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INTRODUCTION

It 18 odd, but it seems that somewhere along the
line in Medilcal School, this author missed any refer-
ence to Trichlorethylene pertalning to 1ts use as an
anesthetlic or analgesic or to 1ts use in labor. Yet,
he found that i1t 1s used especlally in labor. Not hav-
ing any source of textbook information to fall back on,
the author became curious as to some of the facts about
Trichlorethylene. Thus, we have this paper.

In a subject like this, one thinks at first sight
that 1t must be something new 1f there 1s nothing about
it in the textbooks., Yet, a brief review of the history
of Trichlorethylene wlll be presented in which one finds
it 1s not a new agent at all.

Some of the pharmacologlc facts of importance will
be presented and the agent described as to 1ts physical
properties., The effect on respiration and the cardilo
vascular system are important and should be understood
by anyone who uses Trichlorethylene so that he willl
know when a patlent i1s receilving an overdosage. These
facts wlll be brought out.

Then, what of the after-effects? 1Is recovery slow
or rapid? If used in obstetrlics, should one worry about

depressed infant respiration and sleepy bables? These



are all falrly important questions, but before the
author started his search of the literature, he could
not answer them,

As for the use of Trichlorethylene in obstetrics,
since that 1s probably where the student first comes in
contact with 1t, why 1s 1t used? Does 1t give good
analgesia and can 1t be used for the anesthetic for de-
livery? What are the patient reactions to Trichlore-
thylene? What are its disadvantages? These questions
are lmportant for a more intelligent and effective type
of analgesla and/or anesthesia in labor patients,

Thus the author has searched the literature for a
fairly exhaustlive review, and has spent some time check-
ing patlients, as they used Trichlorethylene for the
analgesla 1t produces while in labor. The author has
spent some time questloning patlients after delivery for
thelr reactions to 1t,

The findings will thus be presented, in the hope
they may help others in thelr intelligent use of the
drug, Trichlorethylene, as they have helped and will
help the author,

Trichlorethylene has uses other than in labor,
There are reports written on 1ts use in dentistry, in
plastic surgery, 1n neurosurgery, and in the changing

of painful dressings, ecetera. However, this paper



except for mentloning that there are other uses, will
stick mainly to the use of the drug in labor, and will
use material from articles written on 1ts other uses
only when they lead to a concise history or a more clear

understanding of the pharmacology of the drug.

* % * * #*



HISTORY

The history of Trichlorethylene 1s rather a long
one. It was first described by a German chemist,
Fischer (1) in 1864. 1In 1911, another German, K. B.
Lehmann (2) wrote a paper describing the anesthetizing
of elght cats using Trichlorethylene. He also noted the
decomposition of Trichlorethylene to dichloracetylene in
the presence of alkall at temperatures near 100 degrees
C. W. Plessner (3), another German in 1915 presented
four cases of polsening by Trichlorethylene in industry.
He described vertigo, nausea and vomiting, swelling of
the optic discs and analgesla in the area of distribution
of the trigeminal nerve. Oppenheim (4) on hearing of
Plessner's work, decided to try Trichlorethylene on cases
of trigeminal neuralgla, for which treatment at that time
was quite unsatlisfactory. Hls report on the treatment of
trigeminal neuralgla with the inhalation of small amounts
of Trichlorethylene appeared also in 1915. This proved
to be a popular form of treatment and was used for sever-
al years. Usually 1t consisted of placing twenty to
twenty~-five drops of Trichlorethylene on a wilsp of cotton
on a handkerchlef and inhaling this until all traces of
the Trichlorethylene were gone. This was repeated four

times per day. As late as 1931, a report came out in



the Journal of the Amerlican Medical Assoclation by
Glosser (5) on the treatment of trigeminal neuralgla
with trichlorethylene. Glosser, however, noted such
drowsliness with the administration of the drug that he
recommended the recumbent position to take the
inhalations.,

In 1934, Jackson (6) declared that the benefits
from Trichlorethylene in trigenimal neuralgla and the
slde effect of drowsiness were due to i1ts anesthetic
properties, He suggested that 1t would be a good gen-
eral anesthetlc, rating i1ts potency at about the same
level as ethylene. Herzberg (7) reported on the his-
tology of tissues taken from animals killed by prolong-
ed exposure to the concentrated vapors of Trichlore-
thylene. He concluded that Trichlorethylene had little
effect on the tissues studled. Since the liver was
among the tlssues, 1t was his opinion that Trichlore-
thylene was not the hepatotoxlc agent that chloroform
was. Soon after this, Striker and others (8) reported
on the use of Trichlorethylene as a general anesthetic
in over 300 cases., Most of these were dental procedures
and dllatations, ecetera carrlied on in a venereal dls-
ease clinlic. They commented on the absence of post-
operative effects and suggested that nausea and vomiting

and injurious affects attributed to the drug in industry

5=



were due to toxic products 1n an impure drug and that
with a pure drug, these untoward reactions could be min-
imized. However, the Councll on Pharmacy and Chemistry
of the American Medlcal Assoclation (9) put a damper on
further research into the subject 1n thlis country by
rather a sour preliminary report on the use of Trichlore-
thylene for general anesthesla, when they stated that
avallable evidence dld not Justlify i1ts use as a general
anesthetlc. It suggested walting for further investi-
gation into 1ts potentlial toxiclty and for further
clinical evidence of 1ts effectiveness. This put an end
to the use of Trichlorethylene as a general anesthetic
for several years, except for one experiment on dogs in
1939 by Rubenstein and others (10).

The work that finally established Trichlorethylene
as a useful general anesthetic and analgesic was done
in England during World War II. A certaln Mr. Chalmers
of Muswell Hill London wrote to the editor of the
Lancet asking about anesthetic properties of Trichlore-
thylene. The editor referred him to C. F. Hadfleld,
then Secretary of the Joint Anesthetic Committee of the
Medlcal Research Council., At that time, the Committee
was lookling for a non-inflammable anesthetic which could
be used as a substitute for chloroform under war condi-

tions, Hadfield collected what 1little information he



could on the subject and asked C. Langton Hewer of St.
Bartholomews Hospital 1f he would look into the matter
according to Oesterle (1l). Hewer published his first
paper on the subject of Trichlorethylene as a general
anesthetic and analgesic in 1941 (12), and soon follow-
ed this with a report in the Proceedings of the Royal
Soclety of Medicine (13) in 1942.

L B B

PHYSICAL PROPERTIES

Trichlorethylene 1s a halogen substituted deriva-
tive of ethylene with the formula ChClCClg. The struc-
tural formula 1s ﬁ%=c°%1. In industry, 1t 1s an impor-
tant solvent for fats, resins, bitumens, rubber, sulfur
and phosphorous. It has been used rather extensively 1n
dry cleaning, and was used by the Germans in the first
World War as a solvent in their war industries., From
this use in industey, there have been reports of workers
becoming habltuated to the drug, sniffing i1ts vapors for
the same solace an alcoholic gets from alcohol.

Trichlorethylene 1s a clear, colorless liquid with
a sweet odor somewhat like that of chloroform. It 1s
soluble in alcohol and not soluble in water. It has a

specific gravity of 1.46; a vapor denslty of 65.75; and



a bolling poilnt of 87 degrees C; according to Gordon

and Morton (14). It 1s unstable in sunlight and ailr
where 1t decomposes ellminating small quantitles of
phosgene and hydrochloric acid. The usual anesthetic
Trichlorethylene contains 0,01 per cent thymol to in-
hibit decomposition. It should be stored firmly stop-
pered 1in light inhibiting contalners. It i1s non-inflam-
mable under ordinary operating conditions, but 1t 1is

not non-inflammable under all conditions as Hewer (12)
stated in his first paper on the subject. Jones and
Scott (15) found that below 25.5 degrees C, Trichlore-
thylene has not sufficlent vapor pressure for inflam-
mable mixtures 1n the presence of 1 atmosphere of pres-
sure or more. However, 1n mixtures with oxygen, all
concentrations between 10.3 per cent at the lower 1limit
and 64.5 per cent at the upper limit are inflammable,

It 1s inflammable in alr at a temperature of 463 degrees
C. which 1s hardly an optimal operating room or delivery
room temperature. Placed on the market by Industrial
Chemicals Incorporated in a pure form, 1t was given the
trade name Trilene. Commonly called Trilene in the
literature, 1t 1s usually tinted a pale blue to dis-
tinguish 1t in color from chloroform, which 1s usually
tinted a pale .pink,

* % N % N *»



CNS DEPRESSANT ACTION

Trichlorethylene as an inhalation anesthetic has a
direct depressant effect on the central nervous system,
It 1s carried from the lungs to the higher centers of
the brain by the blood stream, Hewer (13) gives the
following stages of anesthesla: Stage I. The stage of
analgesla 1s one of marked detachment for the patient;
in stage II, he noted occasional excitement but other-
wlse 18 not remarkable; Stage III 1s characterized by
qulet automatic respirations with a small pupil. The
planes of Stage III show eye signs similler to those
with ether.

* % * * * W

EFFECT ON RESPIRATORY AND CARDIO VASCULAR SYSTEMS

The first note of the effect of Trichlorethylene on
the respiratory system was by Lehmann (2), who, in his
experimental anesthetization of eight cats noted a rise
in thelr respiratory rate. Hewer (16) in 1943 reported
that Trichlorethylene was non-irritating to the respira-
tory system, and that with 1ts use, there was no excess-
ive salivation or mucous. Thus, it was possible to

rapidly increase 1ts vapor concentration in the induction



of anesthesia.

Garland (17) reporting a case of convulsion under
Trilene anesthesla suggested that the hyperpnea or
tachypnea from the Trilene induced a low alveolar
carbon dloxilde tenslon thus, leadlng to convulsions,
Munter (18) remarked on the tachypnea assoclated with
Trilene and suggested 1t was due to excitatlon of the
Hering Breuer reflex. He sald 1t could result in
anoxemla and suggested a high oxygen concentratlion of
inspired air to elimlnate a secondary increase 1n res-
piratory rate from the anoxemia. Enderby (19) and
Hewer (20) agree that tachypnea with Trichlorethylene
administration 1s a sign of overdosage.

Whitteridge and Bulbring (21) in a nice bit of
research with animals found changes in the Hering
Breuer reflexes under Trilene anesthesla. There were
able to separate the inspiratory and explratory reflex-
es by cooling the vagus. They concluded that the rapid,
shallow breating found with Trilene anesthesla was due
to stimulatlion of both the insplratory and explratory
reflexes. Trllene compared with ether in this respect,
continued to stimulate the deflation reflex, while
ether at first stimulated 1t, then depressed 1t.

Dundee (22) in a recent study found tachypnea about

one~third more common under Trichlorethylene



administration to the very young and the aged, and
showed that broncheodllator drugs did not abolish the
tachypnea tending to dlisprove the theory that the tachy-
pnea 1s due to broncho constriction, and suggests sensi-
bly that tachypnea 1s a sign of over dosage and 1s best
prevented by using a minimal dose of the anesthetic.
Because of the structural and physical simllarities
between Trichlorethylene and chloroform, Trichlorethylene
was early suspected of belng potentlally dangerous to the
heart. Hewer took no note of this in his first paper on
the subject say that cardio vascular effects were mild
and transient in most cases. Marquardt and others (23)
sald Trilene produced no permanent injury to the heart
unless given in large quantities or repeatedly.
Herzburg (7) found no permanent injury to the heart in
dogs killed by prolonged exposure to Trichlorethylene.
Waters, Orth and Gillespie (24) worked with dogs and a
small number of humans., They found that in dogs, car-
dlac arrest and respiratory arrest occurred at about
the same time. They followed the anesthesla in a few
cases with continuous electrocardiograms in humans, and
noticed numerous cardlac irregularities, only one
multiple focal ventricular extrosystoles did they con-
slder as a serious irregularity. In only one of their

human patients did they find a normal rhythm throughout.



Haworth and Duff (25) in 1943 reported the only cardiac
death that thlis author could find in the literature.
They attributed thlis death to vagal inhibition of the
heart. Griffith (28) recorded that the blood pressure
remalns steady or rises slightly when using Trilene.

The most common cardlac irregularity with Trich-
lorethylene according to Hunter (18) 1s bradycardia
leading to extrosystoles. Ewing and Brittain (27) also
point this out. Hunter declded the extrosystoles begiln
when the SA node 1s inhibited to such an extent that
another focus can origlinate the rhythm,

Barnes and Ives (28) did possibly the most complete
study of the effect of Trilene on the cardlae rhythm,
They checked forty patients with a vislble record of
cardlac activity at short intervals, and took a perman-
ent electrocardlographic record of any untoward activity.
They found that most of the irregularitlies were transient
and occurred in the first ten to twelve minutes of
anesthesla, and concluded that most of them were due to
increased vagal tone. In seven of thelr forty patients,
they found no abnormalities at all in the cardlac rhythnm,
but 1n four of them, they found multifocal ventricular
tachycardla and considered thls as posslbly the most

serious irregularity since in proceeds ventricular



fibrillation when using chloroform anesthesla. However,
they could find only one report of a cardlac death after
approximately 500,000 Trichlorethylene administrations,
so they state Trilene must be consldered no where near

as dangerous as chloroform,

* W * * * *

MISCELLANEOUS EFFECTS AND AFTER EFFECTS

Hewer (13) at first reported that Trichlorethylene
had 1ittle effect on the urline but later had to amend
this in another paper (14) when he found that acetonurila
was common following Trichlorethylene administration.

He attributed thls partially to a high number of children
having receilved the anesthetlc for acetonuria 1s more
common with children. However, he emphatically stated
that no ketosls resulted from the drug. In two of hils
papers, he reported little to no effect on the blood
sugar during the course of or following Trichlorethylene
Anesthesia,

Trichlorethylene 1s not sultable for producing mus-
cular relaxatlion when used alone wlth no other agent,
However, 1t has 1little to no effect on uterine contrac-
tions and thus, has a good place in obstetrlcal procedures

according to Freedman (29). Browne and others (30) report



that i1t may slow uterine contractions if used over long
periods of time or 1f used 1n high concentratlons.

Striker and co-workers (8) were the first to notice
the apparent absence of after effects with Trichlorethy-
lene. They stated that after using it a few times, they
felt no concern over their patlents if shortly after
thelr anesthetic, they would ride home on the cilty street-
car. Rubenstein, Palnter, and Horne (10) working with
dogs noticed the repld recovery and short-lived effect of
Trichlorethylene and that the dogs were nausea-free
following the anesthetic. The freedom from after-effects
caused such patient demand for Trichlorethylene, that
Webb (31) persisted in 1ts use although he himself was
not convinced of its effectiveness. Hewer (13) in 1942
reported a quick recovery and freedom from after-effects
in most of his patients. Scales and Ohlke (32) using
Trilene with labor patients and delivery found an in-
cldence of nausea and vomiting only 1 per cent. Gordon
and Morton (14) using 1t for obstetrical analgesla and
anestheslia had no vomliting in 73.3 per cent of patients
and 21,7 per cent of the patients vomlted but once on
the delivery table,

Durrans (33) reported three cases of delayed re-
covery from Trichlorethylene anesthesia in which the

recovery period was 36 hours or longer. He declded



thlis was due to the low volatility and high lipoidal
solubllity of Trillene, and states that the rate of re-
covery from anesthesla 18 proportional directly to the
relative volatlility of the agent used and indirectly to
the lipoildal solublility. However, no other such reports
were found since 1943 and one wonders 1f other factors

were not present 1n hils cases.

* % % W * *

ELIMINATION AND METABOLISM

Working with human subjects, Powell (34) found
detectable amounts of Trichlorethylene 1in the blood and
explireal ailr 24 hours after anesthesia. Butler (35) in
rather an exhaustive study of thls subject found that
some of the Trichlerethylene retalned in the body after
anesthesla 1s metabollsed slowly to chloral hydrate
which then 1s rapidly converted to Trichlorethanol and/or
to Trichloracetlic acld. Trichlorethanol 1s then conju-
gated with glucuronic acld. Thils conjugation product 1s
found 1n the urine of dogs. Considerable amounts of
Trichlorethylene are retalned in the body after the
pharmacologic effects of 1t have dlsappeared. Butler
suggests this could be a simple physlcal solution in fat,

Barratt, Cunningham and Johnson detected trilene in the



fat muscle and heart of a dog 66 hours after exposure to
its anesthetlc vapors with the highest concentration in

fat, according to Butler.

* % N ¥ * *

REACTIONS AND PRECAUTIONS

This is a catch-all subtitle under which to report
those untoward reactions not heretofor reported in this
paper. Condon (36) reported convulsions in a young man
while using Trilene for anesthesla. He gave no comments
as to cause but probably this could be simlilar to the
mechanlism in the convulsions reported under resplratory
effects in this paper. Goldsmidt (37) reported another
case of convulsions and suggested an effect of Trilene
on the heart or respiratory system as the basls, He
also reported an acute ecyematoid skin rash quring the
course of Trilene anesthesla which disappeared with
deepened anesthesia. Hardman (38) reported a death
from acute yellow necrosls of the liver eleven days
after a prolonged Trilene anesthesla. However, this
patient receilved his injury in the nature of burns
several months before this anesthesla and had been in
two hospitals prior to the one in which death occurred.,

Quite probably, he received plasma or transfuslons so



that hls death could possibly be atirlbuted to virus
hepatitls rather than to the effect of Trilene on the
liver alone,

In 1943, reperts by Morton (39) and McAuley (40)
appeared 1n the literature 1n which they had cranlal
nerve palsies followlng Trichlorethylene anesthesla.
This caused a great stir due to Trichlorethylene's
early use in trigeminal neuralgla. Humphrey and
McClelland (41) reported 13 cases of cranial nerve
palsies following general anesthesla, but Trilene was
not used for all these anestheslas, They speculated
that some Trllene may have remained in the anesthetic
machines as contaminants and may have undergone some
decomposition or chemlcal change, then reached the
patient with the next admlnistration with that machine.
McClelland followed this up with a paper (42) in which
he proposed a reaction with soda lime producing dich-
loracetylene which can decompose to war gas phosgene,
The reactlion wilth soda lime was probably speeded by
heat generated 1n the soda lime especlally 1n the more
hygroscopilc brands of soda lime, Corden (43) pointed
out, Firth and Stuckey (44) stated that one of the best
ways to prepare dichloracetylene is to pass Trichlore-
thylene over heated alkall at a temperature of 130
degrees C. This results in the followlng chemical



reactions:

CHCQ NeGH %\Co = Hco (A‘:sorbec“o:)N0.0H)'

C (0, co
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C Cﬁ Bhosgint

One wonders 1f these gentlemen were unfamiliar
with the work of Lehmann who, 1n 1911, pointed out that
at temperatures near 100 degrees C. Trichlorethylene de-
composed to form dichloracetylene. Firth and Stuckey,
Corden and McClelland all recommended that Trichlorethy-

lene no longer be used in closed circult anesthesla in

the presence of soda lime,

* % % * W




USE OF TRICHLORETHYLENE IN OBSTETRICS

The first mentlion of Trichlorethylene 1in any
obstetrical procedure was by Hewer in hls first paper
on Trichlorethylene (12). During Cesarlan section in
which Trichlorethylene was the maln anesthetlc used, the
surgeon remarked to Hewer about the way the anesthetlc
interferred none at all with the contraction of the
uterus after the infant and placenta were removed. 1In
1942 Elam (45) proposed the idea that Trichlorethylene
should have a definlte place 1n obstetrlics since 1t
afforded such excellent analgesla. Haworth and Duff
used 1t in two obstetrical cases and were favorably

impressed.

* % * * * *

ANALGESIA

The first to use the analgeslic effect of
Trichlorethylene in chlldbirth and report a sizable
series of cases was Freedman (29). He used.lt for
analgesia ranging from 30 minutes to seven hours on 190
patients, finding 1t quite satisfactory. Hill (46) in-
troduced the 1dea of auto analgesia with Trilene. In
62 clinical cases, 27 had no paln; 27 had some dlscom-

=]19=



fort but not paln, 8 clalmed they recelved no beneflt
although they exhiblted no signs of pailn at the tinme,
Twenty-one of hls patients had total amnesia. Thirty-
three had partial amnesia, and eight had a lucld memory
of what was done. Barratt and Platts (47) were well
pleased with the degree of analgeslia produced and the
amount of amnesia . Them, in 1947, Hayward-Butt (48)
reported satisfactory analgesla in 86.5 per cent of
671 patients, with the analgesla rated as excellent by
66 per cent and 75 per cent of two groups of women who
had used 1t,

Scales and Ohlke (32) reporting in the Canadlan
Medical Journal in 1951 summarized 900 cases in which
they used Trichlorethylene as the analgesic and anes-
thetlc agent. There method was to present the inhaler
to the patient when she was 7 centimeters dllated if a
primipara and when she was 5 centimeters dllated 1f a
multipara. Once this was started, no further morphine
demoral or other drugs were given., Patients were in-
structed in the use of the 1nhaler and watched closely
through the first few contractlons after receiving 1t
to make sure they were using 1t only with the con-
tractions and that they were using 1t correctly. They
found that for the most part, patients liked 1t, and

many of them used thelr contractions to better



advantage with the ald of the Trichlorethylene
analgesia.

The analgesla afforded was excellent for 46.5 per
cent of a series of cases reported by Bordon and Morton
(14) and was adequate in 90,7 per cent of the cases.
They also noted an incidence of amneslia in 18.6 per cent
of thelr cases. Brown, McCormick, and Whyte had a ser-
les of 1,390 labor patients who used Trichlorethylene
or nitrous oxide and oxygen. They found that the anal-
gesla produced by Trichlorethylene was comparable to
that of nitrous oxlide and oxygen, but that Trichlorethy-
lene was simpler to use and much cheaper than the

nitrous oxide and oxygen.

* % % % N *

EFFECT ON UTERINE MUSCULATURE

Besides Hewer's brief comment on the effect of
Trichlorethylene on the uterus, heretofor mentioned,
there are other findings to bring into focus. Brown et
al (30) reported that when used in high concentrations
or over a prolonged period of time, Trichlorethylene
might reduce the rate and effectiveness of uterine con-
tractions. Freedman (29) in his 190 cases noted an

effect on the contractions in only one case., Seward(50)



suggests a slightly lower concentration of Trilene 1n
prolonged intermittant administration with uterine con-
tractions, when used over six hours, and suggests the

use of morphine or demoral with this lower concentration.
For at the slightly higher concentration, the patient
may become drowsy and uncooperative. Yet, even 1f the
higher concentration 1s used (Seward gives the figure

of 0,5 per cent in ailr) the uterine activity 1s not

interferred with even after the mother gets drowsy.

* W % % % %

EFFECT ON CHILD

Any anesthetic used in labor must come under in-
vestigation for 1ts possible effect on the infant and,
particularly, on the infant'!s respiration. Noble and
Cattanach (49) in their report on the use of Trilene in
137 cases of uncomplicated labor, from February toMay
of 1949, reported no concern with depressed infant
respiration. In thelr 900 cases, Scales and Ohlke (32)
had three infants who needed resuscitation, none of
which they could attribute to Trilene. Seward (50)
suggests that Trilene could lead to sleepy bables if
the mother has received 1t in concentrated form over a

prolonged perliod of time. However, in his experlence



this happened only when the mother had received
Trichlorethylene and some other analgetlc or depressant
drug. Gordon and Morton had seven infants out of 669
who required resuscitation and thelr mothers had re-
celved Trichlorethylene. However, of these seven in-
fants; one was a premature; two were cases with ob-
stetrical complications; and, four needed aspiration of

the trachea,

W % W % W

USE AS ANESTHETIC FOR DELIVERY
AND USE WITH OBSTETRICAL COMPLICATIONS

Those who have reported on Trichlorethylene as an
anesthetic for the delivery of a chlld are not so num-
erous as those who report on i1ts use as an analgetic,
Perhaps this 1s summed up falrly well by Barratt and
Platts (46), who were enthusiastic over Trichlorethy-
lene as an analgetic but not convinced of 1ts effective-
ness for anesthesla 1n all cases, although they felt it
was useful in some of them, Noble and Cattanach used
Trilene alone 1n most of thelr 137 dellveries, though
not all of them. Gordon and Morton used Trllene alone
in 104 deliverles. B8cales and Ohlke used Trilene in air
with atropine gr 1/150 in 510 deliveries, and none of



these 1nvestigators reported any serlous difficultles

or drawbacks to 1ts use for the anesthetic as well as

for analgesla. Seward (49) reported two dlsadvantages.
First, the mother may have a dry mouth from mouth breath-
ing while using the inhaler, and, second, durilng the
course of labor and delivery, Trilene may not relleve

the backache which 1s continuous and sometimes more
distressing to the patient than the labor contractions

themselves.,
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OBSTETRICAL COMPLICATIONS

There are no particular obstetrlcal compllcations
which contraindicate the use of Trichlorethylene in
labor. Freedman (29) reported on using 1t with patients
with toxemla of pregnancy, rheumatlic heart dlsease and
breech delivery, with no difficulty. Calvert (51) in
hlis 80 cases reported on 1ts use for nine pre-eclamp-
tics, three of which were inductlions, four breech deliver-
l1es and four dellveries 1n which forceps were used.
Barratt and Platts, however, feel that the anesthesla
produced by Trichlorethylene 1s not sufflclent for use

of forceps.

o H R N W



AFTER EFFECTS AND PATIENT REACTION

One patlient had the following comment to Calvert
(51) after using nitrous oxlde for a previous delivery
and Trilene for the next. Of the nitrous oxide,"It
were no good" and of the Trilene, "Thls were grand'.
The 510 patients of Scales and Ohlke were generally 1in
favor of Trilene because of the rapld recovery and ab-
sence of nausea and vomliting. Gordon and Morton (14)
noted a cumulative effect of drowsliness and relaxation
of 1nhibitions, yet 29 per cent of thelr patients used
the Trilene for 4 hours or longer before the delivery.
Brown et al (30) reported thelr patients favorable over
all although some objected to the odor of the
Trichlorethylene.
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AUTHOR' 8 EXPERIENCE

In a small community hospltal in Nebraska, there
were 31 deliverles for the first three months of this
year and the author collected some figures on those
deliveries 1n which Trichlorethylene was used. The
technique of administration was similar to that used in
several of the local Omaha hospitals. The 1nhaler was
glven to the mother when 1t was determined that she was
making definlte progress 1n labor, and when she was be-
coming quite uncomfortable. Its use was exXplalned, and
in most every case, there was someone sltting with her
throughout her labor., Occaslonally, the mothers object-
ed to the odor of the Trichlorethylene, however, usually
if the first few breaths of 1t were not too concentrated,
the mothers would soon cease thelr objections., 1In only
one case did the mother refuse i1ts use entirely on the
basis of the odor. The lnhaler strapped to the wrist of
the mother was used lntermlittantly with the contractlons
untlil delivery time at which time, open drop ether was
used as the anesthetlic for delivery.

Of the 31 deliveries, 27 of the mothers used Trilene,
the other 5 entered the hospltal Just in time for delivery
or else had so little discomfort with thelr labor, that

no analgesla was used., Out of the 27 using Trilene, 22



found the analgesia satisfactory. Six of these thought
i1t was excellent. Fifteen thought 1t was goods 1In

some cases where the mothers had had previous deliveries
using different means of analgesla, they thought Trilene
was as good or better.

There were few reactions noted to the analgesia, in
most cases, any reactlons notliced were transient. One
mother got some flush and had qulite a profuse dlaphoresls
for about the first ten times she used the lnhaler with
her contractions. Then this disappeared. No bradycardla
was noticed. In four cases, there was noticed some
hyperpnea, whether this was due to the drug, or whether
1t was an attempt on the part of the mother to alleviate
the pain from an especlally severe contraction, could
not be determined. In no case, did the hyperpnea last
beyond the length of time the patlient used the mask with
the contraction.

Of the 22 patients who were generally in favor of
the Trilene analgesia, three recalled spontaneously
after delivery that they did not like the odor and four
remembered 1t did not help thelr hackache. Of the five
who did not like the Trilene, one objected most to the
odor. Three sald 1t did not help thelr backache. One
sald she got no relief at all from anything. Of these

five patients, three were rather hard to care for and



labeled chronlc complalners by the nurses.

No effects were noted on the bables that could be
attributed to Trilene. Only one baby needed resuscl-
tation. It was a premature and later dled of an
asplration pneumonia. There was one stillbirth. Had
any after-effects been notliced with the bables, it
would be difficult to say 1f it were due to the
Trichlorethylene or to the ether or, 1n some cases, to

the demoral which was used on the mother.
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SUMMARY

The history of Trichlorethylene as an anesthetic
and analgeslic agent 1s traced from its discovery through
1ts use 1n trigeminal neuralgla and 1ts first use on
humans in 1934, Then to 1ts rediscovery by Hewer in
1941. Important physical properties were reviewed. It
i1s non-inflammable under ordinary operating or delivery
room temperatures. It should be kept tightly stoppered
in 1ight inhibliting contalners as 1t decomposes 1in the
presence of sunlight and alr to eliminate small quanti-
tles of phosgene and hydrochloric acid.

Several important pharmacologic aspects of Trich-
lorethylene as an anesthetlc have been brought out,
Important among these especlally in thls paper 1s the
excellent analgeslia afforded 1n the first stage of
anesthesla, The effect on the resplratory system that
i1s most important 1s the tachypnea resulting from changes
in the pulmonary receptors of the Hering Breuer reflexes.
Thls may result 1n elther anoxla or low carbon-dloxide
alveolar tenslon leadilng to convulslons., Tachypnea thus
must be consldered a sign of overdosage.

Many cardiac arrhythmias have been noted with
Trichlorethylene as with many of the inhalation



anesthetlics. However, most of these are not serlious for
only one cardlac death ocould be found in the literature
that was attributed to the use of Trichlorethylene.
Bradycardla due to vagal inhibition, can be considered
another slgn of overdosage of Trichlorethylene i1f severe
and persistent. It may, however, be transient, and in
some cases can be corrected by elther reducing the amount
of Trichlorethylene in inspired alr or by increasing the
oxygen content.

After effects from Trichlorethylene are minor.
Nausea and vomiting are rare and recovery 1s usually
rapld. B8Some patlents object to the odor of Trilene.

Miscellaneous effects are acetonurla, particularly
in children; 1little to no effect on the blood pressure,
and little to no effect on the blood sugar. Trichlorethy-
lene alone 1s not sultable for producing good muscular
relaxation, but it has 1little to no effect on uterine
activity. Thus 1t 1s qulte a sultable agent for
obstetrical anesthesia and particularly for obstetrical
analgesia.

The 1dea of auto analgesla 1n obstetrics using
Trichlorethylene was introduced in 1944, and has slowly
gailned favor. A small inhaler was devlised that the
patient could hold in her hand and have strapped to

wrist so 1t would not be dropped and broken when the



mother's hand dropped away from her face as she reached
an anesthetlized state. Many authors have reported
favorably on the amalgesia produced with Trichlorethylene,
and the mothers have rated the analgesla as satisfactory
in 75 to 85 per cent of cases.

Of those who reported on effects on the infant,
most agreed that there was little need to worry about de-
pressed infant respiration when Trichlorethylene 1s used
intermittantly over a period of hours for analgesla,

Results from a series of 27 deliverles were record-
ed by the author imn which Trichlorethylene was used for
analgesla alone during labor, and ether used for anes-
thesla at delivery time. Analgesla was satisfactory in
85 per cent of these cases, Only translent effects were
noted on the mothers' respirations and then 1n only a
few cases, No cardlac difficulty was encountered though
only the pulse was checked and then only early in the
administration. Several patlents did not like the odor
of Trllene and the other objection to 1t was that 1t
did not help the beckache which continued between con-
tractions and thus, between the times the Trillene was
used, No effects on infants that could be attributed

to Trichlorethylene were found.
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CONCLUSIONS

1. Trichlorethylene can be used as a general anes-
thetic, although alone, it will not gilve complete
muscular relaxation.

2. Important signs of overdosage of Trichlorethylene
are tachypnea and bradycardila.

3. Trichlorethylene in sub-anesthetlc concentrations
1s an excellent agent for analgesia in labor and can
easlly be used by the patient herself as a means of auto
analgesia. When uaed this way, 1t 1s quite safe for both
the mother and infant.

4, Trichlorethylene auto analgesla may be obJected
to by some mothers due to the odor. Usually this objec-
tion can be overcome by starting slowly.

5. Trichlorethylene does not in intermittant in-
halatlions relleve the backache common in many labor
patients, This baeckache i1s contlnuous and may requilre
the use of another agent such as demoral in conjunction
with the Trichlorethylene.

6. Trichlorethylene can be used in some cases for
the anesthesla during actual delivery of the child. Hows
ever, perhaps thls use 1s best reserved for those
patients with which an easy delivery without forceps or
eplsiotomy 1s expeeted. For the depth of anesthesla
reached with Trichlorethylene alone 1s relatively light.



10.

11.

12.

13.

14,

BIBLIOGRAPHY

Fischer, E.: Jena Z Naturw 1:123, 1864 (From Oesterle)
Lehman, K. B.: Arch Hyg Berl 74:1, 1911(From Oesterle)
Plessner, W.: Neurol 261, 34:916, 1915 (From Oesterle)
Oppenheim, C.: Neurol 261, 34:918, 1915(From Oesterle)
Glaser, M. A.: JAMA, 96:916, 1931

Jackson, D, E.: A Study of the Analgesila and
Anesthesla Produced by Trichlorethylene
Anesthesia and Analgesia 13:198, Sept.Oct. 1934

Herzberg, M.: Histology of Tissue Taken From Animals
Killed by Prolonged Exposure to the Concentrated
Vapors of Trichlorethylene Analgesia and
Anesthesia, 13:202, Sept. Oct. 1934,

Striker, E.: Goldblatt, S.: Worm, J. S.: Jackson,
D. E.: Clinical Experlence With the Use of
Trichlorethylene in the Production of Over
Three Hundred analgeslas and anestheslas.
Anesthesla and Analgesia, 14:68, Mar.Apr. 1935

Councll on Pharmacy and Chemistry of the A.M.A.
Preliminary report on the use of Trichlore-
thylene for General Anesthesla J.A.M.A.
107-1302, Oct. 17, 1936.

Rubenstein, H, S,: Painter, F.: and Horne, O, G,:
Neurol Depressing effect of Trichlorethylene
J. Lab. & Clin. Med. 24:1238, Sept. 1939

Oesterle, G.: The Hlstory of Trichlorethylene
Anesthesia. Anesthesla (Lund) 8:21 Jan 1953

Hewer, C. L.: Trichlorethylene as an inhalation
Anesthetic, Brit M, J. 1:924, June 21, 1941

Hewer, C. L.: Trichlorethylene as a General
Anesthetlc and Analgesic, Proc. Roy. Soc.
Med. 35:463 May 1942,

Gordon, R.A.: and Morton, M. J.: Trichlorethylene
in Obstetrical Analgesla and anesthesla
Anesthesiology 12:680 Nov. 19951,



15. Jones, G. W.: and Soott, G. S.: Inflammability
of Trichlarethylene Oxygen Nitrogen Mixtures
Anesthesiology, 4:441 July 1943

16. Hewer, C. L.: Further Observations on Trichlorethy-
lene Anesthesla., Proc. Roy. Soc. Med.
36:463, July 1943

17. Garland, L.: Convulsions under Trilene Anesthesla
Brit M. J. 2:607 Nov. 21, 1942,

18. Hunter, A, R.: Complications of Trilene Anesthesla
Lancet 1:308 Mar, 4, 1944

19. Enderby, G. E. H.: Use and abuse of Trichlorethy-
lene Anesthesia. Brit M. J. 2:300 Sept. 2, 1944

20, Hewer, C. L.: Trichlorethylene Inhalatilon
Anesthetlc or Analgesic Canad M.A.J.
62:324 April, 19860

21. Whitteridge, D.: and Bulbring, E.: Changes in
Activity of Pulmonary receptors during
anesthesla., Brit M, Bull 4:85, 1946

22, Dundee, J. W.: Tachypnea during administration
of Trichlbrethylene, Brit. J. Anesthesla
25:3, Jan{ 1953

23. Marquardt, G. H.: Mallach, J. F.: and Wersh, 8, ©,
Cardlio Vascular Effects of Trichlorethylene
Proc. Soc. Exper Bilol and Med, 52:2 Jan 1943

24, Waters, R, M,: Orth, O, S.: Gillispie, N. A.:
Trichlorethylene Anesthesla and Cardiac
Rhythm, Anesthesiology, 4:1 January 1943

25, Haworth, J.: and Duff, A.: Trichlorethylene
Anesthesla Brit M. J. 1:381, March 27, 1943

26, Griffith, H. F.: Trichlorethylene Lancet 1:502
April 25, 1942

27. Ewln%i J. B.! and Brittain, G.J.C.: Auricular
brillation after Trichlorethylene
Anesthesia Brit M, J. 2:904 Nov, 20, 1948

28, Barnes, C, G.: and Ives, J. Electrocardiographic
Changes During Trichlorethylene Anesthesia
Proc. Roy. Soc. Med. 37:528 July 1944



29,

30.

31.

32,

33,

34,

35.

36.

37.

39.

40,

41,

42,

Freedman, A.: Trichlorethylene Alr Analgesla in
Childbirth, Lancet 2:696 Dec 4, 1943

Browne, 0O.: McCormick, V.: and Whyte, F.:
Trichlorethylene Analgeslia in Labor
Brit M, J. 2:1556 Dec. 29, 1961.

Webb, A. L. B.: Trichlorethylene M. J. Austral.
2:177 Aug 11, 1945

Scales, J. J.: and Ohlke, R. F.: Trichlorethylene
in Obstetrical Anesthesla and Analgesia
Canad M,A.J. 64:235 March 1951

Durrans, S. F.: Delayed Recovery from Anesthesla
Lancet 2:191 Aug 14, 1943

Powell, J. F.: Absorption Elimination and
Metabollism of Trichlorethylene Brit J. Indust.
Med. 2:142 July 1945

Butler, T, C.: Metabolic Transformations of
Trichlorethylene, J. Pharmacol and Experi-
mental Therapy 97:84 Sept. 1949

Condon, H. A.: Convulslions under Trilene Anes-
thesla Brit M. J. 2:340 Aug. 14, 1948

Goldsmidt, M. W.: Two Complications of
Trichlorethylene Anesthesla Lancet 2:414
Oct. 2, 1943

Herdman, XK. N.: Acute Yellow Necrosis of the
Liver Following Trichlorethylene Anesthesla
Brit. M, J. 2:689 Nov. 17, 1945

Morton, H. J. V.: Trigeminal paralysis after
Trichlorethylene Anesthesla Brit M. J.
2:828, 1943

McAuley J.: Trichlorethylene and Trigeminal
Anesthesia Brit M. J. 2:713 Dec. 4, 1943

Humphrey, J. H.: and McClelland, M.: Cranial
Nerve palpies following general anesthesla
Brit M, J¢{ 1:315, Mar. 4, 1944

McClelland, M.: Toxlc effects followlng Decomposi-
tion products of Trichlorethylene Proc Roy Soc
Med. 37:586 July 1944



43.

44,

45,

46,

47,

48,

49,

50.

51.

Corden, S.: Hazards in the use of the Closed
Circult Technique when using Trilene
Brit M. J. 1:319 Mar 4, 1944

Firth J. B.: Stuckey, R. E.: Decomposlition in Closed
Circult Anesthesla with Trichlorethylene
Lancet 1:814 June 30, 1945

Elam, J.: Trichlorethylene Anesthesia Lancet
b:309 sept. 12, 1942

Hi1ll B. S.: Auto analgesia with Trichlorethylene
Proc Roy Soc Med 37:475 June 1944

Barratt A and Platts, S.H.B.: Short Survey of
Trilene 1n General Practice Brit M, J.
2:10 July 6, 1946

Hayward-Butt, J. T.: Simple Apparatus for
Administration of Trichlorethylene with some
comments on i1ts use in labor. Lancet 2:865
Dec. 13, 1947

Noble, A. B.: Cattanach, 8. H.: Obstetrical
Analgesia with a Trilene lnhaler Canad MAJ
62:327 April, 1950

Seward, E. H,: Self-admlinistered analgesla inhal-
er Lancet 2:781 Oct. 29, 1949

Calvert, W.: Trichlorethylene and Mildwifery J.
Obst. & Gynec. Brit Emp, 51:140 Aprill 1944

W W % W % W



	Trichloroethylene anesthetic and analgesic and its use in labor
	Recommended Citation

	tmp.1676928604.pdf.olQvd

