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Introduction
LIGNGOCAINE, a local anaesthetic synthesised by Lofgren in 1943 was first introdueed
as an antiarrhythmic agent in 1950 by Southworth et al. Since then it has been
successfuly used in the management of ventricular arrhythmia from various czuses (Harris et
al 1956; Bedyneck et al, 1966). Recently it has been rccomended as a treatment of choice in the
ventricular arrhythmia following acute myocardial infarction (Harris et al 1256; Bedyneck et al,
1966;) Even routine prophylactic administration of this drug in this disease in the patients’
home by the general practitioner has been advocated (Harris etal, 1956: Bydyneck et al, 1966;)
Its effectiveness is now fully assesed but its side effect are not often very well appreciated Horris
ctal 1956; Bedyneck et al 1969;

I would like to describe here my experience with the use of this drug in the treatment
of ventricular arrhythmias (except VF) tollowing acute myocardial infarction in a 4 bedded
Intensive Coronary Care Unit in Sefton General Hospital. We have been using lignocaine since
1967, but for the purpose of this study [ have taken only those cases admitted since October,
1968 to April, 1969. The set of the unit is similar to one described by Aber et al, 1969,

Method of Lignocaine Administration

Lignocaine is used mainly in the management of ventricular premature beats (VPB)
and ventricular tachycardia (VT). VPB are treated only if the eclopics are multifocal, or
if it occur at more than five per minute, or il it falls on the T wave of the
preceeding QRS complex Aber et al, 1979. Succession of three or more consequitive veniri-
cular premature beats occuring usually ata rate of (he 150 10 200 per minute is taken
ventricular tachycardia Aber et al, 1969.

Lignocaine is used as a drug of first choice. A state dose of Img'kg body weight
(average dose: 50 to 70mg) intravenously is used. After n stat dose the drug is main-
tained by a continious infusion at the rate of 1 to 2mg per minute. If the arrhythmia is
well controlied an attempt is made over next 6 to 12 hours to reduce the infusion dose
by Img/mt and finally it is discontinued. The average total duration of lignocaine therapy
was two days. If the frequent VPB persists or reccure the dose is increased by 1mg/mt
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YR maximum of 4mg/mt. (If these is sudden .incrlease iln the frequency of the VPR or) r‘%{i
fhvc]OP VT, an idditional state dosc of 40 mg is given ,?Iravellousiy. .I.f the arctythmia & :
I8 Suppressed 1, only occasionai VPB (less than 1-2 per minute) no zﬁddmonai amia'rrhymic : i
treatment i Cunsidered necessary. In the event cl‘lheldevclopment of side effects the infusion ';‘I;‘x‘r;'g
1S slopped fo; I9 minules and then continued again at a dose reduced by Img/m. i

Those patients whom we think will need antiarrhythm.ic n'e.atmcnt for more than 3 or ¢
4 days are put on oral procaine amide and weaned off lignocaine bef.orc discharge from st
th wair (o the gere-al medicel .ward. This group includcs. those patients who had VT,
or [lrequen; or mukifocal VPB after resuscitation from cardiac e.lrrest, -especially YF and
those gy having occassional VPB after maximum dose  of hgnocarm? on second or
third day of admisssion. 1t is our practice to keep them on oral procaine amide for at

least further (o to three weeks.

Lignocaine is avaliable in Smi ampules of 2% solution for useas a stat dose. Qur '
Pharmicy (g, makes 520l infusion bottles containing 6Jmg, 120mg, 18%mg and 240mg per &
30l dextrose each ‘which when given at 30ml p:r hour give concentration of 1,2,3, and (&

4mg. per minute respectively.

All oy patients now haye a Central venous cathetor taserted b?' .Seldingcr technique
O 4 cut dawp ia the Median Cubital Vein. This is flsed foT administration of drugs, i
Measuring Ceniral Venous Pressure (CVP), and for w:lhdrawmg blood for biochemical
tests. It is alyg used for recording Rt. atrial ECG if‘ case of filf'ﬁ-cult arrhythmias, The
line js kept opep by a slow dextrose drip. Lignocanljc vfwhcn .1nd|ca}ed s administered
through pg line. The infusion set we use for administering lignocaine is a ‘Disposable &
Recipient g for Tnfants (Capon Heaton & Co. Ltd; If_ng.). It has'a 30ml measuring o
chamber ap4 two plastic ‘Flow Control’ clip. The measur‘mg chamber is filled every hour,
and the joye, “Flow Control' is adjusted to give infusion at 30ml/l_1r.
The resul( of lignosaine therapy is assesed as follows:-

GOOD: 1f the arhythmia is suppressed completely, or '”. the frcqucncy of VPE is
decreased 10 only occassional ones, requiring 0o futher fxddltonal anti-arrhythmic treat-
MENL and if theie is no occurence of VT during the period of iherapy.

- FAIR;: Arthythmia well controlled but developed serious side effects necessitating the &
dose of lighociane and addition of other antiarrhythmic drugs e. g. procaine amide.

FAILURE: No effect on the arrhythmia, or effective suppression of VPB byt developed
VT white oy it; if VPB suppressed, still more than 5 per minute.

Resultg

Since October 1968 to i5th April 1969 150 patieats had 162 admissions: out of ;
them 4 had acute myocardial infarction (52 had posterior infarct, 52 anterior, 3 suben. &
docardijg) and site not known in other 7. In those with anterior infarct it was mainly

anterio-septaf in 30 out of %2). |
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ventricular Premature Beats

Seventy (61.5%) had VPB, 55 of whom needed treatment with lignocaine. Control of
the arrhythmia was good in 34(61.8%), fair in 3 and failure in 18(32.7%). Among those in
whom lignocaine failed to control the arrhythmia 5 were getting the drug at 4mg/mt, 3 on
img/mt, 5 at 2mg/mt and the rest at Img/mt. Three died while on 1-2mg per minute and
arrhythmia still uncontrolled, 3 developed side effects at 2mg/mt necessitating a decrease the
infusion dose to Img/mt, and addition of procaine amide to control thearrhythmia. Others at
1-3mg/mt were regarded failure as the repeated stat dose failed to affect the arrhythmia.

Yentricular Tachycardia

Twenty three patients had among them 46 episodes of VT, including onc with Acute
myocarditis who had 16 episodes in two days. Only 17 patients out of 23 had definite acute
myocardial infarction {15.5%).

These 17 with Acute Myocardial Infraction had together 26 episodes of VT. Two had
4,4 had 2 and the rest had one episode respectively. Twelve of them (15 episode) developed
VT on the first day of infarct, and rest within first four days except one who had reoccur-
rence on the 7th day and another on the 3rd week of infarct.

Ventricular Tachycardia lead to VF on 6§ occassions in 4 patients. All of them were
receiving lignocaine. Qut of 25 episodes (in Acute Myocardial Infarction Group) the control
of the arrhythmia was good only in 10{40%). Rest 6 who had VT, 5 had ischaemic heart
disease and paroxysmal VT but no evidence of recent infarct and the sixth had Acute
Myocairditis (Autopsy Diagnosis.). Lignocaine was used without effect on 2. The arrhythmia
was controlled either with orai procaine amide or quinidine in all except one with myocar-
ditis who died.

Side Fffects

Fourteen out of 62 of our patients who received lignocaine (22.5%) developed cerebral
symptoms attributed to this drug. Three got symptoms on more than one occasion, two
had three episodes and one had two episodes. Seven were receiving lignocaine at 4mg/mt, 3
at 3mg/mt,5 at 2mg/mt and rest 1 at Img/mt.

Objective Symptoms

Six got convulsion, one on two occasions, four of these were on 4mg/mt, one on
3mg/mt and rest on 2mg/mt. Focal twitching were noted in five, one developed on three
occasions, Three lost consciousness temporarily, two while at 4mg/mt and the third did so
on three occasions while at 2mg/mt. Four became very confused while on lignocaine, three
got slurred speech. Sweating, moving of head from side to side, hyperventilation and
restlessness and irritability were noted in two each. One developed hysterical behaviour.
* Subjective symptoms: Three complained of sweating, two of blurred vision, one of diplopia
and of objects moving from side to side in the centre of vision. Two felt very odd
while on lignocaine infusion, two complained of being dizzy and light headed and one
of %5 power and weakness in hands.



W

102 JNML (1970) Vol. 8 No, 3, July L’i‘l

ghv it

These symptoms usually last for about 8 to 10 minutes and the recovery is comp]ctc
on temporarily discontinuing the infusion. After 5-10 minutes we usually restart the drip’, ,_;\
at a rate reduced by Img/mt. Most often this is all that is required to alleviate thcse:&l
symptoms. But sometimes we have usced Sodium Phenobarbitone 200mg. or Diphenylhandantion ‘
{Dilantin) 100 to 200mg Intravenously in case of convulsion. This procedure is perbaps'
unwanted and could be harmful (Vide Infra). ?

resuscitation from VF. They are not included in this series because of this the possibility of 5
being due to cerebral hypoxia. It is however possible that hypoxia may potentiate the
cerebral toxicity of this drug. Sudden development of the symptons are often very alarming to 3
the patient, Some of the cases are described below.

Case 1. Mis. ED. (47 yrs):-

On 2mg/mt infusion. For sudden increase in the frequency of VPB. was given a stat &
dose of 50mg lignocaine. She suddenly lost consciousness, Twithching of fingers were noted,
was Breathing deeply. Did not response to painful stemuli. Deep reflexes were normal. In sinus
tachycardia (126/minute), BP, 140/90 (her PR and BP) of before and after this episode was ¥
100 and 1G0/70 respectively). She recovered completely within 10 minutes, k

Next day, while still on 2mg/mt she suddenly developed symptoms as before, following i
which the dose was reduced to Img/mt.

However on the 3rd day she again got frequent VPB and the lignocaine was g
increased to 2Zmg/mt. The arrhythmia was well controlled but within a few hours "she suddenly %
developed cenvulsion, lost consciousness and had focal twitchings. Recovered completely in s
about 10 minutes. This patient was put on oral procaine amide and lignocaine was 4
withdrawn gradually.

Case 2. A.C. (30 yrs): Paroxysnal VT.

On lignocaine 4mg/mt. Suddenly complained of lightheadedness, dizzyness and
blurred vision. Speech was sturred. Was alarmed by the sudden development of the symptoms.
He understood all questions put to him and replied rationally, but speech was slow and %
slurred and says he had deficaulty to use the correct expression. Hearing was good and he was
very much aware of the surroundings and of ‘the funny state’ he was in. Recovered ¥
completely in 1O minutes. Later was fuily aware of the stale and the speech but was unable !
to control it. The rate of lignocaine infusion was reduced to 3mg/mt.

. : : ?

Five hours after the first episode, he suddenty developed convolsion. Remained fully
conscious, got symptoms as before. Recovery was complete on discontinuting the infusion. :
As the drug was not effective in controlling the arrhythmia it was gradually withdrawn.

Case 3: J. M. (55 yrs)

On lignocaine 3mg/mt infusion. Dose increased to 4mg/mt becnuse of frequency of ¥
VPB. One hour later the patient was noticed moving his head from side to side. He was unco- J
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nscious, not responding to painful stemuli. There was some increse in tonc of the muscles
of neck, jaw and upper extremeties. Deep jerks including plantars were normal and no focal
twitching of the eyelid or fingers were noted. He came round in about 8 minutes and was
later unaware of what happened to him.

Case 4 H.P. (63 yrs): -

On Img/mt after withrawing blood samples for biochemical tests the drip was accidentally
left to run a bit faster for a few minuters. He soon complained of feeling drowsy,
lightheaded, blurred vision and feeling of weakness of power in hands.

No focal twitching or fesiculation was noted. The dramatic development of the symptoms
alarmed and frightend the patient very much. Symptoms rapidly cleared on stopping the
drip for a few minutes.

Case 5: B.L. (39 yrs): Ac. Myocarditis.

On 3mg/mt for last 16 hours. He suddenly developed abnormal behaviour. He was
moving his head from side to side and was shouting loudly. Repeatedly cried out that he
is going to die. He appeared very frightened. He was not known to behave abnormally before,
The possibility of it being due to lignocaine was considered and it was stopped and was
put on procaine amide.

His third admission to the unit was after resuscitation from VF in medical ward.
" He was in VT at 250mgfmt. Lignocaine 50mg was given and a repcat dose of 100mg after
10 minutes which converted the rhythm to sinus with occasional short runs of VT. The drug
was then maintained at 2mg/mt which had to be increased to 3mg/mt and then to 4mg/mt.
Over next few hours repeated attempts were made without success to reduce the dose of ligno-
caine infusion. After about 12 hours he suddenly started to scream loudly and inbetween
was muttering incoherently. He repeatedly tried to get out of bed and had to be restrained ; and
sedated with Dimorphine. Lignocaine was stopped for a few minutes and continued at 2r'ng
mt. He contipued to develop paroxysms of VT which was unresponsive to TV procaine amide
and electric cardioversion. Three hours later another attempt was made convert the arrhy-
thmia by ligocaine. A stat dose of 70 mg was given. He immediately developed symptoms
like before. His speech was slurred. And after 15 minutes developed convulsion. In one of
his paroxysms of VT he went into VF Was successfully resuscitated. But inspite of the
fact that he had immediate, continous and adequate ventillation and external cardiac mass-
age he did not regain consciousness and died four days latter. He continued to receive
lignocaine later to control the ventricular arrhythmia till two days before death,
Discussion

Lignocaine (2-diethylamino-2, 6-acctoxy) is a local anaesthetic sythesised by Lofgren
in 194). But the drug was not clinically investigated until 1946 and not generally introduced
into medicine until 1948. Lignocaine does not belong to cocaine-procaine group of d’”:‘:’:s'
Chemically it is an amide,~an amincacyl and a derrivative of acetanilide (Foldes 1966; Morris,
1966; Woodsmith et al 1968
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It is very stable, can be stored indefinitely and autoclaved repeatedly. It is extreamly ‘
to hydrolysis by alkalies and acids geddes 1958; Morri 1966; Woodsmilt et al. However it

should not be left unduly long before use in metal pots or in syringes with metal fitings /%
since it can liberate ions of -metals such as copper and nickle Morris 1966; Woodsmith 33

et al 1968).

It has excellent power of diffusion, and this is respousible for the rapidity of its action. It
is metabolised in liver (Giddes 19358; Foldes 1966). The initial step being oxidative deethylation y
of one of the Nethyl Group followed by hydrolysis of the amide bond (Hollunger, 1960). In #i#

vitro incubation of lignocaine C14 with tissue slces from several organs has shown that the liver 33

is the only organ cdpable of metabolising the drug at signiZcant rate (Chenk you Sung 1954 ‘

Giddes 1958;). Two medical students receiving 3mg/Kg excreted only 3 and 119 respectively in
24 hours. Nigety percent of the jnjected dose is metabolised in liver and in urine only 10 percent

appearing unchanged in urine. It thus appear that catabolism, as opposed to excretion is the .

principle means by which body disposes of lignocaine and liver is the most important organ in
this respect. The main metabolite of this drug is the dicthylaminoacetic acid (Giddes 1958)

Effects of lignocaine on Circulation

Effects of lignocaine on circulation were studied in laboratory animals (Haggari et al,
1951); of Washe et al, 1954 and Austin et a}, 1965) and in man (Kimmey & Steihhause, 1959;
Harrison et al, 1963) and in patients with acute myocardial infarction (Jewitt et al,
1968). Austen et al (1965) noted that lignocaine injected into the central circuit at a dose
of Img/kg caused a pronounced fall of myocardial contractility (by 32%), drop in central
blood pressure by 18% and fall in heart rate by 8% and jittle change in femoral pressure.
Systemic injection of 2mg/mt caused drop of 20%, in fermoral pressure with lesser fall.in
myocardial contractility and central pressure, Large doses (B8 to 15meg/kg) in central flow
progressive and profound depression of myocardial  contractility and heart rate; cardiac
dilation and standstill.

Harrison et al found that lignocaine at dose of 1 to 2 mg/kg produced no significant
circulatory depression while every patient given therapeutically. Comparable dose of procaina-
mide (2 to 4mgskg) showed a fall in arterial pressure and a decrease in contractile force of the
right ventricle. The finding of Kimmney and Steinhause {1959, quoted by Jewitt et al) and that of
Jewitt et al (1968) are semmillar. After an intravenous injection of Img/kg a slight increase in
mean arterial pressure and cardiac output was noted in five normotensive patients. However,
minor falls in arterial pressure were observed after a simmiller injection of lignocaine in three
hypertensive patients. These changes are regarded as being statistically not sigaificant.

Foldes et al (1960) observed flaiting and disappearance T have, depression of ST sege-
ment and increase in amplitude of P wave in 30% and no change in ECG in rest 70%
after infusion of lignocaine at 0.5mg per minute. Other found no significant change in sinus
rate and the-QRS compiex.

The direct effect of lignocaine on myocardium has been studied and compared with
procaine amide in animals and in man (Hareison etal 1963 Austenetal 1965). Both lignocaien
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and procaine amid caused elevation in the electric threshold of the ventricle during diastale-
and neither caused any significant change in the duration of the absolute refractory period
(Harrison et a} 1963). Washe et aj (1953) Harrison et al 1963 have previously observed
similar effect with procaine amide. This effect thus may be related to their antiarrhythmic
property (Harrison et al 1963). It will however be interesting to recal! here the action of
lignocaine as a local anaesthetic, which acts effectively only at the nodes of Ranvier where
they stabilise the plasma membrane in respect to ionic permiability and in some way that
is yet incompletely understoed prevent the ionic migration which is essential for conduction
in nerve {Marris 1942). It may have similar effect on the myocardium and this may perhaps
have more direct bearing on its action as an antiarrhythmic agent,

Lignocaine as an autiarrhythmic agent

It was Southworth et al (1950) who first used lignocaine as an antiarrhythmic drug.
They described the successful intracardiac use of lignocaine with procainamaide and A.C.
Shock to control VF arising during cardiac cathetarisation. Harris et al (1956) found it
effeciive in controlling VT following experimental Acute myocardial infraction in laboratory
animals. Garden and Steinhaus (1956) used it in the management of ventricular anrhythmias
occuring during and after cardiac surgery. Likoff (195%) advocated intravenous use of the
drug in the management of various arrhythmias during cardiac surgery and suggested the
dose of 1| mg per 2 to 3lb. body weight. Subscquently it was successfully used in ventricular
archythmia of non-surgical origin including acute myocardial infarction {Badyneck et al 1966
Gianelli et al 1967; Grossman et al 1967) Hayes et al 1967. Grossman et al {1967) found it
eff2ctive in the management of ventricular archythmiac (VPB VT) but not in atrial or supra-
ventricular arrhythmias. Sparcklen et al (1968) has confirmed it and also found it effective
to some extent in controlling atrial ectopics. Lown et al (1967) recommended the use of
lignocaine for the management of ventricular arrhythmias (VPB,VT) developing from
acute myocardiat infarction, and it is now regarded as a drug of choice for this
purpose (Jewilt et al 1963; Killip 1968).

The antiarrhythmic effect of an intravenous injection of lignocaine Imglkg lasts for
about {5 minutes (Jewilt et al 1964) and the maintenance of continous suppression of archy-
thmia requires continous infusion of the drug (Stock 1969). Killip (1968) considers a plasma
level of lignocaine in excess of lug per ml necessary for antiarrhythmic effect. Jewitt et al
regards the antarrhythmic level to be 1.5 to 2.5ug per ml. This is achieved by a continous
infusion of liagnocaine at 2mg/mt. The incidence of ventricular arrhythmias and the role of
this drug in their management in acute myocardial infarction is discussed below.

Ventricular Premature Beafs

The incidence of VPB in this series (61.5%) is similar to that reported in the literature
(60-80°%) (Julian et a!, 1964; Mecltzer and Kiichell, 1966; Lown et al, 1967).

Haemodynamic efiect of VPB are not significant (Julion et al 1964). And inthe past there has
been tendency to minimise the significance of VPB on the assumption that they are innocous
and did not influence the mortality. Experience with cardiac monitoring has changed this
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impression and it is now quite apparent that VPB should not be disregarded. These ectopic
contraction seems to reflect the state of myocardial irritability in Acute myocardial infraction
and may forewarn a serious ventricular arrhythmias (Melizeilt al 1966). The likelihood of VT
or VF is greatly increased if VPB occur at more than 5 per minute, are multifocal, bigemny or it
occur on the T wave of the proceeding QRS complex Julianet al 1964; Meltzer Lown et al 1967)
et al 1966. So the main aim of treating VPB is to prevent the development of VT and VF.

Basing our eritria of success on above principal and the maintenance of continous
suppression of VPB, we found lignocaine to be effective only in 61. 8%. This figure is lower
than reported by 78% chopra et al 1969,

Other drugs with specific antiarrhythmic property available for management of VPB include
uinidine, procainamide, diphenylhadantion and antazoline. Antazolin is an antihistamine
with some pharmacological properties similar to those of quinidine, atropin and procaine.
It is a myocareial depressant und it causes marked prolongation of the refractory
period of the atrium (Friedberg 1968). As yet we have no sufficient knowledge and experience
about this drug as an antirchythmic agent. Diphenylhydantion, Jong employed as a standared
therapy for epilepsy was used in cardiac arrhythmias on the assumption of it being of similar
nature to the electrial disturbance as epilepsy. And it has been reported favourably as an
antiarrhythmic agent (Bernstain et al 1968), but others found its effectiveness to be variable
and undependable (Friedberp 1968). Toxic effect of this drug include widening of QRS
complex, prolongation of PR interval, ST-T changes, ventricular extrasystoles and cardiac
standstill. Quinidine, the dextro isomer of quinine has been known for its antiarrhythmic
property for over 100 years. Its action on heart include depression of excitability, conduction
velocity and contractility. It also lowers the periphral vascular resistance. It is a comulative
drug and large doses give risz to cinchonism and its toxic effect on hzart include extrasystoles,
atrioventricular and interventricular block, VT, VF and cardiac asystole. Selzar and Wary
(1964) has pointed out that “Quinidine Syncope™, which in their experience was a cormmon
event, was usely due to paroxysmal ventricular fibrillation (BMJ 1968). So procaine amide which
is more effective than quinidine in the management of ventricular arrhythmias has gradually
replaced it Fricdbery (Fricbery 1968). Procaine amide is effective when given orally or IM or
1V. 1t depresses myocardial excitability and has some adverse heamodynamic effect. Toxic
effect includes widemng of QRS complex, rarely VI and VF. Prolonged oral use of drug
has similar effect as quinidine. Hypotension is a serious complication only when the drug is admi-
nistered intravenously. And in patient with Acute myocardial infarction this could prove fatal.
Lignocaine compares very well with procaine amide as an effective antiarthythmic agent.
It is rapid in its effect and hazmodynamically very safe. But it has to be given intrave-
nously and hence not suitable for prologned use and is more neurotoxic than procaine amide.
Ventricular tachycardia
The incidence of VT in acute myocardial infarction was previouly reported as 1%, (Mint.
~and Katz, 1947); Dimond et al, 1960:, 3 to 4% (Dreifus et al, 1958): 6%Julian et al 1964

Cohen et al (1966) found it to be 11% in four collected series and predicted that it -could
be as high as 609% if continiously monitered. Current studies however indicate it to be about
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15-t0 20% (Killip and Kimbait, 1968), The incedence in this series is 15-5%.

Ventricular Tachycardia tn Acute myocardial infarction may be self terminating brief
aroxysma of 4 to 20 successive beats at rate of 70 to 250 per minute or abrupt in
onsel, rapid in rate and sustained, potentially malignant «nd seriously compromising  systemic
pressure and cardiac output and require to be terminated immediately (Lown et all, 1964
1967;. Ventricutar Tachycardia of any sort carries a very bad prognosis (Julain et al nct only
because of its deletarious haemodynamic =ffect Cordey et al 1959) and death producing on
its own but also that VF may develop at any time {Julain atl964; Lown et al 1967 Meltzer et al
1966) Three of our patients with VT were admitted in thocked stete, and VT lead to VF on
six occasion in other four. Because of its grave prognosis in Acut myocardial infarction VT
required and emergency  treatment.

Various Drug, Synchronised D. C. Shock (Lown et al, 1967; Ds Sanctics, 1965)
and artificial pacing (Sowton et al, 1964; Hehnan and Helwig, 1966; and Moss et al,
i968) has been successfully used in the management of VT. List of the drugs that have
been used in treatment of VT include (Colicn et al 1965) Atropine, Morphine, Magsulph, Papa-
varine. Chloroquine, Propronolol, Diphenyihydantoin, Antazoline, DBretylium (4), Quinidine,
Procainamide and Lignocaine. Any treaiment for VT in Acute myocardial infarct should be
immediately effective and safe. Bretylicum tosilate producc hypotension, parentral
propronolol might be hazardous when wused iu acute stage of myocardial infarct
and its suceess rate is low (BMJ 1969; Usubiago 1967).

Of ail these drugs only gquinidine, procainamide and lignocaine are cffective specific
antiarrhythmic agents, Diphenydation and Bretylieum may however be cffzctively used in
certain cases resistant to lignocaine and procainamide.

Intravenous quinidine is very toxic. Se procainamide and lignocaine has wider acceptance.
Procaine amide (I.V.} is effective in 789, of the cases and if used in sufficient doses
perhaps will bs effective in highzr parcentage (Choen et al 1905). However it is more cardio.
toxic can cause marked hypotension, dangerous widening of the QRS complex and even
VF, and so require ECG and BP conmrol for its administration. These complications
except hypotension are however not- very common (Friedberg 1959). Lignocaine is 4 to 5 tines
as potent as procaine amide, 100mmg of it Leing comparable to 500mg of procaincamide
(Cohen et al 1966), and as in therapsutic dosage it has no delaturious effect in the heamo-
dynamic state of the patient it has a great advantage over other drugs in the maunage-
ment of the ventricular arrhythmias in acute myocardial infarction. But we found this drug
effective only in 40%, of the cases of VT. This high failure rate is perhaps due to not
sufficient dose being used in some case:. The drug may perhaps prove more cffective with
some change in the policy of administration of this drug.

The effectiveness of the drug depends on its concentration in the plasma, and now there
is some evidence that the drug given on the basis of weight has no practical bearing to
the level of the drug on in the plasma and is perhaps unnecessary to give this on weight
basis (Soctt et al 1968). So irrespective of the boedy weight a stat dose of 50mg lignocaine should
be used. If this does not suppress the arrhythmia another 50mg should be repeated every 5
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minutes till it is suppresed or a total dose of 200mg has been given or toxic sympmm,"- :
develop. 1 the drug is effective, and infusion of it at 3 to 4mg per minute is setup, I
on 4iag/mt should be made to decrease the rate to 3mg/mt over next 1-2 hours and then;f' _
over next few hoirs to 2mg/mt, and over next 12 hours to Img/mt and then finally lhcﬁ%
the drug is withdrawn. Any sudden increase in frequency of VPB or apperance of VT
should bz treated by a stat dosec of 50mg, and if necessary by increase in rate of infusionif
If the maximum stat dose of lignocaine is not effective in controlling the arrhythmia oral'#
procainamide or other druge should be added in case of VPB, and in case of VT DC
shock should be used immediately where available and IV, procaine amide if not.

Svnchronised DC Shock (Lown et al 1962) is effective and safe in 95 to 97%; of the cases of f _

VT (Lown, 1964; De Sasnctis 1965). Perhaps it is the most effective method of treating;{;ﬁ:
VT but it is not readily available at all places and its administration require anaesthesia, .
Murever many patients can be safely and easily converted with lignocaine, which is readily:#
available, sale and easy to administer. But (f the initial use of this drug is not effective no timc._%?
should be lostin undertaking ciectrical conversion of the arrhythmia. It is not justificable y
to administer depressant drugs to the point of toxicity when such an effective and safe’:
method of therapy as electricsl conversion is available. In case of moribond patients the g
therapy of choice is D.C. Shock and should be used immediately without anaes:hcsia.;’.-
No time shou!d be lost even to synchronise the shock and if VF does occur alier 3,,
unsynchronised shock it will revert promptly if another shock is administered immediately
Cohen et al 1966, However lignccaine should be the drug of choice in case of VT due o
digitalis or in digitalided patient, as there is some experimental evidence that D.C.Shock ’;
B/

N

‘

may be ineffective and may frequently induce VF or cardiac standstill in these circums- .
tances Katz et 2l 1964; Lown et al 1965. g
Coatraindications to the use of lignecaine b |

Lignocaine is not cffective in supraventriculas arrhythmias, except atrial prcmatureg
beats. And it could be dangerous in atrial flutter with blocks. 2:1 block may be convcrtcdg}

to }:1 conduction with marked increase in the ventricular rate (Hayes et al, 1967; Adamson
& Spracklen, 1968). Similar effect has been reported also with the diphenlhydantoin
(Grissom et al 1966) and quinidine and antazoline (Dreifus et al, 1964).

It also cause delay in conduction {Hilmiet al 1968; Spreacklen et al 1968). fn unanaesthe-
sised dogs with complete heart block it did not effect the atrial rate but slowed ventricular ] 2
rate and caused prolonged asystol: following abrupt cessation of ventricular drive (Hayay?)
et all 1967) Special precaution should be taken in useing this drug in paticnts with A--V;
blick unless they are electrically paced.

Hepatic insuffeciency will presumably increase the toxicity of lignocaine and so lu'
pressice is contraindication to its use (Soldon et al 1967). :

Side Effects
e Clive-Lowe {1954) reported three cases of convulsion after an intravenous use of
lignocaine al 12.5mg/minute. Dutton (1955) observed convuls:on in another patient followmg
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jts us¢ BS pudendal block, (80ml of 1% solution). A personal experience of neuro-psychia-
yic symptoms following s wuse as local anesthesia was described by Bennet (1957).
Goldman (1958) observed similar symptoms in an obstretic patient who received a total of
500mg lignocaine with hyalarunidase as pudendal nerve block. Foldes et al (1960) studied
the toxic effect of 500ugl/kg/min. of the drug given intravenously to ten healthy male
volunteers. Dysarthria, disaorientation, sweating, euphoria was noted in variable frequency.
Muscular fasciculation was noted in all of them. Other symptoms recorded were: blurring
of vision, diplopia, impaired perception of colour, sensation of coid or lump in the throat
and heaviness in the chest. None of the subjects were able to tolerate the high infusion
longer than 18mints. The average Ilevel of lignocaine in blood was 3,5ug/ml.  Side effects
varying from drowsiness, euphoria and lightheadedness, to loss of consciousness and even
respiratory arrest which have precipitatcd cardiac arrest have been recorded after its use as
an antiarchythmic agent (Beydyseck et al 1966; Gianelly et al; Irossmaa et al 1967; Hayes
et al 1967; Juwilt et al 1968; Julian et al; 1964). It appears the neuro-toxic effect of ligno-
caine depend on its concentration in the blood. Mild symptoms of toxicity occur at plasma
level of Smy/m! and more serious reactions at level above 10mg/m! (Foldes et al, 1960).
But Jewitt et al (1968) noted twitching, confusion, and disorientation in two patients with
blood level of 2.7 and 3ug/m! respectiaevly. Gainelly et al (1967) observed stupor in three
paticnts, two of whom had focal convulsion as well. Two of three patient were receiving
lignocaine at 8gimin. and the third 3.5mg/mt. Blood levels of lignocaine were 22.8,10.9
aud 6.8mg/ml; respeciively and the one with 1he lowest level of lignocaine developed con-
vulsion, Thus there seems to be some lack of corelation between blood level and  develop-
ment of side effects. Similar lack of corelation between the blood level and duration of
response of the drug as an antiarrhythmic agent has been noted before (Heyes et al 1967). This
may perhaps be due to influence of some other ‘individual’ factor. Even the incidence of the
side effect is noted in variabie frequency by different observers. Killip (1967) who use
higher rate of lignocaine infusion (4-5Smgfmt), have given upto 6g. of the drug in 6 hrs
period  without observing convulsion Lown (1967) saw petimal atteck during
lignocaine therapy but convulsion in only one elderly patient after repeated cardiac
arrest and thought it difficult to distinguish between convulsion due to cerebral hyproxia
and due to lignocaine. And Melizer (1967) has not seen a seizure due to this drug I have
observed a higher incidence of the neurotoxic effect of the drug.

Side effect were noticed commonly at 4mg/mt. But whether while on Img/mt or 4mg/mt
insignificant proportion of cases it occurred when the drip rate was temporarily and acci-
dently increased. This occurred some time while adjusting the drip set, or after withdrawl
of blood for biochemica ltest from the same site and sometime due to -other reasons like
the drip being left to run faster accidentlly after measurement of CVP, or the ‘Flow Con-
trol’ plastic clip of 1.V, sel becoming loose.

If the temporary increase in rate of infusion and hence the temporary increase in
concentration of the drug in blood and hence in central nervous system is an important
factor in occurance of the side effect it could be remedid to a great extent just by use of
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of lignocaine.

H
However, il the use of the drug in wider scale beyond the close supervision of intcn;}"i
sive care unit is contemplated it will perhaps be inevitable that even if the drug is used at | t@iz;.%
2mg/min, we might see  more cases of neuro-toxic side effects. The exact nature ¢
of the CNS action of lignocaine is yet not clear. Some of the signs like muscular fesicula.}";:
tion and convulsion appear to be manifestation of cortical irritation; while others Iike.'"‘,*
drowsiness, and loss of consciousness due to cerebral depression. De Jon and Walts (1966) have g
proposed that most of the CNS manifestations of
attributable to seizure activity in

lignocation-short of grand mal-sejzure are‘,{
the amygdala hippocampus complex. Perhaps ligne. ;
caine is mainly a cerebral depressant. The conv @

ulsant action of it may be due to prefere- 4
normally exerted over excitatory input in cercbrumf@}

{De Jong et al, 1969). And the depressant
of lignocaine on vital centres of the CNS may be additive

-

(Gieddes and Questal, 19). §
A therapeuti cally important but less well known CNS action of lignocaine group of &
drugs is their potent anticonvulsant property {Bernhard et al, 1955 & Bernhard & Bohm, ‘&
1965-15). Bernhard et al 1955 succesfully used it to treat 10 cases of status epilepticus. They :
also noted that barbiturate and lignocaine have Eynergestic action on status epilepticus, |

It thus appear the CNS action of lignocaine
drug in the blood manifest as sedation (occasiona
action , fine tremor, grand mal seizure and culimi

depending upon the concentration of the 4}
ely excitation) progress to anticonvulsant
nates in loss of consciousuess (15).
Conclusion - We have yet to have an jdeal antiarrh
effectuve, rapid in action and is safe and may be

effective in management of the ventricular arrhythm
comparable to that of procaine amide. Its main advanta
the heamodynamic state of the patients and the rapi
intravenously and its effect is transitory so its use js
the management of ventricular arrhythmia foliowing car
or during and after cardiac surgury and Acute myo

ythmic drug which is consistently
given by mouth. Lignocaine js fairly 3
ia (except VF), and its effectiveness is i
8¢ is that it has less delatarions effect on
dity of its action. But it has to be given ¥
limited to short term use only ¢. g.in i
diac cathetarisation, angiocardiography i
cardial infarction.

Lignocaine is more neuro-toxic than procaine amide. The side affects are however short
lasting, complete recovery in sue within 5 to 10min. on temporarily discontinuing the drug
Some of the symptoms like heaviness over chest, loss ot the consciousness etc may
mimmic the symptoms due to acute myocardial infarction and its complications. And if this
is not appreciated the continued use of the drug may prove fatal. Morever some of

the neurotoxic effect like sudden arrest of respiration may precipitate cardiac arresr. The
use of the drug stiil require careful supervision,
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