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CARDIAC ARRHYTHMIA.

The study of the pulse dates from earliest times. While the
story of the circulation and composition of the circulating fluid
were still the basis of fabulous conjecture, there was recognised
by the early physiciens the significence of the pulse.

Amid all the superstitious teaching of his day, we find the
ancient Herophilus of Alevandria, about the year 300 R.C. making
a study of the pulse in its relation to disease. And in our modern
terminology we still trace his early work - the term "pulsus di- -
erotus” first apvears in his classification of pulse variation.

At a much later date followed the Galenic period. Galen of
Pergamen contributed largely to early medical literature, and hes
left sixteen treatises on the pulse. He believed that for each
malady there were certain characteristics of the pulse peculiar to
that disease; and his teaching was followed, more or less, for
some 1400 years. ey

Towards the end of the 12th. century Aegidiemsis Corboliensis
wrote a series of verses "De Pulsibus' recognisingand describing
fifteen varieties of the pulse, including the irregular and un-
equal pulse.

The discovery of the circulation was made by William Harvey
in 1616, and the first description of it published by him in 1828
in "De Motu Cordis".

But the investigation of cardiac irregularity was only possible
with the introduction of mechanical methods. Even in the time of
Harvey pulse-timing was not in general use, though several instru-
ments had been used in his day. The ingenious watch described by

®Floyer in 1707 was barely known until his method was revived by
Pierre-Charles Alevandre louis. This was early in the 19th century

but it was some years later that the first accurate instrument for
recording the pulse was used by Marey. The venous pulse was also
recorded by Marey and Pamberger in 1863. Several observers contrib-
uted to the investigation of the pulse, but Mackenzie's work stands
foremost in the interpretation of cardiac irregularities.

In 1902 "Study of the Pulse” was published. With the applica-
tion of electro-physiology to cardiac contraction by A.D.Waller
in 1889 a great advance was made. The capillary electrometer used

by him was later replaced by the Einthoven String Galvanometer -
e higher power instrument.



"he interpretation of cardiac irregularity depends primarily
on the ‘rewledwe of cardiac anatomy and phy81oloM\@ The normal
contraction hevius at the gino-suriculsr node - a neuro-muscular
structure snd remnant of the primitive cardiac tube, situated at
the iunction of the superior vena cave and right suriculer appen-
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The nodel tissue eppeers as fine muscle Tibres surrounding the
central artery. To the right in the section is auricular muscle;
in the lowest part is the commencement of the auriculer appendix.
This node is the point of primary negativity as tested electrical-
ly. The excitation weve spreads radially throughout the auriculer
museuleture (Re.and L. auricles) and along the auricular septum to
the sirisventriculsr node. That the muscle of the auricle proper
shows relative negativity before the A-V. node, has been proved.
The contrary opinien held by WMeek and Eyster that there is more
rapid conduction of the excitation wave from the S-A node to the
A-V node then to the other parts of the auricle, thus rendering
the A-V node relatively negative before the muscle of the septum,
has inconelusive evidence. From the A-V node the wave spreads
slong the A-V hundle, its richt and left divisions, along the ar-
horisation and network of their branches (the Purkinje svstem)
and so to the ventricular muscle. The spread of the excitation
wave in the ventricular musculature, therefore, takes place from
within outwards. The sctual conducting tissue resembles ordinary
heart musele but the fibres are 7iner and contain large amounts
of olycogen.
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Anything interfering with the normal spread of the excitation
wave will obviously give rise to abnormal cardiac contraction,
and in the electrocardiogram will be sesn en abnormal auricular
or ventricular comples, or both corbined. The degree oi aberration
will very with the lesion present. The following photographs
show a marked degree of interference with the normal spread in
the ventriclie - there vweing defective conduction in the A-V bundle
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The P-R intervel in tnis case equals 0.f of & second; the ORS
complez erceeds the normal O.lsec. by 0.12 sec.
There are many verieties of pulse irregularity.
The Sinus Irregularity, rrequent in the young and occasional in
adults is produced by vagal stimuletion either reflezly as by
respiration and swallowing, or directly as by digitalis. There
is present s degree of vagal instability. The irregulerity is due
to a variation in the lencth of the diastolic periods, e.g. fige.l
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Anythine which inhibits the vagi, inducing sympathetic predomin-
ance and consequentiy acceleration of rate, will abolish this ir-
recularity, e.ge fig.2. Evercise hes the same effect.

It is of no pathological significance . In fact its reappeer-
ance in the convelescent stage of acute febrile disease probably
indicates that the heart is no longer acting under the abnormel
stimulation of disemase but is responding to physiological excit-
ation.

Eztrasystolia is the most cowmen form of irregulerity. An
extrasystole is defined as & premature contraction of abnormal
orizin. It is of Jower pressure than the normal contraction. The
force of the heat, as a rule, is diminished and so, in cases of
valvuler disease with murmurs snd in which extrasystoles occur,
the murmurs may not accompany the premature beat. The abnormal
contrection fails to drive blood through the affected orifice.
Whether or not this will occur will, of course, depend on the site



of oricin of the abnormal contractvion and on which orifice is
a’tected. The nature of the velve lesion is alse important in
determining this result. This Temture is very constantly present
in & case of mitral incompetence and adhesive pericarditis with
ventriculer ettrasystoles, at present under observation. A harsh
systolic murmur is present with the ordinary contractions bhut
the ectrasystole is audible &s two short sharp sounds.
Ertrasystoles mey be suricuier, nedal, or ventricular in
origine.
Auricular E-trasystoles are the least common variety, they are
t%ough*mPv many ohservers to arise high up in the A—J node. Some
mey do so but it is more than probable thet wany arise in other
portions of the muricular muscle. ¥hen,in electrocardiorrams, the
P wave is of normal form and the P-R interval approvimately normal
it is probable that the site of primary negativity is in close
pro7imity to the S-A node. e.gz. Ficr.d from a case of mitral
stenosis. _

As a rule the P is abnormai in 1orm,‘similar to that occurring
nodal eztrasystoles. The ventricular complex is normel iu Torm
ercept in cases with concomitant conduction defect. Aberration of
the ventricular complev is more likely to occur when the contract-
jon appesrs very early im diastole. The lencth of the returning
cyele is variable. Auricular extrasystoles are almost invariahly
indicative of some lesion of the auriculer muscle end are frequent-
1y the forerunner of auricular flutter or fibrillation. In cases
of paroxysmal flutter or {ibrillation they frsquently interrupt
the periecds of normel rhythm, as will ‘e iiiustrated iater.

Nodal F-trasystoles , iikewise, possibly never occur apart
from myocerdial involvement. The auricles and ventricles contract
prematurely and sometimes together; the auricular contraction may
follow the ventriculer or it may precede it at @ reduced interval,
eege Figs, § from a case of mitral stenosis.
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The P wave is inverted indicating an abnormal course oi the

excitation wave throuch the auricular muscle. The P-R interval is
neauced from 0.12 sec. to 0,08 geo.
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Tentricular F:trasystoles are the most common variety. They are
recognised cllﬂlcallv by the compensatory pause - the refractory
nhase of the ventricle preventing response to the ne:t auricular
contrection. It must be remembered, however, that interpolated ezvre-
systoles may occcure. In electrocardiograms the P wave follows or
is buried in the ventricular complex which is ebnormal in form
and varies according to the site o7 origin. Fig.f illustrates rigint
basal extresystoles - taken from a case of high blood pressure

(qutoLlc, 280mm Hg, diastolic, 1F0mm He.) with no valve lesion.

{Ineldentailv this tracing shows left ventricular preponderanoe.}
The abnormal QRST complex resembles that occurring in defective

conduction in the left division of the A-Y bundle in which the
devtro cardiogram, somewhat modified perhaps,results.

The lsft apical extrasystoles are the reverse of the above,
eex. fig 74 from a case of auricular fibrillation in which this
type of e-itrasystole occurred.
Eerv e = = = -
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The Tirst two beats in lead IT are supraventriculer in type. It
should he noted that the tracine shows slurring of the WRS complex
indicetive probaily of severe myocardiel involvement. The patient
is now - three months later - in extremis.

Ventriculaer extrasystoles are to be distinguished from escaped
beats of the ventricle which are not premuture but in e given
patient may terminate all diastoles of more than a givern length,
eere Fio.8. Fase I

This condition is liable to result from varal stimulation as in
the sbove instance where it occurs from digitalis therwepy. The
cardiac condition was one of mitral incompetence with auricular
fibrillation.

Case II. In one case of extrasystolia there was some variation in

the time of their o0ccurrence -which is rare. There wes a sinus
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prriythmia epparent in all vhe tracings. In sowe tracings ventric—
lar e<trasystcles occurring eerly in ‘diastole were present, e.g.

In other trecings e.c. Fig.10 the abnormal contraction occurred
late in diestole and the prematurity was barely recognisable on
digital exemination. They bore some resemblance to ventriculer
sscape thourh their appearance was not const tant in the length of
dianstole which they interrupted
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"he premature contraction followed slowing of the sinus rhythm.

It might be inferred that this depression of the S-A node was pro-
duced by vagal stimulation and the slowing allowed some irritable
foecus to initiste contraction. The former factor is usually the
more important but in this case the irritability of the ventricul-
ar wall was, I think, the more essential feature. This was very
suggestive during life by the mctual occurrence of ventricular
extrasystoles of the classicel type as in Fig.9 and it wes, I con-
gider, confirmed at autopsy.

The patient a6t.38 yrs. demonstrated no sign of heart disease
during life other than the occesional extrasystole. There were no
symptoms referable to the heart and the physical signs were:-
mecimum impulse in fi7th space 3% inches frow mid-sternum; area
0of cerdisc dulness wes 32 by 3 inches; first sound at ape: of
poor tone: second sound closed at base; blood pressure normal.
Urine examination nil, The patient had chronic phthisis effecting
both upper lohes. He died within three days of acute pneumonic
e acerbation of the disease. On post mortem examination of the
heart, I found:- weicht o7Y heart 1 l1bke The epicardium showed =
thickened patch 1% in. above the extreme apez. From this patch
e7tended many fine fibrous tags which were probably at one time

&
dherent to the pericardium. The adj iacent myocardium was not



inveded. There was no dilstation of the heart. The valves were
normel. Patehy atheroms was present in the first part of the
gorta: it wes mest merked surrounding the oritfice of the left
coronary artery and tehind the non-coronary Cusp of the mortic
valve. The leit coronary artery showed gseveral small atheromat-—
ous patches in its main portion. The patches were dull yellowish
in colour end irreguler in shape. about & sitth of en ineh in their
widest portion. The lesion affected the intima only. The rizht
coronary artery was normel.

Miecroscopic exeminstion:- serisl sections were cut of the S-A
node and this was Tound %o he perfectly healthy. "he innervation
of the node wes nermale. A block was removed from the coronary
ginus on the right including the central fibrous body, the pars
membranacene septi. This includes the A-V node, hundle and divis-
jons. Sections were cut but no lesion was found. No change wes
found in the ventricular muscle.

The tidneys were firm and pale; the capsule stripped off readily
but some increase of fibrous tissue was found on microscopic

The case is interestigg in‘tha% tgé extrasystoles were apparently
the only indication of the eariy arterisl disease and coronary
involvement. That the absence of increased hbleod pressure could
not be amccounted for hy the presence of tuberculous toxemia is,

I think, clear to most. That the presence of high blood pressure
is not eveluded bv the presence of active tuberculous disease is
commom knowledce end in this case, until the acute exacerbation
supervened, the torzemia was minimel as judged by pulse and tem-
perature.

The significence of ventricular extrasystoles is still in dis-
pute. That they are wost cowmon in heerts with definite organic
disease is without douht. They are most frequent in patients over
40 years of ace when there is usually some change, even if early,
in the arteries. There is & class of case frecuently seen in
which evtrasystoles occur - best illustrated hy & case which was
under my ohservation some three months ago:—- M.S, aet. £3 yrs.,
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cowpleining of shortness of breath on ezertion and sense of
fatizue of three yesrs' duration; plso of pain in the region of
the heart and left side of the neck ¢f Teur months' duration.
She had been conscious of occasional irregularity for some eiyht
vears. On eramination, the pain was found localised to the prae-
cordium snd left side of the neck and tenderness of the siin was
present in thess sress. The sternomastoid and trepezius muscles
were more sensitive to¢ pinching then on the right side. Maximum
impulse was 4 in. from mid-sternum. The area or cardiac dulness
wes glioghtly pius:- £ in. by £L, The first sound at the aper was
not pure but mo bruit was audible and mone detected by the phono-
cardiogrem. The second scund was clesed at the hase. There were
occasional ettrasystoles ventricular in origin.
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The systolic hlood pressure was 150mm Hg., the diastolic 90mm Hgz.,
i.e. & pulse pressure of S0mm Hr. was present. Urine showed e
trace of albumen; Sp.Gr. 101Z, The outstanding Features in the
heart eremination were arterial hypertension, pein, and extra-
systolia, the latter two being survestive of muscular involvement
as & result of arterial diseaseﬁwith‘possihly,some hypersensitive-
ness of the nervous system. The presence of albumen in the urine
rendered the prognosis still less fsvourablie. This case illus-
trateg, . probably, the re<t stace o? the case iast described.

That the arterial change is the Tul® evplenation of the con-
dition is open to serious criticism, e.x. E.W. aet. £6 yrs.,
suffering ¥rom weakness and shortness o7 breath of one years
duration died in hospital 18. 2. 23, from progressive cardiac and
renal failure. Systolic blood pressure wes 23% - 280mm Hg.,
diastolie]150mm Hoo; pulse pressure varied from 8% - 100mm Hg.
The arteries were thickened. There was no pain and no tenderness
present - nothino to sugvest hypersensitiveness of the nervous
system. The pulse was periectly regular to the end. At autopsy
I found the heart enlarged snd hypertrophiedi slight etheroms
involved the mortic cusps hut the valve was competent. Atherom-
atous change was more marked in the first part of the smorta end
invelved the orifices of the right and left coronery arteries
and their mwein portions. There was a slicht deuree of puckering.

The «i = . .
«idneys showed chroniec inflemmatory change. The cuse was



gtriking in that the post mortem findings were almost identical
with, thouch more advanced than, those in case IT. Yet no irregul-
arity was ever present. 8 WiFhowk dowals

That arterial disease predisposes tc extrasystoles,but that there
must be some evcitine cause seems only ressonable. The exciting
cause possibly varies, hut would appear to be frequently neural in
origin.

In some cases e:trasystoles are induced by exercise; in other
cases increasing the heart rate by exercise or stimulation will
cause existing evtrasystoles to disappear.

They mey result and cormonly do from teric causes. Nicotine can
induce extrasystoles but the action is complex. Nicotine is @
cardiac stimulant havine & direct action on the cells of the sym-
pathetic ganglia belonging to the: cardiac and v&samotor fibres.

It also exerts a pressor effect by stimulation of the peripheral
sympathetic ¢anolia and a combined pressor and cardiac-stimulent
effect through stimuletion of adrenalin secretion. It is also
common belief that nicotine everts a direct toxic effect on the
heart muscle. Thus the action of nicotine is due to sympathetic

gtimulation of an irritable muscle. Levy hLas shown that if the

irritakility of the muscle he further increased the irregularity
becomes more marked and more complex. Tea may also induce extra-
systoles; it too, is a cardiac stimulent and produces a pressor
effect combined, possibly, with a direct irritant eifect on the

heart muscle. Several other drugs e.g. adrenslin = also a cardiac
stimulant - and digitalis may produce them. Ventricular ectra-
.systoles are commonly associated with chloroform anaesthesia

g.g. JW. aets 6 rs. operated on for tuberculous knee.
Chloroform given. The pulse was regular during deep anmesthesia
‘but half an hour after operatiom, when patient was not quite
round from the anhaesthetic, a hiceminel pulse alternating with a
trigeminal pulse was noted. No tracing was possible as the child
was too ill. The ventricular-extrasystolic nature of the irregul-
, arity was cuite obvious from the auscultstory character of the
beats. The irregulerity passed off in 3-4hours. Much work has
heen done by Winterberg, Rothberger and Levy on the effect of
chlorofgpm on the heart. It has been found that the irrepularities
occur.  during secondary light anaesthesia. In the bigeminal
pulse the premsture contractions may arise in two different
centres as recognised by electrocardiocram ; and this simple
irregularity may give plece to one more complev in which seversal
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centres sre anctive. The axnorval contractions may follow one ano-
ther regulerly and =« pid multiple tuchycardia results. Under

cerdiac stimuistion this tachyeardia may pass into ventricular
fibrillation.

fpstro—intestinal to-ins appear to be capable of indueing extra-
systoles. The action of these toxins is obscure; some would
appear to be pressor in action. They pronawsv have & direct eliscy

]

on the musele but too little is known of their nature to dogme-
tise about their mode of action.

Extresvstoles sometimes appear during acute febrile diseases and
are probebly an expression of the totemia, but whether the toxins
are mcting on muscle alone, or on nerve and muscle, is in most

0
cases, imposgi ble to tell. When the irregularity persists it is

)
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suppesed that some damage tc the heart muscle hos been donse.

The lesion mey he guiescent.

E-trasystoles freguently arise in neurotic subjects but whether

or not there is an underlying toxicidy in these cases has not

been investioated. That they occur under emotion, fear, anxiety,

jn ecertein individuals ounly, seems to support the view that

nerve stimuletion alone is not responsible. From experiment it

seems clear that increased irritability of the muscle ig @ necess-—

ary factor before section ¢f the vasi or sympathetvic stimulation

will produce them: In this connection it must be remembered thatv

ertrasystoles have cccurred in the eviscerated and perfused heart.
The ectrasystole is usually an isclated cccurrence but it may

occeur rhythmically e.z. in coupled rhythm. The bigeminal pulse

may result from sinus arrhythmias but this is rare. The Seeond

heat of the pair is usuallv etrtrasystolic, most frequently vent-

ricular-extrasystolie, and the irregularity is most frequently

associated with cardiac weskness where the heart rate has been

areatly slowed by digitalis e.o. Fic. 18.

In this case the extrasystole has failed to reach the radial
pulse; it is visible in the cervical pulse and was audible at the
apex. Auricular fibrillation being present the length§o? diastole
Varys i
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The regulariy recurring ex trasystole is. also very commonly ass-

- ociated with mitral 1ncomnebenee With e reguiﬂr rhythme The e~ -
trasystole may he auricular or nodai in origin e.g. Fig.l4. from

a case of mltral stenosis.
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™he tracing shows sliyht aberration of the QRS complex.

I+ has previously heen pointed out that this form of irregularity
is very limhle to occur during chloroform anaesthesia, particuler-
1y when cardiaec stimulation is present.

The bhireminal pulse has heen produced by Levy, on the heart of

the cat, by compressinus the aorta and so inducing a high blood
pressure or & sudden rise of pressure. The bigeminy in this e<v-
periment never proceeds to a more compler irregularity even under

chloroform. qulfalLs, hy prolonging disstole, may induce over
distension of the feeble heart and increeased intraventricular

‘pressures. This mechanical effect is not the principal feature of
digitalis coupling for the digitalis bigeminy is not of the sim-—
ple type above described and if the drug be continued rapid mul®ti-
ple tachycardia and later, ventricular fibrilleavion result.
Digitalis has a direct irritent erfect on the cardiac muscle.

The relation of over-~-distension to this form of arrhythmie is
interesting. If the myocardium were heelthy, increased distension
durine dieastole would produce increased lengthening of the muscle
fibres in direct proportion te which is the force of coniraction.
RPut when the muscle is unhealthy over-distension occurs from
prolongation of diastole; the contractility is diminished and
systole is unable to empty the ventricle. During the folldwing
diastele searly filling will occur with ezcitation of amn irritable
focus in the heart wall. The extrasystole can not he credited, in
most cases, with relieving the distension as the force of the beat
is small and in some cases may be insufficient to open the mortic
valves. Thus the actual ezciting faector is not dispersed bhut is,
if anything, greater towards the end of diastole. It is conceiv-
ahle however, that the refractory phase of the heart following

the premature contraction prevents response to further stimulation

until the nezt physiclogical impulse arrives. And so the process
repeats itself.

It is found that the pulse in such cases may be perfectly regular



bl
[AV]

~after exercise but coupling appears when the patient has heen rost-

18,

Coupling recomes apnarent towards the end of lead [II and continues
while the patient is at rest. E-ertion, by diminishing the inilow
to the heart, abolishes the irregularity.

Extrasystoles mway occur in series.
22£2£X?m31 tachycardia is now generally believed to be of essen-
tially the same nature as the single premature beat. The papex-
vam may comprise siv or more bemts; it may last for several

winutes, days or weeks. During the peroxysm the beart is working
at o disadventace and if the attack he prolonged, symptoms of
failing circuletion arise.

The abnormal contractions may be suriecular, nodal or ventriculsr
in origin. During periods of normel rhythm single premature beats
frequently appear and these are of the same orivin as the beats of
the paroxysm as demonstirested electrocardiographically. The first

beat o1 the parozysm is premature and there is a post-parorysmal
pause identicel with the post-extrasystolic pmuse for that par-

ticular type of extrasystole. In experiment it has been found that
i? stimuli which produce extrasystoles be increased in intensity
the paroxysm will result; eand similarly, factors which suppress
the one form of irregularity will have a similar effeet on the
other. The abnormal rhythm is apparently not under the control of
the nervous system. Lewis however, has shewn that vagal stimul-
ation will not affect the rate but may abolish the paro~ysm.
Parorysmal tachycardia, like extrasystoles, may occur in apparent-
1y normal hearts but this is wuch rarer than in the case of the
extrasystole. There is, as & rule, some indication o7 a patholoci-
cal condition heing present.

Auricular Fibrillation.
Auricular fivrillation is an exceedingly common condition. It is
e ° - 2 o e e 4 >
haracterised clinically by a total irregularity of the arterial
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puise which hecomes even more pronounced when the pulse rate-
cuickenss For rany years it was tnown as the "uitral pulse” or
"delirium cordis". In 1887 MacWilliem produced fibriller contract-
jon of the doo's auricle by faradization of the suricular wail

and in 1889 Cushny pointed out the resemblance of the so-called
"mitral pulse" with that obtaining in the above experiment. The
association of the two counditicnswas further suggested by (ushny
and Fdmunds in 1906, In 1902 Mackenzie pointed out the association
e? a totally irregular pulse with the ventricular form of venous
pulse. The absence of signs of co-ordinete auricular sctivity led

w®

him to conclude that the auricle was paralysed. He later forsook
this ides on Tinding post-mortem that in e percentage of cages the
auricle was hypertrophied, and on finding from clinical experience
that the condition might be paroxysmal. He then sugpested that the
auricles and ventricles were coniracting simulteneousiy - & nodal
rhythm being presente.

Rothberger and Winterbverg in 1909 proved that the condition was
really due to auriculsr fibrillation, as suggested by Cushny and
Edmunds, and similar evidence was forthcoming in the following year
by Lewis and others.

"he auricle no longer contracts as a whole hut each iibre enters

into independent contraction. In electrocardiogrems the P wave i«
absent and irregular oscillations - suriculer in origin - ocecur
througheut the whole cardiac cycle eo.ge Fig. 10,
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The ORS complet escapes distortion hecause of the repidity of the
movement. The oscillations are hest seen in leads Il and IT11.

The ventricular bests are supraventricular in type but ventricular
evtrasystoles may occur as has been previously shewn. The irregul-
arity of the ventricle in auricular fibriiletion has heen the sub-
ject of much discussion but it is now, I think, agreed that the
irregularity is due to the conduction of impulses from the ¢ib-
rillating chamber slong the A-V bundle. The order may he reversed
in ventricular fibrilletion and a similar condition results when

a portion of the auricle is made to fibrillete and its connection
with the rest of the muricle reduced to & narrow band. If the
bridoe were wider them fibrillation itself would be conducted as
rointed out by Garrey.
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Auriculer fibrillation mey ha parorysmal or permanent - more
cormonly the latter. In the Tormer case the onset and terminetion
are suddene.

T+ is frequenily seen in the senile heert especially when there
is involvement of the coronary arteries e.g. J.C. aet. T8 yrs.
cowplaining of cough and shortness of hreath of nine months' dur-
ation. The shoertness of breath hes heen progressive and for the
past 8 or 9 weeks he bas had attacks of difficult breathing and
wheeziness in the early morming. These attacks are associated with
sharp pain in the resion of the heart. Past history was negative.
Wassermenn reaction was nepative. The chest was emphysematous and
the srea of ceardiac dulness much diminished. The heart sounds were

distant, no bruit was audible, the second asortic sound was siight-
1y mccentuated. The heart action was very slightly irregular, its
rate 90 per win.; no pulse deficit was present. The arteries were
tortuous end thiclened. Systolic blood pressure 198 um Hg.;
diastolic 103mm He. The urine examination was nil. A radiogram in-
dicated ¢lobular enlarvement of the heart and caleification of

the aortic arch.

The electrocardiogram showed auricular fibrillation Fig. 17.
There is slurring of the CRS complex in all the leads. /yccardial
dexreneration is obviously present.
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Arterial disease of syphilitic origin is sccountable for some
15% of cases. Rheumatic infection is responsihle for the oreater
proportion of ceses. Fibrillation of this origin affects the seres
equally. It is most common in mitral disease particularly in mitral
gstenosis as in this condition the left auricle is subjected to
great strain. It may occur in eortic incompetency but this is com-
peratively rare. It sometimes occurs in the terminal stages of
srophthalmic coitre. It is very rarely seen in acute infections.

What actually precipitates the condition is still in dispute.
Many hearts have now been evamined post mortem and deceneretive
changes, involving the suricular muscle, are the rule. Fibrosis of
the sinus node and interstitial myocardial involvement especially
of the ri¢ht auricle, as described by Dr. Cohn in 1913, would ap-

ear to he a By
p © 8 not uncommon finding. In some cases the sinus node
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escepes but the auricular muscle is involved; in other cases the
sinus node only is affected. At the same time infiammation of the
sinus node haes been reported with the maintensnce of e normal
rhythm. In most cases there is wide-spread involvement of the
auriculer wall and it is conciuded that defective conductivity is
the cause. This evplanation was first suzgested by Ritchie in 1912

It has heen censidered possible that suricular fibriliation is
due to loss of control of the auricles by sinus block. From our
anatomical knowledge of the sinus node and its intimate relation-
ship with the auriculer muscle it is impossible to imagine a
lesion which would effectively hlock the impulses from the node
and yet be so limited in extent as to involve no other structures.
In the cases where sino-auricular bloek occurs it is probably of
vagal origin.

Lewis at one time attributed auricular fibrillation to a num-
ber of foci in the suricular muscle each producing localised con-

tractions. He later abandoned this theory and has now accepted
the circus theory of Mines end OGarrey. According to the authors,

shortening of the refractory period of the muscle and delayed
conduction are necessary for the appearance of circus movement.
Under these circumstances, when a stimulus is applied at a point
in the ring of muscle the contraction wave arrives back at the
initial point of stimulation when the muscle there is aygain in a
non-refractory phase; so the wave re-enters this path. This is the
explanation offered of the mechanism in flutter; to explain
fibrillation it is assumed that in this condition a number oz
blocks are present in the auricular muscle so that the wave be-
comes broien up and veriable in direction.

The action of the cardiac nerves in relation to auricular
‘fibrillation is interesting. Experimentally,é Lewis has shewn that
vagal stimulation may suppress it in very recent cases; bhut if
fibrilletion be of longer stending vegal stimulation will estab-
lish it more firmly. In some cases, vagal stimulation mey precipi-
tate it - probakly by depressing conductivity. It is possible
that the action of digitalis in inducing fibrillation ir certain
cases is in part due to vagal stimuletion. It is well “nown that
vagal action is somewhat variahle, apparently exerting a more
profound influence on asny function which is already depressed.

XIt is quite conceivable, therefore, that in a heart in which con-
Equction is somewhat defective stimulation of the vagi will so
iincrease it as to induce fibrillation.
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Wihpillation of the auricle resembles Tibriliar contraction
peeurringe in skeletsl muscle from loss of mnerve coutrel. Section
o7 & motor nerve will produce it; also nerve deyensration in
certain chronic disemses o7 the nervous system e.ge. vrogressive
suscular atrophy. Fven irritetion of the nerve {ibrils by inflem-
motory erudate or other toxins will produce it in skeletal muscie
a8 is seen in peripheral neuritis.

An interesting éase, in this connection, was under observation
some iTew months ago.

T.Pe. met. 13yrs. Admitted to hospital 22,6.22. He compleined of
pain in the back, lews and knees. There was no swelling of the
jpints and no nodules,either subcutaneous or intramuscular. There
was no oedemsf.

He had been under treatment in hospital for subacute rheuwmatism
and disease of the heart at varying intervals during the preced-
ing four years.

He was thin and pale - the bleod ezamination indicated a second-
ary snasmia. The pupils were dilated.

The pulse was 84 per min., resular in rete and rhythm. The sys-
tolic hlood pressure was 110mm Heg.: the dimstolie,78mn Hg. The
electrocardiopram which T obtained showed a normei spread of the
evecitation wave. Lig. 18,

The venous pulse was ventricular in form indicating auricular
engorgemente.

"here was systelic retractioqof the epizastrium and Broadbent's
sion was well marked. The maximum impulse was in the fifth space
4% in. from the mid-sternum: area of cardiac dulness was Bin. by
Tin.: the right cardise border wes 2in. to the right of the mid-
sternum. A loud systelic bruit was audible at the apex and evten-
ded round to the left paravertebral groove. There was accent on
the first sound. "he second pulmonic sound was mccentuated; the
second aortic was closed.

The lungs were clear; the liver was not enlarged.

"he temperature durine the first fortnight was swinging in type

- 98.8F, i i : . .
+Gfe 1n morning to 99.8F in evening. The pains in joints and



nuscles were shifting in charscter. Gradually the temperature
range increased, average swing being 97 - 100F during the third
week. The average pulse rate was increased to 104 per min. There
was no change in the physical signs.

28,7,22. Temp. 101.4F. Pulse 104 per min., regular. Patient cow-
plained of pain in the left front of the chest. Friction was
audible in the third end fourth left interspaces close to the ster-
nel margin. The pein passed off during the day.

94,7.22, He complained of pain along the right sternal edge and
?ine crepitant friction was audible there. The heart action was

rapid - 11% per min. - and tumultuous. The systelic bruit was
gtill very loud and harshe.

98, 7. 22, There were a few reversible crepitations - the "oedeme
o bescule'" of the French - audible et the left base. Temp. 102.°

pulse 118 per min.

97.7.22, At 2 a.m. patient complained of great discomfort in the
chest. Breathinr was embarrassed. The cardiac action was rather
cuieter hut totally irregular. The ventricular rate was 145 - 120
per min. but difficult to count on account orf the extreme irregul-
arity. Pulse deficit was slight - the pulse rate was 140 - 14% per
min. The systolie bruit wes less loud. Auricular fibrillation had
obviously occurred. e.g. Fig. 19. taken one day later.

The temperature subsided greduelly:; the pulse hecame rather
steadier but the improvement was temporary. Slight recurrence of
temperature, rheumatic pains and sore throat again upset the

heart - there was slight increase of rate, averawlng 118 per min.,
still irregular. Digitalis had no effect. Friction was still pres-

ent along the right sternal edge. The ares of cardiac dulness was
increased particularly to the right - the right border was 4 in.
from the mid-sternum. The area of cardiac dulmess wags £ in. by
8% in. Cardiac failure with general anasarce set in and the pati-
ent died 23.9.22,

Post mortem examination of the heart:-
The heart was greatly enlarged, weighing 2% 1b. The pericardium

was much thickened and adherent to the pleura and chest wall.



There were a few ounces of fluid in the pericardial sac. The
gpicardium was thickened end shagoy. "he thiccening was general

but mest merked over the right heart where it averaced % in. in
thiciness. It was most marked over the suriculo-ventricular junc-
tione.

The left ventricle was hypertrophied and dilated: the wall was Zin.
thick at +the base and the cevity 3 in. in transverse diameter.

"he left suricle was dilated. Its endocardium showed thickening
and early puckering above the anterior cusp of the mitral valve,
and e-tending on to the hase of the cusp. There were thickening
gend shortening of the chordae tendinae and fibrosis of the tips of
the papiliary muscles. The sccent on the first sound, audible
duripg 1ife, was obviously due to the impact of blood on the
mitral velve in e condition of moderate Tixation. The mitral ori-
fice was not narrowed.

The aortic valve was competent. The left lateral and the non-cor-
onary cusps of the aortic valve were adherent along their adjasc-
ent surfecep and an old vegetation was present. Serial sections
were cut - well-formed fibrous tissue wag found with fatty cells
and crystalline debris in the centre of the vegetation. There

were very tew cells and no orcenisms found.

The right ventricle was not sreatly enlerged. The wall was F in.
thicks. The richt auricle was slightly dilated. The tricuspid end
puimonic velves were normel.

Microscopic evsmination.

Several blocks were made from the ventricular muscle and ecamined.
The sections showed c¢reat thickening of the pericardium hut no
definite eztension o{ the inflammatory process into the myocardium
0ege Fizse 20, The muscle stained normelly.

Fig. 20,
TS eaTHewlay wwsehe (x1o),
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Seriel sections were cut of the suriculo-ventricular node, bundle
and divisions and this tract was perfectly healthy. There was no
ievolvement of the adiacent auricular or ventricular muscle.

Serial sections were cut of various portions of the suricular wall.
As in the ventriclie the pericardium was greatly thickened; the endo
cardium showed slight patechy involvement in sections ol the left
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auricle only. steined

normellys. €o¢e
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bloek was nert removed to include the sino-auricular junction

with the sinus node. Sections were cut and I found marked cellu-
filtration im this region. The infiltration commenced in }
|

peri-arterial ip distribution and was small round-

e Fi{l's 22.@—;.'lb,

The vascularity of the pericerdium Wg$z%ncreaseé. The infiltret-

i ) g ; o VIS g s
ion spread inwards along the arteries’ and involved the numerous
nerve branches in this region. e.g. Figs. 28%24,
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This involvement of the nerves was visible in neerly all the
secvions.

The sinus node showed localised involvewent. Several of the sec-
tions showed ne invesion of the nodal tissue:; the muscle Tibres
showed striation and ithe nuclei stvained well. In one or two sec-
tions, hewever, the nocde was found to be invaded by round-celled

o

e.0o Figs 2F.. ,[.:

(%39,

There wes chronic venous concestion of the lungs, liver, kidneys.
It seems clear in this cese that the onset of fibrillation wes
due to inflammatory invasion of the sino-auriculer junction inver-
fering with the innervation of the node and to some slight degree
invelving +he node itself. That the heart was already overtaxed
and emharrassed by adhesions and the muscle probably ill-nourished
would predispose to the onset. The most striking features of the
case were the development of pain over the right heart, followed
by suriculer fibrilletion, end the finding post-mortem of recent
nvolvement of the sinus node and the nerves in the sino-auricular
OTie
s also of interest that early degenerative changes were found
the thyroid e¢land. There were no signs to suggest the presence
f this durine 1life other than the dilated pupils but post-mortem
T tYound a mitture of early sdenomatous and colloid goitre. The
decenerntion was probably the result of the increased strain on
metabolism resulting from the rheumatic infection. Put once
present it probatly ezsrted an injurious influence.

i
i

Yany facts suuwrest that there is in some cases a torie basis
of auricular fibrillation. The toxic muscle is defective in con-
ductivitye. eezs Jo.R. met. ¥4 yrs., of nervous temperament, com-
plains of pains in the head, neck and praecordium and occasional-
ly in the left arm. Auricular fibriliation has been present Yor
12 years. There is practically no enlargement of the heart; there
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is no velvular defect; arterial hypertension is siight. Syuptous
of vastro-intestinal tozemis have been present for muny years and
there is dilstation of the stomach and colon with ptosis. It
would eappear that in this case the gastro- ~-intestinal toremia was
the primary cause of the cardiac conditicn, having a direct

- effect on the heart muscle.

The symptoms associsted with suricular fibrillation depend on
the integrity of the veniricular muscle and proper treatment. It
lis also important to note that in cases uncomplicated by valvular

\disease the efficiency of the heart is thereby increased. The
benefit derived from dipitelis is almost entirely due to the slow-
ing of the heart which is due to a degree of heart-block produced
mainly by a direct effect on the muscle of the A-V bundle, as '
shown by Cushny, and produced to a lesser degree, by stimulation
of the vagi,

"he symptoms actually referahle to the fibrillating auricle are
few. At the onset of Tibrillation and in paroxzysmal cases a cer-
tain number of patients complain of palpitation or discomfort in
the chest.

A small proportion of cases complain of pain in the usual distrib-
ution o7 cardiac pain.

Auriculer fibrillation would appear to be closely allied to
puricular fiutter which consists of rapid, reguler, co-ordinate
auricular contractions. The striking difference between fibrili-
ation and flutter is the regularity in rhythm of both auriecles and
ventricles in the latter condition. Yany points of connection,
however, hetween fibriliation and flutter render it necessary to
discuss the condition here.

Auriculsr Flutter was first described »y MacWilliam in 1887,

He produced it evperlmentally. In 190F Ritchie described the first
case. In 1909 Morison described & third case with audibility of
the auricular contractions. Since then many cases have beer re--
ported hut it is a much less common condition than auricular
?ibrilletion.

Auricular contractions occur at the rate of 300 - F00 per min.
They are remarkably constant in form and rate in any particular
case. In electrocardiograms the P waves are diphasic.

The abnormal rhythm would appear to be free from nerve contrel as
it is quite uninfluenced by the usual factors which induce inhib-
ition or acceleration. In one case however, reported by Levine
and Frothincham, the auricular rate was affected by deep respir-
ation. A case reported by Ritchie is also of interest in that the
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rate of the suricular contractions verjdgreatly; it was not, how-
ever, affected by pressure on the vegus. The P waves in this case
were monophasic and of the same form as the physiological P waves.
The ventricular rhythm is usually reguler but if conducticn be
detective it will become irregular. The ventricles do not respond,
as o rule, to every auricular contraction; a degree of heart-block
being produced, possibly by the prolongation of the refractory
phase of ventricular action as sugrested by Heard and Strauss.
That defective conduction is not the cause in most cases is proved
by parozysmal cases and post-mortem findings.

Auricular flutter most frequently occurs in latver middle life,

end is oiten associated with arterial disease. It may however
occur at any ace. A few cases have heen reported as a result of
rheumatic cerditis in children.

As & rule it occurs in the course of chronic heart disease but
may arise in apparently healthy hearts. The transient nature of
the affection in otherwise healthy hearts snd in some cases with
no discoverable patholozical lesion wouid point to their being a
tozic factor in its production in certain cases. It may occur dur-
ing chloroform anaesthesia but this is very rare. It has heen re-
corded during acute infective illnesses and acute heart disease.
It may result from hyperthyroidism and one cese which I observed
some 18 months ago is of interest:-

B.L. aet.£% yrs,., Admitted 9.3.22., couplaining of shortness o?
breath, loss of weight and frequent sweating of some nine months'
duration. During the three months preceding admission she had had
frequent attacks of difficult breathing with wheezing in the early
morning and had become nervous. She had suffered from palpitation
and pain in the region of the heart for some 20 years and had
heen told that her heart was affected. She had been conscious of
e swelling in her neck for at least 2% years hut she thought it
had heceme rather larger during the past two years.

Patient was very thin and her expression anxious; skin wes moist;
tfine tremor of the hands was present; there was no definite
exophthalmos. The thyroid gland was enlarged, particularly the
ieft 1obe and with a tendency to lobulation. It was not adherent
to the surroundinz structures. There was no thrill or bruit over
the gland. |

Pulse rate 92 - 112 per min., reczular. Systolic biood pressure

Yas.lsemm Hg., diastolic blood pressure was high - 93mm Hg. -
}ndleqtive of slicht hypertension. The heart was enlarged - max-
lmum impulse in fifth space 4% in. from mid-sternum; area of
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to the mid-sternum but not audible in the bhacke

was audible at
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The second sortic sound was closed. Canter rl wvas present o
]

the left of the sternum. The venous tracing showed & normal
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royihm ouw e rapidliityv 01 Tne nulse i1nveriered wivth The alsvinciv—

ness oi the waves; the A waves occurring before the veniriculer
svstole was completed. e.g. Fig. 26,
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the first month under observation patient continued to lose

_ and at the end of that time bvegan again to cowmplein of
wheeziness durine the n
~L

I saw her in several sttacks of car-
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diasc asthma in the ear ruing; they were associated with rapid
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nulse and canter rhyvhme.
)

TeFo22, Patient feels as usual - pulse rate 84 - 112 per min.

8eF.22. At © s.ms patient complained of severe palpitation. Puise
very rapid 156 - 160 per min. There was no engorgement or increas-
ed pulssetion of the juguler veins. The systolic bruit disappeared.

bt

The tracing indicates the presence of auricular flutter - Fip. 27,

There is a wave on the upstroke of "v" which occurs regularly et

a constant interval from the "a" wave. IT does not bear o coustant
1] ]

relation to the "v" waves. It is auriculer in origin. The auri-

cular contractions mey have heen twice that of the ventricular or

they have heen more frecuent - the "a" waves are often ohscur-

ed by the ventricular systoles.

tient was unfortunately unahle to take digitalis or strophanthus.
105,22, The pulse continues at the same rete 160 per min. Pulsus
alternans - is present. The "mev' rhythm has quite disappearsd and
in some tracings two larce waves, with smaller waves superimposed,

are seen; in others there are found rapid minute waves cccurring
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lectrocardicoram was aveilablee.
v fell to 108mm Hge, dimstolic 76mm He.
i1. She cswnlained of & sensation of a lump in

could not swallow. Signs eof Failing circul-

and symptoms %;ULLLYHLL&
unstahlie. Pulsus alternans

1“Vr>wco temporarily - systolic
but on 23.F.22. & return
1 8 1311 in systolic bloed

¥ F

o 4 1 b pe B » R O
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pressure to 11

Omm Hg. end in diastolic to 82mm Hre The increased
rapidity persisted with periods of irreguler pulse. There was no
definite onset of the ~r“eiuiiri ¥ = would appeer without any
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increase in the symptors and would pass oiY cuite as suddenly.

No tracino was availahle ~ecause of the extreme restlessness o

the patient. The heart hecame more dilated - area of cardisc dul-
<t

~ - T » s m » - % _ . . 3 s FORg 3. _
7= in. by & in. The liver beceme more enlarged. Cordiac

died 6.6.,22,

increased steadily
Pogt-mortem evamination: -
"he thyreid eland we1ghci £ 07z. It was eniarged, extending

3% 3

aiong the trachea into the thorsmecic cavity; it was firm and nodu-

and oun transverse section n.uohes of colloid ma%eri&l were

4

eous deposits were present in uhe degen@rated BIeas .. ﬂn microscop-
ic evemination & mixture of
chronic inflammatory changes

| Tound ee.g. Fiw. 29.04b,




From the c¢linical picture - enlarced thyroid without thrill or

bruit, delayved apnenrsnce of hyporthvroidism, absence oif vanstro-
. s G W . .~ 5 i - 3 s -
investinal crises an zophvhalnwus ,uond 2 dogree ¢y
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that the suiiered irom thy
adenomatous and colloid coitre.

The thymus was absent.

"he heart weiche Ih 1= oz The pericardium and epicardium were

Frr A el > 2 37 i 2 "o
normal. h wvas ailiated ~ its wall was 7 in. thieck
&t the bhase. The right auriele was much dileted snd the musculi

nti marvedly seperated. The valves of the right heart were

] a8 was also the left vent-
e % in. thiek at the apex, zin.
i : L8 Qe cusp of the mitral valve showed o
few patches o1 wbhelomj_ The aortic orifice was narrowed and the
elve showed advanced calcareous deposit. The richt lateral and

medial cusps were firmly adherent slong their adjimcent surfsces

and the edre of the cusps much thickened with calcarecus masses.
"he lett lateral cusp was puckered with calcereous nodules. The

: reravive process had spread to the wall of the aortic sinuses
but the orifices o? the coronary arteries had escaped. The aorta
showed patchy stheroma in its ascending portion. No lesion o7 the
onrovﬂrv arteries was found in their mein porvions or larger
divisionsoe “1erovcopic evamination of the venuvricular muscle show-
ed e-tensive fibrosis involving particulerly the apex of the heart

and the rmuscle imredietely underlying the endocardium. There was

Ty

also definite pa“iaru<r1a~ Tibrosis, .. Mig. 30,
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These findings were stive of some interference with the hlood

supply -~ the parts of the heart supplied by the finest divisions
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Muscle Lihres do wol ,;A A
renerative chanwe present would bs cuite sufficient to de-
press the conductivity of the muscle and this was still more like-
ly to result when the auriculer rate vas greatly accelerated.
The 1liver spleen end kiduneys showed venous congestione.
The onset ¢f flutter wes obviously associated wi
ion
thyroid intocicatior
ease.

th diffuse myo-
cardial deveneration. The mvocardial change was the result of
N 1Y
In a1l cesses i

in association with pre-existing hearv dis-
in w

hieh a post-mertem examination has been made,
disease of the auricular muscle has heen present. It would appear



that depressed conduction in vhe auriculiar muscle is largely res-
pongible ior its occcurrence. 'here is no eviderce that it can be
produced by nerve influences elone - section of the vagi or sym-
pathetic stimulation. It would eppear however that in cerwvain
cases there are narvous influences at work.

it

b o

"he associated symptoms of flutter depend on the venitricular rate.
or 1 1ily and clinically there would appear to be some
connection bﬂ ween auricular e’Lrasyutoleu, flutter and fibrili-

avion. H~pe?1menta1;v iv has been found that weak faradization of

the suricular wall will produce a series of suricular evtrasys-

toles; stroneer stimulus will produce asuriculer flutter and if the
strength of stimulus bhe s+tiil 1

further increesed suricular fibrill-
stimulation will convert Tiutter into
'y oceurs when digitalis is sdminister-
reverse order mey occur when quinidine

wtions will supervene. ‘aga
fibriiiation &nd this usuall
ed in cases oif Tiutver. The
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sulphete is given. The inter-relation of these three conditions is
well illustratved in the following cese:- MeCo met. 49 yrs. was
admitted 19.6.22, compleinine of shortness of breath, palpitetion
and sherp pain in the recion of the heart. The symptoms dated
from an avvack of acute lohar pneumonie from which the patient had
surrered some fTour years previously. They had veried in intensity
during that period but had bHecome rather more distressing two
weeks previous to admigsion.
Petient was well nourished. There was no oedema and his urine ez-—
iy irreguiar and venous tvrac-—
1 with moderate venous en-

amination was nil. The pulse was tots
ings demonstrated auvicular fibrillatio

}.a.. !-w'

gorgement e.v. Fige. 33,

Pulse rate 72 per min.; heart rate 84 per min. The systolic blood
pressure of the most forcikle beats, was 138mm Hg; dimstolic bloed
pressure 83mm Hg i.e. & pulse pressure of %2mwm Hg was present.
Macimum impulse wes in the sixth space 7% in. from the mid-stornum;
Aree of cerdiac dulness was £ ine. by 7 in. Ry radioscopy the

heart was found to be erlarged to the left.

There were some reversible crepitations at the base of the left
1Unw

The liver was not eniarved.
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22,5,22, Ouinidine sulphate grs. 6, toie.de. given. After five deses
the pulse was rezular in rate and rhythm but the rapidity of the
pulse was marked - 108 per wine. The normal sequence of contract-
oo 34,

ion was apparently present e.ge F

Tig Bk

this rate was mainteined and the blood pressure gradually
27e% 622, t'uinidine stopped.

28.5:.22, Patient complained of feintness. Systolic blood pressure
110mn He, diastolic 70mm Hg j.e. the pulse pressure was 40mm Hg.
The polycraph tracing demonstrated regular action of the heart
with disappearance of the normal seguence of contraction. Auricul-
ar flutter was apparently present e.g. Fige. 3%,

The rate was variable - as & rule 120 per min., but occasionally

fell to half that rate which was & very significent feature.

No treatment was givene.

30,522, Pulse irregular; a biceminy was present in sowe tracings
but the diastoles varied in length there was no "a" wave in the

venous tracing e.ge. Fig. 36.

80,5.22, At 2 peme quinidine started t.i.d.
81.F.22, Pulse reculer in rate and rhythm, 122 per min. The ven-
ous tracing was the same as that on 28.£.22. - flutter apparently

present e.g. Fige 37,

"his continued. . it .
4,6.,22, Patient connialned vprv much of palnitatlon and sense of



gufrtocation as he dropped oii to sleep. Pulse reve 108 per mine
3 s T T drranrilar e, T 9%
and cccasionnlly irresular e.ge Fim. 3.
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hlood pressure rose to 130mm Hgy, diastolic to 8Zmm Hp
ruit was audible for the 7irst time.
maﬁntaﬁued durinz the followingy two months.
ing up 6 boeurs per day and feelinz well.
a.mes pulse normal in rate and rhythm.

At 11 aem. total irresularity again present. Rate 100 pe
Mmilo €oe i, 40

At 2 pem. tuinidine ors. € given.
t 6 pe.m. Rate and rhythm normal. Pulse rate was 7% pe

niNe oo e 4jo

12,8.22, Patient was allowed 1C nutes exercises. He eomplained
of palpitution followine it and trecings demonstrated occasional

auricular evtrasystoles e.g. Hioe 42,

. Pai gse rate was 132 - 140

16.8.22, The condition avain relapse
i : 112vm He, diastolic to

n. Systolic hlood pressure




iy I ! )

pavieny E"Di;':'g;r aine

fdxi?roiruye

18

sweiliow Teo

Preventy

3
Ja

te 124 per min. 5 Pressure

ic 8%mm Hee tluinidine GTS . teisdo
23.8,.22 A.uel three dOSES o? quinidine sulphate

There was  on the last

cf flutter.

ored.
gts

1 T €AY T A < Yiep
1nNTvervenivgy

two occasions

gatisfactory

124mm Hgy diastol-

started.

17

the normal
apparently

rnV“i
uoe

in demonstrat

Polyeraphic always -
fiutvver case was adduced of the accuracy of
iny che pa’ &F“L&red at the out-patient

departme of an attack similar to those in hospitale.
"he pul ner mine sttolic hlood pressure 1085mm He.
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8 presystolic murmur; nor did it resemble the itracings o7 T e

what 1
aurieular €
polyeraphic tracines.

the was and

rhythm,

What the nature of rhythm

oeh
achye

accelierated an

he learnt

normal,
from

- ¢can now ie

idine

occurs

ventricular rate is

rhythm is restored;
slowing and been
slowing

¢uin therapy the

iv

before the normal

auricular osciliations are has
1\1& Y— ’ v

©0

f .. %

iment ©to be due

ral noresise

the auricular

ve

The shove sevion of
ate and that o flutters.
ML o oned am 2 w11 Wy SN +

he actior of cuiridine suliphate is of interest.

nine cases.
curring in

treaiment,
venous

the

{m .
e Rac inas

hatteal [ caung

@Eo\': Quuadive qivew,

r_.AA S —

s 0O

ardia

accelera

which did not respond
diastole

ricin

whether a
utter
in

2

or 1l

As a rule

ted bhut this
gCCurs w
shown

and in

hen the
by exper-

part to
cuinidine sulph-

I have observed

D O

appeared in







31

This change was associated with the complaint on the part of the
patient oi a flutterinz sensation in the chest. These oscillations
may have been indicative of transitions hetween fiiriliation and
flutter. '

Tn one case only was the normsl rhythm restored with any degree
of permanency; the condition relapsed once within the following
18 months. In 4 cases in which definite organic disease was pres-
ent from old rheumatic infection, cuinidine was harmful; even

when combined with dicitalis no cood resulted. In twoe cases no
reaction was obtnined. One cuase died suddenly after seven doses

of or. 6 had been miven. The ventriculsr rate had increassed ?ron
84 to 100 per min.; otherwise no chanpe hed cccurred. Sudden

death From quiridine may be due to ventricular fibrillation. In
some cases cuinidine everts a toxic action on the ventricular |

AR

muscle; multiple ventricular evtrasystoles may appear and are
probhably the forerunners of r?iuriliation. Embolism may 7follow res-—
toration of vhe normal rhyvhm, perticularly in lone-standing cases.
The action of guinidine sulphate hus heen investivated experi-
mentally and it has heen found that it lemgthens tvhe refractory
period of the muscle aud depresses conduction. Applying these
results to the circus theory lewis concludes that the results
from quinidine depend on which e?fect is the predominant - if pro-
longetien of the refractory period ne the imporitent {esture. then
circus movement will cease as vhe contraction wave wili be no long
er able to re—enter its path because of the reiractory auricular
muscle; if depressed conduction be the principal result then the
wave will travel less quickly but circus movement will persist.
I this bhe the ezplunation of the section o7 cuinidine then it is
only to be evpected that its use wiii “e atvended with very
limited success. [t exerts nc inf?luence on +he pathoiogical
chenges in the auriculer wuscle which are o? prime importance.

vt

57

4
The whole subject of cardiac arrhythmia is of intense interest.

The more irregularities o7 the heart are studied the more obvious
does it appear that extrasystvoles, tachycardia, flutter and 7ib-
rillation are allied in nature. Experimental proof is not lacking,
and has already been referred to, that in hearts with etvtrasystol-
ie arrhythmia, the highest ~rade arrhythmia, namely Tibrillation,
may, under suitehle conditions, be produced by cardiac stimulation.
Unfortunately the same sequence has been seen clinicelly in treat-
rent by cuinidine and very occasionally by digitalis when the ]

varnings by extrasystoles have heen neglected.




32

"he apparent difference between Pibrillation of the ventricle
and that of the auricle is merely a question of difference in
structure o7 the two chambers. Faradic stimulation of the suricie
will produce evtrasystoles, flutter and fibriliatvion according to
the strength of stimulus, and clinically it is & matter of comron
ezperience that auricular extrasystoles precede the onset o?
fibrilliation.

The process underlying the single extrasystole would thus ap-
pear to be closely related to that underiying the ¢rave disorders
of cardimc rhythme. It has heen said that extrasystoles way occur
in normal hearts but to say that, is to go too far - all we can
say is, that in & certsin number of cases exhibiting extrasystoles
we can find no lesion to account for them. In the ¢reater number
of ceses thereate some abnormal conditiong whichare not & constent,
which predispose: to their occurrence and in the case or the high-
er grades of arrhythmia these aonormal conditions are usually
profound.

i
|
i
|
i
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