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[Reprinted from the Transactions of the Gdontological Society of

G'reat Britain, for February, 15891, ]

Mg. PgresipENT? AND GENTLEMEN, — In America
and on the Continent, and especially in Germany,
Bromide of Ethyl has for some time past been
held in high repute by dental surgeons. In this
country, however, I know of no records of its
systematic employment in a similar manner; I
was, therefore, very willing to fall in with the
suggestion made to me in the summer of 1889,
by my friend and colleague Mr. Newland-Pedley,
and endeavour to obtain some personal expe-
rience of the action of this drug.

In laying before you the record of my obser-
vations, I am particularly anxious that it should
not be considered that I appear as an advocate
for the indiseriminate use of the drug, or that I
in any way suggest that we have in bromide of
ethyl, an entirely satisfactory substitute for any
of the agents usually employed for the purposes
of the dental surgeon. In the table of cases
appended (Appendix A) I have endeavoured to
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chemist, bromide of ethylene (C,H,Br,) has been
substituted, and with fatal results. In the
majority of my cases I have used Merck’s
preparation of the bromide, which 1s the one
almost universally employed in Germany; 1n
some few instances an KEnglish sample of the
drug was used, but although I am assured by
My. Martindale, the chemist, that the chemical
purity of this latter was quite equal to the
German, yet I have not any doubt in my own
mind as to the difference in the effects pro-
duced, the difference being strongly in favour
of Merck’s.

It 18 very probable that this variation in the
effects, may be partly or even entirely explained,
by the decomposition which the drug apparently
undergoes on keeping, especially if exposed to
light and air. If you refer to cases 16 to 20
you will see, that when a sponge was used which
had been inadvertently left unwashed after the
previous series of cases, the results were pre-
eminently unsatisfactory.

It is usually asserted that one of the chief
reasons which led to the disuse of the drug in
1849 was its cost, and although this is of course
a minor point, yet I think I may sately say, that
where any number of administrations are under-
taken, the cost per patient is very little more than
half the cost of mitrous oxide.
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recently commented upon a death which fol-
lowed the use of bromide of ethyl, and says that
“not more than twenty grammes” were adminis-
tered, but as this represents considerably over

[Fig. I.—Seetional view of Ormsby's Inbaler.

A—Air-hole, B—Wire cage, containing sponge C, over which is
placed the rubber bag D,

half an ounce, 1 should myself be inclined to
express surprise at the largenesg, rather than at
the smallness, of the dose.

Method of Admainistration.-=In the first scven
administrations either a leathern cone, fitting
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Roughly speaking, the duration of the anzes-
thesia bears some relation to the time required
for induction, but of course this is by no means
absolute, and with the English samples of the.
drug the vaviability is very marked. It would
certainly appear, too, that when the time from
the commencement of the inhalation to the end
of the anmsthesia exceeds two minutes, the after-
effects are very likely to be troublesome.

Phenomena.—The question which I have most
frequently had to answer has been: “How do
you know when a proper degree of anmsthesia
has been produced?” The reply to this s not
so simple as might appear. In Berlin some
stress seems to be laid upon the muscular relaxa-
tion, but I have not found that this is at all
reliable. 1 have myself generally removed the
facepiece when the faintest stertor is heard, or if
that is obviously due to accidental causes, or 1if 1t
is unduly delayed, the commencing weakness of
the pulse or the development of conjunctival
insensibility are my guides. The stertor to
which I refer is not the laryngeal stertor of
nitrous oxide narcosig, but of a much lghter
and regular kind, originating probably in the
palate.

During the course of the inhalation, I think it
will be found that the breathing becomes very
slightly slower and shallower, but in the majority
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I do not myself profess to be a good inter-
preter of sphygmographic tracings, which may
possibly be the reason why I am somewhat scep-
tical of their value. Others, however, may have
more ability, and greater faith in this direction,
so I show you (figs. II. to VIIL.) a few of the many
tracings I have taken. In each set the capital
letter (A, B, &c.) points to the trace taken im-
mediately before the inhalation commenced, while
the small letters (a, b, &c.) point to the trace taken
at the height of the anaesthesia, i.e., immediately

after the i":Lt:prif.‘L'.u was removed.

(NN TNANANANENY

g, LI,

Case b8, IV,, mot, 21 ; dose 3i.

L think, on the whole, these tracings bear out
the views I have put forward in respeet to the
effects of the bromide upon the circulatory sys-

tem, especially if we remember, that the heart’s
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action 1mmediately before the inhalation 18 un-

{hl]}-’ accelerated by the nervous condition of the

B

IFig. 1L1.

Case 65, F.. =t. 24 : dose Siss.

Fig, IV,

Unse 66, V., et 25 ¢ dose =s2. added to No. 65.

patient. Tracings of the I' series (Fig. VIL.), I
think, are particularly interesting, as indicating

(/" taken soon after recovery) the rapidity with
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0 , -. = mil.2 -~
which the blood-pressure, &c., is restored. This
rapid recovery is, I believe, usual, and 1s of great
mportance.

Case 92, F., et. 21 d

ose 31. andded to No. 91.

In respect to the influence of the drug upon
the nervous system, and through it upon the

muscular system, there is one point with which
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I have been particularly struck, i.e., the exceed-
ingly transient character of the stage of excite-
ment. In the majority of cases this stage has
been almost inappreciable, and in all but Case 5

u'luite evanezcent. 'This observation would seem

Fig, VII.
Caze 94, M., aet. 23 : doze 3i. added to No. 93.
f° Taken ten minutes after recovery.

to apply almost equally to nervous women, and to
the robust and probably alecoholic navvy, and 1t
may possibly serve as an indication for the class
of cases, im which the use of the drug is more par-
ticularly appropriate. Oceasionally we get a very

slight spasm of the fingers, or rhythmic move-
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ments of the limbs, &e., but I have never observed
anything like the degree of spasm and movement
which often accompanies nitrous oxide and ether.

In respect to other phenomena [ have not much
to say. The pupils tend to dilate. Increase in
the salivary secretions was sufficiently marked
to attract attention in Cases 21, 26, 28, and 29,
but I have never seen it so copious as with ether.
In some few instances the patients will make a
groaning noise from the beginning of the inhala-
tion, but this I have always 1gnored, and have not
found that it either delayed or shortemed the
narcosis.

The anaesthesia which has resulted from the
use of the drug has, to my mind, always been
quite satisfactory, both in degree and kind, but
on this pomnt I hope we may have the testimony
of those who have operated in some of the cases
recorded.

After Kffects.—The after-effects of an anwes-
thetic are of very great importance, not only to
the patient, but also to the dental surgeon. They
may be divided into those observable immediately
after the return to conseiousness, and those de-
veloped at a more remote period.

In respect to immediate effects of bromide of
ethyl, I have definite notes in thirty-nine in-
stances. In eleven a certain amount of hysteria
resulted ; in ten others, more or less depression
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remaining 5, dizziness, drowsiness, and other
very trivial and doubtful complaints are recorded.

But there is another aspect of this question,
viz., the relation between immediate and remote
effects. In 17 cases observations of both appear
in the table, and from these we gather, as might
be expected, that the importance and severity of
the remote symptoms is tolerably proportionate
to the immediate after-effects. Thus, simple hy-
steria has seldém been followed by anything worse,
while, on the other hand, nausea may be followed
by sickness, or the sickness may be prolonged.
This somewhat negative evidence is of importance,
for it enables me to say that, so far as my own
limited experience 1s concerned, L have never met
with a case in which serious symptoms have de-
veloped upwards of twelve hours after the bromide
has been inhaled. Such cases have, however, been
described.

Death-rate.—In preparing this paper, I have
been very strongly tempted to refer to the dangers
and the death-rate of bromide of ethyl, but on
the whole I prefer to adhere to my original plan,
and limit my remarks strictly to the facts that have
come under my own cognisance, as exemplified in
the record of cases. I am well aware of the im-
portance of this point, however, though I cannot
help thinking, that the fatalities which have been
hitherto recorded, rather tend to exaggerate the
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After-Effects.

Musecilar and Nervous.

ITmmediate. Remote.

Remarks.

e - Y L

fupils dilated.

: .
amw wEE amw =

jlight spasm of extensors of
fingers.

slight spasm of fingers.
Zupils unaffected.

Very slight struggles. Pupils not
affected.

slight spasm after face-piece re-
moved. Pupils slightly dilated.

. L L1 B E

Rhythmic movements of feet.

Pwitching of hands and legs,
flaccidity. Very slight excite-
ment.

Conjunctiva very slightly con-

| gested, pupils slightly dilated.

Bhytkmic movements of hands
after first few inspirations,

- moved arms during extraction.
Conjunctivie insensible, pupils
very slightly dilated.,
conjunctivae insensitive. ...
Ponjunctivie inzensitive.

Miythmic movements of fin-
rs. Uonjunctivaz not quite
ensitive,

Li L

Papils dilated after face-piece
removed.

upils not dilated, ...

Slight excitement.

Excitement.

Daxed,
Nil.

i@ R R T

Dazed.

Dazed.
Dazed.

Excited. is

Hysteria,
Hysteria.

Nausea, . e

Hysteria.

"Bus driver (!) aleoholie,

| Labourer,

Same patient ag No. 77.

| I‘ﬂb purer,

&

Artizan, tall and neurotice,
long recovery.

Labourer, slow recovery.

Labourer.
Pulse tracing taken : Fig,
V., p. 130,
D\ Immediately before
inhalation.
d[ At height of anmes-
thesia.

Railway elerk, neurotic.

BRobust man,

Pulse tracing taken : Fig.

VI, p. 180.
£y Immediately before
inhalation.
f:[At height of anms-
thesia.

A labourer, Pulse tracing
taken: Fig. VII,, p. 131.

1. Immediately before
inhalation.

£ LAt height of anwms-
thesia,

£ A Ftar reraTary.
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APPENDIX B.
BIBLIOGRAPHY.

Nunneley’s first experiments with bromide of ethyl are
related in the course of an account given by him of his
elaborate investigations into the properties and action of
various anmsthetic agents; this account was published in
the Transactions of the Provincial Medical and Surgical
Association, 1849, pp. 206 and 325. His second communi-
cation on the subject was made to the British Medical
Association.at their meeting in 1865, and appears in the
British Medical Jowrnal, 1865, vol. ii., p. 192. For about
fifteen years, with the exception of casual and brief annota-
tions, nothing of importance appears to have been written,
and the literature of bromide of ethyl may, therefore, be
said practically to date from 1880, _

The following list comprises the most important com-
munications that have been made on the subject since 1880.
T have myself verified the correctness of the references in
the majority of instances; in some few cases, however,
(distinguished thus *), this has not been possible, and my
information is but second-hand.

BoursevinLe and D’Onier. Compies Rendus Société de
Biologie, Paris, 1880, p. 525.

CrisaorMm. Maryland Medical Jowrnal, December 5th,
1880; * quoted nearly in extenso from a French source
in British Jowrnal of Dental Science, 1883, p. 616.

Crover. British Medical Jowrnal, 1880, vol. i., p. 586.

Fawx. Therapeutische Monatschrift, 1890, p. 463.

GrEENE. Pharmaceutical Jowrnal, 1879-80, p. 29. An
account of the preparation of the drug.

Harrrer. Correspondenz Blatt fiir Schweizer. Aerzte, 1890,
pp. 106, 143. Quoted in British Medical Journal, 1890,
vol. i., p. 864,

Herz, Internationale Klinische Rundschaw, April 15th,
1889.*

Kupwrerz., Meditzinskoié Obozrenié, No. 13, p. 1889.%
Quoted in British Medical Journal, 1890, vol. i., p. 864.
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(Reprinted from the Journal of the British Dental Association,
March 16tk 1891.)

WHILE preparing my paper on Bromide of Ethyl for the Odonto-
logical Society, it came to my knowledge that the agenda paper
for that particular meeting (February 2nd) was a very full one,
and that several communications of far more importance than
my own, would have to be made before my paper was read.
Believing then, as I do still, that greater interest would attach to
the discussion than to the paper itself, I was at some pains to
eliminate all facts which had not come under my own observation,
and as far as possible to avoid all expressions of personal opinion.
Now that the Zransactions of the Society are in the hands of the
members—most of whom are, I believe, also members of the
British Dental Association—it may not be out of place if I again
refer to the subject.

In the discussion which followed the reading of my paper, great
stress was laid upon the number of deaths which had occurred
from the use of the drug, but I believe that a good deal of mis-
apprehension exists upon this score, and that, as a matter of fact,
a critical examination of the actual deaths alone, by no means
justifies the exaggerated views generally held as to the extreme
danger attendant upon its employment.

It is usually said that deaths have been reported by the
following observers, viz..—Levis, Sims, Wolff, lL.ee, Pancoast,
and Mittenzweigs ; to these must be added one which occurred
in Berlin last year, and to which reference is made in the British
Medical Journal (18go, vol. i, p. 717) and elsewhere. No
deaths in England from the use of the drug are recorded.

At first sight this list is somewhat appalling, but as a matter of fact
it represents, at the outside, some eight separate cases, in some of
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which, too, it is doubtful whether the fatality was actually due to
the use of the bromide, and in others the death was, to say the
least, accelerated by faulty administration, the use of an impure
sample of the drug, &c. But even assuming that eight, or even
ten, cases represents the actual death record, is it after all in
excess of that ascribed to chloroform within the first few years of
the introduction of the latter? I find, for instance, that in the
year 1848 alone, no less than ten deaths are ascribed to the use
of chloroform. It must be remembered, too, that in the first
place these eight deaths were spread over a number of years, and
further, that in all probability the proportion of deaths to ad-
ministrations was even less than with chloroform. On the other
hand, the evidence obtained from the action of anzsthetics upon
animals, and the inferences to be drawn from such experiments,
are not, to my mind at any rate, altogether conclusive of the
effects upon human beings. If such conclusions were in every
case to be looked upon as final, who would ever dream of using
chloroform nowadays? Would not even nitrous oxide itself have
died a natural death, after the observations of Hermann, Krish-
aber, Jolyet and Blanche, &c.?

I have dwelt at some length upon the reputed dangers because
I have been complimented in more than one quarter for my
boldness and temerity in making a trial of this substance. 1
cannot pretend to more than the usual amount of courage, but at
the same time I would wish to be absolved from any approach to
foolhardiness. In my recorded cases will, I think, be found
sufficient evidence to enable those who wish to do so, to decide
for themselves upon the particular value to be placed upon
bromide of ethyl in dental surgery; reference to the death-rate
for this purpose I think is quite superfluous or even misleading.

Of those that spoke in condemnation of this drug, but few
appear to have had any personal experience of its use, and as I
said in my paper, nothing like an extensive trial has been given to
it in England. My own deductions from the study of my cases
may possibly assist those who have neither the time nor the
inclination to try the drug for themselves.

1. If bromide of ethyl is used, the pure drug alone should be
employed—by preference that of Merck’s manufacture—and in
any event the sample must not be taken from a specimen that has
been long kept, or exposed to light and air.
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2. Rapid induction is essential if we would minimise unpleasant
after-effects. A dose of 3iss. poured into an Ormsby’s inhaler, and
nearly as much care taken to exclude air as if nitrous oxide were
being used, will usually effect narcosis speedily.

3. The face-piece may be removed and the operation com-
menced on the onset of the faintest palatine stertor, or the absolute
insensibility of the conjunctive.

4. The advantages shown to be possessed by this drug are :—

(a) Its portability and the simplicity of the apparatus required
for its administration.

(&) The very slight preliminary excitement.

(¢) Prolongation of the primary anzesthesia.

(d) Complete relaxation of the muscles, and absence of spas-
modic jerks,

5. Against these, as compared more especially with nitrous
oxide, we have to place—

(@) The tendency of the drug to decompose.

(&) Unpleasant after-effects occur much more frequently than
with nitrous oxide, and the patients almost always appear more
““ knocked over.”

6. To my mind, these objections alone constitute potent argu-
ments against the routine use of the drug, especially as we have
now become so accustomed to the apparatus necessary for the
administration of nitrous oxide, and to the jactitations and spasms
which follow its use.

7. The absence of the stage of excitement has led me to employ
the drug pretty frequently in those cases of the robust navvy type,
in whom the administration of ether often gives rise to very great
struggling and mental disturbance, and I have always been very
pleased with the result.

8. The possibilities of a fatality, although I believe them to be
more remote than is usually supposed, should at least teach us
that whenever the drug is administered, there is a tendency to
syncope ; and not only should the operator and administrator
never be one and the same individual, but the administration
should never be undertaken except by a skilled person, and one

qualified and capable to meet any emergencies that are likely to
arise,












(Reprinted from the  Practitioner ” for May, 1891.)

At the instance of Mr. F. Newland-Pedley, I have recently
conducted a number of administrations of bromide of ethyl in
the dental extraction rooms of Guy's Hospital. The records of
ninety-four of these administrations were laid before the Odonto-
logical Society on February 2nd, 1891, and will be found in the
Society’s Proceedings for that month.

In addition, I have given the drug in thirty-six other instances,
making a total of 130 cases.

In consulting authorities; comparing my results with those of
other observers, &c. ; I came across many facts which interested
me greatly. It 1s just possible that these facts, together with my
own experiences, may interest others, and hence this paper.

History.—Bromide of ethyl as an anasthetic has had a pecu-
liarly chequered career.

In England it was first used by Nunneley of Leeds in 1849,
who again spoke in its favour at the British Medical Association
in 1865. At the International Medical Congress, held in London
in 1881, Dr. Squire read a paper upon its value as a general and
local anzesthetic, and Dr. B. W, Richardson concurs in Nunneley’s
opinion that it is * one of the best of anzsthetics.”*

On the other hand, the late Mr. Clover appears to have tried
and been dissatisfied with it, and it has never been popular here,
nor, as far as I can ascertain, has it ever been used in any very
large number of cases. In America the drug was first used by
Dr. Turnbull in 1877 ; Drs. Lewis, Chisholm, Gowers, and others
have employed it extensively, and were very energetic in their
advocacy of its advantages. In spite, however, of some thou-

*Asclepiad, 1885, p. 264.
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For the rest it is a colourless mobile liquid with a sweetish and
not unpleasant odour, mixing freely with equal volumes of
alcohol, chloroform, or ether. It is very prone to decomposition,
especially if expuse‘d to air, bromine being set free, and the
mixture rendered very irritating or even dangerous. The German
makers appear, however, to have succeeded in producing a body
of greater stability than the English, and it is Merck’s bromide of
ethyl that I have mostly used.

The vapour, brought into contact with a flame, evolves whitish
fumes having a slightly pungent odour, and giving rise to cough
and laryngeal irritation.

Physiological Action. — The blood-pressure is very rapidly
lowered and the arteries dilated, but according to some observers
(e.g-, Squire),* this is not due to or even of necessity associated
with failure of heart’s action. I am myself, however, inclined to
agree with Professor Wood,* who says that it is distinctly a
cardiac depressant, though possibly less so than chloroform.

The flow of saliva is generally increased during its administra-
tion, and if the inhalation is continued for any length of time,
¢.§., thirty to forty minutes, gastro-intestinal irritation results, and
may be so great as to endanger life.

In other respects it resembles chloroform in its action.

Method of Administration.—Much of the disfavour with which
this drug has been viewed, and the unsatisfactory results obtained,
have, in my opinion, been due to faulty methods employed in its
administration, as my own personal experiences would seem to
indicate. Arguing from its analogy to chloroform, I first adminis-
tered the bromide by the open method, with abundant admixture
with air, and was much dissatisfied with the effects; the semi-
open method with partial exclusion of air yielded rather better
results, though still unsatisfactory. On my visit to Berlin in
1890, I found that a closed ether-inhaler (Fig. L., p. 7) known to
us as an Ormsby’s Inhaler, was used by Schneider at the Dental
Hospital, and since I have employed this apparatus and Merck’s
bromide, my results have been much more uniform and much
more satisfactory. In fact, I would almost go further, and say,
that in the administration of bromide of ethyl, the same care

“International Medical Congress, London, 1881, vol. i. p. 451,
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should be taken to exclude air as is done when nitrous oxide is
employed. Used in this way, I have found that between i and
zii have usually sufficed to produce anasthesia in, on an average,
66.8 secs., and that the primary narcosis thus obtained has lasted
46.2 secs.

By preference of course the recumbent position should be
chosen, but in the majority of cases in which I have myself
administered the drug, the patients have beensitting. Abstinence
from food for a few hours would I think be of advantage, but it
does not appear to be essential.

Phenomena of Inhalation—The first few inhalations give rise
to very decided flushing of the face, reminding one strongly of
the effects of nitrite of amyl.

The respiratory rate, after the nervous acceleration has sub-
sided, is not appreciably affected ; the regularity of the movements
is maintained, but they tend to become shallower. There 1S no
laryngeal spasm or other evidences of irritation, but a faint,
regular palatine stertor is developed as narcosis supervenes. The
pulse is slightly accelerated, and, at the height of the anzsthesia
the tension is much lowered and there is a tendency to irregularity.
These points are fairly well brought out in the two tracings, Fig.
vii. F. & /, p. 14, which were taken with a Dudgeon’s Sphygmo-
graph from the left radial, the patient being seated.

In many instances the irregularity is much more marked, as
will be seen for instance on comparing Fig. iv. C & ¢, p. 12.

The absolute force of the heart-beat is usually much diminished,
which point is well brought out in tracings Fig. v. D & a4, p. 13

At about the same time that the alteration in the rhythm of the
pulse is noticed, the flushing alluded to gives rise to pallor.

In some few instances in which, by the courtesy of Dr. Greville
MacDonald, I have been permitted to administer this drug at the
Throat Hospital, for the removal of adenoid growths from the
naso-pharynx, we were much struck by the amount of haemorrhage,
which was excessive in each case, even for these operations, the
blood being of a very bright arterial hue.

In the majority of my cases the stage of excitement has been
conspicuous by its absence, even in those instances in which it
was most to be expected, e.g., the alcoholic. But this freedom
from excitement is not invariable ; in some few instances, without
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any obvious cause, transitory spasms of the extremities or
rhythmic movements ‘of the limbs, the expressions probably of
nervous stimulation, have developed ; in other cases again slight
mental and muscular excitement has been noticed when, either
from accident or design, air has been pretty freely admitted
during the inhalation. But in all these cases the excitement has
quickly subsided, and has never been sufficiently marked to cause
the least trouble. Further, it seems to me just possible that the
instability of the drug, and consequent slight differences in the
composition of the various samples, may account for some of the
irregularities observed in this particular direction.

As a rule the pupils dilate, and the flow of saliva is increased,
phenomena which, of course, one would expect to follow the
dilatation of the blood-vessels.

From a surgeon’s point of view recovery is exceedingly rapid,
and though associated in many instances with a feeling of nausea
and more or less depression, yet these very quickly pass off. Occa-
sionally the nausea may go on to actual vomiting, but this is
apparently less frequently the case than with chloroform.

The completeness and rapidity with which the cardio-vascular
system recovers its tone is well exemplified in Fig. vii. p. 14,
where /' Is a pulse-tracing taken about fifteen minutes after the
patient had quite recovered and was on the point of leaving the
Hospital.

Dangers.—Many of the ethylic combinations of chlorine,
bromine, and iodine possess anasthetic properties, but there is no
doubt that the administration of any of these compounds is
attended with more or less risk. There are too, some grounds
ﬂ?r the conclusion that the degree of danger is directly propor-
tionate to the atomic weights of these elements; thus for instance,
speaking generally, I think it may be assumed that compounds
containing iodine are more dangerous than those containing equal
molecular weights of bromine, and the latter more so than those
containing chlorine. This general assertion holds fairly good as
long as the molecular weights are the same, but I am not so sure
that it is capable of proof when these weights vary, and primd
Jacie, 1 should be inclined to believe that a substance such as
bromine of ethyl (C,H,Br), containing approximately 72 per cent.
by weight of bromine would be safer than one containing 89 per












