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As regards treatment, most of the recognized principles
of cardiac therapeutics apply. Some special points,
however, deserve attention.

1. The exciting cause must be sought. Sometimes
this is obvlious—for example, when rheumatic fever has
led to the vicious circle of aortic regurgitation and cardlac
iechaemia, or when pnewmococele- infection hes led to
that of pneumonia and heart fallure., At other times
close Investigation of detall wlll be required. In law
“ de minimis non curat lex” may be pardonable; but “de
mintmis curat medicus” 18 a safer motto for the pbysiclan
dealing with obscure direase., Thus an ill-ventilated gas-
11t office or over-indulgence in tobacco msy so depress the
heart, even when organlcally sound, that the pulse
becomes feeble and intermittent and life miserable and
useless, the heart and general health depressing each
other. Re:moval of the exciting cause may in 1tself ensure
rerovery.

2., It is frequently desirable to actively treat each of the
several factors concerned. In pneumonia, for example,
the practitioner who merely watches the ‘lungs, and is
oblivious of the more important cardiac signs, loses the
best chance of helping his patlent weather the storm.
The finger on the pulse is as lmportant as the stethoscope
on the chest. Again, it in the rush of the out-patient
room the unsound heart of a coalheaver is stimulated with
digitalls and strychnine, while no steps are taken tolessen
the dally toil that 18 hindering Nature’s efforts at compensa-
tion, the remaining span of life will probably be but brief.

3. Where there 18 a cholce of treatment, each prac-
titloner must attack what appears to him the locus minores
resistentine. Hence results a varylng modus operandi fox
the same disorder, a varlety which puzzles the patient,
especlally if several doctors are consulted in succession.
Au example will illustirate the polnt: A stockbroker of
advancing years suddenly collapszes, and is found to be
suffering from insomnia, faillng heart, crepitation over
both bases, albuminuria, general anorexia and dyspepsia.
Oae physiclan orders him to Swlitzerland, believing tha$
complete change of scene and air will so restore his
nervous system that circulation, digestion, and renal
organs will rapidly get back Into working order. Another
prescribes a long spell of bed. No 8tock Exchange Daily
List can worry him ; recambency will give his heart less
work ; the warm bed will act on the skin and relleve the
kldneys; the lighter diet will facilita‘e the work of the
stomach and llver; the Improved circulation and
digestion will relieve the lungs and react in favour of the
heart, In brlef, this treatment entures physiological rest
to brain, heart, lungs, and viscera, a change ot alr and
scene belng .prescrived, at a later stage. As a result of
these cumulative measures, the viclous circle is converted
into a healthy one, all the organs improving by degrees
and helplng one another in an agcending scale, Here are
two methods of breaking tbe viclous. cixrcle, and each
method would at times be most successful,

4, The close dependence o the heart on the central
nervous . system ‘i3 shown by the existence of several
viclous ciccles in nervous introspective patients. Olt-
times there is a baseless fear of sudden dissolution, or
some trivial allment is magnified into such importance
that all useful altruistic lite is ruined. Here a lew well-

chosen words from a trusted counsellor may sever the

bonds and loose the sufferer from a state of despair.
Where insomnia forms part of the neurosis, a dose of
morphine may render great service, acting, in the words
of Prldgin Teale,  like a good coxswain, who rallles a crew
who had been catching crabs, and makes the men pull
togetber,”

5. Many viclous circles assoclated with the myccardinm
arlse irom the fallure of compeasatory changes, ag, for
instance, when a salutary hypertropby 18 followed by
undue dllatation, caused either by degeneration of the
myocardlum or by the excesslve work throwa on the
heart. Here treatment may do much to increase the
vigour of the myocardium or to lighten its load. By
either one or both courses the falling compensation may
be 80 restored as to render the heart once more equal to
its task. Above all must an ample supply of pure blood
be secared to the myocardium,

CONOLUSION.

Indulgence may falrly be clalmed for this the first-

attempt to deal systematically with the vicious circles

assoclated with a great organ such 8s the heart, the
capital, so to speak, of an empire with whose remotest
outposts it is, for good as well as for ill, in constant com-
munication. The subject is one which throws some fresh
light on Hipporrates’s aphoriem :'°* Svumabéa wdvra: kara
pév obhopeiny mdvra, kdra pépos 8¢ Ta év ékdoTe péper pépea
mwpods 76 épyov, that 18, “ the whole body eympatbizes with
every member, and every member with the whole through-
out its structure,” and emphasizes the limits that are
imposed on the vis medicatriz naturae.
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REPORT, WITH COMMENT, OF S1X CASES OF
) HEART-BLOCK,
WITH TRACIKGS, AND ONE POST-MORTEM kXAMINATION
OF THE BEART, ’
BY

E.O0.JELLINEK, M.D,, and C.M.COOPER, M.B,,

SAN FRANCISCO.

IN the Journal of Experimental Medicine, January, 1906,
Erlanger summarizes the results ol his admirable ¢xperi-
mental investigations upon the -function cf the auricmlo-:
ventMcular bundle as follows : :

1. In the dog, the impulse which normally causes -the
ventricles t0 contract is conducted through the auriculo-
ventricular bundle of His.

2 By compression of this bundle all stages of heart-block
may be obtained. Thete include (@) an increase of the Inter-
systolic pause ; (b) an occasional ventricular stlence ; (c) regu-
larly recurring ventricular silences—for example, one sillence
in ten, nine, eight, seven, six, five, four, three, and twoauricular
beats ; (d) & two-to-cne rhythm ; (¢) & three-to-one rhythm ;
(/) complete heart-block.

3. Asarule, the ventricles take on a constant slow rate at
the moment complete heart-blcck 1s established. Occasionally,
usually when the block bscomes complete suddenly, there
results a marked preliminary slowing cf the ventricular rate.
The auricular rate does not change.

4. When the blcck is complete, stimulation of the vagus
perve has no, or but & minimal, effect upon the rate or force
of the ventricular beate, whereas the auricles still react
normslly.

5. When the block is complete, stimulation of the accelerator
nervs increases the rats both of the aurlgles and ventricles.

6. When the block is complete, the rate of ventricular beats
may not be materially affected by variations in the general
blood pressure, nor by asphyxia, nor by interference with the
coronary circulation.

In his book, Das Reizleitung’s System des Saugeticr-
Herzens, Tawara records his wonderfully painstaking
anatomical researches, He demonstrates that the A.V.
bundle is the trank of a tree-like system (comparable to
the bronchial system) which has its roots in a tangled
“knot” above the fibro-cartilaginous atrio-ventricular
septum, that it sends backwards a short bundle to the
neighbourhood of the anterior part ot the coronary sinus,
where this becomes connected with the suricular muscle
fibres. The trunk ol the tree after breaking through the
auriculc-ventricular septum splits up into two prongs, one
for the left, the other for the right ventricle. These run
subendocsrdially and divide into branches, which re-
divide ti11 the ultimate twigs come into direct connexion
with the ventricular muscle fibres. Throughout its course
this tree Is 1solated by means ol connective tissue, and
wlithin 1t blood vessels and nerves are to be found.

Through the methods of instrumental registration 2
the workirg of the cardio-vascular apparatus, as evolved
and Interpreted by Mackerzie' and as further elaborated
by him and Wenckebach, pbysicians are gradually attain-
Ing greater accuracy in the study of cardlo-vascular caces,
and it Js through readirg their publications that we are
tempted to write these reports

For recent reviews of the literature and publications of

-excellent tracings the reader 1is referred to two papers, one
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by Ashton, Norris, and Lavenson,’ the other by Gibson
and Rifchie.? :

Here we propose recording in full the history of a case
of acute heart-block with post-mortem findings, ol which
only a bare notice has previouely appeared, reviewlng
from the clinical standpoint the cases which have come
under our notice, and publishing some «f the more
interesting of the tracings taken from these patients.

CaAsE L.

The patlent was a yourg man of 30, of exctllent family
history. Six years previously he had acquired syphilis, for
which he was treated by mouth for six months. Two years
later he contracted gonorrhoes, from which be never entirely
recovered, a morning urethral drop being regular in its appear-
ence. Till six weeks previcus to his admission into hospital
his powers of endurance were good, and his fisld of cardiac
response wide. At that time he had an acuts exacerbation of
his gonorrhoea. This afler three weeks led to a bilateral acute
epldidymitls. He developed fever, felt chilly, suffered from
headache, and later experienced pain in the bamstring and
wrlst tendons. Three days prior to admission, whilst resting
jn’ bed, he suddenly felt.faint and everything became dark.
He momentarily lost consclousness ; when he awoke he arose
and tried to sweep the floor bat he became dizzy acd fell upon
the bed. Five ceizares ccourrrd in quick succession, all being
‘of the same chaaracter. During the next thres days he had
many falpting spells, but no new symptoms arose. When
admitted his temperature was 100°, pulse 80 to 90, and it
remained at about that figure for two days, during which only
& few seizures occurred, the pulse at these times being very
slow. Then 1t became permanently infrequent, and continued
g0 till his death two weeks later. The following status was
taken by one of us on the third morning after his admission :

The patient is & short, thin, wiry, muscular man. He 18
somewhat cyanotic, but there is no oecema. There 1s no
paralysire, and his joint movements are free. Little petechial
spots are present over the body surface. The hamstiing and
wrlst fendons are hypsrsensitive and romewhat rigld, but not
swollen. The luogs are normal. The heart dullness is
widened, the palpable spex being 1 in. outstde the mid-
clavicular line, A systolic bruilt is prescnt, and is moest prc-
nounced at the mitral ares, and is transmitted in all dircc-
tions. The ventricular rate is 22 to the minute; over the
auricles faint double soundsare heard in the intervals between
the successive ventricular sounds. The radial pulse is 22 to
the minute, regular in rhythm, of gcod tension; in the pausre
tiny beats can be appreclated. The neck veins are not dilated,
but pulsate much more rapidly than the radial pulse, appa-
rently about 4 fo 1. There I8 now no urethral discharge. ‘fhe
prostate 1s enlarged and of irregular consistency. On mas-
saging 1t a coplous amount of muco-pus is discharged. In this
no gonocoaci could be detected. The.epididymes are hot, en-
larged, and tender. The l}iver and spleen are normal in siza.
vhe kidneys are not palpable. The nervous system and special

epses are Intact. :

€ Later investigations showed that the urine contained many
threads, but was otherwise normal. : The leucocytes rose to
40,00 per c.mm., the polynuclears being in relative excess.
Repeated blood cultures were negative. The systolic blood
pressure (Stanton spparatus) was 140 to 145 mm. of Hg, and
the lower point of greatest oscillation of the mercury column
was from 100 to 110 mm, At this level, between-t{e larger
osolllations due to the ventricular systoles, were smaller
oselllations, probably due to-the contraztions of the auricles.
The sphygmograph of the radial pulse also showed on .the
down stroke the little elevations which the finger previously
could detect, and to which the movements of the mercury
column bore testimony. ’
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Tracing 1 (Case 1).—Venous and radial pulse.

The patient’s temperature ran a marked septic course, at
times intermittent, at times remittent, varying from' 105° to
97°, Partpassu the pulse varied from 40 to 20, thus showing
response to temperature changes. Chills occasionally occurred,
and marked sweating was present. During two weeks many
parcxysmal selzures happened. At first they were of the nature

of fainting spells; later the pssudo-apoplectiform, and later
o oyanosis became

still eplleptiform attacks developed.
deeper, the patient often becoming very blue duringa pro-
fonged seiznre. During the milder paroxysms the neck veins
continued to pulsate, and the auricular sounds were still
audible.” During the severer attacks, the neck veins, after
ulsating for a few seconds, became much distended ; they no
onger pulsated, and no scunds could be heard over the base of
the heart. = The. patlent continued to weaken, the heart
gradually grew feebler, and death occurred in an attack
fourteen days after his admission. A few hours before death
the temperature fell from 105° to 95°, the pulse, however,
remaining at 40, to which it had risen with the preceding
temperature rise. The greatest length of absence of pulse-
beat up to the time of his death was 40 sec, -

The clinical diagnosis was : Acute gonorrhoeal epididymitis,
acute gonorrhoeal sepsis' which haa led to'an acute involve-
ment of the bundle of His. : S0 ‘ k

We regret that the temperature and pulee charts, and the
st of the sphygmograms were burnt in the San Francisco
fire. The curve (No. 1) appended is a traced copy of a sphyg-
mwogram taken with the Mackenzie Instrument. The sphyg-
mogram had become adherent to.the wood ob which it was
pleced to dry, and eo escaped destracflon. It shows that
heart-block was present, but it is too poor to admit of a strict
analysis. } C

Autopsy Report of the Héart (only part oblainable).—
Mr. . K., patient of Drs. Jellinek and OCooper, January
12th, 1906. .

Clinical Diagnosis.--Gonorrhoeal sepsis, death from acut

‘Adame-Stokes’s disease with heart-block.

Heart of normal size. Muscle of normal appearance every-
where, except directly underneath the membranous septam
near the large flap of the mitral valve. At this point on the
left side of the septum the endocardium shows several ragged
perforations, the largest one about 2 mm. in diameter, which
Jead into deep detects inithe myocardium. The muscle, near
the lesion in the endocardium is quile opague and soft. On
the corresponding side on the right side of the .septum the
space between the median flap of the tricuspid valve and the
upper part of the muscular septum is filled with solid mixed
thrombue, - : ’ : o

Smears from the thrombus show much granular material, few

.red and white corpuscles.: No bacterla found, in spite of care-

ful search. Seotions of ihe diseased area show a complete
necrosis of the heart muscle, which begins at the membranous
septum and extends into the muscular septum on the right
slde for a distance of 10 mw., on the left for 8 mm. In the
middle of the section it does not go quite tofar. On the right
the nearotic area is covered with an ordinary mixed thrombus.
The necrotic mass contains some nuclear débrisin places and
also quite. a little orystalline pigment (haemotoidin). . Along
the edge of the.necrosis one finds .some leucocytes (poly-
nuclears and lymphocytes), and also some new-formed connec-
tive tissue cells. The adjoining muccle s normal. Rerlal
sectiors show that a medium-sized artery entering the necrotis
part from the membranous septum and.two- of its branches,
of which one runs towards the.left and one towards the right -
side of the muscular seftum, are filled with thrombus con-,
sisting of granular material and fragments of leucocytes. .
No bacteria found in the thrombus in. the arteries, in the
necrotic area, or in the thrombus on the outside. Specimens
were stalned with Weigert’s modifications of Gram’s method,
methylens blue, eosin, dilute: carbo-fughsin.: Anaemie .
racrosis of muscular septum in the region of the His bundle,— :
W. OrPRULS, - B .

CASE 11,—Incomplete Heart block but mo Paroxysmal -
: * Seizures. : . Coe

H. Y., a farm Iabourer, aged 31, was admitted info.the
German Hospital, Jaly 7¢h, 1906, complaining of occasional
shooting pains in the cardiac reglon. " Father and mother
were both dead, the former from cancer af 68, the latier at 54,
cause unknown. When a child he had measles. - He knew of
no other illness, and denied all venereal infection. 'He drank-
but little, but smoked and chewed considerably. Till a week
previous te had worked hard snd felt well ; since then he had
experienced shooting pains in the lower lefi mammary region.
These travelled towards the margin of the lett chest, were
of momentary duration, and after them he fel§ somewhat
br;eathless. He bad never fainted or had any kind of a
selzure. :

Examination showed a thip, tall individual whose faca and
hands were much tanned. . His natls, lips, and gums were
pale. ~ Both supraclavicalar and infraclavicular regions were
retracted, and had been apparently the seats of old tubergulous
trouble ; there were, however, no indications of recent activity.
A few hard small glands were palpable above both clavicles.
There was no anaemia, and none of the systems gave any
furtber indication of disease exoept the cardic-vascular. .

The heart was of normal size ; the rate was 36 to the minute
with regular rhythm. The apex beat was weak but localized.
The heart sounds were clear and distinct. ‘Over the base falnt
sounds ‘were at times audible during the ventrlcular silence,
at other times not; the point of greatest intensity of these
faint sounds was in the second right interspace, 1 to 1} In. to
the left of the sternum. At the 100t of the neck much more
rapid vibrations were apparent in the neck veins, the latter
not beirg distended. The ratio of the venous pulse to the
carotid beat seemed about 3tp1l. The pulse-rate was 38 to
the minute, apparently regalar tn rhythm ; the tenslon was
fair, both radial pulses were equal. The walls were thickened,
but the arterles were not tortuous. ' . .

At times the venous pulse was not visible, and deep rerpi-
ratory efforts or muscular movements were required before.
the veln waves could be demonstrated {fo observers. On .
standing, the pulse-rate was 42 to the minute, ' After exerclse’
the pulse-rate was 24 during the first succeeding half-minuse.

The patient was kept for a week in bed and suitably fed.
The heart become somewhat dilated, but the pulse-rate
remained the same. Then iodide of potaseium was adminis-
tered, 10 grains t.1.d.. increasing 1 grain every day. The pulse-
rate then rose to 55-60 at rest; after walking, to 72. The .
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patient’s condition much improved, and after a month he left
the hospital feeling quite well. The heart was then of normal
size. The tracings showed that the patient had incomplete
heart-block with a 3-1 rhythm (auricular rate 112, ventricular
36-38). The a-c Interval was never more than } second. This
however, we regard as no absolute index of the conductivity of
the bundle at the times when the ventricular systole falled to
odeur, and consequently do not feel justified in regarding the
condition as being due to diminished excitability or contrac-
tility of the ventricular muscle. Later the auricular rate was
halved, and a ventricular systole followed each auricular con-

traction.. Under atropine (#; grain subcutaneously) the pulse

registered 90-100, To save space these tracings are not
inserted. ' .
CASE I1I,

A. H., male, aged 27, a labourer by occupation, was admitted
into'the German Hospital in June, 1904, complaining of dizzy
spulls'and breathlessness. His family history was irrelevant.

As‘a child he had developed whooping-cough, measles, and
mumps. He denied all venereal infection, drank but little,
and neither chewed nor smoked.

* Up to four years before he felt quite well. His powers of
endurance were good, and his field of cardiac response wide.
Then one day, whilst ploughing, he strained to lift his plough
from a rut. He suddenly felt pain in the precordium, and his
heart ¢ just jumped.” He did not fall, but at once went home
feeling faint. Since then his field of cardiac response has been
much narrowed. A year ago he began to be afflicted with fre-
quent attacks of dizziness, and during the last few months he

has had many fainting spells, in which he frequently lost .

consoigusness,

Status.—All the systems, with the exception of the cardlc- |

vascular, were healthy. The heart was greatly enlarged. A
soft systolic murmur was gresent at the apex and was trans-
mitted into the axilla. Toward the base the murmur became
rougher and louder, was more pronounced over the pulmonary
region, and was not transmitted into the neck vessels. The
heart-beat was twenty to the minute. The second pulmonic
sound was louder than the second aortie. The peripheral
atteries did not pulsate unduly. The jugular veins were not
distended, and no abnormal pulsations were noted in the neck.
The radial pulse was twenty tothe minute, regular in rhythm,
nioderate in size and tenslon, equal on _both sides. The walls
weore not thickened.

‘Whilst in hospital he had many selzures, these varying much
In 'severify. An aura as of something ‘‘ascending from the
abdomen and cutting off his wind” preceded these attacks.
He would then lift his finger to warn us that an attack was
coming, and the seizures uniformly followed. The patient
finally died during a selzure. No pecropsy. )

The attacks were mostly pseudo-apoplectic or epileptiform
In character and accompanied by rotationof head and eyes o the
right. The longést duration of absence of pulse was one minute
forty seconds. During the longer seizures involuntary move-
ment of rectum and bladder frequently happened. On recovery
from the selzures four pulse beats about four seconds apart
would occur, then the pulse suddenly became very rapid, the
Pnlse exhibitingthe staircaseeffeot, then systoles would dropout
rregularly, the pulse falling to 50-60 per minute, and later to20.

‘We briefly refer to this case, notwithstanding the loss of our
detalled racord and trasings during the fire, because of the age
of the patlent (27) and the pecullar behaviour of the pulse
following an attack, We clinically regard it as a case of
myocarditis due to causes unknown, in which dilatation of the
heart had suddenly cccurred whilst he was liftlng a plough,
the degenerative process having either before that time or
later involved the bundle of His.

Casxe 1v,

Mr. D., aged 68, a stockholder by profession, was seen by one
of us In consultation because of the happening of peculiar
cerebral phenomena following an operation for cataract. He
became unconscious and comatose, and seemed as though he
would dle. Artificial respiration had been performed, greatly
to the annoyance of the patient, who, having passed through
many such unconsclous spealls, strongly objected to the dis-
turbing artificlal respiratory movements.

He had had gonorrhoea and syphilis; had used aloohol
moderately ; smoked but did not chew. .

Nine years previously he had a slight fainting spell,! and
such attacks had recurred at intervals for the next five years.
Four years ago they began to happen more frequently, twenty-
five sometimes occurring in a week. Of late these seizures
had become of a graver type, they, however, occurring at
irregular Intervals. His field of cardiac response had been
narrow for some years.

Status.—Theliver is congested and large. With that excep-
tion all the systems other than the cardio-vascular are healthy.
Cardio-vascular: The heart is much enlarged, being 19 om.
from right border to apex. The precordium heaves at each
ventricular systole. Between the main beats little ones are
occasionally appreciable below and outside the nipple. A loud
soft sratollc murmur is audible at all areas and is transmitted
1a all directlons. The second sound i1s loud at all areas.

Following it one can sometimes hear faint tones like faint

echoes, these belng best heard atthe apex:. The ventricular
rate 15 28 in all postures. The jugular veins are not disténded

bat distinotly pulsate, there being apparently two veln’

HEART-BLOCK,

‘between sucocessive' carotid pulsations.

The radial pulse
s 28 +{fo the minute, regular in rhythm, of high
systolic tension, equal.- on both sides, the walls are
fibrously thickened. In severe attacks the pulse ceases to
.beat, the patient breathes stertorously for ten seconds, then
breathing stops, his tongue is thrust between his teeth, is
bitten and bleeds, the head is jerked over to the right; the
eyes open, the corneal reflex is absent, the face is quite blue.
Then, fifty seconds after the breathing ceased, a pecullar
¢ chortling ” breath istaken which leads one to think that he is
breathing his last, the face becomes bluer, the hands and feet
tremble ; after another fifty seconds of apnoea another choking
breath is taken and the face becomes blue-black. Then two
and a half minutes after the onset of the period of pulse
absence, one loud stertorous respiration occurs, a slight wave
is felt in the pulse, ordinary breathing is resumed, and the
patient awakes. During the seizure.involuntary movementis
of bladder and bowels occur. For filteen seconds the pulse is
very rapid, then 1§ suddenly drops to 28 Many similar
geizures were noted, and to those unfamiliar with the previous
attacke it seemed that the one witnessed must inevitably be
the last. Nevertheless he gradually improved, was able later
to leave his bed, and for the last two years has been able to get
about, having had no attack. The systolic blood pressure—
200 mm. J.Hg. The diastolic (?) 150 (Stanton).

A tracing (No. 2, slow speed ; time Interval, one-filth
second) of this case is appended. Two auricular con-

¢

Tracing 2.—Simultaneous record of jugular and radial pulses.
Note the alternation of the height of the auricular waves. This
is due to the auricular systole taking place every other beat during
the period of closure of the auriculo-ventricular valves. The
block was a complete one. No v waves are evident, which is not
uncommon when auricles and ventricles contract synchronously.
Time beat ! sec. Tracing 3, which showed three auriculsr
systole:is at one place between two successive ¢ waves is purposely
omitted. ;

tractions are seen between two successlve ¢ waves. One
otcurs always during the perlod of closure of the auriculo-
ventricular valves and therefore is always a high wave. The
time interval between the beginning of this high elevation
and the succeeding auricular contraction is constantly
greater thian the time interval following in the propor-
tion of 43 to 44, and this though we would expect the aurlecle
to fill quicker after the big wave. The rhythm in this fracing
is 2 to 1, but we are dealing with a case of complete heari-
block. This was suggested clinically by the constancy of the
pulse-rate In all postures, and by taking many fracings we
obtalned curves on which ¢ and the following A betane very
close together, three auricular contractions then occurring
between two successive ¢ waves. We were not forfunate
enough to obtain tracings of the rapid pulse immediately
supervening on an attack.

CASE V.

H., a shoemaker, aged 61, was seen by one of us three years
ago. He was a big, powerful-looking: man, with an excellent
family history. He himself had been exceptionally healthy,
had never acquired any venereal disease, drank but mode-
rately, and never used tobacco. His seizures had begun as
“dizzy spells” a year and a half previously. During these
spells he saild he reeled like a drunken man, Later, * fainting
fits” supervened, and whilst bending at work he would fumble
over ‘“just as though he had been shot” He was taken fo
hospital, and remained in bed for six months. During tha§time
the attacks were very numerous, twenty sometimes occurring
in a day. When they occurred whilst he was lying in bed
they frequently were preceded by a pecullar sensation travel-
ling up from the middle of his neck, and accompanied by
ringing in the ears. He thought he could sometimes avert
‘the threatened selzures by widely opening his mouth and
taking a deep breath. The more severe attacks wete %sqﬁdc—
.apoplectic In nature, and not infrequently he passed his dis-
iegarges during the attack. After six months’ rest in bed he
jbegan to improve. The attacks became less severe and less:
frequent. He gradually was able to'get about, and for the
Iast two years he has led a useful life, though he still has
attacks of dizziness from time to ttme, patticularly, he thinks,
‘if he becomes excited, or if his dlgesifon be faulty.’ .

Status during this Period of Activity.—All his systems
are healthy except the cardic-vascular. The heart is much
enlarged, the whole precotdium heaving at each systole.
Following-the apex beat'is a second slighter tap, apparent.
synchronous with the sedond sound. No murmurs are présent.
The sounds as hesrd over the base are’ muffled and falnt.
The ventricular raté is: 28 The systolic blood pressure
equals 200-210 mm, Hg, thé diastolic 160-170.



HEART-BLOGK.

THE BRrTisy
MEDIGAL, JOURNAL

799

ApRIr 4, 4908.]

The pulse-rate 1s 28 to the minute, regular in rhythm ; the
leftmghl is stronger than .the right, but. both occur simul-
taneously. The wallsof all the palpable arteries are thickened.
The. tracing (No. 4), which was taken when the patient was

Tracing 4.~ Vein above, apex in the middle, radial artery below.
Note the complete block and the dropping out of the auricular
systoles at X, and the little waves in the radial pulse which are
due to the auricular systoles.

able to get about, shows a complete block. Sometimes the
4 and ¢ waves colnclde, sometimes A occurs independently but
during the closure of the auriculc-ventricular walves. The
guricular rhythm is itself slightly jrregular, and it will be
eeen that at two places an auricular contraction has dropped
out. On the theory that the stimulus which sets the auricular
pace arises In the region of the mouths of the great veins sby
0o means proven), such a phlebogram 1s extremely suggestive
of a block between slnus and auricle at the so-called sino-
auricular junction. It is true that the time relationships
do not exactly correspond with those instances in which
Wenckebach so astutely reasoned out the existence of delays
of conduction, but it is probable that many departures
from the fypical occur. On such a bypothesis Fig. 1 is
constructed.

> n

/2 f;f?’ v

Fig. 1.—The dotted straight lines s represent the imaginary sinus .
.waves ; A the auricle waves ; v the ventricular contractions. The
.gpace between A and v represents the A-v bridge,which is blocked.

The space between s and A represents the imagined conduction
from sinus to auricle, which fails on two occasions.

CASE VI,

The patient, a8 carpenter by trade, was admitted Into hos-
pital July 4th, 1806. He was 58 years old, and came of a family
whose tenure of life was exceptionally lon% He himself had
enjoyed excellent health. He drank little, but was an
inveterate tobacco chewer. He had never contracted any
venereal disease, and gave no history of any infections.

Two years previously, whilst working, he had a slight
fainting spell. Since that time his field of ocardiac response
had been considerably narrowed. During the last few weeks
he had fainted on several occasions. He would lose conscious-

.ness and often fall, and he bore on his forehead the traces of

_bruises so acquired. He thought these fainting seizures were
of only momentary duration. He felt quite well between the
attacks; and had continued to follow his occupation.

Examination showed a tall, strongly. built, ruddy, healthy
tooking man, and the only abnormalifies-apart from his cardio-
vasenlar system detected were:

u 1}.“The left pupll was somewhat sluggish in its reaction fo
g2. The tongue was unduly fissured.
3. The liver was enlarged, and the spleen was palpable In.
below the left thoracic margin.
4, A few riles were audible in the region of the angle of the
left scapula (these, however, soon disappearing).

- plete block and normal length .of the a-c period.

Cardio-vascular System.—The heart was enlarged, the right
border being %in. to the right of the right sternal edge. The
apex was sometimes In the fifth, sometimes in the sixth
interspace 1in. outside the left mid-clavicular line. The
impulse was: diffase, slow, and heaving, and the most note-
worthy faoct concerning 1t was its a%parent rapid shifting
independent of respiration or of change In posture, A
loud, long, blowing systolic bruit was audible, most pro-
nounced a$ the mniitral ares, and carried for some distance
towards the left axilla. The aoriic and pulmonic second
sounds were faint, muffied, and lacked sharpness. Occasion-
ally faint sounds were audible during diastole over the base of
the heart. The heart-rate was 36 to the minute and apparently
regular in rhythm, The neck veins were not distended, but
pulsated at & more rapid rate than the carotids; a%parently
about two to one. All the peripheral arteries were thickened
and pulsated unduly. The radial pulses were equal ; 36 o the
minute, of regular rhythm, A capillary pulse was present.
‘When standing the pulse was 42 to the minute ; after exeroise
it registered during the first succeeding half-mjnute 24 beats.
Three months later 1t was 42 in all postures, and the injection
of ¢ grain of atropine had mo influence upon the rhythm; the
tracings still continued to show a partial heart-block with a
2-1 ratio (vagus influence at & minimum).

7
5:Sec. .

V2%

Tracing 5 —Vein above, carotid below. Note 2-1 rhythm, incom-
(Time beat
$ second.)

No. 5 is a tracing taken at this time. The aurlcular waves
are marked A, the carotid peak c. The Interval a=c is never
more than one-fifth of a second, and is generally a little less.
It is possible that the dropping out of the alternate systoles is
due to a diminution of the ventricular excitability, but this is
regarded as undetermined (see Case 1I). Though no history
of luetic Infection was obtainable,” the unilateral puplllary
sluggishness, the fissured tongue, and the ‘enlarged liver and
spleen suggested antisyphilitic treatment, but this had no
influence on the pulse rhythm,

One year later the patient agaln came under our observa-
tion, complaining of dyspnoea. He had had many seizures
of the nature of fainting spells. His respiration was of the
Cheyne-Stokes type without actual pauses. i

Examination revealed bronchitis. The heart apex at this
time was double, a very distinct second tap following the first
one, ocourring internal to the first and suggesting to the
finger & rolling movement.

74 I I 7 O I A R B 3
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Fig. 2 is a diagrammatic representation of Tracing6. s equals
the ** so-called sinus” waves, which are- evidently arrhythmic ;
A equals the auricular systoles, v the ventricular. The clear
space between represents the A-v bridge through which no waves
are conducted. .

Tracing No. 6 was taken at this time, and Includes the
perlod of one of his falnting spells. It presents many inte-
resting features. Analysing first the venous pulse, we note

AcA A sAch A A A cAsq osA's” Ach shcA shshcA — A s

" -~
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Tracing 6.—Note the s waves, the absence of the ventricular beat during an

attack, the continued auricular pulsation evident in vein, apex,

and radial curves. Time }.second (Cf. Fig. 2).
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Tra.cinj; 8 of vein above, apex below. Note the s waves, the cessation of the ventricular action during slight attacks, the continued
auricular pulsation, and the auricular extra systole at x. Time beat } secoand.

that the second auricular contractlon occurred during the
closure of the auriculo-ventricular valves. The resultant wave
1s a very high one. The auricular contractions are unequally
spaced, there being present a slight auricular arrhythmia, The
auricles continue to contract during the attack.

Equally Inferesting are the little elevations which are
evident between the aurlcular systeles (the s waves of Gibson
and Ritchie). As their occurrence in aurlculo-ventricular
heart-blook i concomitant rather than essential, we will not
here discuss the cause of their origin, but will simply point
out concerning them these facts, which can be readily gleaned
from a perusal of the various tracings :

(a) They present a curiousserial relationship o the auricular
systoles, this relationship, however, apparently depending
upin the preceding ventricular contraction. This is slways
the case in many tracings that we have.

ib) They rise well above Wenckebach’s niveau line.

¢) They are arrhythmic, and sometimes multiple between
successive auricular systoles (see Traclog 6 at X, Fig. 2,
Traclng 74 at ‘X X X).

(d) They are at places separated from the succeeding
auricular wave by the eomparatively bigtime interval of twc-
fitths of a second. but no auricular systole drops out.

~Se) In Tracing 7a they can be seen to bear no special relation-
shlp to any respiratory phase; in this fracing, at xxX,
multiple undulations are evident. In Tracing 7B, taken with
the breath held in deep expiration, they are hardly recog-
nizable, and the same occurred with the breath held in deep
inspiration.

(/) In Tracing 11, at xX, the C elevation is superimposed
upon these little s waves.

In the cardiogram (Tracing 6) little depressions catch
the eye between the ventricular systoles. Carefal Inspec-
tion, however, reveals at xx a small elevation preceding
the depression, and it is thls that corresponds to the

MNAAANA AA AANANAAANNNNA ANNA AN A AN A AN A AN

Tracing 7A.—Respiratory curve above, pneumograph over
manubrium. Note the occasional little elevations due to the
aorta (?) beneath. Vein in the middle, A = auricular, ¢ the carottd
waves. Note the s waves, the short A-C inberval, the undulations
between successive A waves, particularly at x.

—
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Tracing 7B is a continuation of 7 A, the breath being held in
deep expiration, consequently there is no respiratory curve in the
pneumograph, but the waves spoken of in 7 A are more distinct.

- The so-called s waves have disappeared or become so small as to

be unrecoguoizable,

apricular systole, the depression representing the reces-
sion of the chest wall following the real wave. This is
better seen in Tracing 8. If the ventricular interspaces
‘be measured, it will be noted that the long silences form
au approximate multiple of the ghorter ones in their imme-
diate neighbourhood, thus suggesting that the stimulus

continues to be rhythmically formed throughout the
attacks, but owing to faulty excltabllity, contractility, or
conductlivity of the ventricular muscle, no systole results.
In Tracing 9 a ventricular extra.systole is present whose
perlod compares exactly with the preceding full ven-
tricular period. If the single ventricular periods be
measured in Tracings 6, 7, 8, 9, it will be found that they
vary from ten fifths of a second to fourteen and a half.
Such a difference 1s unusually wide, and to maintain the

A
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Tracing No. 9.—Vein and apex beat. Note the ventricular extra-
systole at x, Time beat } of a second.

theory of rhythmical production of stimull we must
assume that in the longer period extra-systoles have
dropped out—for example, in the fourteen and a half
fifchs perlod an extra-systole of the same period length
88 the extra-systole period in the tracing. In the tracing
of the radial pulge (No, 6) little elevations marked with
an upstroke represent the auricular systoles, they pre-
senting the same time relationshlp as the auricular
venous waves. At X in Tracing 8 anauricular extra-systole
is to be.seen both In the veln and apex curves. In
Tracing 10 cardlograms of the right and left heart are

’ ’qf; Vv B i
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Tracing No. 10 —Tracing from 'rizht heart above, from left below.
The ventricles contract synchronously, also the auricles.

shown. In that of the lett heart little auricular negative
waves correspond to the positive elevations In the curve
of the right heart. Evidently the receiver was not over
the part of the left ventricle which the left auricular
pystole projected agalnst the chest wall, but In its imme-
diate neighbourhood, hence the depressions instead of the
ugual elevations. In this compound cardiogram, then,
we have evidence of the working of all four chambers of
the heart. - :
With rest in bed and slmple food, the patient’s condi-
tlon improved. The block became incomplete with at
times a 3-1, at others a 4-1 rhythm, A tracing taken
daring a slight attack at this time showed ten auricular
systoles occurring between two ventricular contractions.
Then a regular 3-1 rhythm developed (a-0 interval not
more than one-fifth of asecond), Farther improvement led

- to a 2-1 rhythm. the A-o time being slightly under one-

filth of a second (a reversion to the rhytkm existing filteen
months previously). In this condition he left the hospital
taree months after his admission. Three months later he
was readmlitted to the surgical side, for an injury to his
hip, due to a fall from a ladder during a fainting speld.
The block was still incomplete, the rhythm 2-1,

In briefly revlewing these caies clinically we note that
in two there was a history of syphills, in one other the
clinical fiadings raised susplcion, in a fourth case im-
provement occurred while the patient was taking potassium
fodide. In one of the cases, however, which gave a
syphilitic history (Case 1) this disease seems to have had
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nothing to do with the onset of the condition. All six
patients were males.

Three patients were comparatively young, 27, 30, 31
respectively, and two of these died, the third being in the
pre-paroxysmal stage and recovering. The other three
patients are still allve and are apparently as well as when
they firat came under our obgervation. One of these had
his first selzare eleven years ago. All came complaining
of the attacks, The dizzy spells complained of did not
consist of a rotation of the patlent, or of objects relative to
the patient, but seemed to be of the nature of semi-faints,
the patient not quite losing consciousness, One individual,
however, stated that he reeled like a drunken man.

One patlent frequently experlenced an aura, which
always, when tested, did precede the attack. A second
patient sometimes felt an aura, but only when lyilng down,
and he belleved that he could sometimes prevent the
attack by opening his mouth and taking a deep breath—a
manceuvre which .we have known patients exhibiting
extra-systoles perform with a similar intent.

“"!e would suggest that these pre- seizure sensations may
be due:

1. To extra systoles which, coincidently in some cases,
In others perhaps regularly, precede the seizure, the
vague description glven by some patients of extra-
syatoles being nof unlike the go-called “ aurae” in Adams-
Stokes’s disease,

2. To slight, short selzures preceding more prolonged
ones,

3, To the pumping In of blood into comparatively
empty blood vessels afier an extra-systole has failed to
open the aortic valves; this, for instance, causing an
additional puleation in some of the vessels. Unfor-
tunately, we have no tracing of the perlod’ of the
sensations.

The attacks seemed often to occur in spells, and we
have come to regard such clinleally as an indication of
the temporary breaking-down of the ventricular compen-
sation., Such would naturally be more apt to occur In
acutely-developing cases, and at periods in the chronic
ones when the rhythm changed in an incomplete block,
or, when the block became complete, the ventricle, with
its commonly diseased musculature, needing ' time to
adjust 1tself to the new condition of things, and it seems
possible that theadoption of certain attitudes or breathing
exercises might at certain times ald In a temporary ad-
justment, and so be the foundation of some patients’
beliet that they can avert attacks.

It is truly remarkable from what selzures—or, Indeed,
serles of seizares—people can recover and afterwards llve
a useful life for years. Thus, one of our patients daring
an attack In which the pulse was absent two and a half
minutes exhibited periods of apnoea of fifty seconds each,
he being at these times to all appearances dead. Such
attacks occurred repeatedly, yet he improved, and has not
had a selzure for two years, he In the meantime being

able to ¢limb stairs, etc.

.In the shorter attacks the veins in the neck can be geen
to pulsate, as, Indeed, our tracings show. In the longer
paroxysms in our patlents pulsation could no longer be
detected on the swollen veius, nor could any auricular
gounds be heard during such long attacks, not even in
Case 1, In which they were commonly distinectly audible.
Still 1t would seem that the auricles must continue to
contract, otherwlse what sustaing life in a person 80 long
pulseless and apnoelc?

The sounds as heard over the aurlcles seemed to us as
shortened miniature toneless imitation of the normal first
and gecond sounds as commonly heard at the heart apex ;
in other Instances only one sound was audible correspond-
ing to each contraction. The seat of greatest intensity of
these sounds varied, being generally in the second and
third Interspaces, a little out from the sternum on each
side, occasionally, however, at the heart apex.

In no case was there any oedema, and, strange to say,
the neck velns were never distended except during an
attack. In fact, frequently no intercarotid pulsation could
be detected ‘In two or three of these patients as long as
they lay quiet In bed, and it was necessary to. enjoln some

mugcular exercige In order to demonstrate their existence

to onlookers.
Three dlfferent modes of behaviour of the pulse

cases,
4

lite.
Immediately following an attack were noted in our |

In one patient four beats, four seconds apart, would
uniformly occur, then the pulse would become rapid, and
the tracing Invariably showed the staircase effect; then
gystoles would drop out occaslonally, then more fre-
quently, and finally the pulse-rate became 20 per minute
(tracings burnt in the fire). We have regarded this as an
instance of a clinical reproductioh, immediately follow-
ing a long rest, of the experimental results obtalned by
Erlanger.

In another patient the pulse was very rapld immediately
following a selzure, and then after fifteen seconds it sud-
denly dropped -to its present infrequent rate. In view
of Wenckebach’s work, it seems probable that such was
due to extra-systoles.

In the other cases approximately the same ventricular
rate immediately followed as preceded the attacks.

In all the attacks witnesssed the pulse ceated. before
the seizure began, and retarned after 1t had ended.

One patient—a thick-chested man—was examined with
the fluoroscope; the result was unsatisfactory, and the

‘information in no way compares, in the writers’ opinion,

with that given by multiple tracings.

Clinically, the hearts of all these patients, with the
exception of the indlvidual who developed the disease
acutely, and the man who had, apparently for just a week,
been in the pre paroxysmal stage, ‘wete greatly dilat.ed
and hypertrophied. The heart examined post mortem
(first case) was of normal size, but daring life it gave
‘every evidence of dilatation. Quite worthy of note In
patient No. 6 was the shifting’ of the pobmon of the
apparent apex independent of movement and respiration.
Thus we had to move our recelver between the fijth, sixth,
and seventh Interspaces at quite short intervals, This is
suggested in Tracing 11, where at one period the move-

wvaUle
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Tracing No. 11.—Note the combination ot the 8 and ¢ waves

at X X, and the cardiogram, in which the second ventricular wave
is ev1dent1y due to the right ventricle,

ment of the right ventricle 18 recorded instead of the left
‘We would ruggest that this shifting was due to the vary-
ing quantity of blood driven into the ventricle by the
varying number of Interventricular auricular systoles.
We have alluded to the palpable double apex beat. At x x
In Tracing 8 the M shaped cardiogram shows .the Instru-
mental record of this, Tracing 10 demonstrates that it
was not due to asynchronous contraction of the right and
left ventricles. From this, and the peculiar rolling
palpatory sensation, we ascribed the second tap to the
rotatory movement of the heart.

In three of our patients the systolic blood pressure was
high—170, 200, 210 mm, Hg; the pressure corresponding
to the lower part of the greatest oscillation of the mercury
column, as judged by the eye, was In each case about
50 mm, less. In these three cases the peripheral arterial
walls were thickened. Notwithstanding this high pres-
sure the second aortic sound In two of ‘these cases was
muffled, faint, and dull, though no diastolic murmur could
at any tlme anywhere be detected. One of these patients
had a distinct capillary pulse. It seemed to us that the
arterial caplllary area was fed so inifrequently, whilst it
was being constantly drained, that when the systole
happened, the free passage of blood would diminish the
recoil upon the semilunar valves, thus accounting for the
faintness of the second sound, the same phenomenon being

‘ responslble for the capillary pulse.

In five of these patlents the systems other than the
cardlo-vasculat were but llttle affected, the blood in Hb.
and cell-content was normal, and in all drugs, with the
possible exception of potasaium lodide in one’case, were
without apparent salutary Influaence. Rest in bed, how-
ever, seemed a great laetor in their restoration toa nselul
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