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President's Address.

DR. GILBERT TROUP (Perth) took as the subject for his
presidential address"The PresentStatus of Anresthesia
and Aneesthettstsin Australia". He began by stating
that the honour of being presidentof the section having
fallen to a WesternAustraliananaesthetist,Dr. M. K. Moss,
had been rightfully chosen. It was to be regretted that
private reasonscausedhim to resign. Dr. Moss was the
doyen of modern anaesthesiain WesternAustralia, and no
one better fitted could have been selected for the task.
His addresswas to have been somewhatof an historical
survey of anaesthesiaas he had seen it evolve in his
medical lifetime. Dr. Troup said that he could not hope
to emulate Dr. Moss in 'such; but he did feel that
occasionally,and perhapsat a time such as the present,
they should call a halt and try to review the present
position of anaesthesia,what they had achieved or failed
to achieve, whither they drifted and generally what they
could do about it, if anything.

Thosewho had been in active anaestheticpractice in the
last decade or so had seen a mental metamorphosisin
the anaesthetist'sbreadwinners,the surgeons. From being
requestedto keepa patientmore or lessunconsciouswhilst
the surgeon did his work, aneesthetistswere now often
askedto examinebeforehand,to order the necessarypre-
anaesthetictreatment,to chooseand give the anaestheticof
choice,and generallyto see to the after-comfortand safety
of the patient so far as the anaestheticwas concerned.

Modern types and techniquesof anaesthesiawere being
more frequently demanded. An example of this was the
anaesthesiain thoracic surgery. The advent of various
gases efficiently given, with or without endotrachealand
endobronchial techniques, had revolutionized and made
possible many of the surgical proceduresin this branch
performedtoday. All of which was a fiattering indication
that the anaesthetist'sadvances had achieved a wider
scope for the operator and a post-operativeperiod more
free ot complicationsfor the patient.

This position had to a certain extentbeenbroughtabout
by the evolution of the anaestheticspecialist. Thosepresent
probably disliked this term as much as Dr. Troup did, but
the fact remainedthat they had no other to describeone
who either in whole or part time devoted himself or
herself to the administration of certain types and tech-
niquesof anaesthesiademandedby the exigenciesof modern
surgery,or to the piloting of the "poor-risk case" through
a surgical adventure.

For the most part this specializedbranch had evolved
from the experiencegained in the routine anaesthesiaof
generalpractice. In other words, the majority who were
called upon to give thesespecial types of anaestheticshad
been and some still were general practitioners. The
anaestheticspecialist could not restrict himself to highly
technical anaestheticsonly, but must encroach on the
routine field to a certain extent. The reasonwas partly
economic, at any rate in this country. It was also
due to the fact that clinical anaesthesiawas essentially
a practical subject, and unless the anaesthetistkept his
hand in, so to speak, with the routine case his clinical
judgement would be lacking when he was calIed on for
the comparativelyrare special case.

That special anaesthesia had attained its present
eminencein Australia was largely due to the high standard
of the routine anaestheticwork of the generalpractitioner.
Dr. Troup was sure that thosewho had seenmen at work
in other parts of the world would agree with this state-
ment. One still heard that anyonecould efficiently give a
routine anaesthetic. Likewise, the most recent and raw

medical graduate could, of course, remove an appendix,
deliver a baby, or even see a pneumoniapatient through
his trouble, but care, thought and experience improved
the safety of such proceduresand the comfort of the
patient; even so with anaesthesia,and it was largely the
recognition of these factors that had raised the anees-
thetic standard to its present satisfactory plane in the
Commonwealth.

The thoughts of the lay public lagged behind, retarded,
by the occasionalnews item, beloved by the man in the
street, of the seafaringappendicealabscessthat had been
drained by the travelling surgeon, "the anaestheticbeing
administered by the chief engineer or the first mate".
(They at least paid ansesthetiststhe compliment of high
rank in their locum 'tenens.) In alI humility, Dr. Troup
suggestedthat the patient's immediate and future con-
dition, in such circumstances,might have been better
served if the surgeon (especially if at one stage of his
career he had been a general practitioner) had adminis-
tered the anaesthetichimself and instructedfrom the head
end of the operating table the trembling hands of his
temporary understudy.

That the special anaesthetistjustified his existencewas
exemplified by the alacrity with which the routine anaes-
thetist would hand over to the former with joy in his
heart and a merry twinkle in his eye his bad risk case,
or the one which required a complicatedtechnique.

A review such as he was making, if it was to be
honest,could not all be metaphoricalback scratching,and
Dr. Troup thereforewished to finish with somecriticisms,
not altogetherdestructivehe hoped.

Anaesthetic education, theoretical and practical, of the
Australian medical student,as in most parts of the world,
left much to be desired. On this education foundation
was built the standardof the future routine anaesthetist
and the seedswere sown from which would blossom the
specialanaesthetist.That suchwas appreciatedwas shown
by the excelIent teachingsyllabus outlined by the present
Lecturer in Anaesthesiaat the University of Melbourne.
No ideals could be too high to aim at in this regard.
Post-graduate committees in the Commonwealth were
realizing the importanceof special anaestheticcoursesfor
the man establishedin practice, and this, Dr. Troup felt
sure, would go a long way in stimulating those bitten
by the "bug" with the enthusiasmnecessaryto aspire
to the Diploma of Anaesthesia,which must be the hall-
mark for British anresthetlstsfor some time to come.

Research,original work and publications in anaesthesia
were painful subjects,out their comparativeand lament-
able absencefrom Australiacould not be glossedover. The·
reasonscould be assumedto be partly financial and partly
due to lack of opportunity, but an elementof mental slug-
gishnessmust also be admitted. That therewas the ability
in Australia to cope with the situation was shown by that
excellent treatise, "Practical Anaesthesia",which emanated
from the Alfred Hospital in Melbourne, and which was
lauded as the best resume of modern anaesthesiaby all
with whom Dr. Troup came in contact on a recent visit
to America. The internationalIy known and quoted work
of Geoffrey Kaye on anaestheticfatalities and the various
publications of Gilbert Brown were other examples of
what could be done. But with it all, Dr. Troup did not
think they could honestly say that ansesthetistswere
pulling their weight to the best of their ability in the
advanceof anaesthesia.To seea centrelike the anaesthetic
service at Wisconsin under that outstandingpersonality,
Ralph Waters, and that in a community of only 50,000,
was to realize what was possible. In that place clinical,
physiological, pathologicaland other aids were enlisted to



682 THE MEDICAL JOURNAL OF -AUSTRALIA. OC'1'OBER 16, 1937.

achieve results which were profoundly affecting anees-
thesiathroughthe world; and therewas no insurmountable
reasonwhy similar attemptsshould not be made in Aus-
tralia. It was to the various anrestheticsocieties,State
and Commonwealth, that they had mainly to look for
results in these fields.

Whilst the larger cities had become or were becoming
e1Ilciently cateredfor in specialanresthesia,the samecould
not be said of the country, especially in the sparsely
populatedStateof WesternAustralia. Northamin Western
Australiawas a notableexception,and had set the example
to the rest of the State. There was definite propaganda
work to be done ingetting a modern efficient anresthetic
unit functioning in all the larger country towns where
several men were practising. There was always one
in the team who- could make it his hobby and perfect
himself in the use of gas and the various techniques,so
that he could efficiently deal with the special case when
it arose.

The value of much clinical anresthetic material was
yearly going to waste owing to the absenceof proper
records. Notes of medical, surgica.l and obstetrical cases
were in the majority of cases carefully kept, and the
illdividual learned and gained thereby. Why was such
recording considered unnecessary by so many ansss-
thetists? Not only would the keeping of these ensure
close observationof the patient, but it was only by such
means that the anresthetistcould estimate the relative
merits of different drugs and techniques,and improve his
own, and incidentally the general,knowledgeof the subject,
In Dr. Troup's own case the value of the experienceof
his non-recording years was comparatively lost, and the
older he grew, the more carefully and fully did he try
to keep records.

It was humannatureto mutter about the price that had
to be paid for various drugs and machines,but Dr. Troup
thought that they had a really big grouse at the cost of
nitrous oxide in Australia. It was hard to their com-
mercially untutoredminds to appreciatea cost for this gas
of almost three times what it was in England. With the
carbon dioxide absorption technique, the importance of
cost was not so acute, but where the method was not
applicable the disability still remained. Nitrous oxide
analgesiain obstetricshad apparentlyproved itself as a
valuable method, and its use with such machinesas the
Minnett was common today. The carbondioxide absorption
method was impracticable with this particular type of
administration,and as a consequencecomparativelylarge
quantitiesof the gas hadto begiven per case.Obstetricians
who had goneto the trouble and expenseof acquiringsuch
machines said that their use in Australia with nitrous
oxide at its present price was economically impossible
except in rare lucrative cases. The benefit to the patient
of a method proved of great value was thus lost for the
most part in Australia.

In conclusion,Dr. Troup wished to pay a tribute to the
Australian surgeon. He could not imagine that his own
experience of him had been unique. The surgeon had
always been encouragingin the trying out of new drugs
and techniques. He had sometimes,therefore,had to put

. up with indifferent relaxation when good relaxation was
needed;he had beenpatientwhen one had beenstruggling
with a strange method of high recommendation and
promise, and he had been flattering in his praise when
occasionallyresultshad justified it. Without the surgeon's
kindly and forbearing help and encouragement,Dr. Troup
ventured to suggestthat the art of anresthesiawould not
be in the position it occupied in Australia today.

Anaesthesia In Pulmonary Tuberculosis.

DR. GILBERT BROWN (Adelaide) read the opening paper
in a discussionon anresthesiain pulmonary tuberculosis.
He began by stating that free and unobstructedrespira-
tion was consideredto be essentialin good anresthesiaof
any kind. When the respiratory system was itself
affected, the difficulties were much increased. The Involv-
ment of the lungs might vary both in intensity of infection
and extent of destruction from a small chronic focus to
a gross infection of an acute type. Further difficulties
might have been introducedby induced pneumothorax,or

by paralysisof the diaphragmfrom phrenic avulsion. The
operationitself might vary from the extractionof a tooth
to any major operation in surgery, even to thoracoplasty
for treatment of the diseaseitself. Unless the general
principles were closely followed, the result might be an
exacerbationof the disease,or even death of the patient.

The essentialsof a good anrestheticfor patients with
pulmonary tuberculosiswere: (i) The agent, or combina-
tion of agents, should cause no irritation or damage to
the lungs. (11) The method employed should ensure
adequate oxygenation. (i11) Any general anresthetic
selected should allow rapid recovery of the reflexes, so
that any sputummight be coughedup as soon aspossible.
(iv) The drugs used should neither raise nor lower the
blood pressureto any marked degree. (v) Agents which
were liable to cause post-operative acidosis should be
avoided as far as possible.

A review of 13,073 of Dr. Brown's own records showed
that 208 of the patients were suffering from pulmonary
tuberculosis. Amongst these were two cases in which
acutepulmonarytuberculosisfollowed the operationwithin
a few days. Ether was the anrestheticin the first. Nitrous
oxide and oxygen to which a small amount of ether was
added to assist in pasalng' an endotrachealtube, were
responsiblefor the other. Tableswere shownof the opera-
tions performed and the anrestheticsemployed.

Dr. Brown discussedthe preparationof the patient and
laid stresson the importanceof a warm operatingtheatre.
He went on to say that premedicationhelped to allay the
fears of the patient, gave a smootherand easiernarcosis
and permitted the use of a higher percentageof oxygen.
The drugs should be chosen from those which did not
unduly depressthe respirationand which were eliminated
rapidly. "Avertin", paraldehyde, "Sodium amytal" and
"Nembutal" were eliminated slowly, and consequently
should not be usedexcept for patientswhose diseasewas
of the chronic flbrous type. "Evipan sodium" had many
advantagesas a basal narcotic before the use of gaseous
anresthetics. "Seconal" was the most suitable for oral
use.

Dr. Brown reviewed the various anresthetics and
described their advantages and disadvantages. Local,
caudaland spinal anresthesiahad, he stated,a definite, but
limited, scope. Of the inhalation ansesthetlcsthe most
valuablewere the gaseousones,nitrous oxide, ethyleneand
cyclopropane, the last named allowing the use of the
highest percentage of oxygen. In the presence of
diathermy, however, the only one permissiblewas nitrous
oxide. Chloroform was to beavoidedunlessbettermethods
were unobtainable; a small amount as an adjuvant to
nitrous oxide was sometimesgiven. Ether should never
be used in the presenceof pulmonary tuberculosis,either
as the main aneesthetlc,or as an adjuvant to the gaseous
anresthetics. "Vinyl ether" was valuable and might often
replace chloroform as a supplement to nitrous oxide.
Anresthesiainduced by the intravenousadministration of
"Evipan sodium" and "Pentothal sodium" was useful in
certainoperations. "Avertin" causedno irritation or injury
to the lungs, but was eliminated slowly; it should not be
used as the sole anresthetic, except perhaps in brou-
choscopy. It lowered the blood pressure,depressedthe
respiration and lengthenedthe period of unconsciousness.
The dose should be usually sub-basaland at the end of the
narcosis an intravenous injection should be given of
"Cardiazol" or "Coramine" for their "awakeningeffect".

Dr. Brown then reviewed the special operationsfor the
treatment of pulmonary tuberculosis, and discussed the
methodsof aneesthesiafor each. The gaseousanresthetics
were the most useful. Administration by the carbon
dioxide absorption technique was preferable, as the
breathing was quieter and the respiratory excursions
decreased. Endotracheal methods were advisable in
certain cases. Spinal anresthesia had been employed
successfullyfor removal of the lower ribs in thoracoplasty.

DR. ALLAN LAMPHEE (Adelaide) said that Dr. Gilbert
Brown had openedthe discussionby giVing an excellent
practical survey of the presentposition of anresthesiain
pulmonary tuberculosis. Dr. Lampheethought that .everv-
one would agree with him in his conclusion, especially
as regards the necessityfor some form of gaseousanres-
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thesia in this disease. Dr. Lampheesaid that, as invited
speaker,he would confinehis few remarkschiefiy to some
pointsdealingwith premedication. He had always believed
thatadequatepremedicationwasan importantfactor before
a gas ansesthetic,and he felt happier and more con-
fident about the successand smooth running of his part
of the job if the patient was brought into the theatre
eitherasleepor very drowsy and unconcerned. This might
not be so important in minor operations,but it became
increasingly important in the longer major surgical pro-
cedures, such as abdominal section, thoracoplasty and
thoracotomy. Dr. Lampheedid not like a patientstraining
and coughing throughout the course of a thoracoplasty,
for instance,and it was in this operationparticularly that
he liked to have a smootheven anresthesiathroughout.

Dr. Gilbert Brown had mentionedthe various methods
of premedication that could be employed. In this
connexion every anresthetist had his own particular
drug which he preferred. Those presenthad probably all
used most of them at some time or another. Some, they
thought, actedmore efficiently than others,and they stuck
to them as much as possible. Dr. Lampheehad used the
barbiturates by mouth, "Evipan sodium" intravenously,
hyoscineand morphine, "Avertin" and others. They were
all good, but the drug that he had found most reliable in
its action was paraldehydegiven in six ouncesof saline
solution per rectum aboutone and a half hours before the
time fixed for operation; he preceded this by the
administration of one-eighth grain of morphine and one
two-hundredthgrain of hyoscine. He then felt confident
that the patient would come into the theatreoblivious of
everything that was going on. However, knowing that
paraldehydewas excreted slowly by the lungs, he had
hesitated about using it in any case of pulmonary
tuberculosis, although he could find in the available
literature no contraindicationsto its use.

Dr. Lampheesaid that at the beginning of the year he
had decidedto use paraldehydewith the following results.
During the last five years he had given fifty-two
anrestheticsfor thoracic operationson patients suffering
from active pulmonary tuberculosis (thesefigures did not
include operationsfor phrenic avulsion). The operations
had all been performedby the samesurgeon,and with the
exception of five or six thoracotomies for division of
adhesions, were all thoracoplastic operations. Every
patient was given either ethyleneor nitrous oxide. None
had any ether, and various forms of premedicationwere
used. In this series five patients had been given
paraldehydeby the method he had describedand in every
case there were immediate post-operativesigns of local
spread, but not in any of the others. One patient died
four days after operation from an acute tuberculous
bronchopneumoniaof both lungs. This was proved at
autopsy. Another patient died ten days after operation
from an enormoushremoptysis. Another patientrecovered,
but contracted a tuberculous bronchopneumoniaof both
lower lobes, althoughthe condition at the time of operation
was believed to be unilateral. The other two patients
had more reaction than usual and there was evidence
indicating that the tuberculouscondition was more active
than it had been before operation.

In view of these cases, Dr. Lamphee felt justified in
assuming that paraldehydewas contraindicated just as
much in pulmonary tuberculosisas ether, and he would
never use it again in a known case of phthisis. He was
quite preparedto be told that he should have known this
beforehand,but his main purposein making this contribu-
tion to the discussionwas to draw added attention to it
so that others who might be as ignorant as he
was might hesitatebefore using paraldehydein pulmonary
tuberculosis.

DR. GEOFFREY KAYE (Melbourne) said that he agreed
with Dr. Brown and Dr. Lampheein what they had said.
He himself had reported two or three casesin which a
condition of pulmonary tuberculosis had not been
diagnosedand in which dire consequenceshad followed
the administrationof ether. He pleadedguilty to having
given small quantities of ether to patientssuffering from

pulmonary tuberculosisand he thought he could get away
with it. He did not like chloroform in combinationwith
gas anresthesia. With regard to salivation following the
use of vinyl ethyl, he thought that a substancewhich
produced salivation must be irritating to the respiratory
tract.

He wished to join issue on the question of the use of
increasingquantities of oxygen. Waters had shown that
the basis of anresthesiaappearedto be interferenceof the
oxygen exchangeover the cell frontier. There was need
of more evidencein comparingone casewith another on
the question of oxygen. It was on the cell frontier and
not in the blood that variations in oxygen metabolism
acted. Dr. Kaye's own experience with anresthesiain
pulmonary tuberculosiswas small. He used nitrous oxide
and oxygen with the positive pressurein the operation
of thoracoplasty. He did not intubatethesepatients. Theile
operationswere performedunder light anresthesia. Intuba-
tion required deep anresthesia.

DR. S. V. MARSHALL (Sydney) said there was another
aspect of the matter, namely, the question of anresthesia
with ether as an retiological or predisposingfactor in the
developmentof pulmonary tuberculosis.

In one series of 125 casesat a hospital dealing with
chest diseaseshe went into the questionof anresthesiain
its relation to thesediseases. Seventeenof thesepatients
had had operation under ether anresthesia. In nine of
these there was no definite association between the
anrestheticand the disease. In sevenof the casesthere
was a definite associationbetweenthe operation and the
exacerbation of symptoms occuring shortly afterwards.
Ether should not be given to any patientsSUffering from
pulmonary tuberculosisor to those associatedwith such
patients.

Dr. Marshall said that in addition to the anresthetics
mentioned by Dr. Brown, cyclopropanewas an excellent
adjuvant to nitrous oxide and oxygen. In thoracoplasty
local anresthesiacould first be used, and then the patient
could be given "Pentothal sodium". He wished to draw
attention to a monograph by Dawkins, who had pointed
out that post-operative ,respiratory complications were
almost doubled under heavy premedication.

DR. HUGH HUNTER (Sydney) said that he. had used
chloroform in combinationwith nitrous oxide and oxygen
in thoracoplastywith good results. He consideredthat in
dealing with this subject it was necessarynot to 'lose
sight of the fact that, following the use of any form of
aneesthesta,respiratorycomplicationswere likely to occur
and produce trouble.

DR. LORNA BRAY (Victoria) statedthat her results with
high spinal anresthesiawere very satisfactory. She had
not spared premedication.
. DR. GILBERT TBoup (Perth) said that the only certain
method of producing deep prenarcosiswas with the use
of "Avertin". Paraldehydewas uncertain in its action;
there was no antidote for it, whereas"Coramine" might
be used asan antidote for "Avertin". After the use of
"Penthothalsodium" he found difficulty in intubating. He
thought that Dawkin's figures were probably influenced by
climatic conditions.

Dr. Brown, in his reply, referredto the fact that he had
had experienceof a case of idiosyncrasy to paraldehyde.
Since then he had not used it so much. He told Dr.
Hunter that he had occasionally given chloroform with
nitrous oxide and oxygen. He was interested in Dr.
Marshall's statistics dealing with the administration of
ether to patients suffering from pulmonary tuberculosis.
With regardto the excessiveuse ofpremedication,he could
agreewith other speakers,but it had to be decided what
was excessive. Like Dr. Kaye, he had used ether as a
supplementto gas anresthesia. He had considered that
two or three drachmsof ether would do no harm, but he
had given it up.

With regard to the remarks of other speakerson the
questionof physiology of extra oxygen used in aneesthesla,
there were certain surgeonswho would not considertheir
patientsoxygenatedunless their colour was very good.
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Cyclopropane Anaesthesia.

DR. S. V. MARSHALL (Sydney) openedthe discussionon
cyclopropane aneesthesta, His remarks represented a
summaryof a paper preparedjointly by himself and Dr.
H. J. Daly, based upon observationsand study abroad,
especiallyin the United Statesof America and Canada,and
on subsequentexperiences in Australia. The authors
regarded the discovery of cyclopropane as the greatest.
advancesincethe original applicationof anrestheticsnearly
one hundredyearsago. They statedthat Canada,and so
indirectly the British Empire, enjoyed the credit for this
new discovery in that Henderson and Lucas, of the
University of Toronto, establishedby animal experiment
the many advantagesof cyclopropaneover other agentsin
current use. The clinical application had been under-
takenby Watersand his associatesof Madison,Wisconsin,
United States of America, followed by GriID.th in
Montreal since when a rapid extension in its use had
occurred'in the United Statesof Americaand Canada,while
favourable reports had emanatedfrom Englandand South
Africa. The tardy recognition in Australia of this, among
other improvementsin anrestheticagents and technique,
was attributed to Australian isolation and to the inferior
statusand endowmentsof anresthesiain this country.

The authors pointed out that of the chemical and
physical propertiesof cyclopropanethe chief points were:
isomerism with propylene (CaH.); density (heavier than
air); high lipoid solubility; absence of irritating
properties; and inflammability. As with ether, and
especially the. nitrous oxide, oxygen and ether combina-
tion, this last property demandedthe usual precautions
against ignition.

The pharmacologywas discussedat length, and the very
slight deviation in metabolic processesfrom the normal
was emphasized;this contrastedmarkedly with the situa-
tion prevailing with ether, chloroform and some other
agents. The authors stated that the alkali reserve and
non-protein nitrogen of the blood plasma were virtually
unaltered; sympathetichyperactivitynot being stimulated,
hyperglyceemta was a rare occurrence; and the blood
volume remained normal. No hepatic or renal damage
occurred.

Cyclopropanewas sopotent that the deepestanresthesia
might be producedwith concentrationsnot exceeding25%,
high excess ofoxygen thus being possible. This provided
at ali times a wide safetymargin. The signsof ansesthesta
were as for other agents, but more rapid transitions
betweenthe different planesoccurredbecauseof the flexi-
bility of the gas. There was evidenceof parasympathetic
hyperactivity during cyclopropaneansesthesia,which was
amenableto regulation by the preliminary administration
of atropine or hyoscine. With excessive concentrations
cardiacirregularitiesand arryhthmiaswere apt to develop,
but were always transient. Such phenomenaoccurred'
with unsuspectedfrequency in other forms of anessthesta,
Increasedcapillary bleeding was sometimesnoticed, but
might be to a large extent ignored, since it would ceaseon
terminating the administration. The blood pressure
remained at nearly normal levels even after prolonged
administration.

Well-designedapparatus,with carbon dioxide absorption
attachments,was essentialin the administrationof cyclo-
propane. The systemwas entirely closed, the exhalations
being continuously rebreathed,while oxygen, in amounts
suID.cient tomeetmetabolic requirements(200 to 500cubic
centimetresper minute), was continuouslysupplied. The
carbon dioxide eliminated by the lungs was absorbedby
soda-lime; heat and moisture were conserved; desiccation
and irritation of mucous surfaces were prevented; and
the risk of ignition was rendered negligible. Volatile
adjuvants,such as chloroform, ether or vinyl ether, might
be added if necessary,their toxicity being minimized by
the oxygen excesspresent. Dosageswere regulatedat all
times in accordancewith the reactionsof the patient, no
fixed percentagesor ratesof gas-flow being predetermined.

Moderate premedication was, in the opinion of the
authors, always desirable and, if necessary, full basal
narcosismight be employed,the use by intravenousinjec-

tion of the rapidly-eliminatedbarbituratesbeing especially
valuable in this regard. They stressedthe necessityfor
thoroughly eID.cient carbon dioxide absorption throughout
the administration. Accumulationof carbondioxide, while
favouring the developmentof dangerousblood concentra-
tions of cyclopropane,also, they held, causedunnecessary
respiratory efforts and an undesirablerise of the blood
pressure. Removal of the strong stimulus at the end of
the administrationmight result in alarming symptomsof
collapse. Induction of anresthesiawas quiet and pleasant,
maintenanceplacid, and recovery fairly speedywith little
sickness.

The authors went on to state that cyclopropane
ansasthesiawas indicated for practically all operations,in
some being invaluable, especially when impaired vital
capacity and posture (thoracic surgery), metabolic dis-
turbances (hyperthyreodism,diabetes), debility, ansemia,
shock et cetera were complicating factors. Apparently
having a tonic effect on the uterus, it was of great value
in obstetricoperations,especiallyCresareansection.Contra-
indications, by no means absolute, chiefly referred to
its inflammability and the tendency to increasedoozing.
Complications developing both during and after the
administration of cyclopropane showed a remarkable
reduction in comparison with their incidence in other
forms of anresthesia. Post-operativepulmonary complica-
tions were greatly reduced. Figures quoted indicated a
slightly increased incidence of circulatory complications,
which was attributed to the selection of this agent for
poor-risk cases. Post-ansestheticnausea and vomiting
occurred, but were less severe than with ether, while
severevomiting with acidosis was very rare after cyclo-
propane anresthesia. Post-operativeintestinal atony was
also a very rare complication with cyclopropane.

The conclusions reached was that, although present
experiencewas limited, a high degreeof confidencein the
use of this new agent was justified. Further experience
would improve knowledge and help to solve some of the
outstandingproblems of the agent and technique. The
authors stated that as yet its use should be attempted
only by those specially qualified by the possessionof
experienceand facilities, and, above all, a thorough know-
ledge of the physiology of aneesthesta.

DR. GILBERT TROUP (Perth) said that the paper by Dr.
Marshall and Dr. Daly was the best summary of the
subject he had read or listened to, and their sourcesof it
had been vast, as one could see by glancing at the
bibliography. Dr. Troup said that the oil-water solubility
ratio was given at even a higher figure than they quoted,
namely, 34,3:1. Lucas and Hendersongave a figure of
64·4: I, ethylene being 13'3: 1 and ether 2'5: 1. Its relative
anrestheticpotencywas thereforeobvious.

Being a happy and contented user of the to-and-fro
carbon dioxide absorber, Dr. Troup could not accept all
that Dr. Marshall said concerning the circuit absorber
of Sword. The heating that occurred in the soda-lime
canister in the former was never suID.cient to affect the
patient by its proximity. Watershad shown that even in
the centre of the soda-limegranulesthe temperaturewas
never over 47° C. More heatcertainly reachedthe patient
than in the circuit absorber,but this helped to counteract
heat loss from body surfaces et cetera, which was an
advantage. The increased resistance of the circuit
absorberdue to the presence<if the valves, especially if
the openings in the system were not of wide bore, was
quoted as a disadvantageof this method-andthis by
users of both the to-and-fro and circuit absorbers. Joints
were fewer in the to-and-fro absorberand, no matter how
carefully made, joints tendedto loosenand to leak and to
interfere with what for successmust be a closedsystem.

Finally, the to-and-fro absorberwas very much cheaper,
simpler, and where portabilitY had to be considered,took
up less room. To Dr.Troup's mind, the only disadvantage
of the to-and-fro absorberwas its apparentclumsiness,but
one very soon got used to its bulk and by the judicious
use of supportsit was easy to manage. To illustrate this
point, Dr. Troup showedslides which had been madefrom
photographstaken in its actual use in various techniques.
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Concerningfull narcosiswith "Avertin" prior to cyclo-
propane,Dr. Troup said that Wood's technique,which was
a subbasaldose plus morphine,would give in the majority
of casesa completely unconsciouspatient coming to the
theatre; and Wood's figures did not suggest that the
sequenceincreasedpulmonary complications. Dr. Troup
had found this sequenceextremelyuseful in certain cases.
Dr. Troup said that he used the carbon dioxide absorber
from the start of induction with cyclopropaneand did not
find any disadvantage therefrom. As Dr. Marshall
pointed out, it antagonizedany tendency to dangerous
hyperpncea.

Perhapsin no other anrestheticmethod was the funda-
mental necessity of a clear airway so essential for
efficient results as in cyclopropanewith carbon dioxide
absorption. One should never hesitateto use apharyngeal
airway either transnasally or transorally or blindly to
carry out intubation endotracheallywith a Magill's tube
if the slightest obstructionwas present. Leech'sgasway,
as described in Ourrent Researches in Anesthesia and
Analgesia of January-February,1937, promised a possible
solution of this ever-present problem. Griffiths, of
Montreal, in a personal communicationhad spoken most
highly of its efficiency as hehad found it in practice.It was
alleged also to solve in part the problem of the use of
cyclopropane in oral surgery when intubation was not
being carried out.

As Dr. Marshall had pointed out, capillary oozing had
been a surgical criticism of cyclopropane. Inhalations of
carbondioxide diminishedcoagulabilityand bleedingtimes
as pointed out in an article in Ourrent Researches in
Anesthesia and Analgesia of March-April, 1936. It might
be possible therefore that a relative depletion of excess
carbon dioxide by the absorption method would bring
coagulability and bleeding times nearerthe normal figure
M Waters had shown. The surgeon,having been in the
past used to methods in which carbon dioxide probably
collected to excess,interpretedthe abnormalas being the
physiological.

The change,of which Dr. Marshall spoke,on the sudden
withdrawal of a gas mixture rich in oxygen in the
debilitated patient was a very real one. When severe
circulatory depressionwas presentat the end of an opera-
tion as the result of a bad-risk case or a procedure
associatedwith much shock, Dr. Troup's custom was to
order continuous and efficient oxygen through an oro-
pharyngealcatheter as soon asthe patient was back in
bed. Dr. Troup startedat 50% (a humidifier with regula-
tion of :flow was used) and he gradually reduced the
percentageaccording to the patient's condition.

The effect of cyclopropaneon the heart had received
much notice and perhaps undue comment. Dr. Troup
thought that this was largely becausethe clinical irregu-
larities noticed had stimulatedelectrocardiographicstudies
of patients under anresthesia. In Kurtz's series under
different anresthetic agents irregularities were noted in
46% under "Procain", 82% under cyclopropane,90% under
etherand 100% under chloroform. From this cyclopropane
was not relatively therefore a bad offender. The only
disturbing feature was the irregularity called multiple
focus ventricular extrasystoles,displayed occasionallyand
solely in the cyclopropane series. This irregularity, in
dogs at any rate, was klnown to precede ventricular
fibrillation. However, it appearedonly under very deep
cyclopropaneanresthesia. Clinically the anresthetistgot
the warning of marked bradycardiabefore irregularities
appeared,andhe further had the safeguardthat respiratory
arrest would occur before circulatory arrest in too high
a concentrationof cyclopropane. The anresthetistthere-
fore had plenty of warning signals,and Dr. Troup did not
think that they should be unduly biased by the
circulatory effects of high concentrationswhen one con-
sidered the advantageswhich a properly administered
cyclopropaneanresthetic showed over other methods.

Like Dr. Marshall and Dr. Daly's limited personal
experienceof cyclopropane,Dr. Troup's was a small one.
Dr. Hayward and he had administeredit in 230 casesin
Perth up to date, and they were selecting it more and

more often as the anrestheticof choice in "bad risks", apart
from using it more frequently in routine cases.

DR. GILBERT BROWN (Adelaide) said he had seen cyclo-
propane used in England, but had not used it himself.
He referred to the Primrose tube and described the
method adoptedby Primrosein using it.

Dr. Marshall, in reply, referred to Dr. Troup's remarks
on the question of resistancein the Sword circuit. In
the Heidbrink machine there was no resistance. In the
McKesson there was some resistance,but it was hoped
that in the latest model of the carbon dioxide absorber
some improvementwould be shown. He agreedwith Dr.
Troup that a clear airway was necessaryin cyclopropane
anresthesia. The passageof the Magill tube was the best
way of overcoming obstruction in the air passages,
especiallywhen laryngospasmoccurred. Whateversystem
of absorption was used, whether it was the Waters "to-
and-fro" or the Sword circuit, it was not possible for
excessivecarbon dioxide absorption to occur. Compared
with other methods of gas administration, the carbon
dioxide absorptionmethod permittedgreatereconomy,the
oxygen consumptionbeing reducedto about one-sixth the
usual amount.

Deaths under Anaesthesia.

A meeting of the Section of Anresthetics was held to
make a statistical survey of deaths under anresthesia.

DR. GEOFFREY KAYE (Melbourne) read the openingpaper.
In this paper he dealt with anrestheticfatalities that had
occurred at the Alfred Hospital, Melbourne, during the
period 1932-1937. The chief featuresof the paperand his
conclusionsmay be summarizedas follows.

1. In a five-year period ending December 31, 1936, a
total of 17,701 operations upon in-patients was recorded
in the hospital. Of these, 9,388, or 53%, were performed
under ether anresthesia;2,335, or 13'2%, under gaseous
anresthetics; 1,141, or 6'4%, under spfnal anresthesia;
3,014, or 17%, under regional or local anresthesia,and the
remainderunder various other anresthetics.

2. The anrestheticrisk, classified from "A" (the best)
to "D" (the worst) as prescribed by the International
Anresthesia Research Society, had been noted in 10,119
of the 17,701 cases. The patients were listed as "A"-risk
in 2,993 instances (29'6%), "B"-risk in 5,404 (53'4%),
"C"-risk in 1,462 (14'4%) and "D"-risk in 260 (2'5%).

3. The fatalities "on the table" or before recovery from
the immediateeffects of the anresthetictotalled 22 in the
17,701 administrations,or 0·12%. Ether was responsible
for five fatalities in 9,388 cases,a mortality of 0'05%. The
gaseousanrestheticsaccounted for nine deaths in 2,335
cases,a mortality of 0'39%. There were three fatalities
in 1,141'administrations of spinal anresthesia (0'26%),
whilst local or regional anresthesiaaccounted for four
deathsin 3,014 cases (0'26%).

4. Analysis of the thirteen fatalities in the series of
10,119 cases in which the anresthetic "risk" had been
recorded did not prove particularly illuminating. The
overall mortality was 0·12% and the highest incidence of
fatalities came, obviously, amongst the worse ("C"- and
"D"-class) "risks". Ether was most usually employedfor
"A"- and "B"-class patients,in whom it proved reasonably
safe, returning but one fatality in 6,899 cases. In "C"·
and "D"-class patients, ether was responsiblefor the not
unreasonablemortality of two deaths in 500 administra-
tions. Gaseousanrestheticswere but little used for "A"-
and "B" classpatients (892 caseswithout fatality). They
were, however,the agentsof choice for bad-risk cases,and
as such returned eight deaths in 1,058 administrations.
Other forms of anresthesiawere representedin numbers
too small to repay analysis.

5. No fatality occurred in 10,612 operations upon out-
patients,of whom 5,312 receiveda generaland 5,300a local
anresthetic.

6. Full details of each of the 22 fatal cases were
ascertainedfrom the hospital records,autopsyfindings and
(when applicable) from the coroner's archives. These
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were so tabulatedas to direct specialattentionto: (a) the
clinical condition of the patient; (b) the presence of
pathological lesions likely to render aneesthesiahazardous
and to account for death; (0) the possibility of having
prevented,by different choice of anrestheticagent or tech-
nique, a fatal issue.

7. Five deathsunder ether, thus analysed,revealed the
following probable causesof death, namely: (a) cerebral
trauma in two instances; (b) inhalation of vomitus into
the lungs in one case; (0) post-operativesuffocation by
inhaled blood in onecase; (d) injudicious choice of ether
in One instance,the patient suffering from grave toxsemta
and bronchopneumonia.

8. Nine fatalities undernitrousoxide or ethylenerevealed
the following causesfor death, namely: (a) a case of
hsemorrhagefrom the bronchial arterv: (b) a case of
medullary failure during cerebral exploration; (0) a case
of pulmonaryembolism; (d) three deathsat operationfor
an acute abdominal emergency; (e) a case of diabetic
gangrenecomplicatedby bilateral hydrothorax; (1) a case
of redema glottidis; (g) a case ofsuffocation by copious
secretton of mucus during thyreoidectomy. It would
appearthat the two last-mentionedpatients might, under
other conditions of aneesthesta, have been possibly
preventedfrom dying.

9. Spinal anresthesiawas associatedwith three fatalities,
in two of which the choice of anresthetic was open to
criticism. In the first instance the patient was old,
debilitated and atherosclerotic; in the second, general
peritonitis was presentand the patientwas desperatelym.

10. A fatality was returnedas having occurredunder a
combination of "Avertm" narcosiswith local anresthesia;
the case was one ofcerebraltumour.

11. Local anresthesiaaccountedfor four deaths,of which
three were in connexion with procedures of cerebral
surgery. The fourth was a case ofcocaine intoxication
during tonsillectomy in a healthy young man.

12. Of the twenty-two fatalities, only one (due to post-
operativeinhalation of blood) was directly preventible. In
six instances death might have been possibly averted
under other conditions of ansesthesta. In the remaining
fifteen casesit would seemto have been unavoidable.

13. Certain recommendations,based upon the present
series of fatalities, might be summarizedas follows: (a)
Adequate use of endotrachealaneesthesta,especially in
presence of vomiting or respiratory obstruction. (b)
Use of gasansssthestawhere indicated,especiallyfor "bad-
risk" cases. Positive pressure may be advantageously
employed in thyreoid surgery and in casesof respiratory
embarrassment. (c) Avoidance of spinal aneesthestain
toxic, debilitated or atheroscleroticpatients. (d) Replace-
ment of cocaineby less toxic surfaceanrestheticswherever
practicable. (e) Adequate post-operative care of
anresthetizedpatientsby properly trained attendants.

DB. GILBERT TBOUP (Perth) made a report on anresthetic
fatalities in the PerthHospitalcoveringthe period January
1, 1933, to December31, 1936. Among 12,600casesthere
were 26 deaths,a mortality of 0'22%. Onedeathoccurred
among "At-risk patients, eight among "B"-risk, eight
among"C"-risk and nine among"D"-risk patients. In one
case chloroform was the aneesthettc, in fourteen cases
etherwas given, in three nitrous oxide was given, in four
casesepinal anresthesiawas used; local aneesthestawas
used in one instance. In three tnstancesthe anessthetto
was not specified. It was consideredthat none of the'
deaths were frankly preventible, one was probably pre-
ventible, five were possibly preventible, two were possibly
unavoidable, eighteen were probably unavoidable.

DB. HUGH HUNTER (Sydney) read, on behalf of Dr. H. J.
Daly, a short report on aneesthetle deaths at Saint
Vincent's Hospital, Sydney. The aneesthettcs given
numbered19,240; therewere ten deaths. The opinion was
expressedthat this total was probably incomplete. Details
of the ten casehtstorteswere given.

DB. E. COUPER BLACIl; (AIle1ll.ide) presenteda rePQrt on
the ansesthettcfatalities in tile Adelaide Children's Hos-

pital for the period October1, 1931, to September30, 1932.
There were 18,080 administrations.and eight deaths, a
mortality percentage of 0'044. In each of the eight
instancesthe anrestheticwas ether; this included induc-
tion with ethyl chloride, nitrous oxide and chloroform.

DR. S. V. MARSHALL (Sydney) said that the main thing
brought out was that the word "oxygen" should be the
motto of anresthetists. He consideredspinal anessthesia
as bad for "poor risks". The gaseousanrestheticswere
the best for these cases. It was necessarynot to lose
sight of oxygen deficiency as being one of the dis-
advantagesof nitrous oxide-oxygenaneesthesta. It would
be better to use ethyleneor cyclopropane. He was pleased
to hear Dr. Kaye mention barbituratesas antidotes to
cocaine. It was important to provide oxygenfor "poor-risk
cases"for the first few hours after operation. He thought
that oxygen deficiency was the cause of the trouble in
a case Dr. Hunter quoted of a patient suffering from
severe jaundice, who had had a half grain of morphia
administeredas premedicationbefore nitrous oxide-oxygen
anessthesta. He believed that the stimulating effects of
ether were fallacious. He thought the time had come for
the establishmentof directorshipsand professorshipsin
aneesthesla,

DB. F. E. McABEE (Melbourne) thought there was the
necessity for the training of general practitioners in
aneesthesta,and that "bad-risk" cases should have their
aneesthetieadministeredby a specialist. He was strongly
in favour of resident ansesthetlstsin hospitals. He was
unableto understandthe successobtainedat dental clinics
in the administrationof anresthetics.

DR. E. C. BLACK (Adelaide) expressedthe opinion that
the question of morbidity from anresthesiashould be dis-
cussedin addition to mortality.

Dr. Kaye, in reply, stated that he regarded Dr.
Marshall's suggestion of "oxygen" as the aneesthettst's
watchwordas splendid. He could not, however,acceptDr.
Marshall's dictum that aneesthestawith nitrous oxide and
oxygen necessarilyinvolved true anoxremiaas shown by
the pulse, blood pressureand respiration. He drew atten-
tion to the 24,000 demonstrationsin a certain children's
hospital associatedwith 16 deaths (0'67 per 1,000), the
average mortality for that city being 0·45 per 1,000.
Several of these deaths were in operationsfor repair of
hare-lip and cleft palate under endopharyngealether
ansesthesta. The hospital anrestheticstaff was anxiou-s to
hear the experience of members with endotracheal
ansesthealafor such operationsin children, many of whom
were only six months old.

Vinyl Ether ("Vinesthene").

DB. GILBERT BBOWN (Adelaide) reada short papersetting
out the results of seventeen administrations of vinyl
ether ("Vinesthene"). He said that by the courtesy of
Dr. Gilbert Troup he received a small amount of
"Vinesthene"which he had brought from America in 1935.
A further amount had been given to him by Mr. F. C.
Marrington, representingMessre. Mayand Baker, Limited.

Deecribingthe propertiesof vinyl ether, Dr. Brown said
it had the chemical formula CH. : CH.O.CH : CH.. It was
a colorlessliquid with a characteristicsmell. The boiling
point was 28'310 C. and the specific gravity was 0'77. It
rapidly decomposedand consequently had added to it
3'5% of alcohol and 0'01% of a non-volatile inhibitor
(phenyl naphthylamine). It was highly infiammable and
burned with a very smoky fiame.

The ages of the patientsanresthetizedhad varied from
four to fifty-seven years. Ten were males and seven
females.

The open method had been used as induction to nitrous
oxide and oxygen in one instance, the closed method in
five instances. The substancewas used as an adjuvant to
nitrous oxide and oxygen in five instances and as an
adjuvant to ethylene and oxygen in six. The operations
performed were: dental, 11; hernia, 2; chclecyateetomy,
1; prostatectomy, 1; nephro-Ittaetomy, 1; closure of
colostomy,1; a total of 17.
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No premedication was used in five cases. In the
remainder the premedication included "Seconal" in 5,
morphineand hyoscinein 2, morphineand atropinein 4.

In regard to complications, vomiting occurred once or
twice in patients in whom "Vinesthene" was used as an
adjuvantto gaseousanresthetics;it was slight and occurred
not more than once in these cases.

Dr. Brown said that the series was too small to form
definite conclusions,but he madethe following comments:

1. Induction of anessthestawas rapid and pleasant.
2. Recovery was quick and without unpleasantsequelee,
3. It appearedto be suitable for short dental operations

in children and to be able to replaceethyl chloride or gas.
4. When usedas an adjuvantto the gaseousansesthettcs,

it rapidly deepenedthe anresthesiaand producedexcellent
relaxation.

5. Rowbotham's micrometer chloroform bottle for use
with McKesson's apparatus was most useful for the
addition of "Vinesthene" to a gaseousanresthetic.

DR. S. V. MARSHALL (Sydney) said that he had a
limited experienceof about ten cases. The best practice
was to administerthe drug in a closedsystemand to give
it with "Carbogen". The duration of ansesthesiawas
sufficient for the extraction of severalteeth. There was a
better hang-over following the use of "Vinesthene" than
with ethyl chloride. In his casesthere was no vomiting.
A good supply of oxygen was necessary. When oxygen
deficiency was present during the use of "Vinesthene",
liver damageoccurred.

Experienceswith "Pentothal Sodium".
DB. GILBERT BBOWN (Adelaide) and DB. GILBERT TROUP

(Perth) presenteda joint paper in which they set out
their experienceswith "Pentothalsodium" which had been
supplied to them by the courtesy of Messrs. Abbotts,
Limited. The series of patientswas 56 in number. The
ages of the patientsvaried from fifteen to eighty years;
39 were malesand 17 females. The longest recordedtime
of effective anresthesia without any adjuvant was 25
minutes. Adjuvant anresthesiawas used in 12 of the 56
cases. The operations were mostly minor. Four
abdominal sections were included; in three of these
adjuvant anresthesiawas necessary;the fourth operation
was a laparotomy. The authors drew no definite con-
clusions, but made certain comments. In comparison
with "Evipan", induction appearedto be quicker, quieter,
and had less tendencyto jactitation. "Evipan" was, how-
ever, eliminated more slowly. Patientshad no unpleasant
sensations,and there was no post-anrestheticvomiting.'
The useof atropinebeforeadministrationof the "Pentothal
sodium" would reduce excessivesalivation, and morphine
would allay apprehensionto a certain extent.

DB. S. V. MARSHALL (Sydney) statedthat he had recently
used "Pentothalsodium" a good deal. He disagreedwith
Dr. Troup that the indications for its use were few and
far between. It was dangerousin inexperiencedhands.
The 5% solution was invariably employed. No sloughing
of the tissuesaround the site of injection had been seen
by him. If by chancethe solution was injected into the
tissues instead of into the vein, normal saline solution
was immediately injected. Fractional injection was
essential. Premedicationwas extremely valuable. One-
sixth of a grain of morphine and one one-hundred-and-
fiftieth of a grain of atropinewere generallyused by him.
"Pentothalsodium" was an excellent basis for subsequent
nitrous oxide-oxygenanssstbesta, Good recovery occurred
with this sequence. In eye operationsit was very valuable,
but it was necessarynot to allow the eye surgeonto start
too soon, otherwisethe patient might sneeze. The surgeon
should be asked to cocainize the eye beforehand, and
atropine should be given. Full relaxation was obtained
and it was betterthan that obtainedwith "Sodium evipan",
Cystoscopy had been done while the patient was under
"Pentothalsodium" anresthesia. Even bronchoscopycould
be done, but it was necessaryto carry the patient to the
stage of respiratory depression. It was better to
cocainizethe larynx beforehand. Therewere, in his experi-

enee, no complications. The Impresslonhad been gained
by him that "Pentothal sodium" was eliminated more
slowly than "Sodium evipan"; but this was possibly due to
the fact that the patient was under deep anresthesia.
Shallow respirationwas apt to be disconcerting.

DB. LORNA BBAY (Melbourne) said she had used "Pen-
tothal sodium" in about sixty cases. No premedication
was used, with the exception of one operationon a gall-
bladder, when one-sixth of a grain of morphine and one
one-hundred-and-fiftiethof a grain of hyoscinewere used.
In this case, good relaxation was obtained and no other
anrestheticwas necessary. The 10% solution was the only
one she had used. In one case the patient was given
ten cubic centimetres; and this dose was repeated. No
ill-effects were seen. In anotheroperationfor appendicec-
tomy the patient becamecyanosedfollowing the injection
of two or three cubic centimetresof the solution, and
restorativeswere required. "Pentothal sodium" was.so
quick in its action that Dr. Bray thoughtno premedication
was necessary. She had not experiencedany salivation,
althoughatropinehad not beenused.

DB. GILBERT BROWN (Adelaide) stated that Lundy's
routine was to give one and a half grains of "Nembutal",
one-sixth of a grain of morphine, and one one-hundredth
of a grain of atropine before using "Pentothalsodium".

DR. HUGH HUNTER (Sydney) referredto his early experi-
encewith the drug at the time when he usedthe 10% solu-
tion. In one casehe had given ten cubic centimetresto an
adultwith little or no anrestheticeffect. Whenetherwasused
as an adjuvant, the patient coughedviolently, only a few
drops being necessaryto produce this effect. It became
almost impossibleto control. In a child to whom he had
given seven cubic centimetres of the solution, extreme
restlessnesshad occurredfollowing recovery. He thought
the jactitation mentioned by some of the speakersfol-
lowing the use of "Sodium evipan" was probably due to
too quick a rate of injection. A slower rate of injection
tended to eliminate this complication.

(To be continued.)
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