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INTRODUCTION

Stuptes of the effect of vinethene on cardiac automaticity as measured
by the response to the injection of various sympathomimetic drugs were
begun in an attempt to compare this agent to cyclopropane, chloroform,
and diethyl ether, as previously reported (1), (2). The plan was to de-
termine the effects produced by adrenalin, cobefrin, and neosynephrin on
the same animals, as had been done with the other anesthetic agents.
Early difficulties encountered led to further studies. This report deals
not only with cardiac effects during vinethene anesthesia, but also with
its effects on blood pressure, gastro-intestinal activity, nervous stimula-
tion, kidney funection, and liver damage in the dog.

Procepure axp Resurnts

Vinethene, which consists of divinyl ether 96.5 per cent. and ethyl
alcohol 3.5 per cent. with 0.01 per cent. phenyl-alpha-naphthylamine as
a preservative, was used in all the studies here reported.

Each vinethene induction was made by the open drop technique.
Then an endotracheal tube with an inflatable cuff was inserted. TUnless
otherwise indicated anesthesia in the dog was maintained by the closed
system as previously employed (1), the animal being connected to the
anesthetic reservoir by way of a soda-lime carbon dioxide absorber.

The anesthetic mixture was supplied from a large Tissot spirometer.
Freshly opened vinethene which had not passed date of expiration was
always used. Vaporization was brought about by passing pure oxygen
through 60 to 75 cc. of vinethene, to make a total volume of 75 liters.
The volume was kept constant by replacing oxygen as it was used meta-
bolically. The animals were maintained in surgical anesthesia so that
there was only partial intercostal paralysis. The concentration of vine-
thene in the spirometer required for such anesthesia was determined
routinely with the iodine-pentoxide train and found to be 10 to 12 per
cent. If the animals were premedicated, a concentration of 8 to 9 per
cent. vinethene was found to be adequate. Kach anesthetization was
carried out by an experienced member of the department of anes-
thesiology.

1 Aided in part by grants from the Wisconsin Alumni Research Foundation, and Merck &
Co., Inec.
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Cardiac Automaticity and Conduction

Electrocardiograms taken before anesthetization and again after 40
minutes’ surgical anesthesia were compared tor the first 10 animals for
rate, rhythm, P-R interval, and height of QRS complex and T wave.
As Indicated in Table 1, surgical anesthesia with vinethene caused S-A

TABLE 1

F'LECTROCARDIOGRAPHIC FiNpINGs IN LEap Il 1x tHE Doc Brrore (CoNTrOL) aND DuriNGg
DEEP SURGICAL VINETHENE, AFTER 40 MINUTES' EQUILIBRATION
AGAINST A CoNsTANT MIXTURE

_ 3 T We

§-A Rate P Seeoma! (iitolts) (Milliver)

Dog
Control | Vinethene | Control | Vinethene | Control | Vinethene Control Vinethene

1 130 175 0.11 0.09 3.2 3.2 +0.2 |—-0.6

2 107 200 .08 .09 3.4 3.0 —0.6, 0.4[—1.0
3 110 167 11 .09 3.2 3.2 0.6 +0.8
4 110 150 .10 .08 3.2 2.6 1.0(—-0.6, 0.4
5 185 225 .10 .10 2.0 1.4 0.2 0, 0

6 130 150 .10 .08 3.4 3.2 —-0.2, 0.2 (-0.3
7 136 180 .10 .09 2.6 2.6 1.2 0.4

8 115 180 .10 .08 1.6 1.8 0.2|-04
9 110 167 12 1 3.5 1.2 1.2(-0.1, 10
10 118 200 A1 .08 2.4 1.0 —-0.1, 0.1 0.2

Averages ?30‘, 179 0.103 0.089 2.85 2.32

* Both negative and positive readings arc indicative of a diphasic wave.
PETIN st

AT

“acceleration in éifeiiy animal. Tn 8 of the 10 the P-R interval decreased

by 0.01 to 0.03 second; in one instance there was no change, and in the
other there was an increase of 0.01 second. The shortened P-R interval
was undoubtedly due to the faster heart rate. The QRS complexes de-
creased in 6 of the 10 experiments by 0.2 to 2.3 millivolts. The T wave
became more positive by 0.1 to 0.8 millivolt in 8 of the 10 anesthetiza-
tions and more negative by 0.2 millivolt in the other 2. Irrvegularities
were not noted even in anesthesia that was prolonged for 2 to 3 hours.

The stimulating or sensitizing cffect of vinethene on the automatic
tissue of the dog’s heart as measured by the oceurrence of arrhyvthmias
following a standard injection of adrenalin was determined as reported
for other agents (1). Lead II electrocardiograms were taken through-
out, and 40 minutes’ minimal time was allowed for equilibration against
the constant anesthetic mixture. Responses to the injection of equi-
valent pressor doses of neosynephrin and cobefrin also were observed.
Toxic effects of marked weight loss, depression, and bloody diarrhea
resulted in the death of 12 animals from a group of 17, and only 4 could
he tested with all 3 sympathomimetic amines.

From Table 2 it will be seen that the control injection of 0.01 mgm.
per kilogram of adrenalin in 5 ce. saline at the rate of 1 ce. per 10
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248 ANESTIHESIOLOGY

seconds, which had been found previously as the desirable dose and rate
of injection in studies of cardiac automaticity, caused A-V block in 9
experiments; A-V extrasystoles in 7; A-V rhythm in 9; ventricular ex-
trasystoles in 7; slow ventricular rhythm in 2; and ventricular tachy-
cardia in 2 experiments. Injection of the same dose of the amine into 12
animals under vinethene produced A-V extrasystoles in 2 instances and
A-V rhythm in 4. When 11 of the dogs were premedicated with 1 mgm.
morphine sulphate and 0.04 mgm. scopolamine per kilogram subcutane-
ously 45 minutes before induction, A-V block occurred once; A-V rhythm
5 times; ventricular extrasystoles and tachyeardia once each and S-A
acceleration 4 times.

TABLE 2

CaRDIAC ARRHYTHMIAS RESULTING FrROM INJECTION OF BLoop PrEssURE Raising Druas
¥ Dosgs EQUIVALENT IN EFFECTIVENESS TO THE STANDARD ADRENALIN Dosage DuriNg DErp
SURGICAL VINETHENE ANESTHESIA AND IN VINETHENE ANESTHESIA FOoLLOWING PREMEDICATION
witH MorpHINE 1.0 MGM./Kc. ANb ScoroLaMINE 0.04 MeM./Ka.

= i el T | @
g 5 3 ElE| 2|2
2 g g L 3 °
Procedure < ~Z 2 g R 8 [ §
s EE AR AR RE:
£ Y bl | = | E E | «
Z g8 Ale 2|22
mgm./Kg.
Control 13 0.01 9 7 9 7 2 2 0
Ad i With vinethene 12 0.01 0 2 4 0 0 0 0
renafin Premedication
with vinethene | 11 0.01 1 0 5 1 0 1 4
Control 6 0.05 5 1 0 1 0 1 0
Neosynephrin
| With vinethene 5 0.05 0] 2 2 1 0 0] 0
Control 5 | 0.025 to 0375 | 4 5 3 1 2 1 0
Cobefrin
| With vinethene 510025t0.0375 | 0 | O 2 0 0|0 2

Control injection of the comparable pressor dosage of neosynephrin
(0.05 mgm. per kilogram) in 6 animals produced A-V block 5 times; and
A-V extrasystoles, ventricular extrasystoles, and ventricular tachy-
cardia once cach. In 5 of the animals anesthetized with vinethene,
injection of neosynephrin was followed by 2 instances each of A-V extra-
systoles and A-V rhythm and one of ventricular extrasystoles. Control
injection of cobefrin (0.025 to 0.0375 mgm. per kilogram) into 5 animals
gave results comparable to those with adrenalin.  A-V block occurred
4 times ; A-V extrasystoles 5; A-V rhythm 3; slow ventricular rhythm 2;
and ventricular extrasystoles and tachycardia once cach. Injection
under vinethene elicited A-V rhythm and S-A tachycardia twiee cach.

20z ludy Q1 uo 3senb Aq ypd-z0000-0001 L 0¥6L-Z¥S0000/Z L EVYZ/9¥E/E/ L /spd-alonie/ABojoISauylSaUR/LIOD JIBYDIBA|IS ZESE//:d)Y WOl papeojumoq



STUDIES OF VINETHENE AS AN ANESTHETIC AGENT 249

It is evident that vinethene gave no evidence of having sensitized the

heart to these drugs.

Blood Pressure and Blood Oxygen

Blood oxygen determinations were made by the van Slyke-Neill
manometric method as modified by Shaw and Downing for diethyl ether
(3). Duplicate analyses were done routinely. The first sample under
vinethene was never drawn until at least 40 minutes of equilibration

against the constant mixture.

Depth of anesthesia was then varied by

open drop administration and blood pressure recorded by the usual

method of arterial cannulation.

Blood samples were drawn at various

planes of anesthesia. Figure 1 indicates blood pressure decreased with

4
VoL.% 0, 70 20.2

F1e. 1. Blood pressure variation with alteration in depth of vinethene anesthesia. Upper

numerals are the planes of surgieal anesthesia as given in Table 3.

ages of duplicate analyses of blood oxygen content.

TABLE 3

Vol. per cent. O, are aver-

VorLumes PErR CeNT. oF OXYGEN IN ARTERIAL Broop rroM Doas Berore anp During
VINETHENE ANESTHESIA MAINTAINED BY OpEN Drop TECHNIQUE. ALL
FIGURES ARE AVERAGES OF DUPLICATE ANALYSES.

Arterial Blood Oxygen Content Plane of
Dog No. _ Surgical Remarks
Anesthesia*
Control Vinethene
Volumes Per cent. | Volumes Per cent.
T 14.6 21.4 2
U 21.0 16.8 3
\" 20.7 19.6 3
W 18.5 16.7 3
X 15.2 9.8 3—4 Anesthesia deepened until
running movements
abolished
Y 21.8 7.0 3—4 Anesthesia deepened un-
20.2 2—3 til running movements
16.7 3 abolished, then lightened,
and again deepened slightly

* Varying from no intercostal involvement (plane 2) to complete intercostal paralysis (plane 4).
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250 ANESTHESIOLOGY

increased depth of anesthesia. Table 3 shows that adequate oxygena-
tion was maintained under vinethene except when the depth of an-
esthesia was carried to complete intercostal paralysis which was done
with dogs X and Y to study running movements and blood pressure
effects.

Runmwing Movements

In each of 108 surgical vinethene anesthetizations to 46 dogs, there
was some degree of aberrant muscular movement, which ranged from
twitches to coordinated activity of all 4 extremities, simulating running
movements. Not until there was complete intercostal paralysis could
these be eliminated in all animals. The activity usually disappeared in
the fore limbs before the hind limbs. This type of coordinated muscular
response has never occurred in over 400 anesthetizations with chloro-
form, cyclopropane or diethyl ether. In 4 of 13 animals premedicated
with morphine-scopolamine such responses also were noted under vine-
thene.

In an attempt to determine the site of stimulation for such muscular
activity 4 dogs were anesthetized with vinethene and then decerebrated
by the ““bloodless’’ method of Sollmann (4). Transection of the brain
stem at the level of the corpora quadrigemina was verified by examina-
tion after formalin fixation. The aberrant movements continued in 3 of
the 4 cases. Further localization was evident when 1 of 3 animals in
which the spinal cord had been transected at T-10 had continuation of
the movements in the hind limbs. In this latter group there was a 5-
day interval between cord transection and vinethene administration.
Evidently the stimulation which gives these movements is in the cord
itself.

Gastro-intestinal Activity

Two dogs were prepared with Thiry and Thiry-Vella loops of the
jejunum for recording activity by the balloon-mercury-manometer and
bolus propulsion methods. Gastric activity was determined simultane-
ously by means of a balloon-water-manometer-tambour system.

The unpremedicated dogs were trained to lie on the table unre-
strained while breathing through a mask which could be coupled to the
spirometer containing the vinethene-oxygen mixture. In this manner
records could be obtained with a minimum of excitement during indue-
tion. They were then maintained at any desired plane of surgical
anesthesia. The animals were anesthetized not more than once in two
weeks for periods varying from 25 to 75 minutes.

Gastrie tonus increased slightly with surgical anesthesia. Ocecasion-
ally after discontinuing the agent there was an abrupt fall of tonus,
which soon returned to the preanesthetic level. Gastrie contractions
were inhibited completely by anesthesia. Recovery began in 1 to 5
minutes after discontinuing the vinethene but usually it was not com-
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StupiEs oF VINETHENE AS AN ANESTHETIC AGENT 251
plete in less than one hour. An esophageal cuff around the tube to the
stomach balloon facilitated the aspiration of the profuse salivary secre-
tion produced by vinethene. With this procedurce the usual retching
and vomiting during recovery was prevented, thus permitting studies
in this period.

There was complefe inhibition of propulsive and non-propulsive
movements of the intestine and a marked loss of tonus in all planes of
vinethene anesthesia. Thiry-Vella loops that normally closely accom-
modated sponge rubber boluses which measured 1 X 2 em. would readily
permit the introduction of the middle finger. When a bolus was intro-
duced immediately before induction, it did not reappear until several
minutes after the anesthetic was discontinued. For more than half an
hour after anesthetization propulsion times were 1 to 5 minutes longer
than the controls. Recovery of non-propulsive movements began within
4 minutes and was complete within 10 minutes after cessation of the
administration of vinetheme. When the animals were premedicated
with morphine-scopolamine, non-propulsive activity of the intestine con-
tinued until the third plane of surgical anesthesia was reached.

Kidney Function

Oliguria or anuria occurred in 13 administrations to 5 dogs in which
normal urine flows had been determined before anesthetization, as had
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F1a. 2. Effeet of vinethene on kidney function as determined by maximal urea eclearances.
Anesthesia was given for one hour each week, oxygen being used as the diluent for the agent.
Each value is the average of clearances for three 20-to-30-minute periods. Dogs B and C died
of acute yellow atrophy.

heen observed previously with the other agents studied. The effects of
vinethene on kidney function, as measured by urea clearance tests, were
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determined on 4 dogs, employing the technique for maximal clearances
as previously used (5). The control clearances of at least 3 sets of 3
periods each averaged 42.6 cc./M.?/minute. The average of the final
set obtainable from the animals was 32.0 ce./M.?/minute. Anurias of
several days’ duration following the sixth and seventh administrations
prevented further determinations in dog D. It may be noted from Fig.
2 that the smoothed curve for each animal declines progressively.
Using the clearance method vinethene is thus shown to interfere with
kidney function.

Dog I' was followed before and after each of 7 hourly chloroform
anesthetizations given at intervals of a week. The control urea clear-
ances averaged 58.3 and those following anesthetization 57.2 ce./M.2/min-
ute.

Liver Pathology

Eighteen rats in two different groups were used to study the effects
of vinethene on the liver. Animals of each group were killed without
any anesthesia in order to obtain control liver sections. The remain-
ing animals were anesthetized from 1 to 16 times for periods of 10, 20,
or 30 minutes every third day, after which liver sections were also ob-
tained. The only significant difference between the control liver sec-
tions and those obtained from the vinethene-anesthetized animals was
increased activity of the von Kupffer cells in some of the anesthetized
animals. These results were quite different from those found when
the dog was used as the experimental animal.

After 7 dogs in the cardiac series died in their pens 24 to 48 hours
following anesthetizations given at least 3 days apart, a controlled
pathologic study of vinethene toxicity was begun. On these dogs liver
biopsies were obtained at the first anesthetization for control sections.
Additional periods of vinethene of various duration and at various
intervals were given, then samples obtained again at biopsy or post
mortem. Table 4 shows the results. No abnormality was evident in
any of the control sections. Of the animals given vinethene for 30-
minute periods none showed any pathologic effects at the end of a
week, but at the end of the second week degeneration was present.
These administrations were by open drop technique, as recommended
by the Council on Pharmacy and Chemistry of the American Medical
Association in its acceptance of vinethene (6).

There was marked liver involvement after 3 anesthetizations in the
animals rceeiving vinethene for an hour cach week. These administra-
tions were with approximately 88 per cent. of oxygen in addition to the
required vinethene. The terminal picture and pertinent post mortem
findings for dog K are:

In great respiratory difficultics last 2 days, very weak, unable to move hind
legs, unsuccessful in attempts to drink water. Anuria existed for the 2 days
ante mortem. Bleeding time prolonged to 10-12 minutes.
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STUDIES OF VINETHENE AS AN ANESTHETIC AGENT 255

Abdominal cavity contained == 700 ce. of a thin, hemorrhagic fluid. TLiver
greatly congested, (uite friable, with a marked greenish-yellow cast. Gall blad-
der greatly distended, containing 70-75 ce. reddish bile.  Kidneys congested, dif-
ferentiation and markings poor. Urinary bladder constricted jnto a solid mus-
cular mass. Spleen distended. DMesenteric nodes enlarged and hemorrhagic.
Petechial hemorrhages from duodenum downward over small and large intestine,
particularly in the colon. Internally the G-T tract was coated with a pasty,
bloody mucus from duodenum to rectum,

Lungs with pneumonic patches. Mediastinal nodes enlarged and hemor-
rhagie. Ieart appeared normal.

These findings varvied only in degree also for dogs B, ¢, and D.  Ifig-
ure 3 shows the central zonal necrosis commonly present and Fig. 4
is representative of the acute vellow atrophy found in dogs B and C.

Fig. 3. Severe central zonal necrosis of the liver produced in dog E by one hour of vinethene
anesthesia each week for three wecks.,

Due to its known {oxie action on the liver, chloroform was used for
comparison with vincethene.  After hourly anesthetizations of ehloro-
form by open drop technique once wecekly for 7 periods a biopsy re-
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256 A NESTHESIOLOGY

vealed a mild vacuolar degeneration. Administration was not con-
tinued since this was the greatest number of similarly given vinethene
anesthetizations required to kill any animal.

}ia. 4. Acute yellow atrophy of the liver produced by four vinethene administrations of
one hour each at weekly intervals to dog B.

At the suggestion of Dr. Hans Moliter diethyl cther also was used
for comparison. After control biopsies 2 animals were anesthetized
for 6 one-hour periods at intervals of a week and biopsies taken again.
No significant pathologic changes were found. In previous studies (2)
5 animals had received at least 5 ether and 4 chloroform anesthetiza-
tions each without any of the weight loss, depression, or other symp-
toms so obvious after only a few anesthetizations with vinethene.

Discussion

From the results of tests with adrenalin, cobefrin, and neosynephrin
during vinethene anesthetization it is evident that this agent does not
seriously affect cardiac automaticity, in this respect being more similar
to diethyl ether than chloroform or cyclopropane as previously studied
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STupiEs oF VINETHENE AS AN ANESTHETIC AGENT 257

(1, 2). Failure of lower centers to be made automatic by the action of
adrenalin on the heart is interpreted to mean a lack of sympathetic
stimulation from higher centers, which has been demonstrated recently
to occur with eyclopropane (7). As previously noted with cyclopro-
pane, morphine-scopolamine premedication did not alter the auto-
maticity of the heart significantly.

The marked reduction in the P-R interval with the accompanying
average increase of almost 50 beats per minute in heart rate is explain-
able on the basis of inhibited vagal effects, such as is known to occur
with diethyl ether. Decreases in QRS voltage and a similar change in
the majority of cases with respect to the T wave may be indicative of
some effects on the properties of conduectivity and irritability in the
myocardium and conducting system.

Anoxemia has been considered necessary before pathologic effects
of vinethene occurred (8), and the delayed onset of hepatic damage
when the agent was administered with high oxygen atmospheres has
been noted (9). This led to our use of pure oxygen as a diluent. The
routine employment of the carbon dioxide absorption technique, with
endotracheal intubation providing for a patent airway, was considered
a further safeguard against alteration of normal blood gases. With
these precautions and adequate respiratory exchange, determinations
of blood oxygen would not seem necessary but were done to prevent
any explanation of the results as due to anoxemia. Routine duplicate
analyses agreed within less than 0.5 volumes per cent. As a check on
the technique of transfer to the modified Hempel pipette, control
samples were analyzed by the routine method for blood oxygen as well
as by the modified procedure.

That blood oxygen was adequate is indicated from Table 3. Ounly
when the animals purposely were carried into the lower levels of
surgical anesthesia in an attempt to abolish running movements or
study blood pressure effects (dogs X and Y) was there a significant
lowering of blood oxygen. This deep plane of anesthesia was never
permitted in any routine experiment.

Due to the earlier disappearance of the running movements from
the fore limbs, in contra-distinction to the accepted order of depression
of the central nervous system in anesthesia, these movements were
thought to be due to stimulation of lower centers or even to cord irri-
tation. Their presence in all but one of the animals following separa-
tion of the cortex and basal ganglia from the cord, and their occurrence
in the hind limbs of one of the animals with a complete cord transection
at T-10, substantiate this opinion.

The possibility of these movements being caused by a breakdown of
vinethene to related furan compounds seems quite possible, in view of
the reports of the action of these substances by Johnston and by Hen-
derson and Smith (10), (11).

As Burstein has shown there is a loss of intestinal tonus in all planes
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of surgical anesthesia with vinethene (12). Our practically constant
finding of a rise in gastric tonus was anticipated in view of the spon-
taneous flow of vomitus frequently observed during surgical anesthesia
and often beginning 15 to 20 minutes after induction. Persistence of
non-propulsive intestinal movements in the premedicated animals in
light vinethene anesthesia corresponds to the results of Youmans et al.
with eyelopropane (13). Absence of propulsive activity has not been
reported previously.

Histologically the kidneys showed albuminuria, moderately severe
cloudy swelling of the tubules, glomerular congestion, endothelial pro-
liferation and carly adhesions. Tt will be noted that in ecach of the 4
dogs on which urea clearances were determined there was a progressive
decrease in kidney function after the first or second weekly period of an
hour of vinethene. This is in marked contrast to eyclopropane, diethyl
ether, and chloroform, which had been found not to alter kidney func-
tion (5). The clearances in dog F following chloroform did not differ
essentially from the control values.

As previously reported by Molitor (14) liver damage after vinethene
is not demonstrated in the rat. In our series of animals we likewise
failed to find any effects with vinethene on this species. This seems ex-
plainable due to the marked power of regeneration of the liver in this
animal.

Our controlled pathologic studies on the dog agree with the observa-
tions of Goldschmidt et al. (15) that there is a minimal duration of vine-
thene anesthesia necessary to elicit liver damage. This is evident from
the lack of any severc effects with 7 daily administrations but fatty de-
generation after 14 davs. Since dog K died after 3 hourly periods at
intervals of a week while dog D withstood this agent for 7 weeks before
dying, it seems impossible to predict which animal will show an early
response and which will be more resistant.

Tt is our belief that central zonal necrosis can be produced routinely
by vinethene administration. It has been proved that this effect is not
due to anoxemia. Sinee 7 anesthetizations with ehloroform caused only
mild vacuolar degeneration of the liver in one animal and sinee the O
other dogs subjected to numerous diethyl ether and chloroform anes-
thetizations administered by the same technique and to the same depth
of anesthesia showed no ill effects, the more marked pathology following
vinethene is attributed to the greater toxicity of this agent.

There have been reported 5 elinical post mortems following the use
of vinethene, 3 of which showed liver damage (15), (16). Kach author
has discounted the responsibility of vinethene for such pathology. In
the two cases with liver damage reported by Goldschmidt et al. one
subject received only 1 hour and 39 minutes, and the other 2 hours and
40 minutes of vinethene. In a later publication by the same workers it
is stated, ““There have been no instances of liver necrosis in the entire
series” (17). Tt would seem that such a conclusion was in error. With
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a new agent every blame should be placed on it until it has heen proved
definitely not to be responsible.

SUMMARY

1. Vinethene does not significantly affect cardiac automaticity in the
dog, as tested with equivalent blood pressure-raising doses of adrenalin,
cobefrin, and neosynephrin.

2. Anoxemia did not oceur in the planes of surgical anesthesia
routinely used in this study.

3. Aberrant twitches to running movements occurred in all vine-
thene anesthetizations. It is believed that they are due to stimnlation
of the central nervous system below the level of the corpora quad-
rigemina. In the majority of instances they were prevented by pre-
medication with morphine-scopolamine.

4. Vinethene causes increased gastrie and deercased intestinal tonus.
Propulsive and non-propulsive movements of the jejunum are inhthited
by surgical vinethene anesthesia.

5. Vinethene caunsed a progressive decrease in kidney funetion as
meagured by urea clearances.

6. In the dog vinethene has been found to produce central zonal
necrosis of the liver and to be more toxic in this respeet than echloroform.
From post mortem reports in the literature it is suggested that a similar
relationship exists in the human.

We wish to thank the Department of Pathology for inspection and confirma-
tion of diagnoses of the histologic sections.
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SCIENTIFIC PROGRAM OF REGULAR MEETING OF
THE AMERICAN SOCIETY OF ANESTHETISTS

745 Tirra Avenur, New York Ciry

December 12, 1940—8 P.AL

1. The Fire and Explosion Hazard in Anesthesia: Report of a
Clinical Investigation Based on Known Cases—30 minutes.

By
Barnett A. Greene, M.D., Chairman, Committee on Anesthetic
Hazards. Director, Department of Anesthesia, Prospect Heights
Hospital, Brooklyn, New York.

2. The Elimination of Explosive Anesthetic Mixtures by the Ad-
dition of Helium (Demonstration)—40 minutes.

By
George J. Thomas, M.D. and G. W. Jones (by invitation),
Bureau of Mines, Pittsburgh, Pennsylvania.

3. A Report of the Committee on IHospital Research—50 minutes.

By
Professor J. Warren Horton (by invitation), Massachusetts In-
stitute of Technology. Discussion to be opened by Everett A.
Tyler, M.D., Philadelphia, Pennsylvania and H. Sidney New-
comer, M.D. (by invitation), New York City.
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