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Degpite thelr similar melesulsr size, prilocaine
is oxoreted fastsy than lignosaine. The renal excretion
rate is iﬁfﬁ‘iﬁaﬁmd by the disposition of local anaesthetic
druge In whole blood and thelr dispersal in peripheral
tissues. Neither ligrocaine nor prilocaine affects renal
hasmodynamics {(Eriksson ot al 1966).

4. YSTEMIC EFFECTS OF 1OGAL ANAESTHETIC AGENIS,
TOCAL ABABSTHETIC AGBNIS,

‘  CABDIOVASCULAR EFPECIS
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In the normal pebient the sardisvascular system is
ot as sensitive to the toxie effects of dirculatory lesgal
anaasthetlc drugs as the central nervous sysbem, Howsver,
in gsertain clirdumstances, the gardlac effect is probably
the more serious (Steinhaus 1957, Moore 1985).

Honyt disease is i.ﬁawaﬁinéq. Wth pesple linving
longery an in¢reasing number suffer from degensrative heart
sonditions of old age ( Aﬂ& and AHA 1965)35  yet, bocause of
advances in medisal selense, many ere aﬁi&- te lead an
gpparently normal 1ife (Schirger ot al 1967, Morris 1967).
The Incidente of all forms of congenital heart disesse in
mustraliz is one in 200 live births (Hall 1967). It is
important therefore that the dentist é&ﬁeﬁsﬁiﬁ Ris patient's
gardlovaseular status as the existence of heart disease may
predispose the myocardium to the direct depressant actien
nf local anaesthetic drugs. In dentistry, the latisr effect
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is most likéiy o b manifested as a result of inadvartant
rapid intravenous injection. In sdditicn, myosardisl
weakness is accentuated by anoxia o hypoxia [Gordh 19653,
Bﬁi‘iaﬂéa the gardiae fesponse to rapid intravenous injection
of local anaesthetic drugs is immediste and may lead te total
sardiovascular collapse; Stelnhaus {1957) considers it te
be more serlous than the centzal nefvous system affests
which ave of a slower progressive natare. Albhough rapid
intravencus injeptd on may resull in capdiovasculay collapse
e To the direct depressant effect of local snaesthetic |
agents on the myocardium, axygen want is Lhe pmain gouse of
heart failure which ooeurs in the penultimate stage of
systemic toxic reaction %o local anassthetic arugs. Seversl
types of oxygen wank ave then present. Fivstly thero is
ﬂéﬂ hymﬁ% cue to the decreass in wospirzatery sxchange
which follows &éﬁrﬁﬁﬁiﬁﬁ of the medullary pespiratory contre
by local anaesthetiz agents. I seens peasonabls 5 assume
also that when the cezrebral gells ars iniss ally stimuleted
hy local anaesthetics, their gexygen requirements ave ivcreased,
and if this need is not wet, a demand hypoxia follows. Pinally
there 1g¢ stagnant hypoxias due to the slewed of reulatisn
{(Mooze 1955},

The gardiovascular effect of high plasma concantrate
len of local anaesthetic drug i¢ a summaticn of the Lndivide
ual effects on the heart and blood vessels {Foldes and




MeNall 1961)s These effects oscur elther by (s} the dizect
peripheral acktion of the local anaesthetic drug ox (b} are
mediated indirectly wia the geniral nervous syskem. |

¥ - - 4
W . " .1 ‘ # .
- - + . -” - H + = . ;L -
WaGHolli s BT T8 3R L OG5
L L = - - —igr b - - L - . - " & Fam— 3
l- - = - i - - " —

b
whr

N ) e X . o
{&) ? f . - !ﬁ_‘_ ol i ) _;#*- a-* -

| S ,
: K Lk £ - : B
atiedis s LAt L. SAL1RS35:

When appiled directly in sufficiently high
concentration, local anaesthetics affect the myocardium

producing a decrease in electrical excitability, a decrease
in conduction rate and a decreased forge of contrdction
{Goodman and Gilman 1966, Foldes at al 1960, Wisdling 1964),

Depending on the rate of infusion, local anassthetic
drugs administered intravenously may have an initial
stimwiatory effest on the circulation which is centrally
mediated {ifoore 1955), However, all synthetic local
anassthetics adninistersd intyravenousiy have an saxdy,
direct depressant effect on the myocardium {Sara Zéés N
and may also produce sympathetic blogkade with resultank
bradyeardia {Eadwé? 1952 ).

In the pexipheral vasculature, local snaesthetie
agents ¢auge divect depression of the smooth musele eam;ﬁqnenﬁ
of the blood vessel wall and also may depress sensory.
receptors thus abolishing local reflex tone (Goodman and
Gilman 1966). The zesult is vasadilaﬁaﬁ.iam ?:’hen; as a
vesult of hioh plasma concentration of local snaesthedic
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drug, bradycardia and vasodilatation oceur simultaneously,
extreme hypotension ensuées {Adriani and Campbell 1956),
and if this trend is not zeversed, the heaprt will fail as
a result of oxygen want {Wolcott 1963), |

Although oxygen wank is the primary dondition during
sysiemic feaction %o logal anaesthetic drugs, and dardig»
rasgulaxr collapse is secondaryy the divect action of these
drugs an the heary cannot .ba gompletely ignored as gontribute
ing %o heart failure (Steinhaus 1957, Steinhaus 1962, Gordh
1965, Adziani and Campbell 1956). Primary cardiovascular
collapse and death have occurzed from small doses of local
angesthetiy probably as a result of mapid intravenous
administrations  Signs of central nervous system gtimulation
were absent and the response so abrupt as to xule sut centyal
nexvous involvement (Mooxe 1955}, The cause of the collapse
i1s unknown, but méy be due te a direcdt effect on the pacemaker
or to the sudden onset of ventricular fibrillation {Goodman
and Gilman 1966}, | |

When systemic toxie reaction due %o high blood level
of logal anaesthetic agents starts, thexe may be no initial
variation in pulse rate and blood pressure from that
determined pricr to inj ection (Englesson et al 1962, Moore
1955). However, as previously mentioned, continucus intrae
venous infusion of loc¢al anaesthetic agents, and particulanly
the amides, has an initial stimulatoxry effect on the sardio=

vascular system which is manifested as an increase in pulse
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rate and bload pressurd due to stimulation of the medullary
sardiovassular centse (Foldes ek al 1960, Foldes et al 1965,
De Jong and Walts 1966, Moore 1996}, Following gontinuous
iﬂtfavenaaa tnfusion of loeal anaesthetis agents, electro«
sardiographie trasings indiestive of deteriorating cardiac
activity were shuountered moye frequenkly with egier type
local ahaesthetlss than with amides (Foldes et al 1960).

the latier exhibited only evidencs of sinus tachycardia
{Foldes ot al 1965, De Jong and Walty 1966). However, the
park played by the demand hypoxia which fellows ingregsed
coliular activity, plus the 13idal hypoxia dus fo respiratozy
daprassion musht be regarded ag contyibuting te blood pressure
rises and tachysapdia (Moore 3;‘355} .

As the toxie effect of logal anaesthetic diug on the
medullaxy respiratory centse progresses fo depression,
respiratory fallure is evidenced by an alteration in
vespivatory vhythm and rate, coupled with an e¢levated pulse
vate and bloed pressure. Pzximary oxygen wanit deveélops
mainly as the pesult of depression of the medullary resplratory
centre, although depression pf the medullary ¢ ardiovascular
centre with raaxzitan% loss of periphepal vassulazr tone and
bradygardia also contribute. The blood pressure yemains
alevated but the pulge slows and is full and bounding {Dobbs
apd Kader 1950)s Cardiovaseulay wollapse does not pecessarily
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accompany, precede, or follow respiratoxy fallure. However,
oxygen want often leads to hypotension and if this is not
corrected, the gkin becomes slanmy and ‘mssimy cyanctic.
Pulse rate gradually increases though decreased in volume
and finally tralls off into tachycardia before disappesaring
(Dobbs and Kader 1950}« As a result of the peripheral
*vaaeﬁlar aeall}ap&a, carebral a naemia and syngope supervens
{Mooxre 1955}, -

From a d&#ﬁal pﬁim of view, it is Impoztant *i:@ nete
that the early cazdiovascular eifects of both logal
anaesthetic and vasgconstriclor agents may be similaw,

Both elevate pulse ma'i;e and bioopd pre $sauze and may gzmﬁuga
arrhy thm.iaa « The ataer impmmﬁb gardiovascular effect of
Jogal &m&%heﬁﬁg agents is their direct depressant effeet
on the myocardium when administered rapidly intravenouslys
an effect which may be accentuated when the heart has been

sengitized by disgase processes or hypoxlaz.

Be

AGENTS «

The gharacteristic &amaaci@gic;al achbion of ioéal
anaesthetic drugs is convulsive, and resplratory and
civeulatory depressive {Steinhaus 1962, Gozdh 1963}).  The
gonvuisions which attend systemis toxic xveaction due o
high plasgnha mménﬁmtian of logal ansesthetic arve usually

abtributed to overstimulation of the cerebral cortex,
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although racent investigations suggest that regions of
the femporal iobke other than the cortex, may be the site
of fonal seizure activity {De Jong and Walts 1966}, However,
convulsions may alsc be the pesult of hypowis, or of both
these causes {(Moore 1955}, In elther case, the convulsions
are the yesult of the effects of local anaesthetiec agents
on the central REIvVoUs systam.

Local anaesthetics ghimulate the brain from sbove
downwsrds aﬁfegﬁing'fimaﬁ the cortex and then the viial
medullary centrzes of respivation and cireulation (Epstein
1958, Moore and Bridenbaugh 1961).

The onset of systemic toxic veastion to local
anaesthetic drmigs may be immediate op delayeds. The delayed
'typﬁhéf reaction takes the form of 3 slow progressive
deterioration of the patient's sondition over a period of
from B to 30 minutes and is caused by a slow duild up of
plasma congentration following the absorption of larce
anounts of drug. Reference to Table I indicates that
particular care is needed in the administration of concentrated
gotutions of local anagsthebic without the benefit of a
vaseconstrictor o delay absoxption,

Ine systamie offects produced depend on plasma
gongentration of drug and as this increases, a spectrum
af central nervous system manifestations is seen which

commences with sedation (and occasionally excitation), and
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progresses through antiwconvulsant actlon to fine tremop
agtivity, grand mal gelzures, and sulminates in loss of
congciousness (De Jong and Walts 1966). wWith the anilide
locel anaesthetlics the gtimulatony phase may he slioht and
overlooked. Patiends regeiving lignocalne in deses
exggeding HOO may may experience central depression and
tempovaxy loss of consclousness with no ather signs of
toxic veaction (Goodman and Gilman 1966, Moore 1955,
Epgtein 1958),

Stimuylation ¢f the cerebral corxtex wmay be motor or
gensory ox g combination of both. Sensory stimulation
produces swealingy restléssness, nexvousness and loguacity,
Motor cortical stimnlation produces twitchings tremors and
gchoreaform movemends {Sadove 1952, Dobbs and Kader 1950,
Spirc 1966).  Accoxdingly, stimulation of the cerebral
cortex may be manifested in sions such as sweating, musecle
fascleulations, fwitching, convulsions: and in subjective
charniges such as pumbnegs of the face or extremitisss
y breathina, speaking
or swallowing; biurred or double vision; dizziness,
drowsiness; sensations of hot or ¢old; guphoria,
;Qiﬁgziﬁaﬁﬁziggdand.lcaa of qensglousnesse Those undexlined
are observed most often (Foldes et al 196%). The patient

gensation of twitchind:

is froquently awaxe of a gensation of fwitching before it

pecomes appazent and twitching of the facisl muscles often
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pregedes actual convulsions (Teogosd 1960). If the zeaction
is slight in intensity it may not progress past the stimulatory
phase and i3 easily overlooked (Sadove 1982).

Gocalne’s powerful stimulatory effect on the cerebral
cortex 1s zeadily manifested in convilsions {Adriani and
Campbell 1956), The amide local anaesthetics more frequently
produce drowslness or sedation than excitation; <though
generalized seizures are seen with thesé drugs (Englesson
1962, Foldes et al 1960, Foldes et al 1965, De Jong and
Walts 1966, Sadove 1965, Truant 1965), Mepivacaine appears
t0 have :ﬁa:ee. a@nﬁ}uiéiife effeq¢t than lignogaines Its retarded
toxicity may be due to slewer absorption and, like ligno=
galng, it is slowly metabolized so that repeated administrake«
rong tend o be. ﬁumulaﬁiw fﬁm;{af at al 1961, Le Chat and
Deleau 1961, Englesson 1962) a

Some doubt has been thrown on the accepted iélaa af
fzmws;sianﬁ ariginating fyom overstimulation of the
gerebral cortex. No correlation has been demonstrated
- between the ‘imi&ex‘iw of convulsions and changes in electioe
enicephalographic revordings of cortical activity, in patients
veceiving continuous intmavenaﬁa infusion of local anaesthetic
deugs (Foldes et al 1960, Foldes et al 1965, Englesson ot al
1962), The paroxysmal bursts typically seen in BEG tracings
at seizuxe threshold, were absenk. In fact the ﬁxéaings




simulated the pattern of those of a person when normally

asleeps De Jong and Walts {1566) éeﬁﬁn&tx@gd that
lignocaine c¢an be titrated to give rlse to a well localized
electrical temponal lobe seisure. They p‘m;aéfsa fl:ha‘t many
of the convulsive manifestations of logal anaesthetigs
are attributable to focal seizupe activity in the amygdalas
hippocampal complex of the temporal lobe and not in the
motoy cortex as previously believeds This would explain the
lack of activily previously noted in cortlcal BEEG tracings
at seizure threshold. |

The medullary vomiting centre may be stimulated by
toxic plasma congentzabion of local anaesthetic drug, and
alse as a rvesult of the hypoxia which inevitably af;;m:ampar;ifss
interferenge with the two systemg which are vital for the
aksorption and ta:aﬂapmtaﬁim} of oxygen; viz the respliratory
and cardiovascular systems. Syncope; of whatever origing
is always agsoclated with cercbral anaemia. Reflex inhibite
ion of the gardiovascular system of psychogenic oxigin is
a common caugse of gerebral hypoxia. Accordingly, mauses and
vomiting may oocur eithex ¢axly or late in the course of
systemie toxie reaction teo local snaestheties and do not
negessarily indicate its severity {Moore 1955},

Similarly convulsions also may be étﬁxifauteﬁi to the
analeptic effeqt of local anaesthetic agentsy io epilepsay,
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oxr £o any of the factors ar”cmmpliaa‘hiana agavelated with
syncope (see Chapter IV), (Sara 1963). Therefore, like
naugea and vomiting, convulsiong do not necessaxily indicate
the severity of the reaction {Toogood 1960}. However;
during convilsions the oxygen requirements of the body

arxe increased as a pesult of the violent muscular activity
(Steinhaus 1952); and at the same time thexe is cizculatory
and regpiratory depregsion {Sara 1963}, The resultant
‘oxygen want is often manifested in cyanosis.

Pharmacologivally, in all cases of foxic reaction
to local anaesthetic dpugs, there is overstimulation to
the point of depression {Sadove 1952}, The depression is
proportional to the degree of gtimulation. Loss of
gonsclodsneds is -f;sjanm*a}.iﬁt attributed %o depression of
the cerebral coxrtex following iis previous overstimulation.
However, it is possible that anaesthetic drugs depress the
apousal centre in the reticular formation as well as specifie
acortical centras (Livingsion 19%3).

Although first the coziex and then the medulla axe
invoelved in systemic reaction to lecal anaesthetics, their
stimulation and depression may be going on simultaneously
with either predominating (Mooxre 1555). Signs of cortical
stimulation are a wazning that toxic peaction exisis and
may progress bo central medullsyy paralysise Gortiecal
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gtimulation presents a patient difficult to cbn'hmi whereas
medullary paralyeis is characterized by flaceidity and
yelaxation (Sadove 1952, Dobbs and Kader 1950},  The degree
of medullary depression which follows its overstimulation,
depends on the speed with which the stimulatory phase is
recognized and treated (Moore and Bridenbaugh 1961, Moore
and CGreen 1957). | |

The part plaved by increased ;:e:iml# metabolism
following stimulation has been meniioned as contributing
t6 cerebral hypoxia (Moore 1955). However, the commonest
gause of oxygen wani in toxic reactions to local anaesthetiss
is respivatory difficulty (Sara 1963), -

Stimulation of the medullary respiratoxy centre by
iocal anaesthetic drugs is ogeasionally manifested in the
early stages eof the weaction by an increage in yate and
depth of respi x#*ﬁé;@n (Foldes et al 1965, Moore 1955, Foldes
gt al 1960), H@wwéz;; in the invé&tiga'ﬁmng of Foldes et
al (1965), the divection of the early respiratory response
following gontinuous intravenous imi‘usim; seemed o {iapand
on the toxicity of the local anaesthetic agent.s Those local
anaesthetics which, because of their ;;*a;g;id matabolism are
generally regarded as possessing a low degree of systemic
toxicity (vizi= procaine, 2w=chloroprocaine and poasibly
meprylcaine), exerted a gtimulatory effect on the respiratory
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- rete. The mopre toxic compeunds ligrogaine, meplvacaine,

and iscbugalne, tended to depress resplration. Depression
of the respiratory teonbre follows in almost all cases of
severg toxi¢ redction to logal anassthetie dpugs andy depends-
ing on its severity, is manifested as frpegular Pesplratopy
rate and exeursion, sighing, dyspnoea, vexiods of apnoes

and finally complets regpiratory arrest {Moore 1955, Goodman
and Gilman 1966). - The diregt effect of the local anaesthetis
agent en the voluntary musgles of yrespiration alse contwibutes
to mesplratory pavalysis (Saza 1968).

The resuliant oxygen want is the main cause of the
¢ardiovascular collapse which follows mépimta:gy arrest .
(Woleott 1963).  I% has been demonstrated in animals
receiving eoptinuous LIntravenous infusion of loagal
anaasthetic dypugs tﬁaﬁ; provided adequate respizratisn ig
maintained artificially, the heart does not fail mezely
%aagazigﬁ of respiratoxy pavalysise When death finally
Reours after the adninistration of many %times the nommal
lethal dese, 1t is due to the diragt depressant aation of
the logal anaesthetiec agendt on the myssardium {Tainter and
Throadson 1938, Gordh 1965), ’

The fovegoing is an sscount of the sequance of events
accompanying the delayed type veastlon whish follews gradual
taxic agcumulation of logal anasgthetis in the blood ztrcam,
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Abzxupt onset of reaction, on the other hand, is usually the
rasult of elthor rapid intravenous administration or of
rapid absorption of large amounts of logal anaesthetic into
the blood gtyeam fxom regions of exbtreme vascularity
(Adriani and Gampbell 1956},

when losal anaesthetic sgents gain aceess to the
blood stream rapidlys prodromal manifestations are absent
and the classi¢ overt siang of local anaesthetic toxiciiy
are compressed lote a shoxt space of time and appapently
occur simultaneously (Saza 19463). There is no slow
detericration of the patient's gsondition ag the full impact
of the intravenous dose of logal anaesthetic is immedistely
felt on the heart before it is circulated to the usually
more sengitive centyal nervous sysbem., However, the
immediate effect on the heart may rosult in primary cardio=
vaseular collapse, particularly when the heart has been
waeakaned by disease oz hypoxia {Steinhaus 1952)e  In thess
clrzoumstances, the sardiovasculaz effecks of lecal
snaegthetic agents are more sexious than thely central effects.

The high degree of intravenocusg potency of contemporary
anilide dental local anassthetic proparations is again
emphasized. It ig a simple matter to attenuate this toxic
potential by ersuring that solutiong are daposited slowly,
gxtravaseularly. This can only be accomplished with
sortainty by adopting preliminapy aspiration as an
integral part of routine local anaegthetic m&#eeﬂumg
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Those w:&peﬁi&ﬁ of local anaegthotic and wasocone
strictor drugs, togothor with aspects of tholr administration,
which contribute to the systemle toxicity of dental locsd
anaosthetic preparations, have boon yeviswed, An evalustion
of the problem of systemic toxie reaction under dental loeal
anaesthesis can now be made.

It iz difficult to give an accurate assescment of
this aspett of local anassthesis betause much that has boen
written on the subject is bassd on conjesturs. ﬂamm
factual answers can be given to some of the questions
related to local anaésthetic systomie toxicity, particularly
those asseciasted with intravenocus Injection. In other zases,
1t still remeins fos the dentist, through an intelligent

~ appreciation of the signs presenting, to interpret his own
glinical observations, |
An attempt should always be made to determine the
~ nature of systemie disturbancoes accompanying dental lodal
ana &ﬁtﬁﬁi&g It would be advaontagoous If caso roports of
_ such roactions could be submiited %o a special commitiee
for analysis and comment, as well as for record purposocs.
Just how common systemic disturbances under dendal
local anaesthesla are,is impessible to determine. Anyone

who administers enough local anassthetlics will sceasionally
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ohsorve evidence of thelr systemic foxic effscts. Porhaps,
the best preventive measure is an awaretiess that local
anagstheotic preparations are potentially toxic, Gertainly,
systemic toxlc reactions are more sommen than froguently
assumed, as they are rarely repurted in the literstuse
either bedsuse of reluctance or Indiffersnee on the
ohserverts part.

The sbility of dental local anasesthetlc praparstions
to eliclt manifestations of systemic toxicity has hesn
established, but the gxact manney in which this poouys,
particularly with the more conmon minor systemle disturbaneces,
is not alwayyg cloay,

At usual dental dosage, logal anasesthetic ur vasos
consirictor drugs galndng access fo the blend gtreanm in
the desired way by gradusl absorption from the injection
site, seldem abtaln an wcuilibriue concentrstion which
amgunts to a toxde plasoe level of drug. A delayved reacthion
6f This type due to 2 slow bulldeup of lecal anasesthetie
agent in the bleod stresm, takes from 5 o 30 minutes to
develop and Is rarely ssen in dontal practics. Furthermore,
£t veouives the administration of guantiiies of drug which,
depending on individual susceptibility, amount to a toxic
ovardose,. However, 1t 1s impossible to desianste limits
of dosage as these vary from patfent to pationt and even
in the same patient at different times,
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Factors which influence dossge, such as the physical
gopdition and emotional state of the patient, and the
existence of pathologiosl conditions or goncurrent drug
reginens which could cavse an sbnormal response to loaal
ansesthetic or vaseconstrictor drugs, should be aseerisined
by pre-anaesthetic evaluvation, This requires observation
of the signs presenting and the tsking &f a relevant medical

Large volumes of solution contalning doxic anounts
of local snsesthebie and vasoconstrictor dougs ave somedined
administered in dental practice, Furthermtrs, when cofcsshs
trated solutions of local snaesthetic drugs are used without
the beneflt of a vasoconsirictor to delay sbsorption, special
attention should be pald to the mass of deyg administeresd,
so that toxie accumulation in the blood strosm i¢ avolded.

It has been demonstrated that, when local ansesthetles
are aboorbod and enter the blood streass repidly, the plaswms
soncentration curve is similay to, though less tﬁm; that
which follows repid intravencus injectlon. However, ne
careful study ha¢ been mede of the rate at which locsl
anassthetic preparations are absorbed from the various oral
injection zites, nor of the plasma concentrations which
ave subsequently attalned.  Nelther has thers been anv
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detailed investloation of the incidence and type of
reaction under deéntal local anaesthasia.

conseaquently when sygienie digstusrbance follows the
&xﬁzaﬂmﬁ&w uge of local anasegthetic preparstions, one
van ugually only speculate as o the causge; bearing in
mind that the potential o cause systemic toxis reaction
i inherent in the solution adminigtered, wﬁiiﬂ there i3
adso probably & strong paycholooieal slement involved.

Usually only the beta offects of dentally adminlghe
erved adrenallne ave observed following absorpiion £rom the
- Indection gite, ~ These same effects accompany the release
of ancogenous adreénaline into the blood stream In response
to sympathetic outflow, the most important of which is its
property of decrsasing periphersl resistance. In this way
‘adrenaline regulates gardiagz output by increasing vencus
elurne

Loss of tone or collapse in the pe ri;;}iéxaﬁi clreulation
due to pgychological cauges or the divect sffset of losal
angesthetic drugs, degreases venous return, praducing
hypotension. In addition, the heart may be depressed by
elther of these causes, producing bradycardia. While the
aeffact on the heart of sympathetic outflow and sympatho=
mimetic drugs ie stimulatery, parasympathetic activity
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and Logal anassthetis agents inhibit cardiae astion.
Howevex, lotal anaesthetic agents may have an early
stimulatory effect on the heart similar %o that of vasew
gongtrictor agents.

When aﬁtémﬁtiﬁg to use blood pressure and pulse rate
regordings as diagnestic aids in determining the cause of
minor gystemic disturbances under dental logal ansesthesia,
it is difficult to differentiste betweén those manifestations
which are due to local anaesthetles, those due £ vasew
aa"nai&@iﬁ‘mﬁ; and these which are of psyghogenlc origin,

When iﬁwi anaesthetic agents and vasovoonstrictors
gain dirér.:'t: atcesy to the blood gtream as & result of rapid
iﬁ%favenﬁua injﬁcﬁmm the e:amiwaemlar system iﬁ diredtly
af feoted, éné of the most érama"hm High‘ﬁs in all pharmacos
dyﬁamiéa is ﬁze Bressor resp@am whigh fﬁliﬂﬂ!% intravenous
injection of minute a.,metmﬁa of adrénaline. When adninistered
together, the l&ﬁal ameaﬁha%iﬁ agent may maxease the brief
drop in bleed pressure whigh fﬂll@W% the iﬂi‘tial pigse due
to intravenous injection of adrenalines Both agents may
stimulate the cardiovaseular system and produce arrhythmia.
Howevar, p‘laiﬁ local anaesthetic agents administered rapidly
intravenously, usually have a gtrong dizect depressant affect:
on the heart and bleood vessels, producing bradysardia,
vagadilatation, hypotension, or even cardiac arrssh.
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The vosoconstrictor agent has 1little effoct on
the central nervous system except that modiated via
changes in the cardiovascular systems In the normal
individual the central nervous system is niore sonsitive
to the toxic effwcts of local anaesthetic agents than
the cardiovascular system., Individual susceptibility
plays an important part as regords uptake of local
anagegthotic agents by the central nervous system, and
the resultant toxie manifesbations produced. These may
be rospiratory and circulatory depa:émiﬁm or convilsionsg.

Rapid inlravenous injection produces z concentrated
' depot of drug within the blood streame which has the oppor
tunity of influencing the caxotid and aortic receptor sites
as well as the heart and central newmvous system.

The use of adrenaline is contraindicated in the
following patholegical gonditions: thyrotoxicesis, recent
coronary ncclusion, and uncontrolled hypertensien. Nop
should advenaline, in any form, be adninistered to pationts
undergoing geneval anaesthesia using cyelopropane or
halogenated hydrocarbon snaesthetics, because of the pisk
of producing cardiac arrhythmias Adrenazline is alss contraw
indicated for patients taking monoamine midasa inhibitor
drugs and in those vhe have used longeacting sympathomimetic
drugs (¢.9. as bronchedilators) within the preceding four
hours, Dentally administered adrensline is not contraindicated
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for patients suffexring frmm.cardiavaécular disease provided
it is deposited extravascularly. P@emgdigatian.af-selected
caseés and careful use of local anaesthetic preparations
containing adrenaline, assists in keeping the level of
circulatory endogenous adrenaline to a minimum and aveiding
side effects from this source.

Hypersensitivity and allergy to local anaesthetic
vagént3,=thcugh uncommon, produce sufficiently serious
systemic effects to merit routine pre-anaesthetic evaluation
of all patients. Size and physical c@nditiaﬁ are important
factors influencing sensitiviiy to local amaésthetic1dﬁggs.
The heart may be sensitized to the action of local anaes~
- theties by disease and axitravascular iniectiﬁnﬁisqmaﬁdétory
for these patients.

The best defence against allergic response ig thiough
fiﬁéﬁtakiﬁg-ﬂf a medical history which includes, previous
apagsthetic experience,; history of associated allergic
&ieardézsyezffamiliél*ten&&ncy to develop allergy.

The need for careful pre=anaesthetic evaluation of
patients to defermine the existence of pathologiéal éonditions
and abnormalities,; or agscciated drig regimens which may
influence the toxicity of local anaesthetic solutions is
emphasized. ‘

In view of the intravenous potency of contemporary

dental local anaesthetic préparations and the high incidence
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of vascular injury often associated with thelr administration,
the avoidance of intravascular injection by preliminary
aspiration has been given precedonce as the most significant
fagtor limiting local anaesthetic toxicity. |

The paper reviews the problem of lacal anaesthetic
towicity as 4t currently exists in éahtis%r?wand 18 cﬂgaarﬁed
with the provention of systemic disturbances rather than their
freatment, Accordingly, some original investigations were
sarried out with the abject of sypanding the availsble
information on the controversial subject of intravascular
iﬁj&ﬁtiﬁﬁﬁﬂ | -

A description has bsen presented of dissections

of the plerygomandibular space and hagd palato, illustrations
of which accompany the text. The histology of these reglons
i also illustrated by photomicrographs of sultable prepared
Seabions.

A more detailed aspiration survey than has préviously
been reported in the literature was devised to indicate nob
only the incidence but also the iscation af*vaﬁaﬁzaf injuries
- within the pt&zyg@mandihuiaw spaces the anatomy of this
region had suggested a likely cause of the majorily of
gasoular injuries associated with inferloer alveclar nexve
injection, The inferior alveolar vessels lig close 1o hone
throughout their course in the mapdibular sulcus and, since
it is nocessary to identify the floor of the sulous by
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cohtaet during mandibular block, the vessels are sometimes
caught batween the needle peint and bone, and punctured,
This theory was confirmed by the agpiration survey which
demonstrated algo that 2.3 mm wi*t’ifxcimwal from bong rarely
falled to disengage vessele injured in this way.

Although the latter position is the accepted
inferior alveolar nerve injection site, its significance
in the avolidance of intravasculay injection has boeon
provietsly overlooked,

Netwithstanding the low incldenge of vascular injury
rocorded at the inferior alveolar and mngtzél nerve injection
sites, the gquantity of local ansesthetic solution deposited
at each of these positions, defines the fieed for routine
pre=injockion aspiration, It is also sound fechnique %o
reaspirate befors injecting whenever the needle is moved
within the ‘i;i%ﬁaa of the pterygomandibular space.

The anatomical and histological characteristics of
the submucosal layer of the haxd palate, éaggém that intrae-
yascular injection i'ﬁ' that region, is most likely 406 be
associatod with vengpuncture deouring ¢lose o bong, As
the needle approaches the larger, deepl;‘r nlased vessels
obtusely, they are somotimes caught belween the point and
underlving bone and punciured,

Sinte it is noither neocessary nor desireble <o gontact
bone during the greater palatine nerve injoctiony cliniecal
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considarations prevent this claim being fested by an

‘aspiraﬁiaﬁ survey of the type used for mandibular injection.

Hﬁwaverg it can be ztatod from the resulls of a
short aspiratien survey of infiliration injeatians.and fxam
raaarﬁad-aiinieai sbservations that

{a) +o mininmize the incidencs of vascular injury,
the gﬁ&atet*palatiﬁ@aﬁd naaawpaiaﬁine'iﬁjaa%iﬂn sites
should be used for éé%abliﬁhiﬁgpaiﬁﬁal shaegthesia whenevey
possible.

{b) Tha*gweaﬁarfﬁalaﬁxne nerve injection should be
%iven jﬁﬁt.ln.fraﬂﬁ of the graaﬁax:paiataﬁa.fﬁram%ﬁ atd
immﬁﬂiaialy“baneath.%he lamina proprias The larger
palatal vessels which iie ﬁl@aa to bone in the ﬁu%mmaasal
layew awe'tharab?*avaaééﬁ* ’This ﬁanaept-a£ a third
diméﬁsiaﬁﬁiﬁ ﬁaaéie“plaaeméaﬁ 15 useful iu*réﬁuaiﬂgthe
iﬁ&iﬁ@ﬂﬁ%-ﬂf injury to ﬁh@i@ﬂl&%&i vaseulaburs.

() Infiltration of local anassthetic on the palaﬁal
EQpﬁﬁﬁﬁ of the pm@mﬁlaw'ﬁéeth is contraindicated, The
incidence of vasculay mnjury'hﬁre is higher besause the
'main:palafal.vessals are enclosed in a thin submucosal
layer botween the lamina propris and perlosteum, 1% is
theﬁefémﬁmﬂr& difficult to aveid the larger vessels in
this positlon than ot the greater palatine Injection site
vhere the submﬁmaaa has. more depth,
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(d) For the same reason, the choice of -?haéhniqw
for astablishing palatal anassthesia adjacent o the canine
tooth should be a mattor for careful considersbion, Dual

nerve block may sometimes be prefersble to local infil.
tration,

{e) (hether proliminary aspiration is obsarved or
not, the palatal injection site should be closely watchod
for aignskaf intravascular injection while local
anaesthetie 1s being slowly deposited.

Gince the most frequent cause of increased systemie
toxicity in dental local snasesthesia is intravascular
injection, the main purpose of these investigations has
béen 16 conslider ways of a%@i&ing this undesirable come
plication, To this end, several recommendations have been
*made-wﬁiﬂh contribute to betier local anaesthetic technique,

r
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