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CUBARE IN ANABSTHESIA.

By Harold R. Griffith, M.De

¥

'(From' the Department of Anaesthesia, HNomoeopathic Hospital of loutreal. v

Read Dbefore section of Ansastihesia, Caned isn Medical Association,
{ A

Toronto, lay 24, 1944.)

The imtroduction of -cura,fa into olinicsl medicine has 'pravidéd the .
ansesthatist with & most useful new tool. To be able to produce comple te |
magcular ralaxation guickly and safaly at any time during th_e coursa of &n !
operation is a goal of which every anassthetist end surgeon has dreamed. Rigld

abdominal muscles are the cause of mora profanity by thé surgecns and sweat and

tears by the anaesthetists than any other ococurrence in the operating room.
Curare, the old familiar plaything of the physiological laboratory, will give
us this desired relaxation, and after more than two years of clinical experi-

mentation, those of us who have been using it in the operating roam nave con-

cluded that it is quifa safe when administered umder properly coutrolled
oonditions.

The story of the transformation of this South Amarican indian arrow
'po.‘;son into an snaesthetist's tool may be told briefly as follows: QCurare has
been known to sciemce since 1595 whenlﬁaklwt referred to it in his aﬁggxiptibn
of Sir Walter Ralaigh's voyage up the Orimeco. In 1840 claude Bernsriﬁm a

i series of famous physiological axperiments, confirmed the observations which

Watterton and Brodie had made in 1814, that curare action was paralysis due to

interruption of neuro-muscular mechanism. The drug therefore became of value in

the physiological laboratory for the study of muscle activity without interference -
from narvous impulses. Clinicians had mora than once cast hopeful eyes toward the
| possible use of curare in the treatment of spa.s-tio_ disease of the muscles but

always its poisonous reputation and the presence of sardiac dgpressant_s and other :
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adu‘itera.nts in the available supplies made a clinical trial seem too dangerous.
i Ho one knew .the 'axg.c.t botanical souroé of .curare or the chemical compositioa of
its active primeiple. 1In 1938 Richard d- Gilg‘f)an American w}vhﬁ had lived for
years in the uppéf Mmazonian jungles of BWeuador amd who was familisr with the
Indian folklore and mysticism which has surrounded the "flying death," as curare
is called in the jungle, brought back to the United States the first adequate '
supply of the drug with éroperly labelled specimens of the va.r;tons plants which
are used by the Indiaus in .‘sh'a menufacture of crude cursre. Professor ARe
Mcmtyr%%of the ﬁniversit:f of Nebraska then sﬁbjedted this supﬁiy of curare to

the first sdequate study by modern pharmacological methods. ' Through co-operation

with the Regearch Laboratories of T.R. Squibb and Sous he was able to produce a
purified product which exhibited the true ocurare action without toxic side effects
and which he felt was safe for humsn experimentation. The present comzﬁercis.l

product, which is known &s Intocostrinm (Bxtract of Purified Curare, Squibb),is

marketed in 5 oc. vials of & pale, amber liguid which contaius 20 mg of active

curare substance to each ce. It is obtained from the single planf sh&ndradandron‘
tomentosum and has a selective action affecting first the muscles of tﬁe throat
: ané ﬁeék, then skelatal muscles of the extremities, chest and abdowen, aud the
diaphragm last or mot at all. It has mo effecf on involuntary or caard:ia.c masele
in therapeutic doses.

The first large scale test of the new curare on human subjects was made
by Professor A7 .Bannat?)of the University of Nebrasks who used it to soften the
traumatic effects of comvulsive shock therapy im psychiatric patients. ii*his use
for curare in oonj'unotion with both metrazol and Qlaaﬁfig shoek.‘thera.py has become

. widespread im mental hospitals, and now many thousand injac‘sions have been given
without harmful effect. With this pharmacological and clinical evidemce of the

safety of Intocostrin we felt that it might be tried om patients under general
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esia, and so at the suggestion of Dr. LeR. wright we began using it in

the operating room of the Homoeopathic Hospital of lloutreal inm January, 1942,
We were immediately pleased with the results obtained and the absence of any
hexmful effect euhar during or after operation. Dr. Bnid Johnson and I

published a preliminary reporgge):f our firat 25 cases end we oontinuaé. to use

the drug cautiously im selected cases, 'waoming inoreaainglg confident that we
had hit upon ‘something. to make the anassthetistts dream rogarding'rem'tiw cone
trug )Up to the yreaant we have used curare in only 175 cases, beceuse our pre~-
faresnce has been to use it only wihen extra relax&ticm was reguired. Dre S.C. culleﬂ”
of the Umiversity of Iowa, who also begen to use it in anaesthesia in 1942, has
B provided us with an impreésive demonstration of the safety of cﬁrgre in a ﬁucsh
larger series of cases, since ha began to give it routimely in every abdominal
fapcratim, and has now reported ovar 1000 administrations. Reports from other
smau&otists tan of equal success without any harmful effect. The evidanea thus
aeuumlsﬁeﬁ ha.a led ma to the aonclualrm Mat curare can be used with impunitg in
any case where musoular relaxation is raguired, grovidsd facilities are alweys :
‘ avnilsble for ewtxolling respiration cmring the pariod of its action.
Curare acta on tha ueure-mseul&r ayna.pse probahly by neutralization of
the acatylcholiue raaction. It ettectively blocks synaptiec transmissien be tween

pregamglionio and postganglionio ﬁbras of the s;rmpathetia division of the auto- i

nomis nervous system. Its action dOes not extend to strustures ingervated by
postganglionic f£ibres, such as glands and smooth muscle.  fhere does seem %0 be,
homever, & contraction of the ho\@ai itself, probably because of complete relaxation

of the abdominal mll and quiet respiration. Gurara is aliminated. very rapidly.,

pertly by destmctm'a in the liver and partly by exoration unchanged by the kidneys.
Ho evidence of any visceral damage has beén produced sad no direct affect on the
hieart reported. It may apparently be given to patients with damaged liver or

kidney without any prolongatiocn or intensification of the effact. We have used it




‘on some very poor risk patisnts quite harmlessly, although the casas where it

is most needed for relaxation are healthy muscular individuals. Respiratory
depression may occur following ocurare 1nje§tion, and has Dbeen noted in about

10 per cent of owr oases. However, this. is always trausitory and may easily be
controlled by the same methods which we employ to control respiratory depression
ocourring from other csuses during anaesthesia. An ovérdeee causing complete
respiratory paralysis can be overgome by artificial Ventilation of the lungs with

oxygen during the ten or fifteen minutes of paresis. Prostiguin bears a close

" reagamblance to a true physiological antidote to curare since it acts to inhibit

choline asterase and restore the acetylcholine preponderaneé at the myoneurai
junction. For this reason an ampoule of prostignin should always be available
when curare is usad,'aithough in our experienée it has never been necessary to use
it.

Apparanély gurare produces no analgesia, although the investigation of its
action in this regard when given in full doses remains to ba_détarmipad. I gave
5 ge. of Imtocostrin (100 mg. curare) to ons pa%&snt'who was conscious, in order to

damoﬁatrate the effect on chronic muscular spasticity.. He became almost camplaheiy

paralyzed, paeticularly in the muscles of tongue and throat. and he had a terrifying

sensation of impending death, although there was no respiratory depression or -

anoxia. So:rar as I could tell there was no analgesia. In twenty minutes he was

- complately reutared:to normal, spasticity and all, but he did uot come back for

anothef treatment. Because of the unpleassant subjective semsation of paralysis I
do not recommend curare for use in full doses to conscious patients or %o patients
in whom spinal anaesthssia is waaring off unless thaey a@e.very well sedated or a
supplementary general aﬂsasthetis is given. We have found, howsver, in agrgemant
with Cullem and others, that curare may be very usaful to facilitate bronchoscopy im.
& resistant muscular patient even when he is not aslesp. In this situation the

patient is probably so much comncernmed with the unpleasantness of the imsertion of the
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' bronchoscope that he doesn't notice the muscular paralysis. :
In our experience curare has proved most useful in securing complete
abdominal muscular relaxation in patients under general dnaesthesia, usually
cyclopropa.na. Wa give it intravenously at any time during the operation when we

see that extra relaxation would be advantsgeous. OCullen advocates its routine use .

P SO

in abdominal surgery. making the injection at about the same time as the skin

ineision, and repeating it if necessary durismg the operations I have come to have

so much confidence in the safety of curare that I have no objection to this
tachnique, but in our experience ralaxation continues to be .satismo‘aory with
oyclopropane alone in the majority of our cases. liow we use curare rather than

push the eyclopropane, but déven under these circumstances we are using curare in

lags than one fifth of our abdominal operations. the following table presents am

analysis of the use of curare in 1000 comsecutive operations at our hospital:

1

Total cp_era'sima 1000 Curere used - 686 or &. 69

Abdominal operations - 478 P - 79 . gp 16488 f
hippendectomias - 228 s = 25 or 10;19 i
Hysteractomies -~ 67 " "= 22 ‘or 32,89 !
Gall bladder ol g :

and stomaoch » 42 5 # - 39 or 4B5i249
Other abdominal -~ 141 " n = 15 or 10.6%
Bowel resection - 4
_Bxplor.laparotomy- &
Colostomy - 2
Hernioptony el
galpingactomy,atcs 4
Bxtra - abdominal 3
operations - 522 Gurare used - 7 or 1.3¢
Haemorrhoidectomy = 1
Tonsillectony 7
Thyroidectomy -1
Bronchoscopy g 8
Qesophagoscopy B ok
l -

Manipulation of foot-

Tt is noted that curare is, as might be expeoted, more oftenm needed for upper
abdominal and for pelvic surgery than for ordinary appendectonies, and in the
extra-abdominal ceses it has been usually to facilitate endotracheal intubation.
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In all our\ cases ourare has been given intravenqp.sly. The effect is
produced within a few aeoonds., reaches its peak in two or three minutes and
gradually wears off in fifteen or ftwenty minutes. When the patient is under
genaral ansesthesia it is usually hard to sgy just ezactly how much of the

velazation is due to the curare and how much to the ansesthetic agent and we have

ordinarily been able to maintain satisfactory relazation with gyclopropane through- -

out the whole operation follawihg one injection of curare. However, 1# more
ralaxstion is needed there is no objection.to repeating the dose - I have doue so
a few times, and Cullen has given & second Gose many times without any bad effect.
Curare may be injected inmtrammscularly, but I have not used it this way in
snasesthesia since it has seemed to me that the effact would be less certain and
more difficult to control. Intocostrin is mot irritating to subcutaneous.tissues
and I have seen no phlebitis or other reaction following any of our injections. |

To the average adult patiemt I usually give a dose .0f 5 ec. of Intocostrin

(100 mg. curare) in one intravenous injection. This has proved to be adeguate in

‘almost every ocase, and has had no harmful effect in any case except occasional

~ respiratory &epressioh, which, as I have said, is eésily gontrolled. It is &

simpler method than to give fractional doses according to the patient's reguirement,
as recommended by Gallcn. moo small a dose will lead to disappointing results, &s
was the ocase with some of the earlier investigators - it is the old s'wry of
sending & boy on & man's errand. The doses Dbeing used in psychiatry for the
minimizing of convulsion trauma are smallar than we recoumend in anaasthesia, but

I ‘nolia\va that in the operating room with faeilities always at hand for the control

of respiration the conditions are safer for large dosage than in most mental

»

hospi tals. Our patients have varied in age from 12 to 70 years, and the dose

should be reduced ia propertion to the weight of & child or to factors of .frailness

and asthenia in the aged. 1 believe thet ourare may safely be‘ usad with babies

and gquite small children, but I have hed no experience along those lines &nd I
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await with interest the raports of other vrorkerss

As T have said, almost all our patients have been under cyclopropane
ansesthesia with no added ether or other anassthetic agent. There is no doubt

*

that cﬁra.ra works ideally in combination with cyolopropana; I think, howaver,
e that it may be used safely with o’cher agents, p&rticularly with nitrous oxide
and ethyleme. Cullen has shown mat with ether the dose of curare should be
reduced to one third of that usually used during cyclopropane anaesthesia.
Bxperimental studies have shown that this is because ether itself has & marked
curariform action, aund that the myo-neural jumotiom is already pertially peara-
lyzed. 1If this factor is kept in mipd curare may be used satisfactorily during
e ther a.ngesthesia., and relaxation and & quiet abdomen obtained without desp

angssthesiae

I have used curara in conjunction with sodium pentothal in only ome

casa‘, but Dr. Pernando Hudon' nf Qusbeo, who uses pentothal for zmmh abdoninal
surgery, has obtained amalleut results with the combinaﬁion of Intocostrin and
peu'eothai in a fairly 1arge serias of cases. There seems to ba no slgnuioqmt
chenge in respiration and pulmonary ventilation with this combination.
Pra-operative medication aoaé_ not saem; to have any effact on curare
ac'tion. Gulleﬁ has stated ﬁm‘e atropine or scopolamine is apparently essential
in the premedication. Our experiemce has not borne out this theory, as at least
half of our patients have receivad neither of these drugs, and I cém see no
difference in thev gurare actiom. INor have we had any special difficulty with
hypersecratidn of muous which might be attributed to curare. About 10 per ceumt
of our curare patients received a moderate dose ?f avertin previous to cyclopropzme,
and here again there has bsen no significant cheange in the curare affect. The
complete absence of all postoperative effects from curare has been ona of the most
striking and enoo#raging features of this whole investigation. This has been true

in my own experisnce And is racorded by everyone alse whose raports I have heard.
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What may the future hold as to the place of curare in anaesthesia ? . 3

4 mach longer and wider elinical and laboratory investigation must take place

bafore this point can be finally settled. Héwwer, in view of our experience so
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far 1 ve’nt-mfe te predict that curare will have the 'sffoct' of':
Firstly - raducing the demand for spinal a‘tﬁasstheaia with its
attendant hazards and complications, since the reasom for many spinal ansesthetics
is that adequate abdominal relaxation may bé obtained; aund
soqonily = ingreasing the imcidence of pure o@dloprnp&ne or pentothal
 angesthesia, without the addition of ather, for abdominal surgery and thus re-

ducing postoperative complications.

Surgeons who have beeu able to overcome their detective story dresd of

s

ourare, "the arrow poisom," aud have allowed us to use it on their patients, are

oaiiy

unanimously enthusiastic about ‘t}ha results obtained. I would like %o add & warrd o

vl

of thanks to those long-s#ftwing surgeons of my own hospital who have put up for
- many years with my tinkering in amaesthesia. Without thair. co~gperation nona of
vahwé 1 may bhave mmy},ished would have been pé}saihla. I an glaa that at last I
have been able to give them sem&th-ing 'vm‘.ie;h not only keeps their patiaents alivé_
but keeps their own blood pressures down and mekes their work easiler. (me word
more of caution - the anaesthetist is a'eili more important .than the agent usad;-

and curare is not a plaything for the inexperienced.




	ols_P090_Harold-Griffiths-Fonds_box1-folder5-28_1
	ols_P090_Harold-Griffiths-Fonds_box1-folder5-28_2
	ols_P090_Harold-Griffiths-Fonds_box1-folder5-28_3
	ols_P090_Harold-Griffiths-Fonds_box1-folder5-28_4
	ols_P090_Harold-Griffiths-Fonds_box1-folder5-28_5
	ols_P090_Harold-Griffiths-Fonds_box1-folder5-28_6
	ols_P090_Harold-Griffiths-Fonds_box1-folder5-28_7
	ols_P090_Harold-Griffiths-Fonds_box1-folder5-28_8

