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I. Die vernaamste kenmerke i die parok ismale nagtelike
aanvalle van parestesie en die pyn wat met hierdie aanvalle
geassosieer word.

2. In gevalle met kQmpres ie van die nervus medianus as
gevoLg van 'n vorige fraktuur van die polsgewrig, i die simp­
tome een en dieseLfde.

3. Kompressie-Ietsels van die boon te bor kasopening ver­
oor aak nie hierdie klinie e beeld nie.

4. Hierdie gevalle met karpale tonnel-kompressie word ml
deur nyding van die dwars ligament, dramatie verbeter.

ou a ons aanneem dat die kompressie-Letsel wel in die
karpale tonnel gelee i , wat is dan die meganisme?

1. Die beste verduideliking i sekerlik 'n jskemie van die
nervus median us as gevolg van 'n besondere nou karpale
tonne!. Die tourniquet-toets ondersteun hierdie bewering.

2. So 'n vernoude tonnel mag as gevolg van 'n besering, of
van abnormaliteite van die peesskede of van die gewrig ont­
staan. Daar mag selfs 'n verdikking van die retinaculum
opsigselwe wees.

3. In gevalle waar daar geen klaarblyklike vemouing van
die tonnel teenwoordig is rue, mag 'n kortstondige swelling
van die sagte weefsels in die nabyheid van die nervus media­
nus, die oorsaak wees van die aanvalle.

Om hierdie bewering te ondersteun, meld ons die volgende
punte:

(a) Dikwels sal 'n pasient vrywillig meld dat die vingers
opswel en styf voel as 'n aanval aan die gang is.

(b) Toesluiting van die vene vind dikwels plaas as die pasient
in 'n ongemaklike houding slaap. Hierdie toesluiting kan dan
ook verantwoordelik wee vir n vermeerdering van weefsel­
vloeistof met 'n vergroterde druk op die nervus medianus.

(c) Op die elfde wy e kan verminderde tonus van die spiere

gedurende laap die terugkeer van die bloed in die vene ver­
minder Hierdie sal dan ook 'n weefsel-edeem teweegbring.
As die nervus mediCiQus alreeds aan iskemie Iy, sal eruge ver­
meerdering an weefsel-grootte die iskernie vererg, en so 'n
aanval aanbring.

(d) Daar is geen twyfel dat aanhoudende gebruik van die
hande vir kJerewas, brei, en . gedurende die dag 'n verergering
van die nagtelike simptome eroor aak. Hierdie bewegings
mag 'n sekondere weefsel-edeem veroorsaak, wat genoegsaam
kan wees om 'n aanval aan te bring, of om die nagtelike simp­
tome te vererger.

(e) As hierdie sindroom van akroparestesie in swangerskap
voorkom, dan verbeter die simptome gewoonlik spoedig mi
die bevalling. Dit is moontlik dat die algemene vermeerderde
weefselvloeistof wat gedurende swangerskap plaasvind, die
rede vir die simptome kan wees.

Ten slotte word dit weer herhaal dat seksie v.an die dwars­
karpale ligament die simptome spoedig verLig en as daar voor­
heen 'n neurologiese afwyking bestaan het, dan herstel hierdie
afwyking na die operasie. As die neurologiese letsel vir' 'n
geruime tydperk teenwoordig was, dan is die herstelperiode
des te langer en mag dit ook nie so geheel wees nie. Dit is
dus van die uiterste belang om die kompressie so spoedig
moontlik te verwyder. .
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EUROMUSCULAR BLOCK WITH LIGNOCAINE *
PATRICK A. FOSTER, M.B., CH.B. (CAPE), D.A. (E GL.), D.A. (IRE.)

Senior Lecturer in Anaesthesia, University of Stellenbosch

That procaine may block neuromu cular transmission, is an
old ob ervation of the years following its introduction in
1904.9 ,13 This observation was later reinvestigated by HarveY,6
who showed that procaine pos essed properties resembling the
antidepolarizing relaxants-that it resembled d-tubocurarine
(dTC) in its action on the mu cle end plate. Confirmation of
this may be found in the work of Jaco and Wood7 and
Petersen,12 and of Gjone,4 who al 0 reviewed the subject.

]n this preliminary report it is intended to communicate
ome findings of a similar inve tigation on the newer local

analgesic agent lignocaine ylocaine). Special attention was
devoted to di covering whether the antidotes to dTC ( uch
anticholinesterases a neostigmine and physostigmine) were
a ineffective in relieving lignocaine block a ,they are in.
oppo ing procaine block.

Method
All previou inve tigation on thi ubject appear to have

been made with nerve-mu cle preparations. Since procaine
may be hown to interfere with the production and relea e

• paper read at the first anniver ary of the Stellenbosch
medical school.

of acetylcholine in addition to blocking the response of the
postsynaptic region to acetylcholine,6,n a nerve-muscle pre­
paration will indicate only the combined effect of these two
actions without indicating tbe relative importance of either.
This apparent disadvantage may be oV.!lrcome by using a
preparation of the frog's rectus abdomiru in which the
addition of a constant dose of acetylcholine to a muscle bath
replaces nerve stimulation. Thus the effect of the drug under
te t may be studied on the post-synaptic site only.

uch a preparation was ~herefore employed, using the upper
portion of half the rectus abdominis taken from the South
African clawed toad Xenopus laevis. This was placed in a
bath of 4-5 mJ. capacity containing aerated Ringer's solution.
Acetylcholine, 'in suitable dilution, was freshly prepared from
a refrigerated acetate-buffered stock solution. This was added
to the bath in submaximal dose to stimulate the muscle, and
wa ailowed to act for I minute. Following this the muscle wa
wa hed with 3 changes of bath contents at half-minute inter­
val and allowed to re t for 3 minutes, the whole cycle taking
5 minutes. Test drugs were allowed to act for 2t minutes
before acetylcholine timulation. All additions to the bath
were made in volumes of 0·1 or 0·2 m!. from micropipettes.
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DISCUSSION

It is not proposed here to discuss the nature of this para­
doxical action of neostigInine on two drugs that appear to

Fig. I. Kymograph recording of frog rectus abdominis preparation. Contractions of muscle upwards f;om base line.
Figures below base line ~dicate (constant) dose of acetylcholine added to bath. For further explanation see text.

The results were recorded on a smoked drum with a direct have a similar antidepolarizing myoneural blocking effect.
writing lever using a' magnification of 4. The fact has been clearly established for procaine with
Results physostigmine,' and procaine and neostigmine.'" The present

To summarize the find"ngs, a special record from a single investigation indicates a similar behaviour with lignocaine
muscle was made (Fig. 1) iUustrating most of the salient and neostigmine. Further, it now appears possible tbat thi
features of the action of lignocaine, including its interaction potentiation f local analgesic neuromuscular block by
with dTC and neostigmine, as foIJows: neostigmine is largely a postsynaptic effect, without depen-

(a) Lignocaine has a weak neuromuscular blocking action dence on any interference with acetylcholine release at
presynaptic terminals.

when compared with dTC. Here comparison is made between
dTC, 20 pg and 10 pg, (A and D) with lignocaine, 200 pg and Although the nature of this interaction does not seem to be
400 pg, (B" and C). It is found that these muscles show a widely appreciated, it is nevertheless not without clinical
fairly wide variation in sensitivity to the local analgesic; in significance. (A recent text-book'o devoted to the complica­
the present case the blocking e.ffect of lignocaine on the end tions of local anaesthesia makes no mention of it.)
plate might be about 1/60 that of d-TC. In other muscles It is known that patients with myasthenia gravis tolerate
examined, a slight block (as in B) might be produced by local anaesthesia badly.' Although this may be due to the
75 ,1g of lignocaine, with a"lignocaine/dTC sensitivity ratio extreme sensitivity of these patients to antidepolarizing muscle
of 1/15. relaxants, Harvey' suggested that a probable explanation

(b) Lignocaine potentiates the blocking effect of dTC," might also be that these patients are pre-treated with relatively
shoWl.l by comparing contractions D and E. This is probably large doses of neostigmine-like drugs. Certainly it would seem
the natural consequence of the ability of both dTC and local u?wise to treat muscular weakness in a myasthenic imme­
analgesics to prevent depolarization of the plasma mem- dlately after the use of local analgesics by further injections
brane. 5,u of anticholin~rgicdrugs. ,

(c) Neostigmine readily antagonizes the blocking action of - ?uring gene~al anaesthesia, !ntravenous procaine or ligno­
dTC: there is a most marked difference between contractions came may be gIven together WIth muscle relaxants in various
A and F: in both, 20 pg of dTC had been added to the bath, circumstances. Under these conditions, r~versal of residual
but with the addition of O· 5 pg of neostigmine in F. curarization at the end of operation may be hazardous, and

(d) NeostigITIine-does not antagonize the blocking action of indeed a case was recently seen here in which prolonged
lignocaine. This is shown in contraction G, which is about 4 % profound paralysis followed the use of neostigmine in a
greater tJ:1an contraction C (a difference of little significance). patient who had received dTC and lignocaine.
However, the depression relative to the preceding normal It is not only with dTC or gallamine that this hazard may
contraction is about 8·3 %in C, and nearly 24 %in G. Other exist, since the serum esterase responsible for splitting suxame­
preparations.have been found to show a more marked increase thonium is also inhibited by most local analgesics,S including
in lignocaine block of the neostigInine-potentiated contrac- lignocaine. ' Through this action paralysis may be prolonged
tion. In an, the effect resembles that described with procaine especiaIJy in man;2

'

and neostigmine in mammalian muscle by Jaco and Wood.' Finally, this same esterase rapidly destroys procaines and
(e) That the powerful antidote action of neostigmine for probably also lignocaine, although appreciably more slowly.u

dTC is abolished after addition of lignocaine is shown in Since neostigmine inhibits this enzyme, procaine hydroly i
contraction H. In fact, the height of H is almost 17 % less is retarded by neostigmine.a Generally speaking, therefore,
than that of A, whilst the depression relative to the preceding the use of a 'cocktail' of relaxant, local analgesic and neo tig­
contraction is even greater. mine may lead the compounder into a tight corner; not only

may an intense paralysis result for which there appear to be
no antidote, but the hydrolysis of the drugs producing this
paralysis is greatly retarded, thus prolonging relaxation. This
is a situation to be avoided!



762 S. A. MED I C A L J 0 URN A L 26 July 1958

SUMMARY

Lignocaine is found to be a weak neuromuscular blocking
compound, apparently resembling curare in its action. Ligno­
caine will potentiate curare paralysis, but curare antagonists
tend to intensify its paralyzing power. Curare antagonists also
seem to be unable to reverse curare paralysis in the presence of
lignocaine.

Some clinical implications of these observations are dis­
cussed.

SAMEVATIlNG

Deur gebruik te maak van 'n padda rectus abdominis pre­
paraat, is die neuromuskulere blokkende werking van ligno­
caine ondersoek. Dit kom voor of Jignocaine die werking van
procaine op die gebied naboots daar dit 'n swak neuro­
mu kulere blokkende middel is, -en dat dit 'n curare verlam­
ming potensieer. Maar dit blyk dat middels wat die curare
verlamming inhibeer, geneig is om die lignocaine-verlamming
te vererger.

Curare word rue geredeJik deur die anti-eurare-middels
geInhibeer in die teenwoordigheid van lignocaine nie.

Die kliniese toepassing van hierdie feite sluit in die toe­
diening van plaaslike verdowingsmiddels aa~ pasiente met
,Myasthenia Gravis' en die versigtige gebruik van plaaslike
verdowings tesame met verslappers.

This work was carried out in the Department of Physiology at
the University of Stellenbosch. My thanks are due to Prof. H. E.
Brink (Professor of Physiology) and Dr. M. W. P. ienaber for
their constant assistance and cooperation.
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'N OPERASIE OM VERSLAPTE OF VERREKTE LATERALE LIGAMENTE VAN
DIE ENKELGEWRIG TE HERSTEL*

DR. HAMILTON BELL, Ortopediese A/deling, Karl Bremer-hospitaal

My kollega, dr. Steytler,t het 'n eenvoudige metode gedemon­
streer om vas te stel of die laterale ligament van die enkel­
gewrig geskeur is of nie. Onmiddellike hegting sal enige
verslapping later verhoed. Die metode van behandeling,
aIhoewel dit die mees rasionele metode is, is meer die uit­
sondering as die reeL Die meerderheid van beserings van die
aterale ligamente word behandel met Of kleefpleister Of
gips, vir 2-6 weke, na gelang die kliniese beeld dit eis.

Omdat dit so 'n algemene besering is, is daar verskeie
persone wat na besering las het van verslapte laterale liga­
mente van die enkel. Dit is te wyte aan 'n algehele skeuring
van die ligament, onvoldoende immobilisasie of, in sommige
gevalle, geen behandeling hoegenaamd rue. Hierdie pasiente
het herhaaldelik las van pyn en onstabiliteit en dit is 'n ern­
stige vorm van ongeskiktheid. Die enkel slaan na buite oor
as daar op ongelyke grond geloop word. Dit mag in jong
sowel as ou mense voorkom.

Daar is weinig tekens van verslapping van die laterale
ligamente. Teerheid is alleenlik na 'n onlangse besering teen­
woordig en mag dus ten tye van die ondersoek afwesig wees.
Die enigste belangrike kliniese teken is om te voel of die
laterale wand van die talus die gewrigvlak oorkant horn
verlaat wanneer die voet in volJe inversie gedraai word. Die
teken moet deur X-strale bevestig word. 'ri Anteroposterior­
plaat moet geneem word met die v6et in volle inversie.

'n Verslapping van die buitenste ligament kan egter makJik
gemis word. Dit is nodig om self toe te sien dat die voet in
volle inversie gehou word en as dit te pynlik is, dan moet die
pynlike area eers met procaine doodgespuit word. Die twee
X-straalfoto's in Fig. 1 wys dieseIfde enkel in inversie-die
eerste sonder verdowing en die ander met. Die verslapping

• Lesing gelewer by geleentheid van die eer te jaardag van die
Stellenbosche mediese skool.

t Sien p. 745.

Fig. 1. Tnversie van dieselfde enkel, lA sonder verdowing en
lB .met verdowing.

van die laterale ligament kan duidelik gesien word deurdat
die talus die enkelgewrig verlaat.

Daar is dus. 'n groep gevalle van verslapte laterale ligamente
van die enkel wat deur X-strale bevestig kan woni. Dit is
ook duidelik dat die ligamente versterk moet word. Maar
daar is egter 'n tweede groep gevalle wat kla van onstabiliteit
van die enkeJ sander enige kliniese tekens van verslapping
van die laterale ligament en X-strale bevestig dit. Die eerste
keer dat die. operasie, hieronder beskrywe, uitgevoer was,
was op 'n jong dame wat haar sport, insluitende pluimbal,
moes prysgee omdat die linkerenkel onstabiel was. Daar was
geen demonstreerbare verslapping van die laterale ligament
rue.

OnJangs is 'n dame, 40 jaar oud, in Karl Bremer-hospitaal


