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PREFACE

This paper is of necessity a resume' of the literature
on the subject of colonic anesthesia, Since the works of
James T. Gwathmey dominate the literature on this subject I
have horrowed liberally from him. PFrom the many drugs that
have been used for this type of anesthesia I have mentioned
only those which have been accorded more or less general

acceptance,
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HISTORY




General anesthesia is an uunconsciousness with a loss of
pain sensation, a paralysis of all vital functions of the body
except the centers of respiration snd circunlation. In general
analgesia, consciousness is intact, but the sensation of pain
is lost in the entire body. This state is produced by some
agent acting centrally, as in spinal, or synergistic analgesia,
Depending in & great measure upon the amount of the agent given,
there may be genersl analgesia of anesthesia, as when ether is
given colonically in conjunction with other agents.

References to attempts at both snesihesia and anslgesia co~-
exist with the history of mankind. General anesthesi& is beau-
tifully expressed in the sentence written four thousand years
ago: "God caused a deep sleep to fall upon him", while old
Egyption carvings about 2500 B,C. illustrate how analgesia may
ve produced by pressure. Modern methods of producing the de-
sired state originated primarily with the discovery of the
agents or drugs to be used. It ig interesting to note however,
the length of time that elapsed between the discovery of these
agents and their application %o‘surgery. Ether, for example,
was discovered and its syntheses and properties‘noted in 1540,
nearly three hundred years before its use in surgery. Oxygen
and nitrous—-oxide were originally classified over seventy years

before they were combined for anesthetic purposes.
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Henry Hill Hiclkmen, a member of the Royal College of
Surgeons and a country practitioner in Imdlow, Sharpshire,
England, vetween 1820 and 1828, made the first successful ex~
periments rendering animals insensible to pain by the inhalation
of gagses, but he did not suceeed in impressing his colleagues
with the impoftance of his experiment.

Crawford M, Long, of Georgia, also a country practitioner,
wes the first to use ether intelligently for anesthetic pur-
poses. He made no secret of his discovery, but unfortunately
he 4id n¢t atteﬁpt t0 make it public until Morton and Jdackson
claimed priority in 1846,

Almost as soon as the anesthetic properties of ether had
been discovered, Roux (1} suggested that it might be introduced
through the rectum. Pirogoff {2} in the seame year, 1847, in=-
Jected ether vapor into the rectum. He found that this method
had_many advantages over inhalation, especislly in operations
about the head and neck.

In spite of all this, anesthesia by inhalation became more
general while anesthesia per rectum was seemingly forgotten.
BEven Pirogoff, who wrote enthusiastically upon the sabjeqt
statgd his preference for the pulmonary route.» For thirty-V
seven years no mention of the rectal meﬁhod-of anes%hesia ap-

pears in the medical literature.
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In 1884, it was revived with favorable results by
liolliere (3} of Lyons, who introduced a new technic by using
& Richardsonfs hand-bellows for forcing the vapor into the
rectum and later an indis-rubber tube comnected with an ether
container immersed in hot waler. The vapor was generated by
heat &nd‘forced into the reetum by the pressure incident to its
generation, Usually not more than two ounces of ether was used,
In five or ten minutes the patient could taste the ether and be-
ceme drowsy. This procedure was supplemented by inhalstion.

In the same year, in this country, Weir (4) recorded, in
the MEdicai Record, the case of an infant in which rectal ether-
ization had proved fatal, death fesulting from melena within
twenty-four hours after an operation for harelip. Bull (5} also
reported gdverse'results in seventeen cases in which the compli-
cations were melensa, diarrhes and even profound asphyxiasl symp-
toms. An interesting article by Post {6) published May 8, 1884,
follows:

"Dr, Abner Fost reported three cases at the Boston

City Hospital. The Boson Medical and Surgical Journal of

Qpril 17, 1884, had & short account of etherigzation by the

rectum as done at Lyons. Molliere {3)}. Its administratiom

in that manner has been tried at the City Hospital since

that publication.™
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"The ether has Dbeen given from a s¢all bottle with &
pefforated cork, to which is attached a rubber tube, to
the other end of which is fastened a catheter. The bottle
of ether is placed in a vessel of warm water, and the cath-
eter passed into the rectum. The ether is seen to boil in
the bottle, and its vapor is conveyed through the tube into
the bowel., The hot water used was drawn from the hot-water
pipes? and was so hot as 10 ve uncomfortable to the hands,"

"The first case was a patient of Dr., Homans, & man
with cellulitis of the arm, who had been vomiting before
etherization. After the tube was introduced he first com-
plained of the taste of ether in the mouth. It was then
noticeable to the by-standers in his breath. His pulse
grew.rapid, the pupils dilated, he partially stiffened out,
put his hand to his mouth, vomited, and anesthesia was com—
plete at the end of thirteen and a half minutes. The ether
was discontinued almost as soon as he was insensible, but
the anesthesia continued for nearly thirty mimutes, pro-
bably not so complete as %o allow surgical interference
withpuﬁ shrinking during all that time, but so complete
thg? he lay without motion. During the afternoon he had

two or three loose discharges, mostly ges, for which he re-

ceived & starch and opium enema, and which soon ceased,"




Page five

ﬁThe second case wes a women of large size, who had
eaten & hearty breakfast before coming to the hospital.

She took an ounce and three quarters of ether, and was in-
sengible for thirty-four mimites. During the etherization
the ether was administered evidently faster than absorption
took place, as her abdomen became sufficienfly»distended to
embarrass respiration; but a little pressure on the abdom-
inel walls ceaused the gas to issue from both ends of the
abdominal tube, and all difficulty ceased,"”

"0On recovering this woman vomited perhaps an ounce of
thin, yellowish fluid. Within an hour had a natural move-
ment of the bowels, and afterwards two slight loose opera-
tions, one of which was tinged with blood."

"The third case was in every way a most favorable one
e;cept in length of time required to produce insensibility.
The ether was given more slowly to avoid the distention of
ﬁhe bowels that had occurred in the previous case., A little
1es$ than two ounces was given, and etherization was com-
plete in fifteen minutes. The stage of excitement was marked
by & laugh and a comical remark or ‘two, but no struggle,
Insensipility continued nearly thirty minutes, and no wn-
pleasant sympitoms occurred during recovery. This patient
was operated on for piles, and her rectum was packed With,

sponges to provide against hsemorrhage. Slight meteorism
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occurred, but no more then might well follow the closure
of the anﬁs. The sponges were removed after a few hours,
but no diarrhes shcwéd itself,®

"o far as it is possible to draw conclusions from
present experience, etherization by the rectum differs from
inhalation principally by the absence, or rather the di-
minution, of the stage of excitement,”

uif vmminiting occurs during the etherigstion it does
not‘interrupt the administration of the anesthetic,"

"The unpleas&nt after effébts seem less marked. Vome—
iting, if it occurs at all, 1is slight;"

"The’seéretion of mucus, which so frequently fills the
mouth and air passages, has not’oécurred S0 far. The spasm
of the gldttis which sometimes occurs at the commencement

of inhalation, and which is'the result appsrently of the

local effects of ether vapor, is not to be expected by this

method.™ ’

"he feeling of suffocation which is so common when
ethe:‘is given by inhalation, and which is the cause of
most or at least a large number of the struggles which pa-
tients sometimes indulge in; is wanting."

"Of course, the constitutionsl effects of ether, how-

ever.given, are tne same. The use of & much smaller quan-—
Co

tity is sufficient to induce anesthesia when given by the
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rectum, where &1l is absorbed, than when given by inhalg-
tion; at the same time the effect is slower in most cases,
After complete snesthesia is reached it is apt to grow more
profound after the supply of ether has been removed = s0
that its adminisitration should cease when once the patient
is asleep.”

"he effect of ether uwpon different individuals varies
very widely. It cannot be supposed that no patient will
ever struggle if etheriged by the rectum. Of course the
man who makes & row whenever he is drunk will probebly show
his ugly disposition when ether is the cause of his excite-
ment, but so far the excitement shown has been very small,
The disagreeable effects seem to comsist in the possibility
of blowing up the rectum. ZEvidently the power of absorption
differs in different individuals; probably the rate at which
the vapor is poured into the rectum differs, as it ought to
do, where the heat applied is indefinite and vgriable. It
is necessary to wateh the abdomen somewhat to see that it
does not become ballooned,™

'“An irritation of the rectum is set up in some cases

which, perheps, corresponus to occasional effects on the air

passazes when the ether is inhsled, btut nothing so far has

transpired to cause alarm or anything more than a temporary

inconvenience,
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"Dr, Webber guoted the account of rectal etherization
at Iyoms, given in the New York lledicel Journal, as stating
that the process was finished by the mouth in some of the
cases. He asked the experience of Dr, Post.” *

“Drf Post thought the French surgeon must have been ime-
patient. Biherization was profound.”

"Dr, Charles D, Homens said that etherization was slow-

er than in the common way. There was also much less ether

“usedL.”

"Dr, Post said that there was less excitement as welll.®

“Dr. He K. Sabine inquired if this method was used for
the first time at Iyons, or hed the Swedish surgeon who pro-
posed it there seen it elsewhere,"

"Dr. Post said that it was to Dbe inferred from the pube-

lished account that it had been done at Copenhagen,"

*  FOOT NOTE

"Marther experience leads me to modify somewhat the

favorable opinion here expressed. Certain feeble indivi-

duals have taken an unusuwally long time to recover, insen~
sibility has been occasionally so profound as to cause
anxiety, and bloody discherges have been more freguent than

is desirasble.™
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On May 3, 1884, Freemen (7) reported three éases in which
211 had uneventfull recoveries, one patient eating a fﬁil meal
two hours following etherigation, the other two being nausea-free
within one hour after completion of the surgery. In all three
cases complete anesthesia was reache@ within fifteen minutes af-
ter instillation of the ether in the rectum.

’ / .

Poncet employed this method five times. In hig cases the
narcosis took a normal course only once. In two cases it failed
and the;ordinary inhalation method had to be Qesofted to. In one
case the narcosis persisied even 2 and 1/2 hqurs after the opera-
tion, In his last case the patient collapsed and manifested
alarming symptoms, which regressed after protractedlattempts a8t
resuscitation. DPoncet thereupon tested this method out on dogs
and rabbits. He found almost always hyperemia or the entire in-
testine, hemorrhages of the gastric’mucosa, dilatation of the
cqlon, agd diarrhea, Usually the animals died on the {irst dsy
after the experiment, He came 40 the conclusion that rectal an—
esthesia, besides having doubtful advaniages, harbored serious
dange:s and shquld be condemned,

Starcke was the first one in Germeny to introduce this
method. In his first case (extirpation of submexillary glands)
heAgave the gatient 0,01 morphine én the evening before the op-
eration. Two minutes after the adminisiration of the anesthetic,

the breath of the petient had a strong odor of ether. Tolerance

gfter 8 1/2 mimtes, Pulse 60, respiration 28, From time to tTime
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he also gave a few drops of‘chloroform by mouth. The patient
awoke 25 minutes after the operation. Severe meteorism., Repeat-
ed slight vomiting. Sﬁarcke also‘published three other cases
which persued an uncomplicatgd course., He expressed himselfl as
very well satisfied with the method. 'He recommends it, but warns
against careless technigue.

These objections -~ bloody stools, rectal irritation, be-
lieved to be due to the effect of pure or dilubed ether on the
mucous me@br&ne of the gut, inability %o control the stages of
narcqsis and to measure the amount of ether vapor passing into
the rectum, caused the second failure of the rectal mebthod to
gain serious recognition.

It was not until 1902 that the first real advence was noted
in’colon;c anesthesi&. In this year, Cunningham (8) devised an
apparsatus Which would permit of the introduction of ether-laden
&ir only, and in collaberation with Post, it was used in the
Boston City Hospitel without the complications which so freguently
occur?ed with the old method. It was tried by others and pro-
nounced p:&pticable. However, Cunninghem did note "colicky pains
and painful distention™ as after effects in some cases and in all
cases he was forced to start anesthesis by inhalation.

In Switzerland Dumont (9) (1904) was the first to attempt
rectal angsthesia in man. He considers this method only as an
guxilli&ry method, especially in operations of the head. He does

not believe that it will supplant the uwsuval inhalation method.
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Accordingly he first initroduced narcosis by mouth, When the pa—
tient was completely anesthetized, the operation was started and
carried to its termination by rectal anesthesia., He reports on
four cases which were successfully anesthetized in this manner,
There were no complicationse

In 1905, Cumningham end Lahey (10}, in the Boston Medical
and Surgical Journal, published their first report on 41 ¢ases in
which there were no deaths, and n5 diarrhea or bloody stools.
Stucky (11) commended the method in tﬁe Journal of the American
Medical Association, in 1906, in a report of 4 cases and in the
same year, Lumbard (12) used rectal narcosis in performing four
lapgrotomies. These demonstrations of the practicalitﬁ of the
Cunninghem technique lent new impetus to the adoptioh of rectal
etherization by many surgeons and anesthetistse.

Buxton (13) also made use of this method, With the addition
of an interceptor to prevent the passage of the ligquid efher inte
the gut,_and found that it “answered admirably for operstions
about the mputh, nose énd post=~buccal cavities, for staphylorr-
haphy, ana fo; operations for the relief of empyema's In the
1907 e@ition of his famous work, ANESTHETICS, he stated that for
the removal of the tongue, for excision of the jaw, or jaws, and
for plasﬁic operations about the face, he had found thatvthe‘me—
thed gave greaiter facilities and freedom to the operator than any
other plan he had tried but also reported that he had met with
grave quplications, Ywhich, although in part due to the physical

condition of the patients, were undoubtedly not wholly independent
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- of irritation caused in the intestines by the entrance of the

ether vapor™, In discussing the after—effeéts, he said:

ﬁCOliny pains in the intestines, urgent tenesmus, diarrhea some-
times dysenferic in character, painful distenﬁioﬁ,of the intest~
in§1<tract‘ﬁith more Or less severe collapse, are complications
which have been recor&ed. Deaths have occurred,”

In 1907, Leggett (14) pérfectedvthe Cunninghem apperatus by
thé addition of an exhaust tube connected with the vapor tube for
the relief of intraintestinal pressure and stated his gatisfac-
tion with the method in a feparﬁ on several animel experiments,
as well as 31 personally condﬁcted cases which showed incomplete
anesthesie in three cases, bloody stools in‘oae>case and no fa-
talities,.

Again, in 1908, Dumont (9] published his experiences with
regtal‘etherizaticn for which he used a modified form of the ap-
paraﬁus of Buxton, with the maintenance of smooth narcosis and
almost no post~operative complications. Yet he advjsed against
its use ;n any but exceptional cases without intestinal lesions,
under the supervision of an expert anesthstist.

In the following year, Denny end Robinson {18) announced
their success in a series of ten cases and Carson (16) published
eighteen cases in two of which feilure was due %o insufficient
preparaﬁiop and in one %o bleeding from the rectgm. Two extreme
cases, an extensive carcinoma of the face and e hyperthyroidism,
resulted in death. In anesthetizing a large, delirious man it

was necessary 10 use the mask throughout the operation.
J ug
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In 1910, there appeared further rectal anesthetic case-
reports by Sutton (17) who used a new apparatus and technique
in about 140 cases at the Roosevelt Hospital; another very com-
prehensive paper by Cunninghem (18); a new epparatus by Thomes
{19) for rectal and pharyngeal anesthesia almost identical Withl
that of Sutton; 47 cases by Churchill (30), using the afparatus
of Leggett, and 11 cases by Sanders (20) with a slizht modifice~
tio;‘of Sutton's apparatus in the addition of & éhlorcform vépor
generaﬁo:»ﬁo meet the need for accessory inhslation., Of the
forty-seven cases anestgetized by Churdhill, with ages ranging
from six'months to seventy-three years, all fut'seven were sabe
isfactory. Lessening of postanestaetic nausea and vomiting was
noted. Alcoholic subjects were more easily~énesthetized than by
inhalation,

The most marked advance in &nesﬁhesig‘by colonic absprpﬁion
was that made by Sutton (17), who used the origimal apparatus of
Gunnipgham plus the branch tube for‘exhausting the contents of
the ggt iptroduced by Leggett as a basis for his new &pparatus,
Sutton's‘apparatus consists of a generator in which the mixture
of oxygen and ether 1s produced, an-efferent tube system for_the
purpose of exheusting the contents of the gut and a safety-valve
Water manometer that automatically blows off at & pressure of
twenﬁy millimeters. Sutbton reporvs 140 etherizations with this
appargtus,‘with careful records of the first 100 in the surgical

service of Geroge B. Brewer, of Hoosevelt Hospital. The other
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forty were private cases all of which proved satisfactory. "In
only one case was an attempt made to administer the anesthetic
per rectum from the beginning. This proved so slow, and was so
uncomfortable and distasteful to the patient, that, after about
twenty minutes, & cone was used to complete the initial estab-
lishment(gf the anesthesia. Inasmuch as there is no real indi-
cation for beginning the administration by rectum, the writer,
Sutton, has seemingly made no second attempt to do so." In the
100 cases the sges ranged from 2 to 77 years. The longest oper-
atiops of the series took two hours and twentiy minutes; the éhor~ '
test, five minutes. The ave?age consumption. of ether was 87 grams
per hour, 12 of the 100 cases had preliminary injection‘cf mor=-
phine and scopolamin and 43 supplementery administrations by in=-
halation of chloroform, ZEructation of gés followed in 12 cases,
only 4 of which occurred out of 71 cases iﬁ %hich a maximum pres-—
sure of 20 miliimeters in the bowel was adopted. Thére was
slight perspiration in 18 cases and pOStqperative vomiﬁing in 43,
but of these sevgrai felt no néusea. 12 suffered abdominal pain,
In 5 there‘were bloody stools or blood-streaked returns from the
post—operative eneméta but without noticeable weakness or abdomf
inal pain. In the most severe case of all there was persistent
Vomijing and continued passage of small quantities of blood fo;
threg days. In this series of cases there were 5 deaths, none of
Which_the operating surgeon considered might be at@ributed to ihe

method of administration. One other death: occurred in Roosevelt




Hospital, when this method was used on & five-year old child dur-—
ing a staphylorrhaphy lasting fifty minutes,
Summarizing his discussion of cases Sutton states:

"This method, safeguarded by such improved apparatus as
that described, and by the use of oxygen as & vehicle for
the ether vapor, is one of extreme safety in the absence of
definite intestinal lesionsSe.se.... The colonic method of ad-
ministration of ether is more complex than the pulmonary
method in general, and requires from the anesthetist a broad-
er apprecistion of the physioclogical factors involved. For
these reasons aslone its field of usefulness is limited to
cases in which i% presents distinet advantage over the pul-
monary method. It is, therefor, not a method adapted to the
experimental use of the tyro, but rather a velueble addition
to the armementarivm of the trained anesthetistecee..s.. The
only ppint against the method in cases where its employment
is indicated is the occasional diffipglty in maintaining
prof¢und snesthesia without the use of the supplementary
raouth tjfbe oV
Although good results were obtained by Sutton underthe guld-

ance and supervision of Brewer, the operating surgeon, who was
also enthusiastic sbout the method, others were less successful
anq the procedure again lapsed into disuse. There was no special
reason for abandoning this form of ether-vapor rectal anesthesia
except that an extensive and somewhat complicated apparatus was

required.
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In the 1912 edition of ANESTHETICS AND THEIR ADMINISTRATION,
Hewitt (22} says: ™If the risk of'ﬁiarrhea, melena and after—
stupor could in any weay be greatly reduced recial etherigation
would be sirongly indicated in certain cases,®

Gwathmey (23}, in conjunction with Professor Wallace of the
Fharmecologicel Department of the University and Bellevus Hos—
pitel Medical College, started a series of experiments with the
idea of obbtaining & suitable medlium for the introduction of ether
into the rectum. They first used 2 saline solution which failed
miserably. Gwathmey then suggested an oil, as ether is miscible
in all proportions in 0il. They determined that the rate of ev~
aporation from all the oils was exactly the same and was con-
gtant, Parther, the patient did nov absorb & sufficient amcunt
of ether immediately upon injection 1o produce surgical shock,
but that he became anesthetized gradually in accordance with the
constancy in evaporation of the ether from the mixbture in the
colon. 3‘75 per cent ether-o0il solution proved to be most sat-
isfactory in these experiments,

The first successful public clinical demonstration of ether-
oi; colonic anesthesia was made in September 27, 1915, 8t the
Peoples Hospital, FHew York City, on one of Dr. T. }. Rothenberg's
patients, Dr. Rothenberg operating. This work was continued with
success at Columbis Hospital, at other hospitals in New York €ity,

and in neighboring cities,




Page seventeen

"Po keep well within the limits of safety was the con=-
trolling factor in our early hospital work with ether-oil
injections. We did not immediately adopt for humen beings
as large a dosage as had proved successful in our 1aborgtory
work with dogs. Consequently the lower percentages of ether
proved insufficient for surgical anesthesia in some cases
and it was necessary 1o supplement with ether by inhalétion,
(25)."
ng July, 1914, Gwathmey had used the method in 140 cases with

satisfacjoyy_resul%s and had received similar reports from other ’
surgeons and hospitals on 500 other cases, a resume' of which he
publis'hed in 1915 (23).

Yontoya yv Florez {24) in 1917 reported 12 cases with three
failures and advised against this colonic method of anesthesia
due to its_irritation of the rectal mucosa. In the same year
Page {25) reports nighly satisfactory results on thyroidectomies
in hyperthyroidism, as does Lathrop (26) in 1918 in a series of
100 thyroidsctomies and in 1920 a series of 1002 cases (27]).

Gwathmey (28) in 1921 adds another contribution by his de=
velopment of synergistic colonic analgesisa.

“ghen magnesium sulphate {from 1-2 c.cC.) is used with
morphine {from 1/12 to 3/8 grain) instead of plain water,
and given by hypedermic injection, the value of the morphine
is increased from 50 - 100%.......Furthermore, synergistic

analzesia is the logical evolution of general anesthesia.
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Analgesia with consciousness is present oftener with colonic
anesthesia than with ofther methods of administering general
anesthetics,®

Chalier and Dunet (29) analyze a total of 2,855 cases in which
general anesthesia was induced by injection of ether in oil by tﬁe
rectum. These figures include 1,500 reported from Hussis and 1000
compiledrfrom fmerican Literature, with 253 in France, in addition
to 102 from their own practice. In this total there were 6 fatal-
ities for which the method itself seemed to be responsible. Con-
sequently, notwithstending its undoubted adventege in many cases,
they warn sgainst it as too dangerous except for young persons,
free from pathologic taint, with their emunctories funciioning
welle » 4

Thaler and Hubel (30}, in 19235 report the results in 100
cagses of childbirth with 88 satisfactory resulis and only 4 ab-
solute f&ilnres and in the same year Zalks (31) ascribes the tor=-
sionﬂofmthe mesentery of the small intestine in a surgical case
to the rectgl administration of ether.

In 1925, laurie {32} states that he has used rectal ether-
izatipn in 75% of his surgical practice and is convinced of the
many adyantages over the inhalation method, Amongst these are the
ease of administration; the absence of gpprehension on the part
of the»patient; the absence of coughing, retching, and straining,
S0 frquenﬁ when the esnesthetist is not expert; the reduction of

shock; and the absence of posi-~operative vomiting.




Page nineteen

Deutscimen {33) in 1926, in an article titled, "PAINLESS

(451

CHILD-BIRTH BY THE SYNERGISTIC METEOD™, makes this statement -
"It is my firm conviction that the further developmen®t of the
method (Gwathmey's Synergistic Analgesia) may become the long
sought procedure for producing & painless labor in the real
sense of the term, l.e., from the begimming of lavor to the ex-
pulsion of the placenta.”™

In 1927, Harrar {34]) report$,5,800 cases at the New York
Lying In Hospital with 85) greatly relieved and Gwathmey (35) in
1928 reporis the advantages of the synergistic action of magne-
sium sulphate and morhpine and refutes the arguments of Davis{36]
againgt its use.

Again Gwathmey (37) in his article on, "INHALATION AND CQ-
LOWIC AWESTHESIA™ concludes that the removal of psychic shock,
the small amount of anesthetic used, the absence of cyanosis and
asphyxial elements, the maintainance of normal blocd pressure,
pulse and respiration, the decrease in nsusea, vomiting ami 288
pains, are sufficient reasons for using one of the various tech-
nigues of oil=-ether colonic anesthesia,

Thus far Gwathmey's ether-o0il solution has dominated the
field as & colonic anesthetic. However, & new substance, tri-
byomethanal (Avertin) has been developed in Germany. It was
originally discovered in 1926 by Willstaetter and Dujisverg and
its anestnetic properties were demonsirated by bhe pharmacolog-

iecal investigetions of Bicholtz. Iuch interest hag been aroused
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by this new method of colonic anesthesis as is evidenced by the
publication of some 250 articles in European IMedical Journals
by 1929, the first appearance in American literature.

Bloomfield and Shipway (38) in 1929 report a series of 198
cages in which avertin was used as & colonic anesthetic, They
had only two deaths and one of these wes probably not due io the
avertin. They conclude that it is a valuable contriﬁutiog‘to
the anesthetic drugs. In 1930 White (39] reporis a series of
100 eases with favorable results and in 1931 (40) & series of
1000 cases and states\that he uses avertin routinely. Shipley
and Kearns {(41) report a case of status epilipticus (1100 seiz-
ures in one and one-half days), a dose of 60 mg. of avertin per
kilo. was given after other measures had failed. In five min-
utes all seizures stopped, sleep lasted eight hours end the con=
vulsions @iﬁ not recur,

York and Schork {42} in 1931 report on 400 cases and state
that there are itwo advantages in using avertin for basal anes=-
thesia in children: one is the avoidance of psychic shock, the
other & qu;et induetion of sleep in the patients room. Lundy(42).
and Sumner and Burns (43) reach the same conclusion and the later
states that svertin should be used as a basal anesthetic, al-
though l6%}of their 700 surgical cases developed complete surgi-
cal anes’;hes i&.

Greer (44) reports in 1932 on 230 cases opevated in the past
two years with no fatalities and only ome respiratory complica-

tion and that in & man of 77. The following year, after a come-
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parison of 431 cases of surgery under averiin anesthesiakwith
an equal number of control cases under othe: types of anesthesia,
Field and Pilcher (45) conclude that avertin fiuid, used as &
basal apnesthetic in combination with zas oxygen or gas oxygen and
ether, has some advantages not possessed by most other anesthetics
and, accordingly, it has o distinctly useful place. This same
opinion was expressed by Rensom (46).

A% this date, avertin over-shadows ether-oil as a rectal an~
esthetic and from the enthusiastic literature, it would seem that
avertin is destined to entirely replace ether-oil in this type of

anesthesia,
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A1l general snesthetics produce & progressive paralysis of
the central nervous system, in the following sequence: (1) the
higher cerebral centers, involving the intellectual faculties;

(2} the lowgr cerebral centers, involving sensation and motiong

{3} the spinal cord, involving reflex action; (4) the medullary
centers, involving the vitel function of respiration and circu~
lation, These phenomena vary considerably with the different pa-
tients and the different methods of adminisitration. Sensation
decreases in the following order: (1} in the back and extremities;
(2} in the genital organs; (3} in parts supplied by the trigeminal
nerve,

When ether is introduced into the body by rectal injection,
the course of its circulation in the blocd differs markedly from
that which follows its introduction by inhslation, Within from
two to five minutes after the oil-ether mixture enters the rectum,
it is hested from room to body temperature, At the same time a
portion of the etheﬁ leaves the o0il in the form of gas, which is
abso?bed by the blood circulating in the small capillaries sur-
rounding thevcolcn. From the colon, through the liver, the ether
is carried by the greater circulation tq the heart, and from the
heart it is pumped into the lungs, where part is excreted through
the air passages and lost, the remainder being immediately reab-
sorbed and carried back to the heart end through the brain and the
central nervous system. By the time the anesthetic has reached

the lungs it has been thoroughly warmed to body temperatures.
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Administered in this manner, ether causes no irritation to .
thevlungs, and accumulations of mucous and saliva are either ab-
sent or present in amounts so small that they are negligible fac-
tors in anesthesia,
When avertin is introduced into the rectum, its absorption
follows ﬁhe same course as does ether. Absorpition occurs more
rapidly th&n the conteining water, 807 in twenty mimutes and 95%
in two hours. During ahesthesi&, avertin concentration in the
blood is 6 Lo 9 mg. per cent., There is no siage of excitement in
going under, or coming out of, the anesthetic. There is no local

irritation of the rectal mucosa.




Section III
ANESTHETIC AGERTS

1 Ether

2 Avertin

3 Paraldehide




Page twenty-four

3l

THER

Ether is an inflammable and, under certain circumstances, a
highly combustible, colorless, mobile, strongly refractive, neu-
tral liquid, having & penetrating odor and e sharp, burning taste,
It is soluble in all proportions in aioohol and chloroform, &nd &
solvent for fats and resins. It is very volatile; its vapor is
2.6 times as heavy as air. It should never be used with the cau~
tery or near an open fleme, such as & candle or gas jet, or near
8 stove»or’arc light,.

AVERTIN

Tribromethyl alcohol (avertin) is a white, crystalline sub-
stange which‘readily sublimes, and is soluble in water at 104
degrees F, (40 degrees C.) up to 3.5%. It should be protected
against light. Avertin fluid (the only available form) is a so-
lution of avertin in amylene hydrate, which dissolves avertin in
high concentration and is itself soluble in water. Bach 1 c.c.
ofiavertin fluid contains 1 gm. of avertin and 0,5 £ e of the sol-
vent. Avertin disentigrates when exposed to sitrong light or cold
and must be tested with congo red before use. Elimination is by
the kidneys (80% in 48 hours)} by its combining with glycuronic
acid,

Contraindications - Avertin basal anesthesia has been used in
practically all branches of surgery, Contraindicstions are severe

orgenic disease of the liver, serious bilateral disease of the
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kidneys, lesions of the rectum, scidosis, starvation, severe
blood diseases, and grave cachexia, Caution in the dosage must
be exercised in elderly, debelitated, dehydrated and obese pa-

tients, in whom a dose of 80 mg. per kilo, should not be exceeded.
PARALDEHYDE

Pearaldehyde, an ethane deri#itive , 18 & product of the poly-~
merisation of aceisldehyde, and is classed with avertin and chlo-
ral as & hypnotic. t is a colorless liguid, soluble in water to
the extent of 1 in 10, more soluble in ether, and said to have an
unpleasant ethereal odor. Though it acts by depressing the cere-
bral cortex, there appears to be & safe margin between hypnosis
and medullary depression. It is excreted mainly %through the lungs

and kidneys. Death is caused by respiratory failure,

Contraindications - Cases of colitis, ulcerations of the rectum,
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THE TECHNIQUE OF ETHER-OIL ANESTHESIA (23)

hpparatus - The simplicity of the equipment reguired for
this method is a decided point in its favor. The only apparatus
used is a special rectal tube or catheter one-quarter of an inch
in diameter eand about 28 inches in length; & clamp for this tube;
a &d=-inch giless funnel with which to introduce the ether-oil so-
lution; a Gwathmey tube about 30 inches long and three-eighths of
an inch in diameter with which to flush or remove fluid from the
rectum; and & towel which is placed over the face of the patient
from time to time to prevent dilution of the anesthetic in the
air-passages until narcosis is complete. 4 pharyngeal sir-way
tube should be convenient, to lengthen the anesthesia if neces—
sary. Of course, the tubes should be sterilized before use.

Dosage -~ In using the ether-oil method, the anesthetist musit
bear in mind the peculiar physiclogical effects of the ether-oil
mixture ip order to avoid errors in administration. PFrom = large
number of cases ﬁe have now deduced the rule of one ounce of a
65 per cent solution of ether in oil for every 20 pounds of body
weight in {the normal adult and this amount and this percentage
should never be exceesded, This amount compares favorably with
that egployed in all other methods of administering ether. Age,
weight, fever, anemia and general weakness modify the dosage as
in other methods of gzeneral anesthesia, and, by diminishing the
amounﬁ of the mixture adminisitered in accordance with these fac—
tors, over—dosage may be readily controlled. A 50 to 65 per cent

golution is sufficient for children and weak, anemic patients,
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qu; Patients Under Six Years - A 50 per cent solution snould
be gmplpyed. This mixture is nom-irritating, is easily retained
withou% preliminary medication, and is followed by satisfactory
anes%hesia in ten to tweniy mimates., 4 child 4 %o 6 years of age
would probably require just a little more than one ocunce for
every Zo‘pounds of body weight. No risk should be incurred with
children because the rate of evaporation is much more rapid than
in the case of adults. The mixture may be administered very
slowly and from one-half to one ounce may be added later, if
necessary.

“For Patients from Six to Twelve Years - 4 55 o 65 per cent
soluﬁion is used without preliminery medication. One ounce is
adminis#ered for every 20 pounds of bo@y welight, and twenty %o
thirty minntes should be &llowed for the anesthetic %o have full
effect. ‘ s

For E&tients From Twelve to Fifieen Years - One ounce of 55
to 65 per cent solution to every 20 pounds of body weight sﬁould
be adminis%ered, with the possible addition of 1~12 grain of mor-
phipe and 1-200 grain of atropin given hypadermatically as a
preliminary.

Por Patients of Fifteen and Upwards - 4 65 per cent mixture
is injected, the amount and preliminary medication varying with
the size and general condition of the patient and the same Fule
being follewed as to gquantity, that is, one ocunce for’every 20

pounds of body weight, except for the obese patient. 3Six ounces
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of av65 per cent solution, that is, the usual dosage for the
average case, will maintain anesthesia from 2 and 1/2 to 3
hoqrs, provided a clear airway is maintained,‘ Ko more than
8 ounces should ever be given.

For Weak, Anemic Patients - The mixture should counsist of
olive‘oil, 55 to 45 per cent, and ether, 55 to 65 per centb.

Preliminary Treatment - A cathertic of castor oil should
be given, prgferably the night preceding the operation, and
repeated the following night, and purging should be avoided,
This should be followed the morning of the operation by warnm
water enemas, one hour apart, until the return is clear, when
the pgtien% should be permitted to rest for 2 or 5 hours,

The quantity of preliminary medication depends ;argely
upon the opinion of the surgeon or anesthetist, and will vary

with this method as with other methods of administretion. ¥Ho

preliminary medication is required for children under @ years

of age, but, in order o obtain the most satisfactory results
with adults, preliminary medication is essential, with a rest
in bed of twe or more hours before injection. As the prelim-
inary, either chloretone or paralidehyde may be used{ gince
both have been found bo diminish the amount of the anesthetic
required and to assist materially in geauging the susceptibility
of the patient to thils fqrm‘of anes?hesia. Other hypnotics of
equal value may be substituted for them if preferred. Isopral,
also, has a slight local analgesic, as well as a general Lyp-

notic effect, and may prove satisfactory.
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Administration - The Patient - The administration of
ether~o0ll colonic anesthesia is best zccomplished with the
patient in his own bed, lying on the left side, in the SL@S
position. 4 convenient lifter should be placed wander him be~
fore beginning the injection. If the bed is in a ward, it
should be screened and exposure of‘%he patient~avoi&ed by in~
troducing the rectal catheter between ftwo suitably adjusted
sheets. & pillow under the hips is gometimes helpful. It is
not glways necessary that he should even know that an anes-
the?ic is @eing administered but, in.any event, he should be
kept perfectly quiet and should never be left alone at any
time after heving received the iﬁjection.

Induction - 20 to 30 minutes before operation the ether—-
o0il mixture is poured very slowly, allowing aboul one minute
for the introduction of each ounce, through the funnel at-
tached to the rectal ftube which has been well lubricated, and
filled partly with oil, inserted four inches within the rectum
and qlamped. A% the very least b minutes should be consumed
in administering 6 ounces, which is the usual amount required,
Unconsciousness generally follows in from 5 %o 10 mirutes gfter
the completion of the injection and, except in rare cases, full
surgical narcosis is reached in from 10 to 30 minutes.

If the patient goes to sleep before the required amount
has been given, 3T70P! If narcosis is delayed & few whiffs of

ether or chloroform may be used.
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It is advisable not to withdraw the catheter until the
patienﬁ is partly unconscious &ﬁ@ the muscles are relaxed.

From 5 to 20 minutes, in accordance with the percentage used,
should be allowed for tne snesthetic to take effect before the
patient is moved to the operating room.

%aintaining Anesthesia - Affter the patient has received
the mixture a clear airway must be constantly maintained by
placing & .finger beneath the symphysis of the lower jaw. GCare
must bg exercised to preveni the air-supply from being cut off,
eithe? by the head falling forward or sidewise, or by the tongue
falling backward. If the breathing is essy and regular, with
the reflexes active, bthe patient will be found to be completely
relaxed and in surgical narcosis as long as the operation lasts,
Six ounces of the 65 per cent mixture will last from 2 and 1/2
to 3 hqurs. If the operation is completed before this time the
Gwathmey bube should be inserted in the rectum beside the cabh~-
eter gn& a3 much of the mixture drawn off as pqssible.

The physiological changes incident to this metnod will be
fpu@d tp result in the sutomatic msintenance of surgical nar-
cosis, The anesthetist has complete control of t@e ane;thesia
at all times, and any error in judgment as to the proper amount
of the solution in the first place may be guickly rgctified by
eitherrthe addition or withdrawal of the mixture. I1f the pa~
tient shows undue suscepbtibility to the ether, part or all of

the mixture may be withdrawn immedistely, if necessary. On
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the other hand, if the patient seems too lightly narcotized
with ﬁne regulation dose, anesthesis may be deepened by & few
drops of ether or chloroform on the ‘towel, which is preferable
to increasing the amount of the solution; or it may prove suf-
ficient to prevent the dilution of thg anesthetic with the
ogtside air by placing over the face & towel slizhily puckered
Just above the nose and mouth, but held securely To the face
around. the edges, so as tc inhibit the escape of the ether
vapor and induce & certain amount of rebreathing. Anesthesia
may ve concluded at any time by placing a Gwathmey tube in po-
sition‘and massaging over the colon from right to‘left to ex~
pel the remsining mixture., VWhen anesthesia is so terminated,
the enesthetic stage merges into one of deep sleep.

It would be safer for e practitioner, who must work un-
aggi;ted, to use a 55 to & 65 per cent solution of sther and
oil,nto allow 15 to 30 minutes for the mixture to have its
full physiological effect, and then to supplement this dosage,
if necessary, with & few drops of ether on & mask. This pro-
cedure would be better than inducing profound anesthesia with
a‘75 per cent solution, with the possibility of having to
withdraw some of the mixture if the patient was %o deeply nar-
cotized. This combined method would also be a safer one for
use by hospitel internes and others who have not had extensive

experience in the administration of anesthetics.
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TECHNIGQUE -~ GWATHMEY'S SYNERGISTIC COLONIC ANESTHESIA

Briefly, the method depends on the synergzistic action of
morphine and megnesium sulphate aided by colonic oil-ether ad-
ministration. Meltzer accidentally discovere@ the strongly
anesthetic properties of magnesium sulphate in 1905. Used
alone, it is unsafe and toxic, buit used for its synergistic
propeyties with ether, nitrous oxid, morphine et(cetera it be-
comes most effective and satisfactory. It seems to proiong
the effgct of morphine withput rendering it dangerously deép,
and the:eby increasing the efficlency of a single'd#se:by 50
per cent to 100 pef cente Used with ether, the latter may be
cut down a third or quartsr in amount and with gas and oxygen
the formér may be much decreased and the latter increased.

At the onsét of labor the uéual'cleansing eﬁema is given
somerhours before the injection. When the pains are well es-
tablished and becoming frequent and severe, say, for forty-
five seconds every three to five minutes, the patient is given
an ;njeptiqn of morpnine 0,015 gramme (Qne quarter of & grain]

into the gluteal muscles, with two cubic centimetres of a 50 per

cent solution magnesium sulphate. The room is darkened, the

yisitors are excluded, eyes bandaged and the ears plugged.
Twenty mimates later the dose of magnesium sulphate is repeated
and in helf an hour or more, according to the severity of the

pains, but never within an hour of the first hypodermic, the
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following soluftion is slowly instilled into the rectum:

Ether - 715 cubic centimetres (two &ndia helf ounces].

Quinine sulphate - 1 gramme {(fifteen grains).

Chloral hydrate - 0.6 gramme (ten grains).

Warm olive oil ad--120 cubic céntimetres {four ounces]).

This cen be repeated in two and & half to four hours, if
the effgc% wears Off 100 soon and in & 1ongifirst labor the
W?Ol? series may be repeated, bult the usual perigd ig about
five hours., No morphine should be given within two hours of
delivery, because of the chanee of the child being under'its
influence at its birth, Chloroform rust never be used. If
deeper anslgesia is required for delivery of the head, a
light»ether inhalation anesthesia can be used.

Farther important points are %o instrucﬁ‘the patient to
draw up r&ther than bear down during a paiﬁ an@ to_hold a fple
ded towel or tampon over the amus for ten minutss or so after
the injectiOn and during pains, No rectal examination‘shoﬁld
beﬁmade for an hour. The patient should be anglgesig, sleeping
between pains with the Jjaw not fully relaxed; and she can be
rqused tg answer questions. Contractions are nearly as strong
as usual, so the attendant must guard againsﬁ_a precipi%atg la-
bor.» Patients may appear to suffer much, but questioned twenty‘
four hQurs later, will remember little.

More recent writers (52) eliminate the magnesium sulphate,

The intramuscular injeciion of magnesium sulphate 1s the largest
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factor in preventing & more general acceptance of this method,
Then %00, the synergistic value of the magnesiuvm sulphajte has

been questioned.

TECHNIQUE - AVERTIN CCOLONIC ANESTHESIA

Preoperative Preparation:

The evening before operation a hypnotié {Phanodorn,
ngigal, or Veronel)} may be administered and the customary
cleansing eneme 1s given, although the latter is not necessary.

\ Before the operation, & hypodermic injection of morphine
and atropine is given, as with other anesthetics.

In obstetrics, the cooperation of the patient is neces-
sary and the time of injection determined by the labor pains
and the cervical dilitation.

Dosage:

Avertin is recommended solely a&s & basal anesthetic, to
be supplemented by some other general or 1oc§l angsthetic When
Nnecessary.

Hor basal anesthesia in general and special suTgery, the

usual dose is 0.1 CeCe (100 mge} of avertin fluid per kilo. of

body weight as determined by Dix and Horsley (47) and Speidel

(48) while VWidenharn (49) used an average of 60-95 mg. per kilo,

and Zoldschmidt and Hunt {50} used an average dose o0f 5404 CeCo

of avertin fluild per patient.
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The dose should never exceed 10 c.c., of avertin fluid
in man and most of the authors agree that 8 c.c. is sufficient
under’all conditions. In obstetrical use, small doses (60 mg.
per kilo.] are sufficient.

Preparation of Solution:

1. Determine amount of avertin fluid to be used and the
amount of distilled water needed to make a 2.5% solution,

2. Heat the measured amount cf‘disﬁilled water to 104 de~
grees F, (40 degrees C.)}, using a glass receptacle that can be
tightly closed, with a capacity of 500 to 1000 c.c.

$. Measure the dose of avertin fluid with a 10 c.c. grad-
wated Imer syringe or pipet.

4, Add the avertin to the water., Stopper the flask, in-
vert, and sheske vigorously until all globules of avertin fluid
have disappeared.

5. Do not permit the solution to ceol. If precipitation
occurs from cooling, discard the solution.

6, Test the solution with congo red just before using.

Ccngo Red Test:

Place 2-5 c.c., of the gsolution in & tesﬁ tube and add 1-2
drops of the 1: 1000 agueous {not aleccholic) congo red sqlation.
Orange color should develop. If the color becomes blue or
violet? the solution should be discarded.

Mammer of Use:

The rectal injection of the 2.5% solution of avertin at

body temperature is given20 to 30 minutes before operation,
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'in # darkened guiet room, preferably the patientfs room., The
‘administra%ion is usually nmade by g;avity (using-a glass fun-
‘nel with a rectal tube or male oatheter) &% a moderate rate
of flow.
Whitham and Munger (51) state:
" ™iithin five minutes after injection of the drug the
: patient usually goes into a profognd sleep, from whigh he
cannot be aroused. Iuscular aqtion ceases and the pulse,
respirations and color are‘almost unaltered. There may
be some depression of the blood-pressure, There is never
any preliminary excitement an@ the patient has no recolf
lection of the induction. W@king occurs in the same un~
eventful menner, in this series in an average time of 3
hours and 43 minutes. The shoriest du;ation was 1 hour
and 10 minutes, the lomgegt 7 hours and o minutes.. It is
said that 80 per cent of the‘drug_is absorbed in the
first twenty minutes, and 95 per cent in two hours. Ex-
cretion is accomplished by the kidneys after detoxication

in the liver by & combination with glycuronic acid.”
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Tﬁe stormy course in the development of colonic anesthesis
is responsible for the slow acceptance by the medical profes-
sion. Notuniil Gwathmey, was there an orgenized and serious
attempt to popularize this itype of anesthesia and acceptance of
his method was delayed, due largely to errors of technique in
unezperienced hands and consequent publication of said failures.

The ether-o0il mixture of Gwathmey was becoming gquite popu~
lar until the development of avertin in 1927, This new type of
anesthetic quickly became popular and at present over-shadows
ether~oil which is rapidly becoming extinct.

Colonic amnesthesia has its greatest use in obstetrical and
in hyperthyroid cases, and brain surgery, more as an analgesic

than an anesthetice.
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