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THE STRUGGLE against pfiin has always beeln one of the major objectives of 
medicine. Even nowadays, the pain feltE~by the patient is an important  f~ctor 
in the urge to consult a physician. In some 9ases pain is merely the symptom ~ 
of a disease and disappears when the latter i~ade~tuately treated. But in others 
the causative factor cannot be eliminated as, for ins:ance, a progressive inoperable 
cancer, in which case symptomatic therapy ~of th~ ~, pain is warranted. 

t~he 
! 

There has been an astounding increas.e in number of antalgic drugs during 
the last few years. Some of them have proved 1~o have a high therapeutic effective- 
ness but  to have also the serious drawbacks of high toxicity, absence of] any 
effect on psychic activity, or a tendency to prpduce addiction, which Often 
develops quite rapMly. 

In the course of an anaesthesiological study of~a new neuroleptic, levomepro-_ 
mazine, ~r had no~ed that  this phenothiazine reduced pain. In addition t(~ this 
antalgic 13roperty we also noted that  it had anaesthetic~ properties since it reduced 
sensibility and raised the threshold of pain. 

This phenothiazine proved of considerable inteJ 
applications can now be extende~t into "the bro~d 
participation in general intravenous anaesthesia 
We ttad already noted this ataraesthetic proper~ 
Nozinan| but  in view of the increasing interes 
discuss it again in greater detail. 

J. Du Cailar, A. Decourt, and J. Rioux 1 also demonstrated the ataralgesic 
properties of levomepromazine, which "can even permit  the elimination of(bar- 
biturates2'3 

Sigwald'was the first to discover the analgeslc properties of phenothiazine 
derivatives in the treatment of herpes zoster (zona).l~,12 

�9 est in anaesthesiology a1~d its 
fields of sedation of pain ~ a n d  
is a main anaesthetic agent. 
g during our first studi~s on 

t in this property we wish to 

MATERIAL 
Levomepromazine possesses pharmacological p!operties tha t  are quite Inter- 

esting in anaesthesiology and that  are quite at~preciably differentiated(from 
those of the other phenothiazines. We shall refer to them again in discussing 
the mechanism of action of levomepromazine on pain and on the threshold of 
sensitivity. 

In order to study the two properties, namely~ ataralgesia and ataraestlaesia, 
we selected cases where pain was acute or lancirlating, where it was due to an 

*Paper iread before the Canadian Anaesthetists' Society , Quebec Division, Chicqutimi, 
May 28, 1'960. 

]'Address: 2110 Bourbonni~re, Quebec City. 

153 

Can. Anaes. Soc. J., 4oI. 9, no. 2, March, 1962 



154 CANADIAN ANAESTHETIST]S' SOCIETY JOURNAL 

incurable condition, and where nar~ ~ otic~ were required. We als'p wished to 
determine the surgical role of levom~profflazi~Le as co-anaesthetic .in prolonged 
surgery, and as an intravenous anaesthetic for deep hypothermia wit~ circulatory 
arre 111 ' " " st ( ethod of Negre, DuCailar, Dre% Keen, and Benazon) during experx- 
mental extracorporeal surgery. 

We used levomepronlazine in the following ,cases" 
1. As local anaesthetic, at a dilution ~af 1 mg./ml, in normal ~aline, in 12 

patients. 
2. As local anaesthetic during sy~.~patt~etic ganglion infiltration, at  the same 

dilution as above in nor~nal saline, il~ 14]cases (2 stellate ganglio~ infiltrations 
and 12 lumbar sympathe"t,i,c infiltrations. 

3. As analgesic in rheumatology in 46 heumatic and arthritic patients in the 
Rheumatology Department of Ste-t~oy Hospital (during the pa~t 8 months 
these patients received levomeprolnazine or are still receiving it)L 

4. As sedative in neuritis, neuralgia, qausalgia, and pruritus it} 16. cases (6 
cases of herpes zoster of which one was ophthalmic, 4 cases of causalgm, 1 case 
of facial neuralgia, 4 cases of pruritus, apd 1 case of Iichen plan~ls). 

5. As antalgic in cancer pains in 39 ca~es of generalized cancer (of which 18 
were at the anticancer clinic of the St. F}-ancis of Assisi Hospital, 2 at  Ste-Foy 
Hospital, and 19 non-hospitalized patients included on the recommendation of 
the treating physicians). 

6. In thoracic, nerve, and plastic surgery by intravenous infusion, in 312 
patients (see Table I). 

7. As postoperative antalgic in over 1800 cases. 
8. As anaesthetic for deep hypothernlia with circulatory arrest in 2 cases. 

These operations were done in collaboration with Doctors Jobin, Caron, and 
Beaulieu of the Department oi Anatom)z, Laval University. 

/ 
The results are therefore concerned wi}h two very specific properties of ]evo- 

mepromazine. The first is its action against pain (antalgic or ataralgesic accord- 
ing to the term used by DuCailar). Thesecond  is the reduction [of sensitivity 
(anaesthetm or ataraesthetm). In order tp m e ~  the problem of p~m and sensi- 
t ivity we are looking for an ideal agent I that  ~)ill calm without depressing re- 
spiration or circuIation, that  will not be habit-forming, tha t  will ~ot injure any 
organic function, that  can, if need be, reduce or correct thermggenesis, tha t  
reduces the dose of general anaesthetics required during prolongedl surgery, tha t  
will reduce electrolyte disturbances and loss of bloodlduring certain operations, 
and finally that  will act as central sedative and as s~dative of ne]rvous tension 
and anxiety. Because of its pharmacological propertie~, levomeprlosmaz~ne can 
meet these requirements and it is for that  reason tha t  we wishe d to study its" 
antalgic and anaesthetic effects. 

RESULTS 

Clinically, l~v--bmepromazlne gave us the following results: 
1. Intradermal infiltration of undiluted Nozinan is painful ~nd produces 

erythema. At a dilution of 1 mg./ml, in isotonic normal saline or in redistilled 
water, it is not painful and produces ~n analgesia that~permits incision of the 
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~TABLE I 

DETAILS OF SURGERY IN WHICH LEVOMEPROMAZINE W. \ 

Nature of surgery 

Bone grafts and 
laminectomies 

Average Age 
Average quantity, range, 
duration c.c. years 

2h. 40m. 275 18-56 
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USED AS INTRAVENOUS ANAESTHETIC 

'" , i[, " 
Ai estletic 

? lue i)f 
ol. N, 

alone Supplementary Num@r of 
i %  agents opera~xons 

Mastoidectomy 2h. 15m. 425 8-57 78 
Rhinoplasty 2h. 20m, 360 12-55 100 
Strabismus and 

dacryocystectomy lh. 110 18-33 70 

Repair surgers, : 
skin graft ' lh 45m. 175 12-57 80 

Cataracts 50m. 110 67-77 100 
Thx r0iidectomies I h. 35m. 220 30-46 50 

Thoracic surgery 3h. 05m~. 180 26-57 55 

Biopsy--larynx 45m. 100 18-37 100 
Other surgery: 

Hernias 45m. 150 28-45 70 
Meniscectomies 55m. 125 18-47 76 
Abdominal lh. 10m. 160 26-51 26 

Total 

Spinal 
Peridural 
Fluother 
Fluothane 0.5% 

94 I 

Fluother 0.5% 
Fluothane 5 

Fluothane 0.5% 
Fluother 2~ 

Fluother 0.6% fi 
Ether, 1 case 
Fluothane 0.6% 18 
Peridural 

Fluother 0.5-0.7% ill 
Fluother 0.5-0.8% 
Fluother and 24 

curarization a2 

skin. A dilution of 1 mg. of Nozinan per ml. in per cent procaine solutibn is 
painless, does not cause any cutaneous reaction, and produces satisfactory local 
anaesthesia, which lasts more than two to three ti~nes lqnger than that  produced 
by procaine alone. These local anaesthetic prop(:rties are superior to th(~se of 
promethazine (Phenergan| and the tolerance is 

2. Infiltration of the lumbar sympathetic gang7 
(0.3 per cent, with a pH of 4.3) produces vasodila 
Infiltration of the stellate ganglion produces t] 
Diluted to 1 mg./ml, in normal saline, the respon 
is slower. 

good. 
ion with an indiluted solution 
:ation of the lower extremities. 
~e Horner-Bernard syndfdme. 
se is also positive but its onset  

3. In rheumatology, ambulant patients rarels~ tolerate more than 15 lpg. of 
levomewomazine daily in three divided doses, j whereas hospitalized patients 
can take up to 75 rag. daily. Administration is by the oral route. The evah~ation 
furnished by Doctor Rousseau is as follows: Nozlinan reduces pain but does not 
remove it entirely. Specific medication is continued but  is reduced in ~8 per 
cent of the cases. Vasoplegic and central effects prevent the use of high dosages 
in ambulant patients; but there is noted in these patients, even with low dqsages, 
a odecrease in nervous tension and anxiety. It  is advantageous to combin~ levo- 
mepromazine with the specific medication..Tr/eatment can be prolonged ad 
libitum~without causing addiction or injury. This has been confirmed by haemota- 
logical and liver-function tests (Table II). 
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4. The antalgic effect of levomeproma{ine is dramatic in the t~eatment of 
the herpes zoster type of infectious negriti~, o? some'neuralgias of ufidetermined 
origin, and of pruritus. Relict ~ of cancerous lalgia.s is typical (Table II). 

TABLE II 
D E T A I L S  O F  C A S E S  W H E R E  L E V O M E P R O M 2 ~ Z I N E  W A S  U S E D  A S  A N T A L G I C  A N I )  A N A L G E S I C  

Potentiation of 
Nature of pain No. of Route of A~,erage Relief n ta~cotics an.d 

or disease cases administration qu}ntitY alone other antalgics 
/ 

Generalized cancer 39 Oral 92% 25 ml.g.t.i.d. 86% 80% 
enteral 8% 

Neuritis and ueur- ~' 
algia herpes zoster 16 Oral 9 0 %  75 m g. I.D. 92% 80% 

Parenteral 10% in 3 doses 
Rheumatism and 

arthritis 46 Oral 100% 15 n~g. I.D�9 40~ 20% 
inl3 doses 

Postoperative 
analgesic 1800 Parenteral I.M. 75 rag. I.D. 60-70% 60% 

100% inl3 doses J~ 

26 Parenteral 10-25 mg. 100% Potent!ates 
i procalne 

Local anaesthesia 
and infiltration 
agent 

Administration of 25 rag. intramuscularly or orally one to three times daily as 
required permits the almost complete elin~ination of the use of narcotics. Levo- 
mepromazine permits a 90 per cent reduction !in the quanti ty of n~rcotics used 
in patients who were already receiving the'm, and total suppressior~ of their use 
in 10 per cent of these pat!ents. 

In cases of cancer it must be administer( 
initial dosage is 10 mg. with increase up 
according to individual tolerance. It  is a, 

d continuously and permanently. The 
:to 25rag. two to three t imesda i ly  
lvisable that  such patients remain in  

bed for the first few days in order to establsh tolerance satisfactorily and prevent 
lipothymia and ! postural hypotension. After a few days these side-effects dis- 
appear and levomepromazine is well tol6ra~d. Some ot~: these p~ti~ents have 

�9 . : . . 2" ,  , " . . ' 
shown a tolerance permitting the admlmstratl0n of 150 mg. dally without  any 
trouble (Table II). i 

Levomepromazine seems to be specific iin the treatment of herl~es zoster. In 
�9 �9 �9 �9 �9 I " �9 

six. patmnts, we_ obtamed, consistently good. i results. Wl~ih rehef of sharp pains, and 
it was posmble to continue therapy until Ithe disappearance of the skin lesions; 
whmh comrades with the disappearance of ganghonlc dedema. The average dosage 
is 25 mg. every 8 hours�9 The patient should be hospitalized, becaus,'., in addition 
to the antalgic effects, he also benefits from a central hypnotic efEect featured 
by calm sleep without respiratory depres,ion and With presence of reflexes and 
a state of semiconsciousness. The patient i answers questions corre, tly and then 
very soon fa~ls.into a state of complete indifference. 

We cite thh case of a female patient who had become addicted t? meperidine 
after having received two injections daily for one month. Not o~ly was thig 

. . . . . .  i �9 �9 �9 ! patient immediately broken of her addlgtlon by levomepromazlne, [but the pain 
for which meperidine had been prescribed also disappointed. 
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(5) In surgery, levomepr.omaz:ne is combiged ~vith meperidine in 5017 m l. of 
5 per \cent  glucose in saline (solution N:) ~nd lintrave'nous infusion permi}s 
tolerance of endotracheal lntubat:on and a deglee o[ general anaesthesm adequate 
for plastic, nerve, or orthopaedic surgery an~ for~ye, nose, and ear surgery�9 A 
compilation of these cases is presented in ~ablel I. "].he patient is prefeiably 
given levomepromazine-meperidine pr.emedication; intravenous drip is infused 
during surgery at  a rate ranging from 20 to 60 drc,ps per minute. Anaesthesia is 
calm, hypothermic, and mildl:r hypotensive an([ bradycardic. ~ Ventilatign is 
facilitated by the weakening of the Hering-Breue:" reflex. The electrocardiOgra- 
phic tracing is normal and the electroenceph.~logntphic tracing shows a surgical 
stage not exceeding the first degree. The patient is on semi-open circuit and no 
other anaesthetic, except nitrous oxide and o~yge~l, is given in over 91 p e r c e n t  
of the following cases: rhinoplasty, skin graft, la~:inec:tomy, bone graft, plastic 
surgery, mastoidectomy. A concentration of 0.5 p~.'r cent Fluothane or Flu@ther 
is adequate in the other 9 per cent of cases. 

~In the two cases of rapid (15 minutes) deep h 
performed on dogs by means of a pump, anael 
adequate and it was discontinued when the tempe 
technique is worthy of consideration in this ~ype 
from its ph~siobiological advantages, it has the m( 
general anaesthesia, even lighter than with othe: 

gpothermia at  16 ~ C. thgt  we. 
~thesia with solution N: I was 
ature had reached 28 ~ C~This 
~f hypothermia because, apar t  
,.rit of maintaining a very l ight 

anaesthetic agents.. 
Recovery is rapid after levomepromazine-m~peridine anaesthesia and is 

characterized by full, re ular res iration, excellent ~:a illary c i rcu la t ion /and  
complete freedom from gnausea, Pomiting, and. pain. ~ons tant  hyperkalicitia 
shows that  neuromuscular repolarization is more rapid, resulting in reduced 
postoperative fatigue. 

Intravenous infusion of solution N: was also u~ed" duriflg regional, peridural, 
and subarachnoid anaesthesia to maintain light 'Sleep,, either when there was a 
psychic indication, or to permit the introduction and retention of an endotracheal 
tube, or to facilitate control of respiration during " endothoracic surgery. 

INTERPRETATION AND DISCUSSION 
The physiology of pain is a subject tha t  is as important  and as broad a~ it is 

poorly known. We do not claim to have found'an integral solution to the problem, 
but the solution that  we suggest to the t reatment  of medicostlrgical pain Or for 

�9 . * * . 1 .  , * ] 

the prevention of surgmal pare by reducing sensxtweness at  least constltut~es an 
approach. 

The theories advanced may appear daring, but  they are contrary neither to 
physiology nor to reason. While they may be vulnerable, this very vulnerability 
will have furnished an approach to an urgent problem tha t  medicine must 
tackle, and we do not claim to do anything else :han stimulate efforts tha t  will 
aid in the solution of the problem of the most acceptable sedation of p ai:L. We 
are advancing some hypotheseg regarding the physiological and pharmacol~)gical 
processes in which levomepromazine seems to play an integral part  and thus 
enters into the treatment of pain. 

Being a subjective symptom, pain does no~ lend itself readily to a precise 
descriptidn. Each patient feels it m his own w~y, according to his temperament 
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and imagination, and expresses his impressipns according to the richhess of his 
vocabulary. There are, however, two features0f pain tha t  have a certain objective- 
ness, namely, duration and localization. Acclording to its localization pain may 
be of two types: superficial, i.e., a t  th, surface, and deep, i.e., located in the 
muscles, bones, or viscera. Nefuritides ~md neuralgias are pains located in the 
region of a specific nerve. It  is impossible ~.o determine accurately ~he nature 
of pain; the important point from the abjec~ive and scientific standpoint is tha t  
the psychic reaction to pain is related ~o ar~atomical and physiological disturb- 
ances that  are accessible to experimental study. At what level does t )e  psycho- 
logical fact of pain, or in~ther  words its lawa~eness, originate from a pllysiological 
disturbance? For a combination of reasons,fit can be supposed tha t  it is a t  the 
hypothalamic level; experimentally, after s~ction below the thalamic level, it is 
found that  a very painful stimulus appliedlat  any point of the body no longer 
produces the phenomenon of pain. It  is thgrefore plausible to assun~e tha t  the 
thalamus is involved in the genesis of pain. The thalamus appears to be the 

l I seat of affectivity and the cortex to be the seat of mental discrimination. The 
cortex is aware that  something abnormal has occurred whenever injury is pro- 
duced and pain is mediated by the thalamus. The mechanisms of physical pain 
therefore operate at  different levels, namely, at  peripherial levels with trans- 
mission, after the action of the stimuli, 
thalamus, and at  psychophysiological centr 
thalamus. Pain consists in a sensory excit 
or exceed the threshold. 

py conduction paths leading to t h e  
al levels consisting of the cortex and 
~tion of sufficient intensity to reach 

There is pain when cellular damage occurs. I t  is assumed that  this lesion, 
whether it be systemic, in the skin, joints,l[ viscera, or nerves, liberates a sub- 
stance called "substance H" by Lewis, and which may be histamine. This sub- 
stance gives rise in the nerve endings to ~ current of action by the standard 
process of progressive depolarization. 

The pains of arthritis, neuralgias, and ~ancerous transformation,, as well as 
surgical cutaneous pain, seem to proceed according to the same l:hysiological 
process. Pain is conditioned by the stimul of nerve endings, v rhich are to 
be found in all the tissues, organs, vessels, ~.l,~,cles, and joints. In 7heir normal 
state these endings are at  rest, and they come into action as soon as any morbid 
cause sensitizes them. It  is impossible to make a complete analysis of tl~e pathology 
of each pain and of their medical and surgical variations. But it would seem that  
all painful states bring into play similar systems le~ding to the saree centres by 
stimulating conduction and producing pain. I t  is~possible to stu~ty by what  
methods and with what  drugs impulses from the periphery can be~nterrupted,  

how synaptic tranmissions to the cortex or, even better, to the h~pothalamus or 
can be blocked. It  is evident that  the conduction paths extend from tl~e excitation 
mechanisms, in whatever tissue they may be located, to the higher thalamocortical 
centres. 

Apart from its sensation, pain causes various reactions: cardiac~cceleration, 
a rise or lowering of blood pressure, peripheral vasoconstriction, sweating, etc., 
by acting on the neuro-endocrine system, particularly the catabolic and defensive 
adrenergic sympathetic system; for ever~ if it may beqdbubted tha I the sympa- 
thetic really plays a part in i:~e conduction of sensat[on, there can/be 11o doubt 
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as to the existence of a close interrelation between the autonomic system [and 
the sensory system and that any disturbance in elther one definitely influehces 
sensitiveness. 

Painful impulses, if they are not blocked at ~om~ stage or other of conc~ucfion, 
will reach the central elements of pain, namely, the thalamus and cortex, ~here 
the sensation of pain arises. These central elemen~:s are of great importanqe in 
the mechanism of pain and account for all the vari )us and erratic characteristics 
of pain according to races, individuals, and their physical, emotional, or rroral 
condition. Variations in painful sensations qan 1)e explained by the s ta~  of 
receptivity of the centres; any decrease will t~elp 1o lower the intensity of I~ain, 
whereas stimulation will increase the" intensiCy. Ir~ brief, in the genesis of pa in  
there are peripheral elements and central elements. The combined thalamus 
and cortex creates pain, irrespective of the loJcation of the lesion from whi&h it 
originates�9 The dolorogenic impulse may be an enzy[ne or some chemical mediktor, 
such as histamine, serotonin, or other, which produces a corticothalamic im- 
balance. Most often there is a peripheral irritative pain spike, and even in algias 
d~signated as psychic there is a reaction to an emotipnal stimulus which conditions 
the strong reaction o! the centres. The point of attack in the mental patient 
obsessed with pain, and who complains of sever~ resistant pains without [ any 
detectable cause, is the centre. That is the point at which the attack should be 
directed, either surgically by severing the nerve bjundle connecting the anterior 
thalamic region with .the frontal cortex, or chemically by blocking the dolorogenic 
impulses at the hypothalamus. And it is found that, by the use of levomeprom~zine 
during Ieukotomy, for instance, on being questioned the patients state they I feel 
the same pains, but immediately afterwards they lapse into indifference an~ the 
anxiety component of the pain seems to have disappeared. In ordinary pr3~ctice 
there is a tendency to use general analgesics, suc~ as morphine or other opium 
alkaloids, which act by depressing the pain centr~ but which offer the/ dis- 
advantages of also depressing vital functions and of leading to addiction, not 
to mention the frequently serious depression of i-espiratory exchange. 

For what reasons do we use levomepromazine a~s an antalgic and anaestl~etic? 
Levomepromazine does not produce addiction. It l~as local anaesthetic prope~'ties, 
it produces deep local anaesthesia of the sciatic nerve, it has an anaesthetic 
effect on peripherial nerves, on the nerve endings of the afferent sensory pathways 
of the reflex arc. It has a psychomotor depressin~ action on the hypothalgmus, 
which has been identified as a leukotomizing actign at the centre of pain. More- 
over, to satisfy the neurovegetative theory of th 9 genesis of pain advanced by 
some authors, levomepromazine has a powerful sympathicolytic action. When 
administered previously, it prevents epinephrine-induced hypertension, ~s we 
have consistently observed during blocks when We used local anaesthetics with 
epinephrine concentrations as high as 1:60,000. ~t reverses epinephrine-in([uced 
hypertension in a greater proportion of cases th~n does chlorpromazine. 2~nd if 

�9 �9 �9 * !  ~ " �9 

the theory that histamine is the chemmal medmtor cf the dolorogenlc l~pulse 
is-accepted, it is easy to guess the role of levom~promazine with its very  high 
antihistamine potency. As an example, by the Bo~cet-Staub test, a subcutalleous 
dose i of 20 mg./kg, of levomepromazine can prqtect the mouse against 12,000 
lethal doses of histamine. Levomepromazine ha~a marked potentiating al-tion: 
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it reinforces by about  60 per cent the effedts ofibarbiturates, halothane, ~norphine, 
meperidine, pyrrolamidol, and other na~'coti~s. Furthermore,  levomepromazine 
has a much greater protective antishoOk acltilon than all other analgesics and 
neuroleptics. 

CONCI4USIO~ 

The pharmacological study of levomepro~mzine reveals analgesic ~nd anaes- 
thetic properties in accord with the ph~/siop~thogenesis of pain. C1inieal studies 
,how d that levomepromazine has a loc l an  ,theti   c ion,  ent al 
action on the thalamic pain centre, an a~tihistamine action in la~cord with 

e ' l L wis theory on histaminogenic impulses,i and an effective neuro~cegetative 
action. 

All these antalgic properties are evident iln the t rea tment  of cancerous pains 
and neuritic pains and ar'~e~e\beneficial ifi th~ t rea tment  of rheumat ic  pains. Its 
anaesthetic properties enable prolonged surggry to be performed with a min imum 
of other anaesthehc agents. In the rehe I of postoperatlve paln, with l_vomepro- 
mazine the amount  of narcotics used can be reduced by more than 80 per cent. 

Sympathet ic  ganglion infiltration wit~ 0.~ per cent levomepromazilm solution 
at  pH 4.3 produces an immediate vaso~)legi~ response._~When diluted in normal 
saline, it produces a positive but  slowe r response- 

We believe tha t  the analgesic and anaesthetic aspects of levomepromazine 
should be emphasized and tha t  the drqg h~s a place in the relief of Ipain. 
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