gastro-intestinal tract Ether, or
mixture with large proportion of Ether 1is the proper an:
taesthetic to use, the patient being usually in a very low
condition,

eal

In operations for radicle cure of hernia where coughing

pom——

would be peculiarly detrimental, even though the risk of
coughing being set up is extremely small, Chloroform or a

mixture should be preferred and answers well,

In operations upon the Kidney , if there be much handling

of that organ or if the operation be an excision, Ether is
the preferable anaesthetic, and especially so if the patient
is placed in the prone or semi-prone position. In these

positions the breathing is much impejed from the restricted

movenents /
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movements of the chest and ahdominal walls, and this along
with the shock which sometimes accompanies kidney operations
might lead to dangerous symptoms. A C E mixture also a;ts
well in this class of case after the anaesthesia has been
induced with Ether, and is preferable to Ether all through
if the operation is a lony one. The method of administering
Ether in these cases is important, only that one by which

a moderate amount of air is allowed throughout, being

v
permi ssable,

In_operations upon the Genito urinary Organs,mixtures of

Chloroform and BEther, and Chlorolform itself are suitable -

Castration is best performed under Ether.

Rectal operations. In this class of operation quite as

strongly as in that of Dental Surgery, Ether is indicatel.
There is usually great embarrassment of the respiration
which is of a stridulous, jerky character, partly caused by
the lithotomy position and the Clover's crutch,snd partly
owing to the extremely sensitive nature of the parts oper:
tated upon. The sphincters here, too, are late in losing
their reflexes, and for the forcible dilatation of them, the

patieat /
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patient nmst be very deeply anaesthetised. Even then the
act causes a few deep inspiratiouws,which, if Chloroform be
the Anaesthetic used, may result in an overdose being taken,
the patient being necessarily so near the border line
Ether can be pushed with much greater safety than Chlorofomm
if it is required, but a light}er Ether anaesthesia fulfils

most requirements,

In most gynaecological operations, other than those

requiring abddominal section, Chloroform is the most appro:
tpriate anaesthetic. The rigid parts are more realily
relaxed. A light anaesthesia usually suffices for meny
overations of this class as curetiing, and operations on
the Cervix. In perineorraphy the oozing from the bared
surfaces would probably be excessive with Ether. In

veginal hysterectomy the addition of Eiher is advisable.

In Obstetric operations chloroform may be regarded as the

proper Anaesthetic. It seems to be singularly free from
risk when administered during labour, even in light
anaesthesias.

It has a better effect than Ether in relaxing any ®igidity

of /
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of parts‘and is seldom followed by siockness.

h
In_Opthalmic Qperations, a class in which a rather high

death rate from Chloroform appears, tnere is no reason in
most cases why Kther should not be used in preference.
Operations on the eye, unless the patient is deeply
anaesthetised, are liable to cause reflex circulalory
.dangers and the administration of a stimilant anaesthetic

will obviate these,
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The foregoing are some of the mein groups of oper:
tations in which one anaesthetic may be preferred to
another owing to ithe nature of the operation alone, but
except in a few classes the indications cannot be said
to be very strong. BEach anaesthetic has its advantages and
disadvantages, and these with differeat Surgeons may have
di fferent weights,

With some the advantages of improved circulation, wiih
diminished risk of circulatory dangeré,mld deeper respir:
sation, with less chance of its failure, from the use of
Ether, are out-weighed by the advantagesof less haemorrhage
and the quieter breathing of Chloroform; and the more remote
chance of administering an overdose of Ether is counter:
sbalanced by the possidility of baneful -~ after-effects.,

To the Anaesthetist these considerations of most
probable freedom from accident during the operation are apt
to dwarf the others, and he is sometimes liable to think
that the immediate redovery of the patient from the
anaesthetic is his sole aim. It certainly is the primery
end to hold in view, but the ultimate success of the oper:

sation must not be lost sight .of . If that can best be

secured /
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secured oy incurring a slightly greater risk, it will not
be contrary to the principles of the basis of selection for
him to choose that anaesthetic accordingly.

The Anaesthetist®'s work is full of anxiety and his
responsibilities are great, but by the thouzhtful selection
of the anaesthetic on some such clinical grounds, as has
here been set down, and by giving intelligent and undivided
attention to its administration, the safety of the patient,
the convenjence of the operator, and his own mental comfort

will, to some extent, be attained.
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Appendix I
Statistics of the Death rate from the various ANAESTHETICS

(1) ,
St. Bartholomew's Hospital, from 1877 to 1900

Chloroform 37,914 administrations, 20 deaths. kate 1 in 1307

Lther 32,674 " 3 " " 1l in 10,891

(”)
Colton Dental Agsogiation, Philadelphia.

Nitrous Oxide 147,000 administrations., no deaths or serious
consequences,

(3) :
Dr Ormsby, Dublin

Chloroform 152,260 administrations, 53 deaths, 1 in 2878

Ether 92,815 " £ " 1 in 28,204
(%)
Dr Julliard, Geneva
Chloroform 524,507 administrations, 161 dJeaths 1 in 3258
Ether 814,788 " 21 " 1l in 14087

Mixtures of Chloroform

and kther 11,176 " 2 " 1 in 00588

()



(2)

(9)
Dr Gurlt, Berlin

vhloroform 1 death in 2614

Ether 1 " " 8431
(6)

M. Landau
Cnloroform 1 in 8111 German statistics
Ether 1 in 14640
Chloroform 1l in 8749 knglish Statistics
Ether 1l in 16675

(1( The Scotiish Medical & Surgical Journal March 1901

(2) Nitrous Oxide: its propervies &c. Guilford, Philadelphia 1887

(8) Brit.Med.Jour. 1l4th April 1877 :

(4) nev.Med.de la Suisse Komande No.2.Fet.1891. "Anaestnetics "
Hewitt 1898

()}
(6)) Quoted by Bellamy Gardner Brit.Med.Journ. 21st Aug. 1897



Appendix No. II

(8)

Analysis of 87 cases of death from Ansesthetics collected

from Medical and Lay papers from 1894 to 1900 inclusive.

Chloroform 63 de&ths 32 before Operl, 20 during & 16 after

Bther 13 " 1 ¢ " 4 " 8

Mixtures 4 "o i " 2 " 1 "

Nitrous Oxide 2 - 1 " 1 "
87 - 84 o7 26

Nature of operation

Chloroform Ether ].(ixtures‘{' Nitrous

Oxide

Dental ‘ 14 - - 1
Nose & Throat 8 - 1 -
Iracheotomy 2 - - -
Neck (zlands&Abscess) § - - p ¥
Excision of jaw 1 - - -

Excision of thyroid) 1 - - .
Harelip 1 . - -
Joint (Excision) 1 - - -

Finger /



Nature of Opern .

(4)

C-loroform Ether Mixtures Nitrous Oxide
Finger (amput.&Scraping) L - - -
Opern.on tibia 1 E 3 -~ -
Inzrowing toe nail ) | - 3 -
Bending joints 1 1 - -
Lmpyema 3 - ( -
raracenkesis thoracis 1 - - -
Iumour in lung 1 - - -
Breast (excision) 1 - - -
Ab jominal Section 1l ? - -
Intestinal obstruction 1 1 - -
Strangulated Hernia - 1 - -
Lxamination (vaginal) 2 ~ - -
Hernia(Radicle Cure) 2 - - -
Cancer 3 2 - -
Bladder (ci§stotomy 2 1 - -
& examination)

Circumcision 2 = - -
Kidney (abscess) 2 - - -
Spinal Abscess 1 - 1 -
Rectal operns, 1 - 1 -

Perineal /



(9)

Nature of Qperl, Chloroform XEther Mixtures Nitrous Oxide

L

Perineal operm., l - - -
Lye " 8 - - -
Setting {racture 1 - - -

68 13 4 2

ihese figures are of no value as statistics; the nummber
of administrations not being given, they cannot shew the
relative frequency of death during the anaesthesia of the
various sgents. They cannoi Le taken as shewing either the
relative frequency of death during minor or major operations.
But they are of value as shewing that the administration of
any of these anaesthetios is not devoid of danger, that the
induction of Ansesthesia beforg,is as dangerous as its maing
:tenance during, an operation,and that when the operation is
completed there is yet danger. Taking the deaths from
Chloroform it rmust be admitted as regrettable that so many
should occur when administered for irivial operations, in
which probably the safest anaesthetic - Nitrous Qxide -
could have been given e.g. extraction of teeth 14; oper:

sations on the finger 4; toe nail 1; bending joints 1;

Vi
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Paracentesis thoracis 1; and perhaps nose & throat 8. To
obviate.the danger of death.during the induction of Chloro:
t:form Anaesthesia, many use Nitrous Oxide and Ether to begin
with and continue the administration with Chloroform orxr
Mixtures. That plan might, with creal advantage,be used
frequently.

The cases are mostly so imperfectly reported that cons
:iclusions are frequently unjustifiable. Nost of iLhe fatal
uther cases occurred during severe operations or in patients
in very serious‘conditions,.and one case al least where it
should never have been given viz:- in a patient with very
marked kmphysema who died,immediately after, ©the operation,
frorm acute Oedema of the lung. Deaths from Nitrous Oxide
are so rare that the two from it were recorded in full. In
one the patient - a young woman - died immediately ofger
extraction of a tooth, from asphyxia. When she became
cyanosed,the corsets, which should have been loosened, were
cut open with di fficulty,but too late. On after cxaminstion
the corsets measured 18 ins. while the circumference of the
waist equalled 23 ins. In the other case the tissues of the

neck were infiltrated with pus and marked obstruction in the

air passages existed.
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A PpPen dix No. I1 (Contd.)

Portion of

.Analysis of 210 Chloroform fetalities by Dr Hewitt
&

18 Reduction of dislocations

9 Examination for injuries (including putting up
fractures)

16 Eye operations
? forcible straightening of joints
8 Application of Escharetics
? Opening abscesses and sinuses

18 Operations uvron teeth

$ Operatious uvon toe nail

79 or more tiian onc third in what may be considered

triflire operations.

(Bncyclopaedia Medice "Anaesthetics®
Vol. J )
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Appe'ndix No. III

Aﬂh\u\oshatvoq OI
Nummber and partlculars ofseach Anaestretic

during the four years 1897 to 1900 Inclusive.

Nitrous Oxide alone 167
" " combined with Oxygen 208 3875
Ether alone 27
" preceded by Nitrous Oxide 434
Y " " Mixtures 106
" " " Chloroform 27 644
Mixtures of ¢htoFoform & Kther 150
and A C L Mixture 8 2380
Chloroform alone 151
Iotal 1400

Numbers in which dangerous symptoms were exunibited.

In the Nitrous Oxide group there were none.

In the Ether group, there was one which gave rise to some
anxiety after the operation: the case of a stout elderly

woman who was over an hour under Ether for Renal Calculus.
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Appendix No., III (Contd)

After remouval to bed'cyanosis and embarrassed breathing
from excessive secretion fn the trachea came on but were
speediiy relieved on'vomi;ing.

In the Mixture group,?%ne case during an operation for
Jasiro-enterostomy signs of gradual reart failure were
noticel but wore relieved by lowering the head and the
use of kther.

Among the Chloroform Eases three cascs of danger occurred.
one durinc an exnloratory operation on the kidney, when
that organ wac being handled, sudden syncope occurred;
relieved after a few moments of arvificial respiration.
The anaesthesia was ocontinued satisfeciorily with Lther,

Another attack of syncope occurre. during an operatvion on

the left breast in separating that glénd from its subjacent

structures. Artificial respiration wac resorted to with
success, and the anaesthesia contirued with A € E Mixture in
preference to Ether, owing to the presence of bronchitis.

The third case,also of syncope,occurred in a: abdominal

section where extensive adhesions were being separatel in the

neighbourhood /
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Appendix No. III (Contd.)

neighbourhood of the stomach. 1his, too, was relieved by

prompt resort to Artificial respiration andEther was employed
to continue the Anaesthesia. No anxiety was aftcrwerds
felt as to the condition of the pulse vhich cecame good out

tie respiration continued unsatisfaciory,
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Appendix No. III (contd.)

Analysis of the 1400 Cases

Hature of Qperation Nitrous Ox. Ether Chloroform Mixturss

Dental 341 499 5 10
Minor Surgery 30 14 31 45
Nose and Throat 3 5 ? 2
Harellp - - 6 1
¢left Palate - - 8 -
Other Oper”3, ahout routh - - 4 ?
Braln (trephining, - - 2 -
Mastolia - 1 3 2
Neck (glands) - 3 10 11
Enpyema - - 1 4
Rreast - 10 2 4
Abdominal Section
Gastro-Enterostomy - ? - 5
Ckfolecigstotomy - 5 1 4
Appendix Cases - 9 2 3
separating adhesions - ] 1l -
Perforated Ulcers - 2 - -
Hysteropexy - 4 - 2
Ovaries (Removal & tumours; - 5 2 1
Intestinal obstruction - - 1 2
Exploratory - 2 2 3

Other Abdoninal - 2 1l -



Appondlx No.III (Contd,)

Nitrous Ox.

Hernia
Radicle Cure

Strangulated
Kidney
Exc‘sion
Floating
calculus
Abscess
Exploratory incision
Rladder (Cystotomy and
L Bxamination)
Circumcision
Castration
Other op"3,on genital

organs
Rectal Qperations.

Hoemorrholds

Exclsion of Rectunm
Fissure

Other Rectal Operations
Psoas Ylumbar anscess
Hip (Bxclision

other operations on Hip

Gynecological

Curetting

(12)

KEther Chloroform AMixtures

S

13

4

16

20

1l



Appendix No,III (Contd,)

Nitrous Ox.

vVaginal hysterectomy
Perineorraphy

Other gynecological
Onstetric

Ophthalmie
Operations not

included in above:-
Extremities, joints, &o.

375

(13)

Ether (Chloroform Mixtures

3

15

644

2 3
4 -
15 5
- 1
5 37

151 230
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Appendix IV,

Frequency of Respiratory Complications occurring after

adninistration of Kther.

a) Mr Rumboll, Leeds.

1500 adninistrations. 6 Ca.s 83.

undey Ether.
1 Rronchitis abdominal Section, # hour, Previous

history of pbronchitis.
1 Pneumonia (died) 1sft nreast and glands. 50 min,
4 Rronchial irritation:-

1) Abdominal section 13 hours, previous history.
hetter in 48 hours

2) Abdominal Section 1% hours. Rronchitls every
winter. better in 3 days.

3, Bxtraction of teeth. Crown fell in larynx,
but was caeughtdup., better in 3 dayes

4, Tonsils and Adenoids. Retter in 5 days,

b) Rlake, Roval Free Hospital.
1250 addnistrations - 3 cases.

1; Practured scapula. wheel passing over chest.
developed pneumonia.

2) Pistula in ano, phthisis of right apex - made
’ worse.
Cc..!;
3) Radicle cure hernia - family history phthiais,
T ¢ough and expectoration for 4 days.

c) /
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Appendix IV, (¢ontd,,
c) Julliard, 4000 adiinistrations with no lung
, complication,

Mayo Robson; none in private, but some in
hospit al,

d) Dr, Hewitt, London Hbspital.

3350 administrations - 2 cases - hoth previous
history.

®) Carter Rraine.

4380 adainistrations. 1 Cass,

a) ‘Transactions of Society of Andesthetists Vol.III
h) Ihid.

¢) (uoted by Ruxton) Inid.

d) , Inid.

P57
p. 65
P.?5
p.101

p.84%



