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PREFACE T0 THE SECOND EDITION.

HE advent of ethyl chloride as a general anwsthetic
has necessitated an almost complete re-writing and
re-casting of several portions of this little book to bring it up
to date. During the past two years this drug has made
enormous strides in this country, and bids fair in a few
years to be the most frequently employed anwesthetic which
we possess. It has almost completely displaced nitrous oxide
as far as general surgery is concerned, although this
anmsthetic will probably continue to be employed in
dentistry.

Throughout the preparation of this edition I have had
the benefit of valuable practical advice and suggestions from
my colleague Dr. Daniell, and to him, also, I am indebted for
kindly taking the photographs from which a number of the
illustrations have been prepared. To Mr. W. J. Stuart,
I am greatly indebted for the trouble which he has taken in
revising the proof sheets. My thanks are also due to
Messrs. Down Bros., Arnold & Son, Barth & Co., and others,
for kindly lending electros for purposes of illustration.

While the book has not been enlarged to any extent, my
endeavour has been within a comparatively small compass
to give a fairly comprehensive account of the practice of
angsthetics at the present day, such as I trust may be
intelligible and serviceable to the general practitioner and
student.

THOMAS D. LUKE.

EpIspuRGH, Octoher, 1904.
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CHAPTER I
INTRODUCTORY.

THERE are few subjects to which a student gives less attention
during his curriculum than that of anwmsthetics. As Sir
Frederick Treves has said : ““ There is a widespread impression
that to give chloroform is a minor act—that the power comes
with the granting of the diploma—and the significance of
the procedure is sometimes emphasised by the remark,
“Well, if a man cannot give chloroform, what can he do 2’ ”
From some of our schools men are sent out year after
year, absolutely ignorant of the elementary principles of
anesthetic administration, or, at the most, with a very
imperfect knowledge of one anesthetic—usually chloroform.
Can we wonder that the mortality under anmsthetics at the
present time is a very heavy one ? For this state of matters
the councils of some of our universities and licensing bodies
are responsible. Two of these, however, have recently made
1t compulsory for students desirous of their diploma to present
a certificate showing that they have received proper instruection
in the use of the various anmsthetic agents, and it is to be

hoped that very soon some of the older and long established

bodies will follow their good example.
1
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No one anwmsthetic can possibly be universally adopted if
the best results are to be obtained; and while fully alive to
the difficulty of men m general practice, long past their
student days, rendering themselves familiar with the use of
inhalers for ether and other comparatively safe anwmsthetics,
we cannot help feeling that, in certain parts of Great Britain,
chloroform could frequently be replaced by one of these safer
agents, with advantage to both doctor and patient, and that
the greatly increasing mortality from anwestheties is largely
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TG, 1.—Diacuax of the annual numbers of * deaths from anmsthetics” in
England in the years 1888 to 1901, constructed from the returns of the Registrar-
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due to the indiseriminate, not to say reckless use of this

. valuable but lethal agent. It has been recently pointed
out that the anmsthetic mortality has more than doubled

during the last ten or twelve years.
In regard to this striking diagram, Professor Waller says,”

« the unsifted figures of such returns are not, 1 am aware,

1_11'1impemhable scientific evidence of the number of deaths

caused by anmsthetics.

% Lancet, 28th November, 1903.



- ————

INTRODUCTORY. 3

« The numbers may be too high or too low ; they may in-
clude cases not caused by anwesthetics, but that have occurred
from other causes during anwmsthesia; or they may fail to
include cases of death really caused by anmstheétics, but
certified, and quite honestly certified, as caused by that disease
for which the services of the surgeon and the anmsthetist
have been invoked. I think, however, that the returns are
sufficiently voluminous to be amenable to the law of large
numbers,” and to justify us in regarding the actual figures,
inclusive of their plus and minus errors, as fairly representa-
tive of the state of the case as regards the death-rate from
anesthetics in past years. The figures are at least arranged
by an unprejudiced machinery, and I cannot but regard as
disingenuous the assertion that such figures are worthless,
and the demand for their detailed analysis. Detailed analysis
is impossible, and, even if possible, would be misleading, for
if faults of commission might be detectecl faults of omis-
sion might be beyond correction.”

Ether and chloroform have, since their introduction, been
rivals for the surgeon’s favour, and each in its turn has taken
the premier place, at different periods, almost all over the
world.  Chloroform has nearly always been more popular in
tropical countries and in Scotland—the land of its birth.
Endless, and often not very profitable discussions have taken
place as to which was the better anmsthetic, and after about
half a century of such controversy, we have fairly come to
the conclusion that each anwsthetic has its place, that the
man who is familiar with the use of both is in a better
position to obtain good results than he who is only
acquainted with one, and that in regard to all anmsthetics
much more depends on the skill and experience of the

administrator than on the nature of the anwmsthetic or
inhaler used.
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TaE RELATIVE MORTALITY UNDER THE VARIOUS ANASTHETICS,

The safest anmsthetic of which we know at the present day
is nitrous oxide, the death-rate of which is given (by Buxton)
as 1 in 100,000, but we can only regard this as a nominal
death-rate, for it must be considerably less. We are safe in
saying that this anmsthetic has been administered on many
million occasions, and only thirty-five deaths have been
recorded during the past half century. We find that the
death-rate of ethyl chloride is about 1 in 12,000 ; ether,
1 in 10,000 ; ACE* and CE mixtures, 1 in 7500 ; chloro-
form, at least 1 in 1000. .

Looking at these figures, an immediate deduction is to be
drawn, which should be applied in practice, with the object of
reducing the excessive number of fatalities which, as we have
shown, at present occur under anmsthetics. This obvious
deduction is that some of the known anwsthetic agents are
less likely than others to act in a toxic manner on the
human organism, and we are surely bound to use the safest
anesthetic which we possibly can for any given operation,
taking all the cireumstances of the case into consideration.

This should certainly be made a working principle, and a
few instances will illustrate this point. We have no right
whatever to give chloroform to a patient who puts himself
trustingly into our hands for the extraction of a few teeth,
if nitrous oxide gas, or ethyl chloride and ether, are avail-
able. Similarly, if a patient is to be curetted, and there is
no contra-indication to ether, we are in duty bound to
administer this anwmsthetic, or at any rate CE mixture, in
preference to pure chloroform. At the same time, unreason-
able or unreasoning bias is to be avoided, and if an operation

* ACE is a mixture of aleohol, 1 part ; ehloroform, 1 part ; ether, 1 part.
CE is a mixture of chloroform, 1 part, and ether, 2 parts,
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1858

15868

1877

1879

1889

1890

1901

Dr. John Snow’s classical work “On Chloroform and
Other Anesthetics” appeared.

Dr. Evans demonstrated the value of nitrous oxide
at the London Dental Hospital.

Dr. Clover invented his portable regulating inhaler
__the most valuable anmsthetic mechanism ever
introduced.

Glasgow Committee of British Medical Association
met, and condemned the use of chloroform.

The first Hyderabad Comrission met.

The second Hyderabad Commission met, and con-
cluded that « chloroform was a comparatively safe
body, used properly.”

The British Medical Association Committee published
a fresh report, again condemning the indiserim-
inate use of e¢hloroform.

1902—8 The introduction into general use in the United

Kingdom of ethyl chloride as a general angesthetic.
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method used involves any air limitation; and to fully
anwsthetise a fat, short-necked person by means of a Clovers
inhaler, without producing undue secretion of mucus and
saliva, with considerable eyanosis, is well-nigh impossible.
For this type of patient, therefore, CE or chloroform, given
with plenty of air, is indicated.

Edentulous people sometimes give trouble by sucking in
their lips in a valve-like manner and so obstructing the air-
way. This necessitates the separation of the gums and lips
by the fingers and the insertion of a corner of a towel or a
small dental prop. _

To the various organic diseases which indicate one
anwmsthetic and contra-indicate another it is only possible to
allude very briefly.

Cardiac Valvular Disease.—Patients suffering from
organic cardiac disease, generally speaking, take chloroform
or mixtures containing it quite well, often better than ether,
but the greatest possible care in inducing and maintaining
perfect anwmsthesia is necessary. In many such cases there
is a marked tendency to syncope, particularly in the stage of
recovery and vomiting.

In Cardiac Myasthenia with myocardial degeneration of a
fatty nature, or in simple atrophy, ether or CE mixture is
strongly indicated, chloroform and nitrous oxide strongly
contra-indicated. Grave responsibility is incurred in casually
sending such patients to a dentist for extraction of a tooth
under nitrous oxide. The majority of fatal accidents under
this ordinarily very safe anwmsthetic have occurred under such
circumstances.

The existence of Active Bronchitis, and marked tendency
to bronchial affections, contra-indicates ether. Tubercular
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In many cases the choice of the anwsthetic requires the
gravest consideration, for it is obvious that some of the
pathological conditions mentioned may co-exist, and then we
may have a contra-indication for both ether and chloroform—
e.g., glycosuria with a bronchitic tendency. In such cases all
the cirecumstances must be taken into consideration, and the
anwsthetic which we consider least objectionable employed.

NATURE oF OPERATION.
Cases switable for Ethyl Chloride.

(1.) Extraction of teeth.
(2.) Opening superficial abscesses.
(3.) Tenotomies.
(4.) Removal of aural polypi.
(5.) Passive movements of stiff joints.
(6.) Avulsion of toe nail or finger nail.
(7.) Removal of external piles.
(8.) Scraping patches of lupus.
(9.) Application of cautery.
(10.) Removal of drainage tube or dressing from sinus, &e.
(11.) Turbinectomy.
(12.) Removal of post-nasal adenoids.

Cases switable for Ether (whick may be preceded by N,O
or Ethyl Chloride, with advantage in most cases).

(1.) Operations on extremities, such as amputations,
osteotomy, reduction of dislocations, and excisions
especially of large joints,

(2.) Operations on rectum for piles, fistule, stricture or
excision,

(3.) Operations on the genito-urinary organs; lithotomy,
urethrotomy, castration, amputation of penis,
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operations for wvaricocele ; nephrotomy, and
nephrectomy,

(4.) Many simple hernia operations and colostomies.

(5.) Excision of breast—partial or complete.

(6.) Most ovariotomies, amputation of cervix, vaginal and
most supra-vaginal hysterectomies,and all curettings.

(7.) In all conditions of collapse—e.g., after railway

Fig, 2,—THE TRENDELENBERG POSITION,

smashes, gunshot wounds, strangulated hernie,
and ruptured viscera, and where the patient’s
vitality is extremely low from eachexia, debauchery,
or chronie inanition.

(8.) In all dental extractions of a prelonged kind, for
which the period of anmsthesia provided by nitrous
oxide and ethyl chloride is too brief,
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Cases switable for Chloroform.

(1.) Operations on the neck—e.g., plastic operations and
removal of tubercular glands.

(2.) Intracranial operations.

(3.) Excision of tongue, inferior and superior maxille.

(4) Abdominal operations, when preferred by the surgeon,
where the exaggerated Trendelenberg position

FiG. 3.—ANNANDALE'S POSITION FOR THROAT OPERATIONS.®

is used, or the patient breathes too vigorously
under ether.

Kochert remarks that in his opinion “for operations

* This is more commonly known as Rose’s position—Dbut attention was
first. drawn to its value in throat operations by Mr. Annandale in Lancet,
28th November, 1879.

T “Operative Surgery.” Second Edition, Translated by H. J. Stiles,
1903,
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Further, it may be desirable to commence with one
anmsthetic and continue to maintain anwesthesia with
another. Many deaths from anwsthetics are due to persist-
ence in the use of an anmsthetic which, fo the inatiated, 18
obviously unsuitable for the patient.

Tae AGE oF THE PATIENT.

Under 5 years.— Either pure ether, or CE on a
Schimmelbusch mask, is to be recommended. Young children
are as readily anwesthetised with ether as with chloroform,
and it is well to remember that to young infants chloroform
is a powerful, protoplasmic poison, which may produce
marked degenerative changes after the anwsthetic effect has
disappeared.* Further, « false anw®sthesia ” is less common
with CE than with chloroform.

From 5 to 15.— CE mixture may be used with
confidence, and will give best results.

From 15 to 70 and over.—If there be no respiratory
trouble or other contra-indication, ether may be used as
the routine anmsthetic. CE is also an excellent anwsthetic
here.

# See H, J. Stiles, Scott. Med. and Surg. Journal, August, 1904
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Gas cylinders are of two kinds—

(1) Angle pattern, and (2) Ordmary pattern.

The former is the most convenient kind, as it can readily
be turned on and off with the foot when on a stand by one
manipulation, and leakage is less apt to occur. These
cylinders have to be very strongly made to stand the enor-
mous pressure of the liquefied gas, and are rather costly, but
are let out on hire by the makers of nitrous oxide.

They are made in 25, 50, 100 and 500 gallon sizes, but
- for general purposes the 50 and 100 gallon sizes are most
convenient,

Fia. 5.
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NITROUS OXIDE CYLINDERS.

Formerly dentists used a gasometer for nitrous oxide,
but this is seldom used at the present day. The actual
technique of the administration with it was even simpler
than with the modern apparatus, but the gasometer was
more expensive, apt to leak and get out of order, and was
the reverse of portable.

Technique of the Administration.—The patient should be
seated on a dental chair or an easy chair with a high back ;
tbe head must be neither hyper-extended nor flexed, but so

placed that it is in the same vertical axis as the spinal
2
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allowed. Throughout the administration the bag 1s kept
moderately distended with gas.

The available anmsthesia may be somewhat lengthened by
giving a breath of air to every five respirations during the
induction of anmsthesia.

Nitrous oxide anwmsthesia is divided into three stages, just
like the anmsthesia of chloroform or ether, but the change
from one to the other is so rapid that they are not easy to
differentiate ; neither arve they of any great practical importance,
beyond the fact that it is necessary to be familiar with the
signs and symptoms of the third stage, when the patient is
in a condition of true anmsthesia, and the operation may be
commenced,

After the first breath or two of gas the patient has a
strong inclination to take a deep inspiration, and has a marked
feeling of expansion or exhilaration. Consciousness is soon
lost, and vivid dreams are common, rendered very unpleasant
if the operation 18 begun too soon.

Signs of Full Anwsthesia.— The patient’s breathing
becomes deep and stertorous; the complexion is markedly
cyanosed, clonic muscular contractions commencing in
the orbicularis palpebrarum and extending to the limbs,
constituting the phenomenon known as jactitation. The
pupils are dilated; the conjunctiva insensitive; the pulse
full and bounding ; the eye-balls rotate from side to side or
become fixed, while the features are often considerably
distorted and unpleasant to look at.

The average time to induce anwmsthesia is . 56 seconds.

The average duration of anmsthesia, . 39 seconds.

How pors Nrrrous OXIDE AcT?

Let it be understood at once that, although the appearance
of a patient deeply under the influence of nitrous oxide
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as the introduction of any gas into the pulmonary circulation,
if we exclude oxygen, increases friction, and so interferes in
some degree with the circulation.

(5) A mixture of air and N,0O with a proportion
not esceeding 30 per cent. of air, or a mixture of N,O and
oxygen with not more than 12 per cent. of the latter, will
produce an agreeable and efficient anzwsthesia.

ArTER-EFFECTSs OF NITROUSs (XIDE.

The after-effects of nitrous oxide are, as a rule, exceedingly
slight and transient; indeed, there is no known anmsthetic
which produces less constitutional disturbance.

Slight headache and vertigo, accompanied by a feeling of
lassitude and depression, are occasionally seen. If at all
marked, some impurity in the gas may be suspected, or the
administration may have been faultily conducted, and too
much CO, administered along with the nitrous oxide from
re-breathing, or some blood may have been swallowed. If
the patient has had a meal within the last two hours, these
symptoms are more prone to occur, and may be accompanied
by nausea and even active vomiting.

Accordingly, it is well before administering to inquire
when the last meal was taken.. Pallor and faintness are due
usually to stomachic disturbance and threatened vomiting,
rather than to any direct circulatory disturbance.

Two administrations at a sitting can rarely be carried out
without causing a good deal of after-discomfort and headache,
and should therefore not be undertaken unless the patient
lives at a distance, and it is especially desirable to complete
the extraction at one sitting.
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The Apparatus.—A certain amount of anwmsthesia can be

induced by simply spraying the drug on to

a handkerchieft

formed into a cone, or on to the inside of a Blake inhaler.

If this is done, it is best to
measure out 5 e.c. (about 75
minims) into a minim measure
and throw it at once on fto
the inhaler, as freezing is
less likely to occur. Such a
method answers for emer-
gencies or where a better
inhaler is not available, but
best

results an inhaler such as we

for reliable and the

now figure is necessary.

The essential parts for any
apparatus which will produce
satisfactory and reliable anss-
thesia by means of ethyl
chloride are in brief the
following :—

(1.) A one-gallon rubber
bag, preferably with a wide
mouth.

2.) A face-piece such as
is used for ether or nitrous
oxide,

(3.) An angle junction
tube for the two.

P
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FiG. 0, —AUTHOR'S ETHYL CHLORIDE
INHALER.

Such an apparatus can be readily formed from the parts

of a Clover's or Hewitt's inhaler.

From the former the

inhaler figured above was prepared, the only addition being
a simple tube for introducing the ethyl chloride, which passes
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down the lumen of the vertical arm of the angle junction
tube. This modification can be made in the Clover apparatus
at a very trifling cost. It is best to avoid the use of any
lint or cotton-wool along with this inhaler, as this is quite
useless and wasteful of the anwmsthetic. There is some little

difficulty, and especially for the inexperienced, in measuring

Fia., 10.—THE ADMINISTRATION OF ETHYL CHLORIDE.

the exact amount of ethyl chloride when it is introduced
directly from the original cylinder.® In view of this, the

— = -

# To meet this difficulty, an admirable little contrivance, “The Auto-
matic Indicator,” has just been invented by Mr. Vernon Knowles. Itisa
seale set at each administration, and enables one to tell at a glance how
much ethyl chloride has been used, It can be obtained from the Dental
Manufacturing Co., London.




e SR T T

NITROUS OXIDE, 25

manufacturers of the drug have placed capsules on the market,
containing 8 c.c. and 5 c.c. respectively, and hence there can
be no difficulty in administering an exact quantity. The
small capsule will be quite enough for a young child, while
the larger size, properly administered to an adult, will induce
an anwmsthesia of from two to three minutes duration, if
required.

The Administration.—Whenever possible, the drug
should not be administered until a period of two hours has
elapsed since the last meal, as sickness is then less liable to
occur. The clothing of the patient should be loosened,
the collar or anything tight around the neck being
removed.

The patient may be seated in a dental or other chair with
perfect safety, but, if more convenient for the performance of
the operation, he may be placed on a couch. After having
inquired as to the existence of artificial teeth (which, if
present, must be removed), the inhaler—without any
anmsthetic in it—is carefully adapted to the patient’s face,
and he is asked to take two or three breaths to and from
it.

After he has been got to breathe freely and comfortably,
the ethyl chloride should be introduced: It is best to do
this somewhat gradually, as otherwise the vapour in the bag
becomes suddenly very pungent, and the patient holds his
breath. Although good anwmsthesia may be soon obtained,
the patient will complain afterwards, in many cases, that it
was very choky.”

It is well to take the exact time to a second when the
ethyl chloride is introduced into the bag, and it will be found
that signs of complete anwmsthesia are present before the
lapse of ninety seconds in the very large majority of cases ; if
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ErayL BRrOMIDE.
(C,H.Br.)

Ethyl bromide has been used in this country chiefly by
Dr. Brown Kelly of Glasgow, for adenoid operations. It is
neither so pleasant an anwsthetic nor as safe as ethyl chloride,
but, properly administered, affords a good anwmsthesia of one
minute or more, and is thus well adapted for a brief
operation, such as removing adenoids or tonsils. It has the
advantage over ethyl chloride that, with it, no special inhaler
is necessary, as it is best given on a towel or napkin held
close over the patient’s face, all air being practically excluded
for the time being.

It is undesirable to repeat the administration at a sitfing,
as can be readily done with ethyl chloride, and care should
be taken to keep the drug * in a carefully stoppered bottle
in a cool place. The dose is from 1% to 3% drachms,
according to the age of the patient.

SIGNS OF ANESTHESIA.

In fifty to seventy seconds from the commencement, ster-
torous breathing ensues. This may be allowed to continue
for ten seconds before stopping the inhalation, if a fairly long
anesthesia is wanted. Sometimes the breathing will only
become deep and regular, as in profound sleep. The limbs
become relaxed, and the corneal reflex is abolished.
Voluntary movements cease. If these symptoms do not
ensue in less than ninety seconds, and if there are at that
period rigidity and irregular breathing, then the drug has
been improperly given and too much air admitted.

* Dr. Inglis Clarke says, if properly prepared, ethyl bromide is a very
stable drug,
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CHAPTER 1V.

ETHER.
(Syns.—Sulphuric Ether, Anhydrous Ether (CoH;),0.)

ETHER is a colourless, very volatile liquid, with a peculiarly
strong odour and hot taste; it is highly inflammable, burns
with a white flune, and contains about 8 per cent. of
spivit. Tt has a specific gravity of ‘715 to -725.
The varieties used for anwesthetic purposes are ethylic
ether, prepared entirely from ethyl alcohol, and what is
called < pure anmsthetic ether,” which is carefully prepared
from methylated alcohol, from which the wood spirit has
been removed. Unless the source is a reliable one, however,
and this is quite certain, it is better to employ ethylic ether.
Crude methylated ether, such as is used for disinfecting
and cleansing the skin prior to an operation, is inadmissible
as an inhalant.

THE ADMINISTRATION,

Three methods are employed, two of these being almost
the same :—

(1) THE OpEN METHOD. (2) Tae Semi-orEN METHOD.
(3) Tue Crose METHOD.

(1.) The Open Method. — The most simple way of
administering ether by the open method i1s on a towel

or Schimmelbusch mask, but the latter is only suitable
29
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the patient a little ether on a towel for a moment or two from
time to time, when the pulse is flagging. This is much
preferable as a prophylactic measure to waiting until
the patient has collapsed, and then injecting ether
hypodermically.,

(2.) The Semi-open Method.— The apparatus most
commonly used for this purpose are the following :—

1. Blake’s Inhaler (somewhat modified by the author).
| 2. Rendle’s Mask (only those made of celluloid or metal
are admissible).

Of these the modified Blake inhaler is, all things
considered, the best and most generally useful, and is
largely employed in America. It consists of a truncated
pyriform cone, of tin plate or German silver, about 7
ins. long ; the upper aperture is about 2 ins. x 1 in.,, and
the lower about 4 ins. X 3 ins,, and is fitted with a pneumatic
rubber face-pad, so that, if used for administering ether
the air supply can be somewhat controlled ; but, on the
other hand, if the inhaler is being used for CE, this pad
can be easily removed and more free air supply allowed.
Inside this larger cone is placed a smaller complete cone of
stiff wire-gauze, rendered more rigid by a cireular metal
'| band at the base; on to this cone, before inserting it, is
' wound some narrow domette bandage, only as much being
put on as will leave the apex of the cone uncovered. This
domette bandage acts as the vehicle for the ether (just as
the sponge does in Silk’s cone). The inhaler is really very
much like an Ormsby without the bag, and, when using it for
an average type of patient, very little more ether is necessary
than is used with an Orimsby, or even a Clover, to keep up a
satisfactory degree of anmsthesia, seven to eight ounces an
hour being usually necessary. One great advantage of this
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troublesome. It is of great importance to gain the con-
fidence of the patient, and get him to realise that, disagree-
able as the proceeding is, it is for his good ; and, while
beginning with a dilute vapour, to gradually and progressively
increase the strength as soon as the patient gets dazed and
is losing consciousness.

The respiratory rhythm is always more or less interfered
with by swallowing movements and temporary closure of the
larynx, but by degrees the larynx gets accustomed to the
vapour, 1ts reflex 1s subdued, and the breathing grows regular.

(3.) The Close Method.—Until quite recently either
Clover's or Ormsby’s inhalers were almost exclusively used
for administering
ether by  this
method, but a few
years ago Dr.
Hewitt brought out
his improved wide-
bore Clover inhaler,
which is the best
apparatus of the
kind obtainable.

With no other are there the same ease and
comfort in the production of anmsthesia, both o
as regards the anwesthetist and the patient,
which are experienced with what we shall in
future refer to as Hewitt's inhaler.

The practitioner who proposes to give
ether by the close method will do well to
use it and no other, for it is in several ways
superior to the ordinary Clover, and costs

F1a. 13.—orovER's
INHALER,

very li.;;tlc more. It is scarcely possible too strongly to
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condemn the cheap ether inhalers, as a rule “made in
Germany,” and sold in a flimsy leatherette case for
about half the
price of a good
inhaler. They are,
as a rule, very
badly constructed,
and only calculated
to make the inex-
perienced  think
that the adminis-
tration of ether is
an extremely diffi-
cult and tedious
matter. As will
be seen from the
diagram, Hewitt's
inhaler 1s some-

what different in

TG, 14.—HEWITT'S WIDE-BORE INHALER.

shape from the
ordinary Clover ; it is not fitted with a civeular water-jacket,
but has a small tank or “thermofore” on one side which
answers the same purpose. There is a much larger opening
than in a Clover for introducing the ether, which can be
offocted without removing the inhaler from the patient's
face, and instead of the chamber revolving on the shaft, this
latter is revolved within the chamber by means of a handle
fixed to it. 'The face-piece is an exceedingly well-made one,
and is attached to the ether reservoir by serewing it on to
o thread. There is thus no risk of the face-piece becoming
detached when a patient struggles violently, as sometimes
oceurs with the old pattern Clover. But the most important
improvement, undoubtedly, is the wider bore of the shalft,
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which enables the patient to breathe with greater ease and
freedom, doing away with much of the somewhat suffocating

F1e. 15.—CLOVER'S INHALER IN SEPARATE PIECES,
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F16, 16.—COMPARATIVE SIZE OF THE BORES.

sensation experienced with a Clover, and hastening the induc-
tion of anmsthesia,






e R R

ETHER. 37

When the index stands at O, the slots in the shaft and
the casement of the shaft are in diametrically opposite
positions, and no ether can pass out of the reservoir; at 1
they partially overlap, at 2 they do so to a further degree,
while at F or full, as shown in Fig. 17 B, they completely
coincide, and ether is passing freely from the chamber into
the shaft and thence into the bag and the patient’s
lungs.

A great deal of importance must be attached to the

construction of a face-piece,
which should be so designed
as to adapt itself closely
around the patient’s face, and

not allow any leakage of air 5000 DOUBTFUL BAD
at the junction of the nose

and the internal canthus. It P

should not be oval or circular

as regards its shape on cross

section, but narrow at the Gooo BAD

top and broad at the base;

looked at from the side the

cushion should form an are é 7

of a large circle and not be

simply vertical. s BED
The accompanying dia- F16. 18.—FACE-PIECES.

grams will show the features of a good type of face-piece
better than they can be described.

RuLeEs ror using CLovER's or HEWITT'S INHALER,

I. If the inhaler has recently been used for another
operation, thoroughly cleanse the face-piece with 1 to 20
carbolic and warm water and dry carefully.
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indication for it. Disregard moderate duskiness or lividity
unless associated with impaired respiration or circulation ;
if the breathing is stertorous along with lividity, air muss
certainly be admitted. Healthy, vigorous patients more
commonly become quickly dusky than patients in a condition
of asthenia from prolonged illness. If the air be too early
admitted when the patient is dusky, he will very probably
come round enough to hold his breath, set his teeth, or start
coughing, and give the administrator trouble. When the
patient is once thoroughly under, generally from three to
four minutes from the commencement, an inspiration of air
may be allowed, the administrator taking care to catch the
next expiration in the bag. The more vigorous the patient,
the more necessary is it to be careful as to the amount of air
admitted, if anmsthesia is to be secured without struggling
or excitement. When dealing with feeble patients and those
who are gravely ill, speed in securing anwmsthesia must yield
to regard for the patient’s colour.

VIII. Roughly speaking, a breath of air may be given in
every five inspirations, but the more air the patient gets,
the more ether he will require to keep him anasthefised.
I have latterly found that it is quite possible, once having
got the patient well anmsthetised, to keep him so when the
bag is removed and ether turned on to full, re-application of
the bag being only necessary if the patient shows signs of
lightening anwsthesia.

IX. If the patient shows symptoms of excitement and
commences struggling, the inhaler must be closely applied
and ether pushed. The asphyxial element, which is so
dangerous under chloroform at any stage, 1is without any
considerable risk when we are giving ether ; the only point
being that the more air deprivation the patient is subjected
to during the operation, the more likely he will be to suffer
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anxiety to himself, produce by its means a most satisfactory
anwesthesia for surgical operations. Ether anmsthesia is as
safe as profound surgical anwsthesia can reasonably be expected
to be, although there is an amount of respiratory activity
frequently caused, not seen in chloroform, and although the
air-passages are more often temporarily oceluded than when
that anwmsthetic is employed. The most important point
concerning the use of this valuable agent is that, when once
a deep narcosis has been produced, the administrator may
feel assured that he will receive sufficient warning, should
untimely symptoms oceur, to meet them with deliberation and
success. When chloroform is being used, patients not in-
frequently pass into a condition of some danger with little or
no warning to the administrator. Under ether, healthy
patients may be raised into a sitting posture; may be
subjected to a slight operation before they are very deeply
anesthetised ; their air supply may be so restricted that
considerable cyanosis is occasioned ; and yet the circulation
will not show that liability to sudden fluctuations and
depressions so commonly seen under chloroform. More-
over, the breathing under ether is usually quite obvious
and audible, and any alteration in rhythm or character may
be at once noticed ; the inaudible and sometimes shallow
respiration met with under chloroform is almost unknown
under ether.

Owing to the rapidity with which patients become
anwsthetised by ether under ordinary circumstances with a
closed inhaler like Clover’s, we do not now have such an
opportunity of studying the so-called stages of the inhalation.

They do not differ to any marked extent from those of
chloroform anmsthesia.

First Stage.—Swallowing, cough, and some holding of the
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flushed, his conjunctiva injected, and perspiration, especially
over the face, is commonly seen. The pulse remains
quickened and robust in quality. The breathing is inclined
to be somewhat hampered during this stage, owing to a
tendency to general muscular spasm. As the anmsthesia
deepens, however, the breathing becomes regular, and com-
mencing stertor may be detected,

With a close inhaler the first two stages are passed over,
and the third stage of deep anwmsthesia reached, in three to
four minutes.

Third Stage.—In this stage we have the typical signs of
true surgical anmsthesia. The cornea is insensitive to touch.
Muscular relaxation is present, and the extremities are flaceid.
The breathing becomes regular and somewhat stertorous ;
the stertor, along with the duskiness which will often
accompany it, is speedily relieved by allowing some breaths
of air.

The operator, if unacecustomed to ether, not uncommonly
remarks on the blueness of the patient’s blood on making
his ineision, but this is speedily eliminated by a few breaths
of air.

The pupils differ from chloroform pupils in some respects.
Their size varies from 3% to 4} mm., and they sluggishly
respond to light. No great reliance can be placed on the
pupils as land marks until the anmsthesia has been estab-
lished for a little time. The administrator need not be
alarmed by an extremely dilated pupil if the patient’s colour
be good, for, in certain cases, it is impossible to obtain a very
deep anwsthesia without this.

The pulse is full, bounding, and regular; and incised parts
are often very vascular, the surgeon not uncommonly remark-
ing on the free hwmorrhage. The pulse has somewhat
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to masseteric spasm, swelling of the tongue, and a
varying degree of laryngeal spasm. Florid vigor-
ous subjects may clench their teeth and hold
their breath, necessitating the insertion of a mouth
wedge or Mason’s gag.  Respiratory embarrass-
ment from these causes, unless it has existed for
a considerable period, is always unattended by
cardiac depression.

(3.) Failure of circulation independent of overdose is
practically unknown apart from some pre-existing
condition of a pathological nature, such as goitre,
grave cardiac disease, the occurrence of profuse
hemorrhage, or severe surgical shock.

(4.) Foreign bodjes, blood and vomitus, may pass into the
larynx and trachea, just as in chloroform.

(5.) Apoplexy has been recorded, but is extremely rarve.
The administrator should take this possibility into
account, however, in dealing with a patient of
advanced years with brittle atheromatous arteries.

The rules guiding the administrator as to the depth of
anesthesia in ether differ a little from those in chloroform.
The proper level of anmsthesia will vary entirely according
to the nature of the operation. Abdominal sections, opera-
tions on the genito-urinary tract, or in the region of the
rectum, especially where dilatation of the sphincter is
requisite, call for profound ansmsthesia. Some patients seem
to have peculiarly irritable vomiting centres, and in dealing
with these, particularly during operations on the abdomen
and the region of the neck, deeper anmsthesia will be
necessary to completely paralyse this centre. The adminis-
trator is, as in the case of chloroform, guided by—
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The Apparatus for Administering.—The vehicles most
commonly employed are the following :—

A Handkerchief.

A Napkin,

A Piece of Lint.

Schimmelbusch’s
Mask.

A Towel.

These must be F16. 19, —sCHIMMELBUSCH'S MASK.

supplemented by some form of drop bottle, of which there
are various patterns — Skinner's and
Mill’s being the best.™

Technique of the Administration—
The patient, having been as carefully
prepared as circumstances permit, is laid
in the supine position,t and, whenever
possible, on the table on which he is
to be during the operation. Nervous
patients may object to this, and then the
anesthetist must accommodate himself
to circumstances. It is very objectionable
to have to give chloroform to a patient
i lying in bed, but if it has to be done, the
Fic. 20.—skivwen's  patient should be asked to lie, so far,

i diagonally across the bed.

Wi
z
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ARHMNOLD &

* A quite efficient, but inexpensive drop bottle can be readily improvised
with a flat 2-0z. medicine bottle and a perfume stopper.

t Chloroform, more than any other known agent, rapidly abolishes
the vascular mechanism which compensates for the hydrostatic effect of
gravity (L. Hill).

The physiological experiment of glass tube and rubber tube and stop-
cock, connected with a water-cistern, very well illustrates the difference
between the blood-vessels under the influence of c¢hloroform and normally,
In a patient fully under chloroform the arteries have almost as little
uatpncityim compensate for gravity as a gas-pipe,
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and the margin of the mask. If struggling occur, the
chloroform should at once be withdrawn, and the struggling
be passively resisted, any violent movements being restrained.
When the patient quiets down again, as he invariably will
if rationally treated, the administration may be resumed.
Care is necessary to see that the lint on the nask does
not become so saturated with chloroform as to allow of

K16, 21, —ADMINISTERING CHLOROFORM ON A SCHIMMELBUSCH MASK.

(The head should be a little more on one side.)

dripping on to the patient’s face. If this be seen to, and the
patient’s face kept on the side throughout the administra-
tion, the use of vaseline, to prevent blistering, will be
superfluous.

From the time of the introduction of chloroform until
quite recently, the Edinburgh method has been to use a
towel, in one form or another. Syme’s method was to fold
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far too powerful a poison. Ringer has shown that it is ten
times as powerful an anwmsthetic and toxic agent as ether,
and Waller has confirmed this observation,

STAGES OF ANMESTHESIA.

Somewhat arbitrarily chloroform anwsthesia and its in-
duction have been divided into four stages or degrees.

It is always difficult to draw a hard and fast line
between one stage and another in any particular case, but
for purposes of convenience, &e., there are generally con-
sidered to be four stages. It is undesirable that the adminis-
trator should be practically acquainted with the fourth and
last stage, but his recognition of the first three will be
necessary, for, as will be seen later, different depths or
degrees of anmsthesia will be required for different operations
and stages of operations.

First Stage.—The patient swallows and coughs slightly,
is often restless, and turns his face if possible away from the
anmstbetic—if it is too closely applied he will hold his
breath, and inevitably a long sighing inspiration or gasp will
follow. Flashes of light, buzzing or hammering,* rhythmical
and developing into a mere ringing in the ears, are experi-
enced. A curious and indescribable thrilling sensation is
felt throughout the body, the general effect being somewhat
exhilarating. Thoughts and ideas occur in rapid succession
and in the most vivid manner.

The patient in the latter part of this stage is usually
analgesic, without being in a really anmsthetic condition ; he
18 conscious of his surroundings but unconscious of pain,

* Recently I was giving a woman chloroform, and she said several times,
“Oh, stop that hammering !»
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to the patient simply going to sleep. There is a tightly
contracted pupil, usually smaller than the typical chloroform
pupil, the breathing is quiet, regular and automatic, and con-
junctival reflex absent. A sharp pinch, a prick, or the
primary incision will wake the patient completely up, and
reveal to the chloroformist the painful fact that he is still
practically in the first stage. When the pupil, therefore, is
very contracted, the administrator must be on his gnard, and
have recourse to a sharp pinch before telling the surgeon
that he may proceed. To recapitulate briefly, the four signs
of the establishment of full chloroform anwesthesia are :—

(1.) Automatic respiration.

(2.) Loss of conjunctival reflex.

(3.) A fixed and more or less contracted pupil.

(4.) Muscular relaxation.

Unless these are present, in the very large majority of cases
no operative procedure should be undertaken.

A few words are specially needed as to the treatment of
young children. The breathing here is all important ; little
reliance can be placed on, the pupil, and less on the conjuncti-
val reflex. A useful sign, however, is the rotation of the
eyeballs, which commonly occurs on the advent of anwsthesia,
downwards upon a horizontal axis. In very young children,
also, in the early stages, the fingers will clasp tightly on any
object, such as the nurse’s finger, placed on the palm. This
is due to a sort of hereditary prehensile instinct. As the
an®sthesia deepens, the fingers relax. “ False anwesthesia ™ is
particularly common in children. The ruling principle,
however, in dealing with them must be < err on the safe side,”
and give too little rather than too much chloroform, for
reflex troubles do not commonly arise, and the real danger
is absolute chloroform poisoning ; that is the production of

the
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respiratory organs and sphincters—situated in the medulla
and cord, yield to the action of chloroform. Although
affected from the first, it is not until higher parts have been
completely overpowered that the functions of these vital
centres are seriously impaired and death threatens. It is on
account of the safe order of invasion of the different centres
by chloroform that it has been selected as the proper agent
for temporarily arresting consciousness. There are many
other powerful drugs which equally depress the nervous
system, but in a reverse order.

The peripheral nerves are affected last, and the loss of
sensibility is due to a central and not a peripheral effect.
The muscles are finally affected directly as well as through
the nervous system.

The essential characteristic of chloroform anwmsthesia is
depression. Paralysis of the respiratory centre is the most
usual cause of death in fatal cases, but is often accompanied
or immediately followed by paralysis of the cardiac centre,
while primary cardiac failure is not unknown.

Syme’s one rule in chloroforming was “ Watch the breath-
ing :”” and too much importance cannot be attached to it.
Professor Macewen well says: “Let the sound of each
respiration be registered on the tympanum of the adminis-
trator.” :

The colour of the ears and lips is of great assistance in
estimating the vaso-motor tone. Too great a readiness to
feel the pulse when giving chloroform is to be avoided. It
varies a great deal during the conduct of an anwesthesia, and
constantly feeling it may cause a great deal of unnecessary
anxiety and mislead one. A bad pulse may be caused from
too little chloroform and also from too much.

The experienced angwsthetist judges of the condition of
the patient from no single sign, but from the breathing,
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Push the anwsthetic further, and it will dilate again, being
fixed and not responding to the stimulus of light. Here
the dilatation is due to paralysis of the third or oculo-motor
nerve, and thus of the sphincter pupille, and the patient is
in a dangerous condition,

Much the same may be said of the pupil in ether ans-
thesia—but here the pupil does not contract so marlkedly as
with chloroform, being usually about 35 mum. in diameter in
good anwsthesia. The ether may be pushed beyond this
stage, however, and the pupil become somewhat dilated and
fixed without any degree of danger. When the pupil
becomes small—i.e., less than 3:5 mm.—and mobile, with
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Fig. 23, —BROWNE'® PUPILLOMETER.

ether an@sthesia, the patient is lightly under and will rapidly
come out or vomit if the anmsthetic is not rapidly re-applied.

Less reliance can be placed on the pupil when using ether
than with chloroform, and with neither can it be of much
use until the anmsthesia is fairly established.

Under chloroform the pupil dilates from four causes—

(1.) Vomiting.

(2.) Vaso-motor depression.

(3.) Too much chloroform.

(4.) Commencing m::ph}-':{ia or CO, poisoning.

In the two first named the pupil is usually mobile and
responds to light.

In the two later (which often co-exist) the pupil is
immobile and does not respond to light,
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when the patient starts breathing again, two or three deep
inspirations are taken, and if chloroform has been freely
poured on to the inhaler, a large dose is inspired. Some of
it at once passes into the coronary arteries to an already
enfeebled heart, which by this poisonous overdose is thrown
into a state of paralytic dilatation from which it rarely
recovers. This is one of the most common ways in which
death oceurs in early stages of chloroformisation.

A slight movement of the patient’s arms and hands
during chloroform anwmsthesia is not by any means always to
be taken as a sign of the patient coming out. It is not
uncommon for the arm or arms to be more or less rhyth-
mically jerked, by a sort of clonic spasm, towards the middle
line, while the fingers are alternately flexed and extended.™
This may be due to spasm of the pectoral and other muscles,
and indicate a pressing necessity for more air and less
chloroform. The automatic and perhaps stertorous breath-
ing of the patient, combined with a dilating and fixed pupil,
enable one to differentiate between this condition and the
mere gesticulations of a patient who is only semi-anasthe-
tised.

There is one form of respiratory obstruction which the
student will meet with in all probability in his first case of
chloroform—simple falling back of the tongue. Relaxation
of muscles 1s one of the normal and necessary accompani-
ments of true anmsthesia, and, along with the other muscles,
the elevators of the tongue relax, and allow it to slip down
and back and partially occlude the opening of the larynx.
The slight stertor caused by this is not to be regarded as an
indication for immediate tongue traction. It is a character-
istic sign of the tyro to commence fishing away in the

* These are known as “ Athetotic movements.”
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is excessive emotion and fear. We see cases of death
occurring in this manner recorded in the public press,
and very often emphasis is laid on the small amount
of anwmsthetic given, but in this really lies the danger.
The more rapidly such patients are got under the better,
and hence the advantage of the rapidity of gas and ether
in producing anmsthesia.

(2.) During light anwsthesia from threatened vomiting, &e.
All troubles during anwmsthesia are more prone to occur
during light narcosis, The reflexes are not subdued
completely, and the activity of the vomiting centre may
give trouble. Why chloroform causes early vomiting in
some patients and not in others is difficult to explain, but
the fact remains. Sickly, pale, unhealthy girls are specially
apt to give trouble in this way. The onset of vomiting
is signalised by swallowing movements, sudden pallor, and
dilatation of the pupil ; the pulse may become very shabby,
and breathing shallow. The patient’s face must be turned
to one side and the chloroform pushed. As in the large
majority of cases the patient has been fasting prior to
operation, there is nothing much to come up—at least
nothing solid. It is surprising, however, how much fluid
matter, composed of swallowed saliva, mucus, and bile
regurgitated from the duodenum, some patients can produce.
If the case be an emergency one, and there is a possibility
of a recent meal, it is best to let the patient be thoroughly
sick while he is about it. ' Raise the right shoulder and
turn him well over on his left side. After he has vomited,
see that there is no solid matter hanging about mouth or
pharynx, and proceed to get him well under. In patients
suffering from heart disease, especially aortic disease, or

even cardiac asthenia, there is considerable risk of syncope
during vomiting.
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The Advantages of Chloroform.—Chloroform is indis-
pensable, in spite of its drawbacks. Notwithstanding all
that has been truly advanced against it, chloroform always
has been, and probably it or mixtures of it will largely
remain, the drug for producing anwesthesia which the general
practitioner most commonly uses. The following advantages
may be fairly claimed for it :—

(1.) It is pleasant in smell, and seems easy to administer.
It produces liftle or no choking, so that even children often
inhale it without demur or resistance.

(2.) Smallness of quantity required. In most cases
anzsthesin is produced by a small quantity, and thus the
bulk of the amount to be carried in the practitioner’s bag is
small. The odour does not cling to him for any time after
using it. Sir James Simpson particularly urged its advan-
tage in this respect over ether.

(3.) Quiet anmsthesia. Once the anssthesia is produced,
the patient lies completely relaxed and breathing quietly,
and the absence of abdominal respiration and excessive
movement 18 a distinet advantage in abdominal operations.

(4.) Chloroform is non-inflammable and less volatile than
ether. In tropical countries ether evaporates so rapidly
that it is extremely difficult, if not impossible, to anmsthetise
a patient with it except with a closed inhaler; also it is
difficult to store, for a bottle of it, if not hermetically sealed,
rapidly empties itself by evaporation.

The Disadvantages of Chloroform.—A great deal can
be said against chloroform,

(1.) The high rate of mortality among patients put under
its influence. We find that out of every thousand persons
anwmsthetised with chloroform one succumbs, and that the

conclusion drawn from laboratory experiment as to this drug
2
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littlemucus. Much depends on the digestive history
of the patient, and the care and precaution exer-
cised in preparing him for theoperation; the amount
of the anwmsthetic and the manner of its adminis-
tration can also have some influence. A patient
will more commonly suffer from severe sickness
after two hours’ chloroform for a severe abdominal
section than after four or five minutes’ anwmsthesia
for opening an abscess or evulsion of a toe nail.
When administering ether, a great deal depends
on the amount of air which the patient 1s
allowed during the ansesthesia, and the mainten-
ance of good colour at least after the initiatory
stages. Accordingly, as far as possible, the bag
of Clover’s inhaler should be removed as often
and for as long as possible when once the patient
is completely anwsthetised. By so doing, constant
cyanosis and slight ecarbonic acid poisoning are
avoided. I am satisfied that the worst forms of
vomiting seen after ether are due to want of this
precaution, and the headache so commonly seen is
similar to that which occurs after sitting for a long
time in a small ill-ventilated apartment or at a
smoking concert. There seems no more reason
why a patient should be sick after ether when he
has emerged from its anwsthetic effect and got rid
of the ether-impregnated mucus which he has
swallowed, than after a fairly large dose of
aleohol. Chloroform, on the other hand, has a very
strong tendency to produce nausea and sometimes
severe sickness, not from any loeal irritating
action on the digestive apparatus, but, I believe,
from an irritant action on the vomiting centres
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ten years of age, as the somewhat extensive apparatus 1s
rather apt to frighten them. For such patients the

Ethyl Chloride and
Ether Sequence is much
better adapted, and it is
rapidly growing in favour
at the present time for all
classes of cases for which
ether is suitable. It can
be used in both the ways
just described in regard to
nitrous oxide, and we get
a true ethyl chloride ether
anmesthesia in the one case,
and an ether anmsthesia
preceded by ethyl chloride
in the other. As regards
the dose of ethyl chloride,
about 3 c.c. to 5 c.c. will
be sufficient, according to
the age of the patient.
The best method is to
charze a Clover’s Inhaler
with ether, and then, care-
fully keeping the indicator
at O, introduce 3 c.c. to
5 e.c. ethyl chloride into

Fic. 24.—GAs AND ETHER APPARATUDS.

the bag (by means of a special aperture) ; apply the inhaler to
the patient’s face, and after allowing six good inspirations of

ethyl chloride, which will oceupy about 20 seconds, begin to
turn on the ether, at first slowly, and then more rapidly, so
that in the majority of cases a good anmsthesia is obtained in
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24 to 3 minutes. In this method the patient usually loses
consclousness before the ether is perceptible, and coughing
and delay from respiratory hesitancy are avoided.

Care must be taken to use neither too little nor too much
ethyl chloride, the first mistake will cause delay in inducing
anmesthesia and discomfort to the patient, and the second an

Fig. 25, —METHOD OF USING ETHYL OHLORIDE ANID ETHER BEQUENCE BY
MEANE OF CLOVER'S INHALER,

undue amount of stertor, with rigidity and possibly marked
respiratory spasm. Very seldom will more than 5 c.e. be
needed.

ANASTHETIC MIXTURES.

With the tendency to undue circulatory depression, on
the one hand, under chloroform, and the tendency to too
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profuse secretion of saliva, and to spasm, under ether, it
is often found advantageous to use a mixture of these
anmsthetics in certain cases, as it 1s found that a
suitable combination so far presents the advantages of
both anwmsthetics, while the disadvantages are largely
neutralised,

The ACE mixture suggested by the late Dr. George
Harley has found much favour. It consists, as might be
supposed, of

Aleohol, . L : : 1 part,

Chloroform, . : . -2 parts,
Ether, . ; ; . 8 parts.

Objection has been taken, however, and we think rightly,
to the presence of the alcohol in such a proportion, as it is
obvious, even ftheoretically, that it cannot evaporate at the
same rate as the other constituents of the mixture, and,
practically, we find this confirmed, as, after using such a
mixture for some time, the fabric used as the inhaler becomes
completely saturated with unevaporated alcohol.

The most generally serviceable mixture is one of
chloroform 1 part and ether 2 parts, or simply the ACE
mixture with the alecohol omitted, according to the type
of our patients, as for the more robust and the aleoholic
it is advantageous to employ a rather larger proportion of
chloroform in the mixture.

Throughout these pages, where the term CE is used,

a mixture of 1 part of chloroform to 2 of ether is
meant.

The Anzsthesia is of the chloroform type. The breathing
1s more easily heard than when chloroform is employed, but
not of so robust a character as when the patient is under
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drawbacks, is Blake's inhaler, first introduced by Mr.
Clarence Blake of Boston, which we have modified to some
extent,.

It is described elsewhere in this volume under “ Ether,”
but when using it for the open administration of ether, it is
advantageous to
use a rubber face-
pad, which is in-
admissible when
giving a mixture
containing chloro-
form.

The Adminis-
tration. — Mix-

tures - containing

= IXTURE,
chlarnfnrm Fig. 27.—INHALER FOR CE 3l

: L e (Blake's modified by Author.)
given In  very

much the same way as chloroform itself, but as they are,
to all intents and purposes, diluted chloroform, it is
necessary to give them more freely. Care must be taken,
however, not to put on too much at one time, as the
absorbent fabric in the inhaler will then become super-
saturated, and the anmsthetic drip down over the patient’s
face and cause blistering. Moreover, if the mixture be too
freely applied, the patient will at one time be inhaling almost
pure ether, and then a fairly strong chloroform vapour, as
the ether evaporates more rapidly than the chloroform.
When using Blake’s cone, it is useful, as a precaution
against blistering, to have a corner of a towel tucked up
between the edge of the inhaler and the patient’s face, so
that, if the anwmsthetic is inadvertently allowed to drip, it is
absorbed by the towel and causes no blistering.













ANESTHETIC APPARATUS IN GENERAL PRA CTICE. 79

(9.) A towel in addition to the one which may be used
as a vehicle for the anmsthetic. This may be of
the greatest service during the anmsthesia. It
will serve to remove saliva and mucus from the
patient’s lips, and as a receptacle for any
vomited matter, while it is occasionally of great
use in improving the circulation by rubbing the
patient’s lips briskly.

These articles are absolutely essential, and no reasonable
or reasoning man will give an anwmsthetic, under ordinary

Fi1g. 32.—DUDLEY BUXTON'S RATOHET PATTEEN GAG.

conditions, without them; for to do so is to jeopardise the
patient’s life unjustifiably, and to render oneself unworthy of
confidence. But, further, it is most desirable, and almost
essential, for the practitioner to have in his possession a
means of giving ether or CE—such as Blake's Inhaler,
while any man who has a large amount of surgery in his
practice should have a Hewitt's Ether Inhaler in his
possession and be able to use it.

Lastly, the possession of a cool head and a power of
observation is all important ; these cannot be purchased at the
instrument makers, but the possessor of the former in anes-
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Two methods may be used—

1. If he is fairly expert, he can give the patient ether by
means of a Clover’s Inhaler, and get him very deeply under,
“charge him up” with the anwmsthetic so as to produce
analgesia at least for ten, fifteen, or even twenty minutes, as

is quite possible with ether. He
can then hand over the care of
the patient’s head to a groom,
a mechanie, or a nurse, whose only
duty will be to wipe the patient’s
mouth with a towel, keep his face
on one side, draw the chin forward,
and warn the doctor if the breath-
ing is failing, if the patient is getting
“blue,” or coming out.

Such a measure is particularly
well adapted to reducing a disloca-
tion, setting a fracture, or operative
midwifery.

2. KROHNE'S REGULATING
INHALER.

This is a modification of a
spraying apparatus, introduced
a number of years ago by Dr.
Junker for the administration
of bichloride of methylene. It
has been altered in various ways,
and the apparatus figured here is
one of the best kind made by
Messrs. Krohne & Sesemann.

F16. 33.—EROHNE AND SESE-
MANN'S NEW PATTERN REGU-
LATING INHALER, '

The modus operandi is very simple, just like that of
a BayﬁRum spray for the hair. By means of the double
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vapour is inhaled with the normal respiration of an adult, it
will probably be found during the fourth minute that the
required eighteen minims of chloroform have been absorbed
into the blood. If not, a full compression of the bellows
should be given with each inspiration during the fifth minute,
until anwesthesia of the desired degree is induced. From this
point onwards only small doses are required to maintain
anwmsthesia, as it is only necessary to introduce so much
further chloroform as is required to replace what is lost by
exhalation, &c., and thus to maintain in the blood that
percentage of chloroform which at first was required to
induce anwesthesia.

¢ When signs of returning consciousness are observed, a few
fuller compressions of the bellows suffice to deepen the
anmsthesia. The anzsthesia is at once eased off by inter-
mitting or stopping the compressions, and without disturbing
the mask.

“ For children and weakly adults the administration should
be commenced with even smaller doses, according to the age
and state of health, say with 15 compression, or even less.
The dosage should then be gradually increased so long as the
patient is able to breathe easily without cough, much less
holding of the breath or struggling” (Krohne).

From the above it would appear that the admimis-
tration of chloroform is reduced to mathematical accuracy.
Unfortunately patients vary so much that such a method
cannot be entirely relied on.* As regards the respiratory
indicator—during chloroform ansmsthesia the respirations are
sometimes so feeble as not to be strong enough to raise the
feather which constitutes the indicator. Further, in the

* I have never tried but several authorities state that it is practically

impossible to get a vigorous alecoholic properly aneesthetised with this
aApparatus,
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The Symptoms.—Sudden pallor, rapid failure of pulse
and respiration, with wide dilatation of the pupils. Pulse and
breathing may cease at the same moment or within a few
seconds of each other. In the early type of syncope the
onset is extremely rapid and recovery is very rare; in the
later type the symptoms appear more gradually and im-
mediate treatment is oceasionally successful.

(1)) Extrinsic Causes of Cardiac Failure and Depres-
sion ;— '

(1.) Fright—at the very commencement of the anasthetic.

(2.) Feeble condition of the patient existing prior to the
operation, constitutional dyserasia, exhaustion, &c.

(3.) Shock from the operation, or some procedure during
it, such as twisting or cutting the spermatic cord
or compressing the testicle or ovary during im-
perfect anmsthesia,

(4.) Reflex effect of threatened vomiting.

(5.) Sitting the patient up during the operation, or
immediately after, before the effects of the chloro-
form have passed off.

REsriraTORY DIFFICULTY,

(A) May be due to the toxic effect of the anssthetic—
1.6., to overdose, and is then often associated with eardiac
failure,

The Symptoms are:—Pallor of an ashy grey type,
shallow breathing, with failing pulse and dilated pupils.

(B) May be due to Respiratory Obstruction :—

(1.) Spasm of the muscles at the base of the tongue, or
falling back of the tongue.
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(2.) Spasm of the muscles of the jaw and neck.

(3.) Spasm of the aryteno-epiglottidean folds in the larynx.

(4.) General spasm of the respiratory muscles, including
the intercostals,

(5.) Position of the patient—e.g., the absolutely prone
posture in laminectomy, trephining for cerebellar
tumour, kidney operations, &e.

(6.) Foreign bodies entering the air-passages—e.g., vomited
matter, blood, excessive mucus, or false teeth.

TG, 36.—ARTIFICIAL RESPIRATION—INSPIRATION (FIRST POSITION).

The Symptoms of Respiratory Obstruction, if gradual,
are -—

Increasingly stertorous breathing, duskiness of the lips,
ears and face, increasing to marked cyanosis. If complete,
the chest continues to heave without air entering or leaving
it, and if the cause of the obstruction be not removed, the

patient dies of asphyxia,
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—

Treatment of these Conditions.—As regards treatment,
it is convenient to divide patientsin the conditions desecribed,
clinically, into two classes :—

X. Pale patients, who are suffering mainly from circu-

latory disturbance.

Y. Cyanosed patients, who are suffering mainly from

respiratory obstruction.

FiG. 37.—ARTIFICIAL RESPIRATION—EXPIRATION (SECOND POSITION).

X. The Patient is suffering from Circulatory Disturb-
ance.—The head should be quickly lowered (children may
be completely inverted), the tongue must be drawn out and
given to an assistant to keep up the traction while artificial
respiration is carried out. The movements must not be
carried out too rapidly, as is often the case from over-zeal and
alarm,
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e

electrode should be placed on the nape of the neck, and
a button electrode or wire-brush just between the two heads
of the sterno-mastoid. Actual puncture of the heart with
a needle has been suggested, but is scarcely justifiable.

If the abdomen has already been opened for the purposes
of the operation, the surgeon may pass his hand in and
massage the heart between the diaphragm and the thoracic
wall, the direct mechanical stimulus thus applied being
sometimes of service.

Y: The Patient is cyanosed and suffering from Respira-
tory Obstruction. — When the breathing stops, the first
thing to be done is to open the patient’s mouth as quickly as
possible by means of a wooden wedge or gag, and pull out
the tongue with a forceps. If this does not clear the way,
as it frequently will, sweep the finger around the fauces and
back of the pharynx to see if any vomited matter or foreign
body is lying there. If nothing be found, and if rhythmical
tongue traction, combined with chest compression or even
full artificial respiration, fails to improve matters, a tracheotomy
should be performed, and afterwards artificial respiration
kept going for an hour or more unless the patient comes
round sooner. As mentioned under the treatment of
syncope, the artificial respiration may be supplemented by
the injection of strychnine or ether, or a saline enema.
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desirable. It may be followed by 2 oz. of Franz J oseph
water, or any saline, on the morning of the day before the
operation—or by an enema of soap and water.

Two or three copious evacuations of the bowels a few
hours before a prolonged operation on the abdomen, such as
a hysterectomy or gastro-enterostomy, are by no means
caleulated to put the patient’s circulation and nervous
system in a condition best fitted to stand the strain of
operation, or the chloroform used to produce anwsthesia.
By those said evacuations the solar plexus and sympathetic
nervous system generally are subjected to a marked depres-
sant influence, and the blood pressure is greatly reduced.
Most people are able to recall the sense of collapse and
temporary exhaustion occasioned by the free action of a
purgative, or following the injection and subsequent evacua-
tion of a large enema. I am, therefore, strongly disposed to
suggest that the purgative should be given thirty-six hours
before the operation, and during the day before the opera-
tion the patient be most carefully dieted, and fed with such
things as are readily digested and leave little residue. It
must also be remembered that in some persons a mercurial
purgative itself will cause sickness, so that the after-vomiting
due to the anzsthetic will in this way be aggravated.

The actual administrations of food on the day of the
operation will largely depend on the time at which it is
performed. The time of election is undoubtedly 9 A.M,
when the vitality of the human species is at about its
highest. For this hour, if the patient is awake, a cup of tea
or beef-tea might be given at 6 A.M., or 6.30—if not, the
rest to body and mind afforded by sleep is more desirable.™

—

* In gastric cases where there is marked dilatation and food retention,
lavage on the evening before or the morning of operation may be desir-
able. If the case is of a malignant nature, and the patient very feeble, it
15 best left alone (v, F. M. Caird, Scotf. Med. and Surg. J., July, 1902),
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—

ing, but to rinse out the mouth. A slice of lemon added to
it assists in removing the rather lasting taste of ether. For
the smell of the anssthetic, due to traces left in the nasal
passages, several patients have told me they found a fresh
eake of Vinolia soap—to smell at—invaluable. This is due
probably to the ©“ Otto of Roses” contained.

It the patient has persistent hiccough and retching, a
sinapism to the epigastrium will usually control it, and the
completely supine position is necessary.

If the vomiting does not subside in an hour or two, 15
grs. Sode Bicarb. in a cup of strong coffee sometimes help
matters. A fresh cup of tea is peculiarly grateful to
patients after ether.

Chloretone given in 15 grs. doses has latterly been used
with great success as a preventive of vomiting after anmsthesia.
It should be given about fifteen minutes prior to commence-
ment of the operation.

In regard to abdominal operations, particular care is
usually taken in restricting the fluid and food taken during
the twenty-four hours following the operation.

Sips of hot water, or soda water, or Valentine’s beef juice
only are allowed in most cases. Whether this is helpful or
necessary I cannot say, but I know the patients complain
most bitterly of a sense of emptiness and sinking, most trying
flatulence, and often intense thirst.

Two cases recently recorded are of interest—No. 1, a girl,
®t. 19, emptied a rubber hot-water bottle immediately after
an ovariotorny, without any apparent discomfort or harm ; and
No. 2, a male patient, after a gastrotomy, drank a quart of
milk with no ill effect. Such cases make one doubt the
desirability of enforcing too strict an abstinence after a
laparotomy,

In a;must all cases stimulants are best avolded—-unless a
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The mixture should be allowed to stand for a little time,
and should then be held up to the light to seeif it is quite
clear, If so, it is ready for use. The solution must be
injected by means of a hypodermic syringe into the skin and
tissues of the area about to be operated on, and the full
analgesic effect will be obtained in about twenty minutes: If
the skin fails to become white and bloodless, the solution is
bad. The part treated should be insensitive to pin pricks
before any operation is commenced, but the sense of touch
will remain. By means of this solution Barker has per-
formed numerous major operations, including hernia, castra-
tion, varicose vein operation, psoas abscess, foreign body in
the knee-joint, and tumour of the thyroid, without the patient
suffering any appreciable amount of physical pain. The
success attending these cases 1s of great interest and
importance, as showing indisputably that spinal cocainisation
is as unnecessary as it is unjustifiable, and further, that a

surgeon who is working in the country is able, single-handed,
if put to it, to perform many operations without subjecting
the patients to the risk of general anmsthesia in unskilled
hands, and without causing them more than a moderate
degree of discomfort. ‘

For the performance of an operation for radical eure of a
hernia about 50 c.c. or 15 fluid drachms of the solution we
have mentioned will be necessary.

Kocher, who, like most German surgeons uses local
anmsthesia very largely, prefers a } per cent. or 1 per cent.
solution of cocaine in § per cent. sodium chloride solution,
freshly prepared and sterilised by boiling, and injected
while warm. He apparently meets with no trouble from
the cocaine decomposing when prepared in this way. With
this solution he is able to induce, and by reinjection to
maintain, a sufficient degree of anwmsthesia for the carrying
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in a fine spray over the part. The skin is readily frozen,
but the analgesia is of a very evanescent description, and
the spraying may need repetition. Recovery of sensation
is characterised by much smarting and tingling. In some
cases sloughing of the part has resulted. The ether spray is

Fig, 42, —ILLUSTRATION OF ETHER SPRAY.

suitable for opening acute abscesses, removing ““ wens,” or for
paracentesis,

The method most popular at the present day is freezing
by means of the ethyl chloride spray, a very rapid and
convenient one,

TANESTILE (D~ BENGUE)I

INTERCHANCE ABLE JETS ANDONE COARSE SPR

Fig. 43, —ETHYL CHLORIDE CYLINDER FOR LOCAL ANESTHESIA.

For local anwmsthetic purposes this drug is supplied in
glass tubes or cylinders with a narrow neck, kept closed by a
brass serew cap or “trigger” stopper. When a part 1s to be
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frozen, the screw cap is removed and the eylinder held in
the palm of the hand so as to warm it.

A fine spray of the drug is projected through a small
opening in the neck of the bulb on to the area of the
incision.

The cylinder should be held at a distance of from eight to
ten inches from the patient’s skin, so as to allow a fine spray
to form.

The skin gets hard and intensely white in round patches,
which coalesce as it freezes; it will remain insensitive for

Tt p]rhmw m_

A ETHYL CHLORIDE (0%Bercac N

R? 256992
ONE THIRD OF ACTUAL SIZE

,,,,,

Fic. 44.—ETHYL CHLORIDE CYLINDER (LOCAL).

three or four minutes. The frozen tissues are hard and
difficult to cut, and their appearance much altered.

The process of freezing in itself causes the patient some
pain, and occasionally sloughing occurs, as after the ether
spray.

Only an operation of very short duration can be carried
out under freezing anwmsthesia. It is quite unsuitable for
incising a whitlow, and is almost equally useless in Dental
Extractions, where, as a rule, anwmsthesia, if present, is largely
due to the patient inhaling a certain amount of the ethyl
chloride vapour.
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Tue SecoND BriTtisHE MEDICAL AssocIATioN COMMITTEE

was formed at the Bournemouth meeting of the Association,
1891, to investigate the clinical evidence with regard to the
effect of anmsthetics upon the human subject, and especially
the relative safety of various anwmsthetics ; the best methods
of administering them, and the best methods of restoring a
patient in case of threatened death. The Chairman of the
Committee was Mr. Jonathan Hutchison, and among ifts
members were Professor Chiene, Mr. Teale of Leeds,
Mr. Joseph Bell, Dr. F. W. Hewitt, and Mr. David Wallace.
All anmsthetists throughout the kingdom were requested to
record their cases during the year 1892 in books prepared
for the purpose. Accordingly, in January, 1893, 156 books
were returned with details of 26,000 cases in hospital and
private practice. These were very carefully investigated
and elassified by a Sub-Committee, which met over three
hundred times and expended an enormous amount of labour
on the matter. They divided the cases into—

(@) Complicated, and (b) uncomplicated.

The complicated were divided into—

1. Cases of anxiety.
2. Cases of danger.
3. Fatal cases.

Of the latter twenty-nine were recorded. Eighteen of the
fatalities oceurred under chloroform : three of these were
considered entirely due to the anwsthetic, and four to the
anwesthetic  principally and to the patient’s condition
secondarily. In the others there was either doubt as to the
relative shares taken by the three factors — anmsthetic,
patient’s condition, and operation; or the death was
distinctly due more to one or both of the two latter causes
than to the anwmsthetic.
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APPENDIX. 123

even less will be found sufficient. The stopcock can be moved by a
touch of the finger so as at once to increase or diminish the dose.

The face-piece, which is provided with an expiratory valve, and
can be fixed in any position, is either attached directly to the
inhaler, which in this case is held in the hand, and should be kept
as nearly vertical and as steady as possible, or can be connected by
about 20 inches of half-inch rubber tubing, the inhaler in this case
being supported on a stand or hung on to the back of the bed.

Similar stands are also made provided with tubes connecting at
one end with the inlets for air and chloroform and for air only and
at the opposite end with a blower, the object of this arrangement
being to supply the regulated mixture of chloroform and air in any
case in which the patient’s breathing cannot be used as the motive
power.,

The face-piece is made of solid toughened rubber fitted with a
rubber air-cushion. It can be washed or boiled, and as it becomes
plastic in hot water the shape can easily be modified, if required, so
as better to fit the patient's face.

No chloroform evaporates excepting that which is inhaled by the
patient ; and only that which is exhaled passes into the air of the
room.,

The Dueois Apparartus, which has been strongly advocated by
Professor Waller, among others, as being the most reliable and
safest dosimetrical method, is so heavy and elaborate as to be
utterly unsuited for anything but a museum or a laboratory. It
weighs considerably over 2 stone, and costs nearly £20. However
interesting these apparatus and experiments with them may be to
physiologists, and however praiseworthy the end in view—viz., the
lowering of the present high death-rate under chloroform—it is
extremely unlikely that either will ever take a very important
part in practical anmsthetics of the future.

It has been pointed out and proved with almost mathematical
accuracy by Dr. Embley, himself an answsthetist, that high percentage
chloroform vapours cause vagus inhibition and death. It has been
proved by means of Harcourt’s and Dubois’ machines that good
an®sthesia can be maintained, if not rapidly induced, by means of
vapours of only 1 to 2 per cent. This is a most valuable piece of
knowledge, and shows that the use of large quantities of chloroform
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