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A VAmE~ Of ocular stlmuh produce vanatmn m th, 
alteration m rhythm These changes are commonly re 
reflex Cardmc slowing after pressure on the eyeballs 
by Aschner 1 and Dagmm 2 an 1908 Aschner ~ earned 
'by ammal expenmentatmn, he &vlded the ocule 
facml, auditory, and tngemmal nerves and found th 
was necessary for th~s reflex to occur He stated 
carried by the ophthalmm branch of the tngemmal r 

heart rate with or without 
ten ed to as the oculocardme 
was independently reported 
out a thorough m~est~gatmn 
motor, trochlear, abducens, 
~t ant intact tngemmal nerve 
that the afferent ampuhe is 
erve and from here at passes 

to the vagal centres The efferent impulses to the heart are transmitted by, the 
vagus nerve 

The lmpoatance of the oculoeardmc reflex was reahzed when Sorenson ,and 
Gilmore ~ an 1956 reported that ~a actmn on the medml 
arrest an a patmnt, which reverted to normal upon I 
cardm or cardmc arrhythmms occurred m each of 1 
the extraocular muscles were stretched K~rsh 4 m 1 
arres~ whmh followed mampulatmn of the extraocl 
1-am to mvestagate the oculocardlac reflex more ft 
cardmgraphy m a study of 50 cases, he found that a v 
produce slgmflcant electrocardmgraphm changes an~ 

rectus muscle caused cardmc 
elease of the muscle Brady- 
6 addltmnal cases whenever 
958 reported a fatal cardmc 
dar muscles Tbas prompted 
tlly Utfimng serial electro- 
anety of ocular stmmh could 

that the depth and type of 
general anaesthetm o~ the use of local anaesthesia ,1dad not affect the sensltjwty 
of the reflex Conversely, Reed and McCaughey 5 m '1962, noted that hght anaes- 
thesm m conjunction wath controlled or assisted resp?ratmn favoured the produc- 
tion of the oculocar&ac reflex As repo~ted m a prlper by Schamroth 6 m 1'958, 
the apphcatmn of pressure to the eyeballs of 28 conlsclous patmnts without llocal 
anaesthesm caused sinus bradycardla m all mstance~, plus a shaft of the primary 
pacemaker m 18 Reid 7 m 1952 stated tlhat m a noilmal heart, vagal stamula, tmn 
produces no serious consequences, but that anaesthesia renders the healt as 
vulnerable to increased vagal tone as doe, s the preser~ce of diffuse orgamc lesions 

Berler, s m a survey of the hterature, reports that ,r chalages 
occurred m 139 out of 265 patmnts, an incidence of I 50 per cent However, 0nly 
four patmnts of his own serms of 25 demonstrated an ioculocardme reflex following 
ocular mampulatmn According to Rhode 9 the reflex as positive m 90 pel ~ent 
of chddren under 15 years of age Fulton ~~ states that vagal tone as Ot a 
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maximum during adolescence and early adulthoo& The physiological vagotoma 
probably accounts for the high mcldbncel of bradycardla observed in children 
during strabismus surgery 

The vagal effects on the heart have v 
described by Reed 5 m his series of 77 
wandermg pacemaker, nodal and blgemmal 

There is considerable difference of oplr 
reflex Berler s and Taylor ~ consider it trans~ 

arled[ from simple sinus bradycardm 
patients, to S A block, sinus arrest, 
rhythms reported by others 4 6 8 
ion regarding the lmpo~tance ot this 
ent and of little slgmficance However, 

a survey by Karsh 4 of eight major hospitals in the United States led hma to 
the conclusion that fatal cardiac arrest occurs ,once in 3500 cases of ophthalmic 
surgery Gartner and Billet 12 estimate a total of 45 deaths a year m the Umted 
States durmg or following eye surgery They mention that the majority of these 
were due to mtubatmn or as a result of respirato~ y complications 

Two methods have been advocated in the prevention of this reflex Karsh, 4 
Malhnson, ~3 and Ber]er 8 find retrobulbar ]:)lock to be completely effective Thin 
was not substantiated m reports by Reed 5 and Bosomworth, ~4 who found intra- 
venous atropine to be most effectwe Routine premedmatmn with atropine has 
little effect in preventing the oculocardmc reflex according to several authors 5 s,14 
The dose of mtramuscular atropine necessary to produce almost complete vagal 
blocking m an adult as 2 0 mflhgrams, which is three times the usual premedlcatmg 
dose a~ x6 In addltmn Walton, m Deacock, ~8 and 1Reed ~ have found that gallamme 
gives partml protectmn from the oculocardlac reflex 

The study reported here was mltmted by the htgh incidence of bradycardla 
which we have noted during strablsrnus surgery, and we decided to test the 
effectiveness of retrobulbar blocks m ~ts preventmn While observing one of our 
earher patients we noted complete l ecovery from marked bradycardla when 
tension was inadvertently maintained on the medial rectus muscle for a period 
of 40 seconds The muscle hook was removed w~thout further alteration an the 
rate A survey of the hterature revealed that after preclpltatmn of an oculocardmc 
reflex, normal rate and rhythm occurred following the release of muscle tension 
or pressure on the globe There were, how,lever, three reports mdmatmg that this 
reflex was self-lmaatmg ~ ~7 ~9 We then &trected our mvestlgatmn towards the 
effect of continued extraocular muscle traction on the oculocardmc reflex 

METHOD 

The investigation was carried out on 66 healthy patlents during surgical 
correction of strabismus They ranged m age hom 1 to 32 years wlLth a mean of 
6 4 years Th~s is an age group where reflex aetwlty can be expected to be 
relatively high 

Premedlcataon was gwen one hour preoperatwely and consisted] of intramus- 
cular mependme, one mllhgram per pound, and atropme sulphate 0 2 to 0 4 
mllhgrams depending on the weight and age oil the child Patients over six years 
of age were mduced wath intravenous thaopentone, 2 5 mllhgrams per pound, 
followed by succmylchohne, 0 5 mllhgrams per pound After ventilation with 
oxygen, and when muscle relaxation was ,~atlsfactory, an endotracheal tube was 
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inserted Anaesthesia was mamtamed wath a mixturb: of mtrous oxide ] htxe 
a I nd oxygen 1 htre wath 1 per cent halothane Vcntal,~tmn was controlled us~ag 
a serm closed circle absorber techmque Cinldren uflder the age of six wdre 

I i reduced with mtrous oxade, oxygen, and halothane un,itfl they fell asleep At ~as 
tram thlopentone was gwen intravenously and the remainder of the techmqhe 
was the same as for patmnts over s~x years of age 

Intrabronchml carbon dioxide concentration was !momtored continually by 
means of a 3 8 F nylon catheter threaded through tlhe endotracheal tube, and 
leading to a Beckman, Spmco model LB-1 medsdal ghs analyser Random mtla- 
broncinal oxygen samples were measured by a Clarkle electrode Arterml blood 
samples were taken where leasable and analysed Ifor oxygen and carbon dmxl'de 
content using the Astrup techmque These results colresponded closely to th~Jse 
obtained ]?or the mtrabronchml gas samples 

A standard lead 2 electrocmdmgraphm tracing !was recorded throughout 
various mampulatmns, winch included dehberate pl essure on the eyeballs ,of 
26 patmnts, mtubatmn of 9 pataents, and tractmn on the extraocular muscles of t 
alI patients The heart rate was calculated from the I xacmg before, dunng, and 
after the stunulus, on the basis of any two consecutive beats The mcldencel os 
reflex disturbances would have been much lower held the rate been measured 
over a 10-second anterval, because slowing would haw been much less apparent 
Cardiac arrest, ff at had occurred, would m all prob,~blhty have been preceded 
by only a few slowed beats 5 2o Therefore, any slowing of the pulse rate, af even 
]?or a few beats, as slgmficant The oculocardaac reflex was considered to be 
present when there was either a conductmn defect,I or ,an abrupt decrease an 
heart a ate by more than 10 per cent The tune of onset and the duratmn of the 
reflex, as well as the tame of maximum slowing of rate,, we1 e measured The types 
os arrhythmms and conductmn defects were recordedI and the effect of repeated 
tractmn on the muscles was noted 

~ S U L T S  

Pressure on the eyes of 8 conscious patmnts provoked a bradycarcha m 2 
During anaesthesia 5 of these patmnts, including the original 2, responded to 
extraoeular muscle traction with a sinus bradycart:ha Bradycardla followlmg 
orbxtal pressure developed an 5 of 18 anaesthetized patmnts Subsequently, exixa- 
ocular muscle tractton produced bradycardla m 10 of these pataents, 5 of whom 
had already responded to orbital pressure Continuous electrocardmgrapine 
recording during mtubatlon of 9 patients did not demonstrate any changes m 
cardiac rhythm, yet 6 of these patients developed an 0culocardlac reflex following 
eye muscle traction 

I 

Table I summarizes the modence of oculocardlac,reflex Forty-four of the! 66 
patients developed changes m carchae rhythm following extraocular muscle t~ac- 
taon Fifteen of these were sample sinus bradycardla~ The remaining 29 patl~'nts 
developed, m addltmn to lmtaal sinus bradycardm, varmus abnormahtms includ- 
ing S A block, wandering pacemaker, nodal and blgemmal rhythm The m~an 
time olf onset o]? cardmc abnormahtms was 1 9 seconds with a range of 1 t!o 5 
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' TAB[LIE I 

CHANGES IN CARDIAC RHYTHM FbLLOWtNG EXrRAOCULAR MUSCLE tTRACTION 
.I . . . . . .  I 

Total number of cases 
Number  of cases showing 0 CIR 
Types of 0 C R observed 

Sinus bradycardta 
S A block 
Wanoermg pacemaker 
Nodal rhythms 
Blgemmal rhythm 

66 
44 

44 1~)0 % 
2 " 5 

15 136 4 
23 52 

2 4 5  

seconds The mean maximum slowing] of rate occurred at 53 seconds wRh 
a range of 2 to 15 seconds 

Continuous eye muscle tractmn causedl ~ahgue of the oculocarchac reflex wxth a 
return to the normal rate and rhythm m all cases Two of these are illustrated 
m Figure 1 The mean duratmn of cardmc disturbances was 48 4 seconds wlth 
a range of 8 to 288 seconds 

The effect of repeated muscle tractmn on the duratmn of the oculocardme 
reflex was observed It was noted that Ithe shorter the period between the first 
and second muscle tractmns, the first t~avmg been maintained untd the reflex 
was fatlgued, the shorter would be the duratmn of the ocu~locardme reflex 
produced by the second Conversely, tihe longer the delay betore the second 
traction was apphed, the more hkely th~ reflex was to become fully active once 
again Tins is allustrated m Figure 2, whl]ch represents the findings in 20 patmnts. 
The recovery of the reflex is shown here as a percentage Tins figure was 
obtained by measuring the duratmn ~f reflex changes after ~mltml traction, 
and comparmg tbls with the duratmn qf reflex changes after a second tractmn 
whmh followed a measured rest mterva]l_ These observahons are not stahstmally 
of value because of the small number of patmnts revolved, but they do give an 
md~catmn of the effect of repeated extrapcular muscle traction alter varying rest 
periods 

DIsc~tssIoN 

The smoatnal node mamfests the highest degree of rhythmmaty m the heart 
and ~s responsible for the initiation of th~ he,~rt beat The rate Is normally modi- 
fied by antagomstlc tome impulses m~dlated by the vagus a,nd sympathetm 
nerves Impulses from the cardio-mhlbltory centre of the brain stem reach the 
heart through the vagus nerve The vagal hbres enter the wall of the atrmm 
and synapse with ganghon cells, the poI?ganghomc fibres then ~,upply both the 
S A and A V nodes and the base of the ventrmles 

The normal cardiac impulse originates m the S A node and is propagated 
through the wall of the atrmm and reaches the A V node, fro m here st passes 
through the bundle of His, the right and left branches, into the ventncular 
muscle m a regular sequence Reflex 5t~mulatlon of the cardliae vagl due to 
ocular mampulahon causes an inhibitory effect on the heart, I winch is most 
marked on the upper portmn of the S Ai node and the a tn:m r Thxs results m a 
decrease an rate or ces~atmn of the heart beat, whmh m y emrn~l to normal, 
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FmmaL 2 Recovery of the eardmc reflex after fatigue 

or to a downward shift of the pacema], o the taft of the S A node, 
A V node Examples of these mrhythmms [are shown m Figure 3 

or to the 

Sinus Bradycard,a 
Since the effect of increased vagal tone ts most marked on the upper regmns 

of the S A node and on the conductmn t~me through the atria, the most common 
arrhythrma noted is sinus bradycardla This series showed that sinus bradycardm 

I 

was present m all cases in winch an oculocaldmc reflex occurred Fifteen of these 
returned to normal and the remainder plogressed to arrhythmaas due to further 
depressmn of the pacemaker 

S A Block 
Smoatnal block is due to an actual physmlogmal block within the S A node 

There is a sudden decrease m rate, usually to half the previous rate, although, 
three, four, or more beats may be dropped, resulqmg m atrial standstill However, 
the P R interval is normal Tins ~s demonstrated m Figure 4 

Wandering Pacemaker 
Increased v, agal tone depresses the rhythmmlty of the S A node, resulting m a 

shift of the pacemaker to lower portions of the S A node or to various levels m 
the A V node There is a return to normal with decrease m vagal tone Shift of 
the pacemaker causes an alteration m the size, shape, and direction of the 
P waves, the P R interval, and the rate The P waves become flat as the pace 
maker moves into the taft of the $ A node, When the pacemaker shifts to the 
A V node the P R interval shortens, because of the proxlmRy of the pacemaker' 
to the ventricles Tins progressive shortening o~ the P R interval Can continue 
until the P wave is buried an the QRS complex or shows up m a retrograde fashmn 
between the QRS and T complexes Alterataon m rate Is due to suppression oJ~ 
one pacemaker while another takes over 
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FtGuaz 3 
pac~ maker 
upper nod 1 

Cardiac arrhythmlaa due to vagaI stmmlataon A sinus bradyeardla B wandemng 
( 1 ) m smoatnaI node (2) m atnoventncular node C A-V nodal rhythms (1) 
(9.) mid nodal (,3) lower nodal D ventrJcu_]ar blgemmy 

A u Nodal Rhythm 
q he A V node possesses a htgh degree of rhythrmclty only shghtly less than 

that of the S A node and wail become the pacemaker of the heart ~f the rhyth 
mIc iv/of the S A node ~s depressed below that of the A V node 



FmusE 4 Sinoamal bloe3r with A V nodal escape Note S A block fo]lowang fifth QRS complex wbach 
~s equal to two cycle lengths S A bIoek equal to three cycle lengths occurs ,aft r the mxth QRS corn 
plex tl~s 15 terminated by nodal escape beats 

The A V node-~s a relatively long I st~Jueture and the electrocardmgrapbac 
changes appear to depend on the level',at wbach the ampulse arises When the 
focus ~s at the atnaI end the ~mpu/ses travel down into the ventncle as well as 
up into the atria The &stance to the atria ~s shorter s o  the axnpulse arrives there 
first causing the P wave to precede the QRS complex Since at ~s spreading m a 
retrograde fashmn into the atria the P wave as reverted The focus as closer to 
the ventncles than ~s the S A n Qde so the P 1t mtervai ~s shorter than normal 
thts ~s upper nodal or coronary smu; rhythm In lower nodal rhythm the focus 
~s at the ventncular end of the A V node and the venmeles are actwated and 
contract before the atria The P wave wail follow the QItS or ventncular complex 
but wtll be reverted because of the retrograde spread through the atria The 
P wave appears to be absent when the ~mpulse ~nses m the centre of the node 
because ~t ts buried m the QRS complex 

Ven.trtcular B+gemmy 
Ventncular b~gemmy occurs when a normal beat as followed regularly by a 

venmcular  premature systole The premature ventrmuIar systole ~s not preceded 
by an atrml eontractmn and ~s usually followed by a relatively long pause 
called the compensatory pause Th~s pause may not be present ~f the heart 
rate as slow because tile ventricles v;~II have recovered from thear refractory 
per rod by the tame the next atrial ampulse arrtves 

T h e  meehamsm of th~s phenomenon ~s debatable .although the re entry 
theory receives most support An increase of v~gotonta may cause depressmn 
of ventncu]ar eontractahty a According to Bellet a given area of heart  rmlscle 
may fa~l to respond to the normqlly conducted nnpulse but by the tame the 
~mpulse has reached the terminal pertmn of the ventricle t]~c depressed are t 
ts respons+ve and forms a new ectopac ampulae This ItnpuJ'sc e \ c t t e s  the IlOI]'l] tt 

myocardmm and forms an ectopm beat Scb arr+tot]+ ~cports that vent+Kul ~ 
b~gemmy following eyeball eompressmn occur~ mo~t t~ ~l,le~tly ~n p tttcnt~ ~ t h  
heart &sease reeea,,mg dGtt+ths Lamb ~ reports t]~ tt tt,l~ t~tl~,thn|]t in ~y (Kc~w 
a~ patmnts following Lhc release (::f two tt[~ ~{:t( ~ t t)~ ol~j ~t d ~n p,~ ~tlon 

4 "~ \ odal E~cape 
\ce~rd~n,,~ to Bcllct do~re~2onl - <~( tlJ~ % \ 

s~nu~ ._rrcst is a potcntidl~ dulL~rc.ls +,+~ttt ttJ, ;J 
the -k\ node ass(.rLs Itself i-o]l(~v~m~, ,:t p~_Jl~<I ~t 

~]n~le nodtI csc~pt_ b ~ t  ~tal(tl mt~ l~c rcp ~t 

rt>~] 1 ~ t l l t l l l ~  ]r pCt]~:d~,  C)f 
I i~ ]r~}jtZt_,Tlt l l ~ L l l m l t .  Lt'~ ,~1- 

I ( I ,  ]~ ]P~ t,~l-tb c , ' I ~ p l  ,, 
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m nodal escape as normal, and P waves are absent Tbas is a very amportaot 
homoeostatac defence mechamsm because an ats ~bst.!mce a pacemaker m tl~e 
ventricle would take control of cmdmc rhythm at a much slower rate Failure bf  

I 
thas ventncular escape would result an cardmc arrest ()ur observatmns indicated 
that the tame of maximum slowing of rate as 5 3 secoI 
and after this tame the rate and rhythm return to normal 

It as the contentmn of many writers that hypercar[ 
make the heart more suscephble to vagal stamuh In 66 
however, the oculocardmc reflex was noted whale p( 
wathln normal hmats The effect ,of the anaesthe~ac a 
arrhythmlas must be taken into account Laver 2~ repo 
A V actlwty resulting an nodal rhythm during halotl 
four pataents, not an thas sexes, who exhlbated nodal 
anaesthesia The rhythm reverted to normal when the eoncentratmn of halothane 
was decreased We must therefore apprecmte the possable role of halothane an the 
productmn of the oculocardme reflex 

~ds following muscle pu!l, 
slowly 

, la ,  24 hypoxm, 5,9 or both ll 
6 per cent of our patients, 
]O~. and p02 levels we~.e 
gent m the production of 
:ts aJa altered sequence of 
~ane anaesthesm We had 
rhythm during halotha~e 

Fatigue 
The heart rate and rhythm m l~at~ents exhibiting' the loculocar&ac reflex alwabys 

returned to normal despate continued tractmn on the-extaaocular muscles The 
average tame for this return to normal was 48 8 secpnds with a minimum of 
8 seconds and a maximum of 288 seconds Cessahon oK muscle tensmn following 
return to normal dad not modify the rate or rhythm 

Repeated muscle traction m these pataents resulted m the reflex bemg sustained 
fol shorter permds provadmg the rest intervals were short Arrhythmlas also 
tended to be less marked than those that occurred altair the original muscle trac- 
taon The reflex approached the original as the rest qnterval lengthened Tins 
would mdacate that fatigue of the reflex arc follows prolonged stamulatmn 
These observatmns agree wath those of Planten, ~9 whl) described the exhaustmn 
of the oculocardaac reflex an a pataent m whom repeateo muscle tractmn caused a 
distract vagal effect on three occasmns and no effect ~lvas noted the fourth tame 

The sate of fatague as most probably m the centra]l} synapses of the brain It 
is generally accepted that repeated electrical stamulat~on of certain areas of the 

" , x  brain rapadly produces fatague, whach as manffestedl by fading of an inducted 
response This response cannot be obtained until these areas of the b ran  regain 
their matml excatabflaty, after a permd o~? recovery 2p Delgadoy studying the 
carculatory effects of electrical stlmulataon ,of the brain I noted that prolonging the 
stamu]atmn beyond 12--20 seconds was unnecessary,' because the effects dlls- 
appeared despate the contmuatmn of the stamulus Strom 2s observed similar 
results during electrical stamulatmn of portmns of the hypothalamus He dem0n- 
strated fatague when stamulatmn was prolonged beyond 30 seconds, or all at 
was apphed repeatedly with only 10- to 15-second mterval[s of rest The sagns of 
fatague were not present when these antervals were extended to 20 to 30 seconds 
These observatmns are an keeping wath our results and may explain to SO,he 
extent the excellent results achaeved wath retrobulbax blocks Since only those 
pataents who demonstrated an oculocardaac reflex were concerned, it may wiell 

I 
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I i have been that the reflex was fatigued latter the ~ first muscle tractaon, land ~lms 

was the reason for the apparent bene~cml effect of the retrobulbar'~lock 

CONCLIUSIONS 

The oculocarchac refex was note d m 
surgery Dtsturbances occurred at Jthe 
the absence of hypercarbm and hypom, 
much more aetave than the vago-vagal r~ 

44 of 66 pataents under~ 
time of extraocular mu 

The oculocardmc refl~ 
..flex ass'ocmted with mtu 

'omg strab/smu ~ 
;cle tractao n m 

proved t6 b e 
mtaon Arrh~yth- 

mms were not produced during mtubatac,n of a group of 9 pataen s, but later 6 of 
these developed arrhythmlas following e~traocular muscle traction 

Fatigue of the oculocardmc refl~x following extraocular musgle traction ,was 
confirmed Repeated muscle tractagn v~th short rest periods ,~lther abohshed 
or produced a modified response When the rest periods were [lengthened, this 
response approached that produced by ttie omgmal traction 

The danger period /s during the fir., t few seconds of muscle tractaon when 
slowing of the heart rate is at a maxim am Atrml standstxll followed by cardmc 
arrest could occur at this time Thlsl critical period may have pa~sed by the ,tame 
an arrhythmm could have been dqtected by usual chmcal met~aods Therefore, 
prevention of the reflex should be instatuted before surgery Since a retrobfllbar 
block could ~reclp/tate an oculocarchacl reflex, 8 and its effectaveness is m doubt, 
perhaps the admm/strataon of atrop/rle intravenously a few lmmutes before 
ophthalm/c surgery would be the method of cho/ce 

Toute une vara6t6 de stmmh oculalr~s peuvent prodmre une variation de la 
vltesse cardlaque avec ou sans rnodfl)cataon du rythme Un tel r6flexe peut 
condmre a 1 arret cardxaque Les aute ars ont 6tud/e ce reflex~ au cours de la 
chtrurg/e correctnce du strablsme chez 66 malades en bon &atl Chez 44 de ces 
malades, ce r6flexe oculocardmque a 6:6 observ6 Les troubles sont apparUs au 
moment de la tract/on sur les muscles e xtraoculatres et, cela, alqrs qu'fl n'e~lstalt 
m hypox/e m hypercarble Le r6flexe ~culocardmque nous a ~embM beaucou p 
plus actff que le r6flexe vago-vagal obserw~ au cours de rmtubataon Au 9ours 
de l'mtubatlon chez neuf malades, no~as n'avons pas observ6 Id'arythmle reals, 
plus tard, sxx d'entre eux, ~ la state de 41a tractaon sur les muscles extraoculmres , 
ont pr&ent6 de l'arythmle 

Nous avons observ6 une fat,gue, un 6pmsement du r6flexr oc, uloeard~aque 
prodmt par tractaon sur les muscles extraoculalres Des tractaons rep&6es, ,apr~s 
de cortes p&lodes de repos, prodmsm~nt so/t des r6ponses mpdlfi6es, so/t une 
abohtaon du r6flexe S~ les p&/odes d e re pos 6taaent, prolong6es, la r6ponse au 
r6flexe redevenmt semblable/i celle qm etalt observee a la suite de la traction 
ongmale 

La p6node dangereuse est au cours ~des quelques secondes d e traction sur les 
muscles, alors que le ralentassement du coeur est ~ son maxllmum C est ~t ce 

9 A *s ~ A ~ : moment que l arret carchaque peut [survemr apres l arret aunculatre ICette 
I 
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pSrlode critique peut d~]~ 8tre termm~e avar~t ql 
deplstee par les methodes chmques courantes ,En i 
charurgm qu'fl faut prendre des pr~cautmns contre les 

Etant donn$ qu'un blocage r~trobulbmre peut F 
carchaque s et que, de plus, ses effets demeureut & 
Fatropme admmlstr~e par vom endovemeuse, quelqu,' 
pour |a chlrurgm oeulmre, sermt la m~thode de eholx 

t'une arythmm pmsse ~tre 
.'ons(quence, c'est avan~ la 
:dflexes 
rovoquer un r$flexe oculo- 
puteux, 11 est probable que 
~s instants avant l'op~ratlon 

ACKNO~rLEDGMENTS 

W e  wish to expless om apprecmtlon to Dr R E 
Dwlsmn of Cardxology, Department of Medmme, 
Department of Anaesthesm, and D1 J W R M( 
Department of Anaesthesm, for then help m the pre 
and to Mr Donald Qmnn for h~s techmeal assistance 

Ross, all, Assistant Professor, 
Dr E A Gam, D~rector, 
~Intyre, Assistant Professor, 
)arahon of th~s manuscript, 

REFERENCES 

] ASCHNEI~, B Ueber emen Blsher noch mcht beschnebenen Reflex vom Auge auf I(~els- 
lauf und Atmurg Verschwmden des Ra&ahspulses bm Druck auf das Auge Wmn-khn 
Wchnschr 21 1529 (1908) 

2 DAGNrm, G Intorno ad un Rlflesso Provocato m Alcuni Emplegml Collo Stunulo Della 
Cornea e coUa Presslone Sul Bulbo Oculare Bull Scl Med 8 380 (1908) 

3 SORENSON, E J & GmMOaE, J E Cardiac Arrest during Strabismus Surgery Am J 
Ophth 41 748 (1956) 

4 KI!ISI-I, R E ,  SA~I-ET, P ,  KUGEL, V, & AXELROD, S Electrocaxdlograpl'nc Changes during 
Ocular Surgery and Their Plevenhon by Retrobulbar Injection A M A Arch Ophth 
58 348 (1957) 

5 REED, H & McCAVCHEY, T Caldlac Slowing during Strlablsmus Surgery Brat j OFhth 
46 112 (1962) 

6 SCIi~M~OT~, L Electrocardmgraphm Effects of Eyeball Compressmn Am J Cardml 2 
3"21 (1958) 

7 REIn, L C,  STEPHENSON, H E JR, & HINTON, J W Cardiac Arrest Arch Surg 64 
409 (1952) 

8 BERLr.I~, D K The Oculocardlac Reflex Am J Ophth 56 954t(1963) 
9 RHODE, ], GROM, E, BAJARES, C, ANSELIVlI, A, CAPR]LES, M, & RIVAS, C A Sludy 

of Electrocardlographm Alterahons Occurring during Operahons on the Extraocular 
Muscles Am J Opth 46 367(1958) 

10 FULXON, J F A Textbook of Physmlogy, 17th ed, p 688 Phdadelplua, Saunders 
( 1955 ) 

11 TAYLOR, C, WILSON, F, ROESCH, R, • STROELTING, V K Prevention of Oculocardmc 
Reflex Anesthesmlogy 24 646 (1963) 

12 GA~TNEn, S & BILLET, E A Study of Mortahty Rates during General Anaesthesm for 
Ophthalmm Surgery Am J Ophth 45 847 (1958) 

13 MALLINSON, F B & COOMBES, S K A Hazard of Anaesthesia m Ophthalmm Surgery 
Lancet 1 574 (1960) 

14 BOSOMWORTH, P P, ZIEGLER, C H, & JOCOBY, J The Oculocardlac Refex an Eye 
Muscle Surgery Anesthesmlogy 19 7 (1958) 

15 CRAm, F N Effects of Atropine, Work and Heat on Heart Hate and Sweat Productmn 
m Man ~ Appl Physml 4 826(1952) 

] 6 Cm_,LUMmNE, H ,  McKeE, W H,  & CaEAS'F~Y, N H Effects of Atropine Sulphate upon 
Healthy Male Subjects Quart J Exptl Physml 40 309,, (195,5) 

17 W~LTON~ F A Reflex Bradycardm in Ophthalmm and Oropharyngeal Surgery Canad 
Anaesth Soc ] 4 414 (1957) 

18 DEACOCX, A R DE C & OXER, H F The Preventmn of Reflex Bradycardm du[rmg 
Ophthalmic Surgery Brlt J Anaesth 34 451(1962) 



632 CANADIAN ANAESTI-IE~iISTS' SOCIETY JOUt~AL 

19 PLANTEN, J TH Oeulocardlae Reflexes m Operations for Strablsmu~ Ophthalmologacla 
I35 287 (1958) 

20 BELLET, S Clmacal Disorders of the H,l~art ]Beat, 2nd ed, p 128 Phdadelp~a Lea 
and Feblger (1963) 

21 lb~d,p 66 
22 Ibid,p 226 
23 LAb,m, L E,  DEn~rKSIaN, G, & SA~OFF, C A Slgntfieant Cardiac Arrhythmaas Induced 

by Common Resparatory Maneuver Am J C,trdlol 2 563 (1958) 
9,4 YovNc, W G Ja, SE~_LY, W C, HArm, J ,  & BOTW~, A The Effects of Hypercapma 

and Hypoxla on the Response of the Heart to Vagal Shmulataon Surg Gynec & Obst 
9s 51 (1951) 

g5 LAVER, M ]3 & TURNDOnF, I-I Atrial Acttvlty during Halothane Anaesthesla In Man 
Anestheslology 24 133 (1963) 

g6 DELC~O, J M R Prolonged Stm~ulahtm of the Brain m Awake Monkeys J Neuro- 
physlol 22 458 (1959) 

27 Clrculator-y Effects of Cortical SUmldataon Physlol Rev Supp 4, 40 146 (1960) 
~8 Srao~, G Vasomotor Responses to Thermal and Electrical Stlmulalaon of the Frontal 

Lobe and Hypothalamus Acta Physaol Scand 20, Supp 70 83 (1950) 


