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PRCEFACE TO FOURTH IDITION

Ir I had set out to deseribe the many and often very complex
methods of examination now 1t use, had attempted to discuss at
any length the pathology of heart disease, had included all known
disorders of the heart, giving to each of these the space commen
surate with our hnowledge of 1t, and without consideration of its
commonness or rartty, this book would have grown to form an un
wieldy treatise The impulse to write & work of reference has not
stirred me, but I have had the desire to place at the disposal of
students and medical practitioners the outline of my chimeal teach
g on diseases of the heart, as this has developed 1n my talks to my
own hospital students

In beginmng that teaching thirty and more years ago, I deter
muned that the basis of what I taught should be that which I myself
had seen and proved to be true A second 1deal that I have striven
hard to attain 1s simpheity 1n teaching, this was not 8o easy durnng
the years in which my work lay largely among pulse and galvano
metric curves Buf 1 have become more and more convinced of the
need for simphiaity and 1t was apparent that lttle of the graphic
work could profitably be taught to men entering practice, whose
foremost interest must always be 1 observations they themselves
can make upon their patients

Such a vast amount of knowledge has accumulated about human
disease, that we can now cut ruthlessly away from text books all
that we percerve to rest upon an insecure basis, and we can dispense
with many trivial details having something more substantial to
put mn their places Some space has been regretfully given to the
explanation of such pruming Otherwise I have endeavoured to heep
to what practice needs and to discuss such things thoroughly I have
tried to strip my subject of intricacies and redundances, of un
necessary technuical terms, named signs, and the old trite phrases,
for these begm to stifle Med It has been mmp to try to
achieve s proper perspective of values 50 as not to place undue
weight on this or that, because 1ts novelty attracts or because 1t
has a strong personal mterest I shall not be accused, I think, of
over h d pky The few graphic records
publx.shed suffice only to show ‘the chuef directions 1 which theso
records prove serviceable Radiography I have treated sumlarly, by
using illustrative orthodiagrams, chosen from a large collection of
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V1 DISEASES OF THL HEART

my own talung In the book, chief emphasis has fallen upon physical
signs that are within the immediate reach of all Thavelaid dehiberate
stress on common forms of disease, but here and there use the rare
when 1t illummates

What 13 sa1d I havoe tried to arrange whenever possible 1n 2 natural
and logical sequence of 1deas and not stmply as a series of discon
nected facts There 13 abundant opportumity m the study of patients
for the exerase of thought, and no system of teaching that reles
chiefly upon memory, or neglects to foster processes of reason
ing can hive real educational ment A chief reform needed in
medical education to day 1s that students should be encouraged
to take a more leisurely and intelligent interest in phenomena, not
of the laboratory, with which they will soon lose all connection, but
of everyday practice An underlying phiosophy, when it can be
found 1s mvaluable 1n practice, not only because 1t quickens and
maintams mterest but because 1t forms a stable guide to action
when experience fails as 1t often will mn face of the unusual, to give
precise or particular direction I have tried and perhaps not always
with success to follow and obey the recogmsed law that there 13
but one cause for one effect and to group symptoms where they
belong, so that the same group s not accredited to two distinet
lesions, but to one common state

And now to consider the arrangement, of the subject matter It1s
traditional to classify diseases whenever possible upon an anatom
cal bams My first reaction to an anatomical classification of heart
disease 15 that heart diseases cannot be classified Medicine 1s top
heavy with clasuifications which often illogreal parody those of the
systematie biologies My second reaction 15 that anatomy fails as
8 chief basis of thought where heart disease 15 concerned When
Surgery classifies and likewise thinks anatomically, 1t has at least
the excuse that 1t 15 so impelled because anatomy mgidly governs
treatment of the diseases faling within its sphere Medicme has the
privilege of greater freedom, can view the body more as one whole,
see disease more broadly, and peture & series of states of disordered
function recognisable only during life Models of heart disease cannot
becastm anatamical moulds and the perseveringeffortsso to fashion
them have provided, and continue stall to provide 1n our text books
images of disease that are often so grotesque in their representation
that they largely fail i therr excellent purpose of formmng guides
to the management of disease Thus 1s saxd in deliberately vigorous
terms, that 1t may draw and hold Tt 1s with the symp
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of disease that the patient, and that the doctor manly, contends,
und the symptoms of beart disease may be s21d to denve from faults
fore, 1n our pat: ourt. hts must
be chiefly set 1n terms of function and not of etructure To whom I
farl to teach this first stmple, but essential lesson I have nought to
teach Who consents to 1t provisionally, or who grasps 1t, will be
encouraged to pursue the 1dea by this book’s arrangement For 1t 18
with thus object 1n mind that T have departed from past precedents
and have placed m the foreground those things an understanding of
which 13 of supreme importance in the management of heart cases,
namely, cardiac farlure and angina pectorss The book differs much
m 1ts arrangement and 1n 1ts outlook from other works dealing
with heart disease, but that 1s perhaps the soundest reason for its
publication
The text of the last edition has been revised thoroughly, and a
number of changes have been made 1n the book to keep 1t 1n close
conformmty with recent new work and thought The mam changes
are 1 the chapters that deal with cardiac failure
My grateful thanks are again due to my secretary Miss L M
Searle who has given mo considerable help i the preparation of
this edition,

THOMAS LEWIS
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CHAPTER I —
CARDIAC TAILURE BRFATHLESSNTSS
Tt CENTRAL PROBLEM

It 13 1mpossible thoughtfully to survey i the hight of daily ex

perience the field of mediesl work covermg diseases of the heart

vaned as the mamfestations may be without realsing the central
problem to be fatlure of the heart to accomphsh 1ts function n lesser
or greater degree This function consssts 1n the efficient propulsion
of fully aerated blood through the circle of vessels i adequate
quantity to mect the needs of the body in the ordinary and varied
circumstances of hfe The very essence of cardiovascular practice 1s
recogmtion of early heart falure and discrimimation between 1ts
different grades This sumple truth 1s not stated here for the first
ttme 1n theory 1t recerves occasional homage from many It emerges
nto view for a fleeting moment to retreat and Ite concealed beneath
a mass of techmcal and by companson trivial detail 1t does not
dominate cardiac practice as 1t should When a patient seeks advice
and heart disease 1s suspected or 19 known to be present two
questions are of chief importance Tirstly has the heart the capacity
to do the work demanded of 1t when the body 1s at rest? Secondly

what 1s 1ts capacity mn reserve? These questions c2n be answered

broadly and correctly 1 almost all cases by simple interrogations
and by bedside signs and the answers force all other considerations
1nto the background in most cases of chronte heart disease they are
essentials to sound prognosis and treatment

Carp1ac FAILURE (GENERAL STATEMENT)

Cardiac failure comprises complex problems I shall try to make
the approath somple by at firsb examming falure along the broad
lines of 1ts failure as a whole And this s sound because 16 15 the way
1n whuch the heart usually presents failure

Cardiac failure sigmifies mability of the heart adequately to
discharge the blood brought to 1t and such failure culminates mn

1



2 DISEASES OF THE HEART cr

pooling of blood behind the driving chambers, 1n the mamfestations
of the familiar systemc, and of pulmonary, venous congestion
Now m the progress of failure these phenomena, are late, and they
mean that the heart has failed 1n such degree that 1t has no longer
the capacity to do the work required of 1t while the body 1s at rest
In much earlier phases of cardiac failure, before signs of congestion
have appeared, the underlying defect shows itself in a lack of
reserve by means of tho cardinal symptom breathlessness on effort
In this book I shall use the words “cardiac farlure” consistently to
mean failure at any stage of 1ts development, when I wish to indicate
the last stages, I shall spcak of “farlure with congestlon when
desirable duffer g syt and p 'y con
gestion

We may often traco the development of the malady as a whole,
and correlate 1ts several phases by considering the events as they
succeed each other when heart failure comes mudiously and gradu
elly, the reserves bemng first weakened and the defect displaying
1tself transiently, the reserves becoming more reduced, and ult:
mately lost, when the incapacity of the heart 1s paraded constantly
Breathlessness 13 not i itself abnormal All people, however
healthy, become breathless on exercise The abnormality consists in
the occurrence of t hl mn unusual eir ances The first

T ar aa

same breathlessness continues to be experienced, butit1sexpertenced
1n response to an amount of work that decreases as time passes This
progression may be gradual and spread over months or years, or 1t
may occur i defimte steps Cardiac breathlessness 1s to be graded
not by the degree of distress 1t ocrasions, but by the amount of
physical effort that provokes 1t Breathlessness occurs on walking
quickly or uphill, on walking on the flat, on walking slowly short
distances later 1t 1s present at rest, these are the grades It 131
the last two stages that the early signs of actual venous conges
b= ~¢hlacemnca af rest be
nlete course
athlessness
ranging m its degree from normal breathl on active
to constant distress when the body rests completely
‘When the heart fails to eject the blood brought to it at rest that
blood collects on the venous side and the patient beging to manzfest
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ted veins, enl. d Liver, ¢y , & high coloured
scanty urme, ascites, dropsy of the legs or widespread oedema
(anasarca), and mn lesser, greater, or pred; t degree congest

and oedema of the lungs

Thus cardiac farlure may be divided 1nto two stages the stage of
symptoms or wamng reserve, and the stage of signs or of cirenlatory
embarrassment and breakdown It 13 a matter of great importance
that the full extent of the normal heart’s reserve power should be
apprectated What the heart 13 called upon to do under resting
conditions 1s but & small fraction of that of whieh 1t 1s capable If the
total capacity of the healthy heart for work 1s taken at ten umts, 1t
18 a fairly accurate estimate to say that one unit suffices to marmtamn
anormal circulation while the body 13 at rest, and that the remammg
mne form the reserve C. ly,m d the d P
of failure, 1t 13 to be rea,hsed that by the time congestion sets in,
nime tenths of the heart’s capacity to perform 1ts tasks have been
Jost Congestion 13 not an early but a late mamfestation of failure,
breathlessness on effort 15 the early one

BREATHLESSNESS CONFINED T0 EFFORT

The first indication of cardiac failure 1s nearly always to be found
1n 2 dimumshed tolerance of exercise Of the very numerous tests of
cardiac efficiency and meffictency that have been devised, based as
they are mamly upon pulse rate or upon blood pressure or upon
both, there 1s none that approaches in delicacy the symptom breath-
lessness For this reason, and because undue breathlessness on effort
18 the commonest complamt of cardiac patients, 1t is the symptom
that takes first place in our work

The rost important gauge of 2 reduced respiratory reserve 1s to
be obtained, when dealing with an intelligent patient, from himself
He tells us that some act previously undertaken without noticeable
distress, has recently begun to cause breathlessness or undue breath-
lessness It s generally redundant to set up specific exercise tests

agamst such a gauge as this No test that we can devise however
carefully graded 1t may be \vxll 1mpase the same stram upon or will
yreld the sams resg a1, el mdividaals 2ot
In gaugng finally, a comparison between a healthy and an unhealthy
mdividual 1s nsually far less satisfactory than between the healthy
and unhealthy states of the same subject In estimating the ease
with which breathlessness 1s called forth, a careful interrogation of
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the patient 18 to be placed first, not only for the reason given, but
for another that 1s equally important For this interrogation, while
acquainting us with the patient’s bodily activities 1 his daily bfe,
1n work and 1n play, brings us at once into contact with the precise
dufficulties which the patient experiences, and 1t forms the source
of just the iformation that will be requred when the control of
bodily work for purposes of treatment comes to be consdered
The questioning should be close, therefore, and should cover a num

ber of activities, so that, while full information 13 obtained, there
may be an opportunity of observing consistency or mconsistency
But all patients are not mtelligent, nesther are all accurate i their
ts, and grave ma are espectally hable to appear
when the examination 1s conducted for a pubhe service or for pur

poses of insurance It 1s demirable, therefore, to be famihar with
normal reactions to sumple forms of test exereise It 1s undestrable
that tests should become too stereotyped, or that they should be
regarded as exact measures, a test that 13 convement 1n one crreum

stance 13 mconvenient i another It 1s important that the tests em

ployed should be few 1n number, so that the reactions to them may
be the easier to know and that the exercise performed should be
simple and natural No more than one or two tests are required m
any given case It 1s a rule that no patient who exhibits breathless

ness when standing still after undressing or while Iying at rest,
should be tested The tests in these are indeed wholly unnecessary,
since 1t 18 already clear that there 13 no reserve If this lack of re

serve 1s cardiacn ongin the early or later signs of venous congestion
will nearly always be found

SIMPLE TEST

The subject walks briskly up a flight of forty steps, one step at a

time and 1s examined at once As an equvalent, twenty hops on
~ - Tt L Mlaka

tests 15 50 satisfactory as, though often more conventent than stams,
since they are less accustomed acts A young subject in good health,
but leading a sedentary life will show 1n this test ittle respiratory
reaction, breathing will show no obvious hurry or material increase
of depth, questions will be answered without interruption by re

spatory movement The pulse will rise no more than 10 to 20
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beats per mmute, and the original rate will be resumed withm a
minute or a httle more

A number of cardiac subjects will show festly disturbed re-
epiration on this test They are subjects who usually complain volun-
tanly of breathlessness on wallung upstairs or brskly on the flat,
and belong, when the breathlessness 13 of cardiac ongn, to a class
m which the rererves are largely exhausted, but not as yet to the
pomnt of arculatory breakdown The simple test can be employed
with safety 1n the case of any patient who bas walked to the con-
sultation, or who shows no breathlessness on undressing

STRENUOUS TEST

To produce breathlessness 1 the object of this test A weight of
ten to twenty pounds s raised from the floor, the arms flexing easily
and then extending, above the head at the rate of one lift in two
seconds A healthy young man of sed y hat can hist
tlns hft thxrty to sixty tlmes but at the end he will be so breathless

exeraise should be stopped 1f, during the exeraise, the mouth opens
1 mspiration, or if there 13 any other clear sign of respiratory em-
barrassment The number of the hifts 15 the gauge of the reserve.
Ttus test 18 only to be employed upon subjects who have passed the
sumple test, 1ts effects should be watched closely while 1t 1s 1n pro-
gress, and the exercise stopped as goon as breathlessness 1s obvious
In these circumstances 1t can be employed safely, rrespective of
what has been found in the heart

Cardiac cases may be divided, from the standpomt of heart failure,
somewhat arbitranly into four classes

(1) Good exercise tolerance —Able to engage 1 sll but the more
strenuous forms of exercise and work, passing the strenuous test

(2) Fasr exercise tolerance —Able to walk on the flat, at a good
pace, and upstairs without stopping or distress, become breathless
on hurrymng and on hills, fail to pass the strenuous test

(3) Poor exercise tolerance —C of thl on

walking upstairs or briskly on the fiat Fal to pass the smmple
test

(4) No exercise tolerance —Breathless when Iymng at rest or on the
slightest exertion These patients usually display signs of venous
congestion 1n greater or lesser degree
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BREATHLESSNESS AT REST

The term dyspnoca means breathlessness or difficult breathing
Hyperpnoea 18 & distinet term and 15 equivalent to increased
ventilation

It has long been recogmsed 1n examining the relation of breath
lessness at rest to other phenomena of cardiac failure, that its

tron with pul 'Y engorg t seems closest The latter
has very naturally come to be regarded as a mamn cause of the
conspicuous breathlessness of cardrac failure 1n resting patients
Tor engorgement of the miute vessels dimmmshes the alveolar
space and in individual alveol abolishes 1t Engorgement mereases
transudation, and this fluid, appearmng 1n the alveoh or small
bronch: also aids 1 decreasing their spaces The arr spaces of the
lungs may be further encroached upon by enlargement of the heats,
by pleural effusion and by a diaphragm raised upon an enlarged
Liver or ascitis There results, in greater or less degree, 2 reduction
of vital capaeity and a relative mncrease in the dead space The
tissues of the congested lungs are less resthent than normal and the
effort to inflate and deflate them 13 mercased A given tidal flow
requires an abnormal effort and this tidal flow gives but a reduced
inflow to the alveolt Thus ventilation while rendered difficult 13 also
imparred With ventilation impaired acration of blood 1nats passage
through the lungs suffers a defect of gaseous interchange which
thickening of the alveolar wall tends to exaggerate

Anincreased ventilation 1s demanded to mamntain normal or even
subnormal blood aeration The manner in which hyperpnoea comes
has been a matter of prolonged mnvestigation and discussion the
factors mnducing dyspnoea and bringing compensatory hyperpnoex
are undoubtedly complex and final and parttcular statements cannot
always be made Several factors are known or thought to contribute
If blood leaves the heart and travels to the centres of respiratory
regulation (smus caroticus and brain) m a state of deficient aeration
1t will stimulate these centres If blood travels to these centres o
adequate quantity the effect will be smlar Congestron of the
lung itself directly stirs respiratory reflexes quichenmg respiration
encroachment upon the air spaces by pressure from without acts
similarly These pulmonary reflexes are to day regarded as the chuef
source of hyperpnoea in those who become breathless at rest, &
defective output of oxygenated blood 13 regarded as a chief con
tributory factor Lastly, there are indications that on occasion the
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blood leaving the heart may be more acid than normal, because 1t
has retaned an unnsual amount of CO,, or because 1ts content of
non volatile acid 1s Taised, the first ocours only m advanced con
gestion, the latter occurs in some hypertensive cases and with
suspected or actual renal defects

This 1s the broad outhne of present views, but they remain in-
complete They refer particularly to hyperpnoea that 1s present at
rest and 15 exaggerated by exercise, and to breathlessness that
appears at rest Breathlessness that comes only during exercse
18 less clearly understood

ORTHOPNOEA

This 1s a term used tondicate that breathlessness 1s relieved by
the upright, as opposed to the Iymg down, posture It 1s a common
mamfestation 1 gevere carditac farlure and 1t 15 now generally
thought that this effect results from decrease 1 pulmonary con-
gestion.

PERIODIC BREATHING

This is a frequent phenomenon m the late stages of cardiac
farlure of elderly subjects and especially when ted with
artental disease high tension, and after morplune has been admums
tered It consists of & regular waxing and wammng of breathing, and
wamng usually proceeds to actual apnoea The phases are each of
15 to 30 seconds 1n duration, or even longer Where long the pattent
generally becomes drowsy and difficult to rouse mn the apnoeic
phase and 1n the true hyperpnoere phase he 1s restless, even to the
pomt of leaving lus bed The pulse may vary conspicuously with
the pertods, but the direction of change 13 1nconstant,

The causes of this type of breathing are still obscure, among other
fagtors concerned, deficient blood supply to the bramn 1s suspected

In the next two chapters we shall consider the manifestations of
systemurc verious congestron, and those of pulmonary congestion and
associated troubles separately In a chapter which follows these
we shall deal with the mamn causes of cardiae failure and begin to

differentiate different types of cardiac failure as they are displayed
clinieally,




CHAPTER II
SYSTEMIC VENOUS CONGESTION

THE present chapter describes the symptoms and signs 1n cases of
heart failure i which the systemic venous system 1s congested

Svareroys

Breathl —B the p 1 case of ay con
gestion presents little or no breathlessness at rest, 1t 18 difficult to
regard this symptom as directly dependent 1n apprectable measure
upon this congestion As has been said 1t 15 ascribed chiefly to
assoctated engorgement and other encroachments upon the langs
Be that as 1t may, patients with systemic congestion of cardiac
ongm always display breathlessness on exercise, and almost always
at rest In cases of deep congestion 1t 1s the chief source of distress
the breathing 1s hurried, though usually below 30 per mnute 1t 15
irregular mn rhythm and not 1n general forcible

Fatigue and exhaustion —Fatigue 13 an early symptom of the later
stages of cardiac farlure, but 15 not used it diagnosis During wabh
mg exercise the patients feel their legs heavy, and on reaching home
are abnormally weary Many, while lymg mn bed, feel fatigue
constantly Another symptom coming on during exercise 13 & sense
of sinhang, and weakness, associated with tremulousness a symptom
often termed exhaustion

Fulness of head —A tense feeling across the forehead 15 a usual
gymptom of advanced venous congestion, headache, though not the
rule, may replace 1t

Pasn—Many of these patients complain of achmg over the

8
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precordium, and when hepatic It is deep.
aching pawn of a distressing hind develops 1n the nghb hypochon
drium

Vomiting 1s not uncommon after food has been taken and some-
times mterferes with the oral admmstration of drugs

Siavs

The first chmcal signs of general systemsc congestion are to be
found m the systemic vemns, rather than m the legs or abdomen
Study of the veins still suffers an unfortunate neglect, m these
vessels are to be found some of the most valuable signa we possess
in managing heart cases A full grasp and working knowledge of the
phenomena to be discussed cannot be attamed at once, but only
by diigent observation and thought

MEASURES OF VEWOUS PRESSURE

Direct method and principle —Direct measurement of venous
pressure will often provide an 1nvaluable gmde to a patient’s state,
repeated readmgs will often indicate clearly the course of the
malady But the direct measure can never come nto general use,
moreover, 1t can be replaced by mmple bedside tests that any
thoughtful observer may apply The direct method wall be descrsbed
briefly and mamly with the object of lustrating the hydrostatic
principles lved The lest form consists of a
U tube manometer, connected to a wxde needle by rubber tubmg,
the whole system being filled with a solution of sodmm aitrate to
prevent clotting The needle 1s driven mto a vem, and the height
at which the flmd comes to rest in the manometer 1 observed A
vertical measure, taken from the menscus to the pomt at which
the vemn 1s punctured accurately measures the pressure 1n the ven
Iyng at 1ts then level If the vein 1smn the arm and the arm 1s hited
up, the pressure n that vein will fall, or 1if the arm 18 lowered 1t
will r1se, correspondingly, thus, measuring the actual pressure in the
vein hag hittle value, since 1t 13 constantly varying in different eir
cumstances But if there 1300 local impediment m the venaus aystem
between the chosen vemn and nght aurcle, the vemns being widely
patent, then the memscus of imd m the manometer will remain at
the same height relative to the heart, whether the arm 1s raised or
lowered Thus, the height of the memscus serves as a gauge of
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pressure 1n the right auricle, 1t 18 this gauge that 1s of value If the
needle 1a passed nto the median basihic vemn of a normal subject
lymng supine, the fimd column mn the manometer will usually come
to rest level with the sternum, or & centimetre or two below 1t, or less
commonly above 1t Thus if the punctured vemn lies level with the
sternum  the meniscus will come to rest at or about the level of the
puncture and as the arm 1s depressed, 1t will not move appreciably
relative to the sternum, but the column will reach above the vein
by the amount the arm 1s lowered The venous reservoir thus be
haves much lihe a simple reservorr (Tig 1) In this the surface of
fluid hes at a given level and there the pressure 1s atmosphenic
or zero In the depths of the reservoir pressure 13 greater, and 1t 18

FIa 1—A 1eservo ¢ of water has a wide plpe Jolned to it If manometers are attachedata b €
the measured pressure above these pownts Iy repressnted by tt e Increasing size of the colymnsa b
but all these cotumas rise to the same zera lovel (Z L) All indicate equally well the beight of the
water in the Tesesvolr

greater by the amount of the vertical column of flud that extends
from any given point to the surface of the flmd

In determimng venous pressure by bedside means, attention
should first be directed to the level at which the vens collapse

Venous sueling and collapse —We may use the term zero (or
atmosphernie) pressure level of the fluid 1n the venous system mn
much the same sense as 1t has previously been employed m speaking
of the reservorr, and that level 18 near the lower border of the mantt
brium stern1 1 normal subjects This pomt of reference 1s chosen
because 1t representsapproximately the level of zero pressure whether
the body 1s horizontal or vertical, orin any intermediate position 1t
15 hikewase true of the flacerd body that the pressure n veins lymg ab
different levels below the sternum 18 greater and at levels above
the sternum 18 equal to or less, than atmospheric pressure Thus
normally, all vems lymg higher than the manubrial pomt are
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collapsed, all lymg below 1t are distended  If, thercfore, we can
gauge the precise level at which the vemns colla‘pse, Lwa have agauge of

[

These, when the arm 15 warm and hangs lmply by the side, are
awollen, let the arm be Lited m its flacerd state, while the veins are
watched and, 1n normal resting people, these will flatten as the hand
comes to the height of the manubnum The arm must be Lfted
passively, 1t must not Lft iself, for active movement brings the

muscles of the hmp mto

play, and these press upon

7 the vewns and disturb the
“ test It 18 better to use
T J the cervical vems as a

routine, for theiwr course
\ to the heart 1s shorter
T T,

2 N The subject 18 stripped
V and laid upon his back

- the head resting upon pil

Iows (Fig 2) with the

\ parts concerned as flacad

as they can be made The
Tm zl—mﬁx;-{ ;n':{‘e’u l\:lvi:e with hel[d o ;;:E;;M esternal jugulsr vemns are
of the ectumeat et veny lows it Getos tne mane.  then usually to be seen as
‘bria) tne Of L) swollen vessels in the neck,
but, as they are traced
upwards, the swelling ends, 1t ends at a pomt that represents
atmospherie pressyre 1n the vens, and in normal people this 1s at
& pomt of the neck that 1s level with the sternum, or a hitle
Ingher or & hittle lower
It 18 necessary to be sure that the swelling ends where 1t geems to
m the external jugular, and that the vem 13 not merely ranmng
deeper 1n the higher part of sts course To find out press a finger
hightly on the Yew below and 1t will at once fill m 1ts length and
show 1ts whole superficial course The nntural swellng of the vemns
will extend perhaps a third of the way to the Jaw, more or Joss,
according to the mchnation of the neck to the body Lift the foot
of the couch and i the neck the blood tide advances, hft the head
of the couch or the shoulders and head on extra pillows, and 1t
recedes In these acts think of the surface of the venons pool as
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you would think of the level of flmd 1n o long pan of water, Lifted
at one end or at the other, watch the nse and fall so that you may
recogmse the surface and know the general level (Fig 3)

The venous zero level nises to vamous heights m congestion
Where venous pressure 1s raised a hitle the column 1s seen to
stand 1 the neck of the supine subject as high as the centre of the
sterno mastard muscle or beyond this, 1t comes unmistakably above
the sternal lovel on both sides of the neck Where pressure 1s greater,
the vewns are swollen to the jaw Note especially that 1t 1s not the
anatomical point reached in the neck that matters, but the vertical

¥1g 3 A dlsgram 1ustrating excessive venous pressure equivalent to sbout 8 ems of water In
the upright position the zero level may be just a lttle above the clavicle as the subject 1 1ncl ne..
the zero level comes £o occupy a higher snd higher position I the neck nntl It Teaches to the 0gls
of the faw Its verticst distance above the macubrlum dots Bat ¢hange much

distance sbove the sternum The former 1s affected by the inchnation
of the body

Where pressure 1s higher still, the veins remaimn swollen through
out the nech when the head and shoutders are Lfted off the bed
The gauge remains unaltered, 1t 1s the vertical height to which the
swollen veins extend, or may be raised, above the sternum without
collapsing The vemns are never full m the neck 1n a normal unclothed
person standing easily 1n ordinary circumstances in the erect posture,
1n conspicuous congestion they run the length of the neck like cords

Vens swollen only on one side pomnt to local obstruction of ther
immediate outlet and have no value from our present standpomt,
often such swelling can be released by a httle rotation of the nech,
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the vein that has the lowest pressure 18 alone to be used as an index
of general venous pressure

The bedside method bere described of estimating the level of venous
collapse 15 not wholly adequate because in many patients superficial
vems of sufficient size to stand out from the neck are not found
In such cases, and they are I the requred nf ]
often to be obtamed by closely observing the venous pulse and 1ts
behaviour

Venous pulse as sndex —Hitherto we have treated the venous
reservorr as though the zero level were unvarymg Actually this
18 arely so, almost always the level fluctuates a hittle with the beat
of the heart, and thig fluctuation 1s often very helpful in gauging
the level to which the veins are filled The venous pulse 23 we see 16
m the neck 18 a normal phenomenon, being caused by alternate
expansion and collzpse of the vemn 1n which 1t 1s occurning, and this
expansion and collapse may be regarded, properly, as )
from the rise and fall of the blood tide 1n the vemns Though 1t occurs
2t Jower levels also, the venous pulse 13 of greatest amplitude
immedately at the general level of venous collapse Vewns that are
tensely distended cannot pulsate appreciably, nerther can those that
are empty It follows that pulsating veins are full velns, and that
the uppermost pomnt of free pulsation 18 an mdex of the level to
which they are filled, this index 15 used, as previously remarked,
when the actual pomnt to which the veins are filled cannot be ob
served directly Thus 1t 18 clearly most mmportant to be able to
recogmse venous pilsation when 1 18 seen but thus requrres careful
study 1f 1t 18 t0 be accomphshed with certainty

In normal health, the subject being supine, venous pulsation
occurs at the root of the neck often, aud especally n young sub-
Jects, 1t 18 & movement of large amphtude It 15 obviously a venous
phenomenon when seen 1n such a superficial vem as the external
Jugular In superficial vemns it can be studied 1n relation to the level
of venous collapse, in the stretch below the pomt of highest filling
the vem pulsates freely, the movement bemg complex and un
dulatory (as 1 Iig 4) In these the level of pulsation 1s seen to
alter with respiration, approaching nearer to the heart at ewch
mspiration, for this lowers venous pressure But there 13 also a
Uffiusdly dusvriveied venuws pulsanion m toe lower nefk ocourning
along the line of the carotid sheath and subclavian vessels This 18
mamnly prodeced in the mternal jugular, 1n the subclavan ven, and
1 the large superfictal tributartes of the latter in the subclayian

o
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triangle Most of the pulsation in the neck 1s of such deeper ongin
and, while 1t cannot then be seen to arise from veins, can and must
bo recogmsed as venous by its characters, 1ts usual soft 1ts
frequent large volume, 1ts general fall with systole and nse with
diastole, the undulations upon it, and its change of mte with posture
Venous pulsation disappears sltogether when the erect posture
18 assumed, because the cervical vemns then collapse, 1t moves
higher up the nech when the
head 1s lowered or the ab
domen 13 pressed upon It
extends relatively high i the
necks of young people Such
1n general 13 venous pulsation
1 the uncongested

In the congested, the signs
are modified The field of
pulsation 18 displaced to a
Ingher level in the neck The
largest pulsation comes from
the deep lymnginternal jugular
and, with the patient’s head
or shoulders supported on
pillows, frequently extends to = ®
the Jaw and moves the lobe .
of the ear It is often slow,

DISEASTS OF THE HEART

FI0 ¢ —Venous {or jugular) radisl and electro-
eardiographle eurves from & mormsl subject The
- B . “ N

welling, and sustaned, rather
than undulatory When much
congestion 1s present, and the
subject’s head 13 well raised
on pillows, the vens are often
too tense to pulsate, tilt the
patient mto a more erect
posture, and the level of zero
venous pressure falls in the
neck and, ag this tide recedes,

. . .
and Tarky the beginniag of ventricular wpstole {3
the venous eurve The a wave liea In presyatols and
Texnlts from the anricular contraction The sammlt
© marks tieend of Ventricular ssstols snd ocours

. .-
events aro later In the mect aneal records than lo the
electrocardiograph by a time Interval of | sec of
more This delay fs due to timo lost tn transmussion
©f the waves from heart to neck or heart to weist aad
In tho rubber tubiag

shundant pulsation appears below the jJaw In these patients venous
pulsation may be seen 1n the neck when they stand, or spreading to
the vemns of the upper arm or forearm while they lie Whenever
yens freely pulsate appreciably above the level of the manubnal
Time they are overfull, the higher the level of pulsation the greater
the overfiling It 1s not venous pulsation that 15 abnormal, 1t 18
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the high level at which 1t occurs that constitutey abnormality The
examunation must be made thoughtfully, thus n many normal
subjects, 1f they lean forward as they ait, promunent pulsatson
appears 1n the Jugular veins that 13 so because pressure on the
abdomen m this posture displaces blood into the neck

Venous 13 very often mistaken for arterial pulsation espeerally
by those who think the distinction always easy, 1t 1s a serious
blunder to make It s not generally recogmsed that venous pul
sation 13 much the commoner, has usually the greater amplitude
and more often moves the lobe of the ear Pulsation that 1s maximal
m the subclavian trangle 13 almost always venous pulsation
maximal in the carofid triangles often 13 An arterial pulsation fs
usually maximal in the carotid tnangle and 1t mecreases when the
erect posture 1s assumed a corresponding venous pulse lessens or
disappears under the same test An arterial pulsation that 1s visihle
1s always palpable 1t jerks sharply agamst the finger to a sustaned
thrust Venous pulsation 1s very rarely strongly palpable and enly
occasronally can be felt the testing finger should be lad as hightty
as possible upon 1t When as during congestion, the venous pulss-
tion tends to lose 1t8 undulatory ch ter and b more sus
tamed and sometimes plawnly palpable the diwect distinction he
tween 1t and arterial pulsation 18 not always easy, but i such casey
the remamung signs of a congested venous system are alwags
mamfest

OTHER SIGNS OF SYSTEMIC CONGESTION
The ner —The earliest mgn of & congested liver 13 ruafy l;
obtamed by percussion I prefer to use 1t wt the mnd line 2,4 "t
moderate mtensity norma
mudnff the thin margin of
fails matenally to modify
light percussion 18 used In congestion enlargement js
the firm smooth margn 13 usually palpable at
between r1b margin and navel or lower failure to pal;
due to beginnng fo feel at too high a level Whey
enlargement the abdomen 13 usually convex betw,
umbiicus and the liver pulsates softly hike the ver,
often present though not always easy to detect It ,
sometimes when the patient lies on the left side T, -
abdomunal wall over the enlarged Liver 15 frequers
assomisted with nigidity and pam In very deep 51 £
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gestion the skin becomes jaundiced exeept where 1t 19 mvolved n
ocdema, m such regions the skin shows no stain, owing to dilution
of the bile pigment, which passes the capillary wall less easmly than
the flud Jaundice, whether cardiac or frankly obstructive, can
be cleared from the shin by impeding venous flow for & few hours
with a rubber bandage, 1t returns quickly when the bandage 13 Te
moved Jaundice in 18 1 related to pul 37
infarction

The kidneys —The normal quantity of urine passed daily 1s 30 to
50 oz (1000 to 1500 cc) 1t varies much with the activnity of the
slun and the amount of flmd drunk Congestion of the ldney gives
a scanty and concentrated urme which deposits phosphates and
urates and may contain a trace of albumen, a few hyalme casts, and
red blood corpuscles

Cyanosis and oedema though frequent accompaniments of venous
congestion, are met with 1n many other conditions While these
may be gmding signs leading to the diagnos:s, nesther can be safely
used s an evidence of venous engorgement It will be convement
to consider each of these phenomena at length a httle later (Chapters
IV and VI)

Malnutritionis a accomy of long ding venous
congestion Often when the weight has risen owing to accumulation
of lwd 10 the tissue spaces, the face, arms, and chest show obvious
wasting

DIAGNOSIS CORRELATIONS AND DISCREPANCIES

T'he lwer —When tho full signs of systemic congestion are present,
nesther close observation nor much diserimination 1s required to
Lnow 1t The diag of early congestion 1s more dufficul and 1n
general much more important The diagnosis of congestion whether
carly or late should finally be made almost exclusively on the
evidence provided by the vewns and the liver Expenence teaches
that to place reliance upon a single sign 1s precarious Compare this
sign and that and confident recognition of the patient’s state grows
as these s1gns group themselves together to form a harmomous
preture Thus on finding unquestionable evidence of engo
cervical veins we look at once at the liver and finding 1t enlarged,
are d that the engorgy t1s general and not confined to
superior caval terntory

Generally speaking enlargement. of the hiver 1n 1ts several degrees
goes hand 1n hand with engorgement of the veins The Liver does not
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usuallv enlarge before the tise of pressure m the vemns can be de-
tected, nesther do the veins swell without the hiver edge descending
perceptibly Thus, the early diagnosts of congestron turns upon &
close examunation and correlation of these signs

The d 1al diag of congested liver from other forms of
enlargement rests mainly on an examnation of the vems The

d of acute congestion 13 dealt with later (page
86) Ifat1s beyond question that the veins of the neck are bilaterally
congested and 1t 13 equally beyond doubt that the hiver s not
enlarged, an obstruction of the superior cava must be considered
Its diagnoss will rest upon the discovery of anastomotic veins and
upon failure to induce the veins of the neck to pulsate A secand
reason for the same dﬂcrepancy 18 atrophic cirrhosis of the liver in
gested patent, the d of the Liver d will then
tum upon the degree of hardness, and perhaps wregularity, of the
Liver margin A third reason for the diserepancy 1s vasculanity of the
thyroid gland (page 264)

There 13 the reverse case an engorgement of the lrver has been
present for a long time and the venons spaces within have become
permanently dilated and 1ts substance fatty or fibrosed In such,
even 1f the signs of ncreased pressire mn the veins greatly dechne,
the size of the Iiv er may not decrease much or proportionately Itis
a diserepancy which previous knowledge of the course of the malady
explamy

Breathlessness —Here 13 another important clinieal correlation
Patients who suffer from cardiac fatlure with systemic congestion are
without exception breathless, either while Iying flat at rest or upon
very shght exertion The cause of such breathlessness 1s at present
beside the pomt We are dealing with a useful clnzeal correlation
When early 19 strongly susp d, but not qute certainly

d, then the p of suck breathl goes far to
complete the diagnosis If, on the other hand, a subject 13 thought
on examination to mamfest early signs of venous stasis, and yet 1t
15 clear that t bl 18 not exp d even with quet or
moderate exercise, the opimion first forred must be revised, for 1t
19 meorrect Moreover, in fulure there 13 1n general a relation
between the degree of breathlessness and the pressure 1 the veins,
11t 13 established that & patient has no congestron of the venous
system and 18 yet definttely breathless in bed, then that breathless
ness 18 rarely card.mc m origm There are instances where systemc

b over breathl and other and more
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where breathl predominates oversystemic
congestion Recogmtion of this or that predominance 13 of igh
diagnostie value, they are more fully discussed in Chapter V. The
proper use of such knowledge saves a number of serious diagnostie
blunders It 1s to be repeated that a full understanding of cardiac
farlure 18 obtainable only by studying the manner in which its
symptoms and 1ts signs are Linked together, the subjective and
objective mamfestations are part and parcel of one process, and
dependent upon the same fundamental cause, namely, lowered
capacity of the heart for work



CHAPTER IIL
PULMONARY CONGLSTION, OEDEMA, AND INFARCTION

CuroNic PaSstvE CONGESTION AND OEDEuA OF Lunes

PasSIVE congestion of the lung 13 due to icreased pressurc in 1t8
vessels This can be caused by anything that obstructs the cutflow
of blood from the lungs Thus a chromic state of pulmonary con-
gestion results when the pul 'y vens are compressed or throm-
bosed, or 1n such narrowing of the mitral orifice as rasses the average
pressure 1n the left auricle very appreciably It 1s the rule to find
pulmonary congestion when the heart as a whole 18 faiing, this
w1th t venous cong has been noted already

1t 18 particularly to be ted with preponderant failure of the
muscles of the left ventricle beating agamst mcreased resistance,
for with the night ventricle working efficiently and filling the lung
vessels the left ventricle 15 then unable to eject blood fast enough to
keep the pressure m left auricle and pulmonary verns down to the
normal level

In passtve congestion transudate from the small engorged vessels
18 nereased, makang the tissues a hittle, and i more profound forms
mamfestly, oedematous

FEngorgement, and an increase of flud within alveoli and bronchi
oles, puts many alveoh out of effective action, the blood passing
through to the left heart and systemic arteries without changng 1ts
venous state

‘When of very long duration 2 widens the pul 'y
arteries, and these often become atheromatous with the engorge
ment of vessels the bronch: are a little nflamed the connective
tissue of the hung generally 1s diffusely increased, and the alveol

contain numerous phagocytes, a condition terreed “brown indura
tion” of the lung

SYMPTOMS AND SIGNS
The chief symptom of p hi at
rest The dyspnoea 1s often extreme the breathlng 13 rapld the rate
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often surpassing 30 or 35 per minute Orthopnoea and wrregular
breathing 1s the rule M

Oedema brings cough with at first a little sticky ultimately
watery pink or obviously blood stamed sputum which may become
copious and contaun a high protein (2 to 3 per cent} content

Cyanosisis the rule and often deep 1t 18 of central type (page 47)
High pressure 1n the pulmonary artery 1s often accompanied by &
ninging 2nd sound at the pulmonary cartilage such aceentuatton
however may not be used as certamn ewidence of such increased
pressure (see page 233) Dilatation of the man pulmonary artery
may be dentified by X ray (Fig 30 page 151) Dilatation of its
branches inereases the width and density of the root shadows to
which dilatation of the veins contributes when the right pulmonary
artery 1s dilated 1t throws a short thick honizontal shadow from the
end of which that of the chief branch runs downwards to give &
charactersstic invert L shaped shadow often exhibiting unusual
expansile pulsation The lung fields espeaally their lower parts
are abnormally dense Thesc apy s are often complicated by
the shadow of basal pleural flmd and by lung cedema

In congestion the breath sounds at the bases of the lungs are
often impaired and the percussion note dulled Oedema adds to the
prominence of these signs and brings at first and mnconstantly
suberepitant rales but if there 15 more exudate the rales are
numerous bubbling and often nowy Often the meture 1s comph
cated by the smultaneous presence of infarction or of termmnal
bronchopneumonia

The arm to tongue il time 1n cong; 18 1n the rule
increased This 1s taken by tuming the interval elapsing from an
njection of sodaum dehydrocholate {5 ¢ ¢ of 20 per cent sol ) or
sacchann (25 g 1n 2 o water) into the antecubital vemn to the
mgnalling by the patient of a bitter or sweet taste i the mouth
The normal interval at rest 1s 8 to 16 sec  but 1 pulmonary con
gestion 1t may be prolonged to 30 45 or more sec The arm tolung
time measured by injecting 0 2¢ ¢ of ethermn 1 ¢ ¢ sahme 1nto the
vemn and noticing the first appearance of ether mn the breath 13
normally 4 to 8 sec this interval may be unaffected Thus the
delay 1n the arm to lung time seems to be in the pulmonary vens
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Acure ConGEsTION anD Oppeya or Luncs
ACUTE CONGESTION WITH OEDEMA (CARDIAC ASTEOIA)

The term cardiac asthma 15 used to indicate a specral form of
severe paroxysmal breathlessness occurning mawmly at mght The
chief clintcal assocrations are detasled on page 32

The atlack —An elderly subject, having few symptoms or ex
penencing a hittle breathlessness while resting or on effort i the
daytime, retires to bed and, lying recumbent, sleeps He wakes in
the early hours feeling oppressed and breathless, sits up in bed and
pants, becomes restless a3 breathlessness increases, 13 distressed
and sits on the edge of the bed or moves to the window; after a
few munutes or longer he becomes wheezy and soon the attack
subsides

The severer attach wakes the patient and brings him at once to
a sitting position With a sense of ntense suffocation The breathing
13 inereased 1n rate and becomes more and more foreible, he clutches
surrounding objects and brings all the accessory muscles mto play
But the chest increasing in size maves less and less effectively
Dastress 13 ternble Yattle air can be taken mto the longs and ex
prration 18 prolonged and powerful Cyanoss comes and quickly
deepens wiule at first the veins may remain unengorged Pallor may
beadded Sweat breaks out and s profuse The manis brought within
a very short tie wto the throes of a fierce struggle for breath The
chest 1s resonant and soon filled with adventitious sounds The
patient becomes sexm conscious The attach begins to subaide In
ths, and sometimes 1n the mulder, attach cough develops and the
patient brings up a lhittle frothy and usually blood stamned sputum
He 15 left exhausted Such a severe attack may last o half hour an
hour, or more Recovery 1s almost invarable but 1t threatens Ife,
and occasionally ends 1n fatal oedema of the lungs In the early
stages the pulse 13 quick (up to 120) and strong and the systolic
blood pressure 1x found to have risen In the later stages pressure
may fall and the pulse become almost wnperceptible The X ray
signs are those already described of congestion with or without
oedema

Short attachs may be repeated one ot more times In & mght
Siular attacks also oceur occasonally when patients lie down by
day sometimes they are pravohed by exercise

The attack 1s directly due to a rse of pressure m the pulmonary
vaseular system producing turgescence and cedemwa of the lungs
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It 15 beheved usually to result from temporary farlure of the left
ventricle It has been suggested that this 1s provohed by an increase
m blood volume more tissue flud being drawn mto crrculation when
the subject hies down Such an increase 13 known to occur, and with
this we may couple the dechno m the volume of the legs which
happens i both normal and abnormal subjects during the resting
penod of mght

Diagnosis —The attachs of breathlessness here deseribed are
mainly nocturnal They must be distingusshed from attacks brought
about differently Patients suffering from failure with congestion
and orthopnoea shp down 1n bed off the pillows 1n their restless
sleep after a time they wake breathless and distressed This form
of breathlessness can easily be remedied if recogmsed Patients
suffering from periodic breathing are t wakened repeatedly
at mght by partioularly long and violent hyperpnoeic periods

ACUTE PULMONARY OEDEMA

In acute cedema the lungs are not only congested but, at their
bases or throughout are heavy and have lost their spongy crepitant
quality They are firm, pale and pit on pressure When the Jung
18 cut & thin blood staned flud runs from the surface and, whenit
18 squeezed, this flud runs freely and 1s frothy The same flud 13
found 1n the respiratory passages It1s believed usually to be a con
sequence of primary failure of the left ventricle A sumlar condition
of the lungs can be produced experimentally, and acutely, by mter
fering mechamcally with the action of the left ventricle, the right
contmung to beat efficiently

Acute and severe pulmonary oedema can occur 1n single or ¥e-
current attachs The chief clinical associations are given on page 32

The onset may resemble exactly that of the attachs previously
described, oceurrmg usually at night and waking the patient from
sleep or 1t may come n the hours of daylight and wakefulness Ab
the begmming of the attack systemic blood pressure has been found
rased The separation of these attachs from those previously
deseribed 18 1n fact arbitrary and necessitated only by relative dry
ness of the latter and their frequent repetition In franh pulmonary
oedema, while breathlessness 1s usually urgent from the start cough
1s more promment and frothy blood stamned flmd 1s freely or
profusely expectorated The march of events 15 often speedy
Cyenosis deepens rapidly, breathing becomes progressively more
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urgent and less effective The attach may last at 1ts height for hours
Recovery 19 the rule, but severe attacks are very dangerous In fatal
attacks the pulse becomes steadily weaker until imperceptible, the
vens swell, and the breathing becomes more gasping less frequent,
and then weaker until 1t ends

In & fulmmnating form, the oedema occurs 50 rapidly and 1s so
intense that, within a minute or two of crying out 1n fear, the patient
18 drowned by the copious blood stamed flurd that pours into the
respiratory passages and overflows frothing from the mouth and
noge

Puratovary INFarCTION

Infarction of the lung usually originates from an embolns and
the commonest source 18 a clot dislodged from the main veins of the
lower lunbs and from those of the pelvis When the clot arises in the
heart mxelf the origmnal thrombus 13 attached to the wall of the

nght ppend: or less y at the apex of the right
ventricle or from the veins The detached “clot 15 swept ul tely
wto the pulmonary artery, entermg and bloching one of the
1 y arterial branches F 1y thmmbus Jates

upon 1t subsequently Infarction i8 ly due to thramb
-y artery or pul y vems The blocking

of pulmonar) branch Jeads to baemon-hnglc mfarction of the

corresponding lung terntory Several areas may be mfarcted

simultaneously by separate clots Base or apex of the lung may be

1nvolied The wnfarcted areas are usually wedge shaped, the base

unvolving the vxsceml pleura the pleura becomes covered with
v

Tty \

clots 1n the auricles 19 enconraged by the paralyas of the apricular
wall which fibrillation induces their detachwent 13 favoured by
active movemenc of the wa.].l when the auncle 1s beating normally
& bol iy apt to occur when the auricles
resume their beating afoer they have been fibrillating, as 1n paroxys

mal fibrillation, or at the resumption of normal rhythm under
qumdine Infarction occurs also i cases of mutral stenosis in which
the heart’s mechamsm 1y unchangug, these cases are as often found
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1 man 1s temperature, the higher the temperature of the part the
faster the exudate occurs, a clmcal mnstance 13 that n which
dropsy of the legs forms quickly in predisposed patients while
they sit before a fire.

REecoo~ITION

In cardisc dropsy much of the fmid collects 1n the subcutaneous
tissues, where 1t 18 easy to1dentify It causes swelling, and the over
lying skin 1s stretched and becomes as a consequence pale and shiny
If the stretching 1s very great “lneae atrophicac” may develop,
m other cases the skin oozes, or 1t reddens, and blisters appear
Oedema 1s frequently accomparued by tenderness, which may ont
last the remaming signs when oedema disappears In recogmsing
early dropsy of the subcutaneous fissues 1t 1s usnal to press upon
the part with the finger, the excessive tissue fuds are thus dis
placed and the shin ndented as1s plastic clay when smularly treated
Tirm pressure continued for 5 seconds will often disclose a slight
oedema that would otherwise escape notice Even so elicited, pitting
18 not a very early sign of the increase in tissue flmds 1t 33 hnown
that the volume of a imb must through the lation
of tissue flmds, by a tenth, before pitting becomes clearly recognis
able Patients who are becomimng dropsical begin to put on weight
some days before pitting can be found, patients who are losing
dropsy continue to lose weight for some days after the last sign of
pitting has gone Advanced dropsy 1s at once recogmsed by the
relative hardness of the tissues and mability to pick up the shin
The extent of such dropsy can be traced quickly by sumple palps
tion,

DistrIBuTION

Cardiac oedema 15 one form of dropsy that 1s essentially hydro
static 1n 1t dastribution In patients who spend much of their time
upon their feet or sitting, the feet are the first parts of the body to
swell and they become most swollen It 1s m the mstep and ankle
that oedema 13 usually first seen 1n such patients, though the dis
tribution may be modified by the nature of the footgear Patients
with early dropsy who have been up and about often find the
oedema forming as a rim over the upper parts of the shoe or boot,
swelling of the foot follows removal of outdoor shoes, which are
then replaced with difficulty In patients who lie in bed pitting 18
often found first just behind the malleol A continuous and gradual
involvement of the kmb from foot to thigh, gemtalia, and trunk
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oceurs 1n those who spend their fime sitting In bed patients, after
the ankles swell, the genitalia or sacral region may next show change
These differences depend upon the levels at which the several
affected parts hie If the buttocks sink low 1 the bed, sacral cedema
will come earlier and be the more m evidence Parts wpon which the
patient actually rests show little oedema, the flud being readily
displaced by pressure, when patsents are propped on several pillows,
and oedema has msen to tho trunk, 1t 13 common to see & ridge of
oedema across the back, between the areas pressed upon by two
separate pillows Oedema spreading on the trunk above the navel
13 relatively uncommon 1n purely cardiac cases, ocewrring only 1n
very advanced stages of failure Similarly, 1618 unusual 1n the hands,
unless these are kept for long periods hanging down, or unless, as
t, happ 3 \: oceurs in the mam vemns of one
limb, oedema being then unilateral Oedema of the face or sealp 1s
rarely cardrac, but usually renal
To retain a clear 1dea of the mnfluences that affect the distribution
of cardiac oedema, 18 important from several pomnts of iew Oedema
cannot be decreascd by changing the patient’s posture, but 1t can
be redistributed If a patient comes with slight dropsy of the feet
and 13 placed flat 1n bed, this oedema will often disappear withm
a day or two because the excessive fluid in the tissue spaces of the
legs moves to tissue spaces higher up in the body Hanging the legs
down often enables these imbs to act temporanly as a resersoir
to late flmd as a p y to d {page 41)

DIrFERENTIAL DI1AGNOSIS

Dropsy of cardiac origin 1s recognsed by 1ts hydrostatie distrybu-
tion and by 1ts association with mereased general venous pressure
If by careful use of the methods described 1n the Ppreceding chapter
general venous pressure 1s judged to be normal, then dropsy 1n the
legs can be stated to be due to no weahness of the heart This very
valuable rule 15 broken only by those instances of cardiac dropsy
i which owing to an unusually rapid fall of venous Pressure, as
from venesection the disappearance of oedema lags notably beh;nd
Dropsy of hydrostattc type 1s & very common affarr, and much mare
often than not 1t 18 produced mn other ways than'thmugh cardac
farlure It may result rarely, from vanous forms of local obstruction
of the inferior vena cava or 1ts tributaries, as by thrombosis, by
pressure from tumour or collections of fluid 1n the abdomen it 13
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As knowledge of heart failure has developed stress has come to be
placed more on the state of the cardiac muscle, for 1t 1s quite clear
that the muscle may be so damaged that the heart will fail, even at
a time when the burden 1t has to bear 1s no more or1s even less than
customary A simple mnstance 13 that of failure with congestion
ansing wiile the subject 13 at rest, from thrombosis of a coronary
artery killing a substantial portion of the ventricular wall Another

mstance 1s pernicious hrough which of the heart
muscle as a whole may be so reduced that failure supervenes The
acute infy d provide ples of acute heart failure

resulting purely from poisomng of the muscle

In asphyxia from any cause, the heart swells and the vems become
more and more engorged until no blood 1 ejected, an acute failure
due directly or imndirectly to lack of oxygen, but one 1n which n
crcased resistance to output may for o time play a mnor part In
subacute bactenial endocarditis (page 190) and 1n hyperthyrodism
(page 264) heart failure 13 chiefly due to change 1n the muscle, though
contributed to by valvular disease or by mereased output Another
undoubted and frequent example of the same kind 13 failure with
congestion ansing during the course of theumatic carditis (page 201)
the fact that such congestion comes, and later disappears com
pletely shows that1tisnot duen thy that display thisseqt
of events to per 1 changes, such as mitral stenosis
or pericardial adhesions, for these remain after the congestion has
cleared away

1t will be found by actual enquiry or observation that patients
who develop fatlure with congestion, while under supervision for
heart discase do so more often in 1mmediate sequence to an 1
fection than in response to a period of unusual or unwise bodily
exertion the mfe 13m0t 1y xk or p!
but may consist of a febnle cold, mnfluenza, or bronchitrs

One of the most frequent determining factors of congestion 1s the
onset of very rapid heart action, as 1 paroxysmal tachycarda orin
auricular fibnllation (pages 83 and 93) It 13 most important that
the manner in which rapd action affects the heart deleteriously
shauld he understaod thoroughly Tt does 20 w twe ways Iirst 1t
couses the ventricles to expend more energy At each of its beats
the ventricle must raise the pressure witlun its cavity to artenal
pressuro before 1t begns to do effective work Other things beng
equal the waste of energy that occurs m this way mcreases pro
portionately to the rate of beating Secondly, rapid beating shortens
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the time between beats for recovery, and this not only absolutely
but relatively Thus, 1f the ventricle 1s beating at 60 per muinute,
systolo has a length of about } and diastole § second, while, 1f the
rate of beating 18 120 per minute, systole and diastole each occupy
about } second Thus the relative length of diastole 13 reduced to
one half 1ts former value, the ventricle enjoys but three quarters its
previous total resting periods But the reaction of different hearts
to the strain of paroxysmal tachycardia 1s very variable The normal
heart bears the burden well, 1t 1s the weak heart that gives way and
allows congestion to develop

It 13 escential to the treatment of certain types of cardize farlure,
and espectally to prognosts in cardiac farlure that 1deas as to causa
tion should assume & proper balance, that the condition of the
ventricle should be taken into account as well as the work 1t has to
do, and that, because an increased burden 1g known to exist, this
should not come automatically to be regarded as the whole, or
necessarly the chuef, trouble That weakened muscle 1s often the
sole or chief, and probably almost always a considerable, factor 1n
causimg congestive failure, 13 not merely a view of academic interest
but one that greatly mfluences the general attitude to heart cases
and their management, espectally 1t emphasises the need of guarding
these patients against infections of any kund

Cases of chrome heart failure fall into three main causative
categories, namely rheumatism (about 25 per cent), hypertension,
and coronary arterial disease (alone or together about 50 per cent),
the remamng cases are cluefly syphitie, thyrotoxic, grossly
Anaemic, or have pulmonary disease

TyPEs or FAILURE

A rea) dufficulty that anses in any attempt to discrimimate types
of cardiac failure 1s that no simple subdivision presents a true or
deq preture  Cont, y wnitings, though nightly distin
guishing tend to 1solate loft and right heart failure It1s true enough
that first the left or the mght heart may fml and the deficiency of
one or other may continue to dommate, and the lack of balance
blhished But the p cannot be divided sharply

mto two groups the right and the left, for in the great majority both
right and left wealness are present simultaneously, though in
dlﬁerent degrees It 18 necessary to recognise at the outset that cases
d as mst: of pure nght or left failure are

uncommon, but 1t 15 also necessary from the practical standpaint to
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differentiate between common types n which right or left falure
pred tes It 1s impossible sharply to estabhsh types each
having its own distinet cansative and symptomatological character
1sties this can be done usefully only upon broad hines It should also
be understood that any such descriptions must be more or less
arbitrary because though pressure 1n systemic vems can be
measured that in pulmonary vemns cannot, and so accurate com
panson between the degrees of the two engorgements 1s rarely
possible

BILATFRAL FAILURE

Many cases of chrontc heart falure belong to this climeal class
It 15 seen most clearly 1n the rhenmatic hearts of the early decades
bus 18 by no means confined to such The e1ses present simultane
ously the mamfestations of sy stemic venous congestion desenbed
Chapter IT and those of pulmonary congestion described in Chapter
I Thus the systemic vems and hver are engorged and the
concomitant manmifestations of renal congeshon and excessive tissue
flud are found But they also display breathlessness at rest, and
X ray and other signs mdicative of chrome pulmonary engorgement.

FREDOMINANCE OF LEFT FAILURE

These patients are usually between 50 and 70 years of age In this
age period 1t 1s the commonest type of heart failure Men are much
miore often affected than women Three fourths of them have or have
had hypertension with or without coronary srtermal disease Many
of the remamnder have advanced arteriosclerosis with coronaly
mvolvement In both groups the coronary mvolvement mayLll‘af’f

majority there 1s no evidence of disease of the valves but enlarge
ment of the heart 1s invanable

In these patients breathlessness and orthopnoea sre unusually
conspicuous and often extreme and the signs of pulmonary engorge
ment are nvanable and often fully displayed pertodic breatbing 13
common and 80 1s carciac asthma Venons engorgement may be
moderate shght or even absent The skin of these patients 1 often
relatively bloodless so that cyanosis 1s concealed Gallop rhythm 18
usual, alternation of the pulse or gross anomaly of the elestro
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cardiogram often bear direct witness to faulty cardiac muscle The
type 18 further referred to on page 236

PREDOMINANCE OF RIGHT FAILURE

These cases are rarer than either of the preceding They are
notable for the mtensity of systemic venous engorgement while
breathlessness 1s mn httle evidence at rest Such patients may even
be able to hie flat without discomfort A deep colour of the skin,
especally the facral slan, 1s usual, and for this veason they over
dusplay cyanosis The X riy shows little change 1n the lungs The
electrocardiogram presents signs of right axis dewiation {page 124)

The most demonstrative cases of this type are mstances of con
stnctive pencarditis {see page 182) and of cor pulmenale (see page
259) but occasional cases of mitral stenosis display this picture, as
do casges of pulmonary stenosis

Very rare cases regarded as pure nght sided farllure have been
described, 1n which this picture 1s assocrated with X ray enidence of
enlarged pulmonary artery and conus, accentuated 2nd pulmonary
sound and conspicuons sgns of mght sided hypertrophy, m the
absence of valve or pulmonary disease, or of pericardial thickening
The patbogeny 15 cbscure

DIFFERENTIATION
The diagnosis of these different types 1s not difficult 1n most 1
stances, though, owing to the o of every t) t form

anything like precise differentiation 1s often impossible The qmckest
clinteal method 13 to note as a routme the relation between the degree
of breathl and of syst A departure from
the usual relation 1 the direction of excessive breathlessness on the
one hand, or that of excessive systemic congestion on the other,
should first suggest as a possibility predomunance of left or night
fmlure respectively

of the breathl of effort synd and of
nervous breathlessness 1s dealt wath on page 173

ACUTE PULMONARY OEDEMA

The climcal associations are not unhke those m predommance of
left failure, the cases being usually elderly hypertenmives, subjects
of coronery disease, or oceasional cases of syphilitic aortitis, or
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mutral stenosis, the last particularly n pregnancy It may happen
a8 an 1mmediate sequel to coronary thrombosts and occasionally to
an attach of angina pectoris An mstructive association 1s 18
occurrence i the attack of those rare cases of paroxysmal hyper
tension, which are thought to result from release of natural adrenal
1me (see page 72) Symptoms, usually slight, of pulmonary ocedema
may also appear 1n attachs of paroxysmal tachycardia that brng
failure with congestion Acute oedema usually supervenes upon
chronic passive congestion, but also upon nfarction of the lung

ProaNosis

Failure with congestion 1s among the very gravest mamfestations
of cardiac disease but 1t has been sard with some truth, though not
with accuracy, that no patient dies 1 a first attach The gravnity of
the immediate outlook naturally varies with the degree of conges
tion, and the presence of general anasarca, flurd 1 the body cavities
or congestion and oedema of the bases of the lungs, constitutes at
all trmes a condition of great serrousness But a prognosis cannob
often be made upon the simple basis of signs The manner 1 which
failure has developed requres close consideration Sometmmes &
state of congestion has followed relatively suddenly upon an attack
of acute bronchitis or mfectious cold, and m such 1t will usually
subside, leaving the patient much as he was Following upon
preumonia or occurring durmng chromc rheumatic infection the
outlook 13 less propitious Developing during the course of subacute
infective endocarditis 1t 15 a terminal event, for here the mfection
that 13 1ts cause 1s mcurable Failure may be caused by anaemia or
by hyperthyroidism which when ultimately cured may leave BO
cardiae weakness 1t may follow an attack of coronary thrombosts
and complete Tecovery of the former reserves cannot then be
expected, though much lost ground may be regamed In all thest;
mnstances we are weighing the chances that a primary weahness 0O
the muscle may disappear with its cause

Congestion may develop as a consequence of rapid ventrieular
action, at the time when fibrillation or flutter comes, or when the
action of the ventricle in response to a fibnllating auricle becomes
rapid through neglect of proper treatment Cases of these kinds are
frequent and favourable The depth of congestion cannot be uset
to gauge ventricular strength unless the precise conditions of l;eﬂ
ng are known Of two cases presenting the same signs of farlurd,
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the heart 1s sounder 1n the case 1n which 1t beats under less favour-
able conditions, 1t 13 the probabihty of obtaimng rehef from dis-
advantageous conditions of work or from an increased burden of
work, that makes the prognosts more favourable Thus, given
a certain grade of falure, the presence of fibnllation with rapid
ventricular action mproves the outlooh Similarly, a patrent who
develops congestion while engaged mn heavy manual work has a
better prospect than one who begins to suffer similarly m a sedentary
occupation The development of congestion, having no transient
or removable cause, by a subject already m bed, 19 ommnous
Patrents with p derating pul y cong; or wath mslder
syt nd p the ph of cardiac
asthma, belong to an unfavourable prognostie class Many of them
are elderly, many present other ominous manifestations (see page
237), many are dead within s1x months, and most within two years,
of the first asthmatic serzure

When the signs of failure are severe, the end 1s often brought by
nfarction, terminal bronchopneumonia or by the supervention of
coronary thrombosts These are omunous additions, as 1s the appear-
ance of stupor or dehrmm

But the outlook 1n most cases of systemuc and even of preponder
atmg, pulmoenary congestion 1s by no means that of quick disaster
and a final prognosis 18 rarely justified until reaction to treatment
has been tested While continued signs under prolonged treatment
are unf: ble yet1tis kable how rest and above all skalful
nursing persisted n for months will bring such patients to relative
comfort and safety

It will be evident from what has been said that the immediate
prognosis m congestrve failure requires deliberation and caution

The place taken by cardiac fatlure, whether early or late, m a
general prognosis that attempts to estimate the duration of Life,
will be found 1 other parts of this book, and especially 1 1ts last
chapter

THREATMENT

The treatment of failure with congestion 1s described 1n the first
place without reference to the underlying cause of muscular wezk
ness or to the burden the muscle has to bear Most cases of farlure
with congestion are chrome, and the principles and measures of
treatment are 1n general the same for all It 13 convement to deal
first and 1n detaul with cases of relatively severe congestion present



38 DISEASES OF THE HEART [:4

g normal rhythm, and then briefly with less severe cases, usually
presenting auricular fibrillation Ths will form a sufficsent basis, and

such modificat: and addit; as are 'y mn special cases
will be added n other parts of this book
Indications for the manag t of T b from the

grades of falure that precede and succeed congestion will be found
under “After care” (page 43), and later and especrally 1 the last
chapter of this book,

SEVERE CONGESTION

Rest —T'ailure with congestion 1s one of the few mamfestations
of heart disease that calls for treatment i bed, and 1t calls for this
umperatively The watchword throughout the treatment of con
gestion 15 indeed rest rest for the body, rest for the mnd, rest for
the heart Heart failure that has reached the stage of showing
deep congestion requires skilful handhng of the patient by day and
mght nurses The patient must be guarded agamnst effort of all
kinds He should lie stall in bed, should not Lift himself or change
his own posmition, should not wash, dress, or even feed himself He
may be moved a little when uneasy He must be Lifted on and
off the bed pan, the nurse, therefore, must be strong and will
require help The patient should be discouraged from tallang
beyond 1ndicating his immediate wants, and from attempting
to assist the nurse who moves lum These precautions against
effort may be relaxed appropnately m cases of more favourable
type.

The motions should be kept loose by means of salines, so that
straming s avoided, two actions darly of the bowels, or one if full,
15 adequate, purging such patients, even 1f they are oedematous,
18 not good treatment

Posture —Congested patients are uncomfortable unless the head
18 well raised When the head 1s lowered the subject may be seen
to become mereasmgly cyanotic in the face and breathlessness ap
pears, or 1n the orthopnoeie case mcrenses to the pomnt of severe
distress Attacks of breathlessness at mght are often due to shpptng
down the bed and off the mllows, this should not be permutted to
oceur

The author’s bedstead (Tig 6) facthitates nursing in cardracfailure
The wire mattress of this bedstead 13 in three preces, hnged to-
gether and controlled so that they can be inclined at sny desired
angles The patient can be propped up to siting positions by ratsing
the back rest (A) Lafting the thigh rest (B) prevents lus shppng,
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and this device 13 more satisfactory than the sumpler alternative of
tymng a bolster across the bed beneath the patient’s thighs The two
adjustments desersbed, combined with a lowered leg rest (C), con
vert the bed into a chair

Sleep ~—C d, and especrally very breathless patients who
farl to obtamn a number of hours’ sleep 1n each twenty four hours
lose ground through fatigue and weakness The hours of sleep
should be reported as & daily routine and, in general, hypnotics
are used when the hours of sleep fall below s1ix Hypnotics of the
barbitone senes are of value, there 1s & choice between many As

Fig 5.—The suthor # cardise bedstead, (See Brituh Medical Journa? 1928 1l p 977)

1 other cases they should be prescribed under offical, and not
Proprietary, names Barbitone soluble 1s gaven 1n doses of 6 to 10
gramns (03 to 06 g), allobarbitone or pentobarbitone sodmm in
doses of 1} to 3 grams (01 to 02 g) A smngle powdered tablet 13
placed on the tongue and swallowed with a Little flrd an hour before
sleep 13 desired Chloral 20 grains (1 3 g )19a well tried and excellent
hypnotic, 1t occanionally mduces nausea or vomuting and should

not be d 1n this Paraldehyde, 2 to 4 drach
(36%07cc)with oz of brandy orin capsules 1s effective, but 1t3
taste and smell are oby ble Where sleepls 18 d

with pan or much breathlessness } to } gram (001 to 0015 g)
morphia should be used where 1t 13 associated with irntating but
ineffective coughing 4 o  gram (0 006 to © 013 g ) herom hydro-
chloride or § grain (0015 g ) codene phosphate may be given by
mouth

Diet —Patients with grave congestion have httle desire for food
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and often become d d while ting Dist of the
stomach by food 13 clearly undesirable The food therefore should
be small in quantity, of high nutntive value, and easily taken (ses
Duet 1, page 202} The flmd and salt intake should be restricted in
the presence of dropsy A diet of about 800 calories can be mamn
taned for a few days or for o week, without appreeiable loss of
strength, 1t may be increased gradually as cong bsides, or
as other circumstances dictate

Venesection —Venesection 18 a most potent remedy and should
be used 1n most eases in which there 1s material systemic venous
engorgement (8 or mare em excess pressure) Only obvious anaemia
contrawmdicates 1ts use

To ensure relaxed veins and ample flow, the arm, including the
hand, should be thoroughly warm The pnenmatic cuff of a sphyg
momanometer 1s placed as high as possible on the upper arm,
and distended at a pressure of 60 mm Hg a rubber band wrapped
around the arm at a tension adequate to distend the vems strongly,
but msufficient to decrease the strength of the pulse, 15 of equal
service The obstruction to the veins should be mamtamed during
the period of bleeding This may be accomplished by dissecting
out a vein and op: 1t under local th but 1s better done
by thrusting a needle of large bore through the shin mto the ven
80 a3 to meet the current of blood with 1ts point towards the hand,
m the latter case flow can be expedited from time to time by
applying suction with a syringe In an adult of medium weight (140
1b} 10 to 20 oz (250 550 c ¢ ) of blood can be taken, according to
the severity of congestion Rapd bleeding lowers venous pressure
promptly and profoundly, by the sumple act of withdrawing flud
from the venous reservoirs A decrease 1n the fulness of the cervieal
vemns 1s almost always, and m the size of the hiver 13 often, to bo
ascertamed Patients will almost always speak of rehef both from
breathlessness and from the sense of tension mn the head sleep
becomes easier to obtain

In cases that react most favourably, venous pressure remams low
after bleeding, oftener 1t 1s found to be raised agam, though not to
1ts orgmal level, on the succeeding days If the mse m level con
tinues, another bleeding of 10 oz , a week or ten days after the first,
may be requred and in the most obstinate cases three or four
venesections may be needed withm four to six weeks

In this stage of failure the patient should be vistted at least once
3 day At these wimts and dumng subsequent progress the most




v CONGESTION (PRQGNOSIS AND TREATMENT, ETC} 39

important enquiries will concern breathlessness and the hours of
sleep The signs to watch are not in the heart, but 1n the vems and
liver, n the legs, and at the bases of the lungs

Ozygen —1Tt 18 useless to give oxygen through a funnel held near
the patient’s nose, the oxygen content of the inspired arr 13 1n
sufficiently raised thereby Delivered through a nasal catheter,
passed well back, & much hpher content 13 obtaned, and this
method somettmes affords relief from breathlessness The gas should
be first led as a continnous stream of bubbles through warm water,
a stream of dry gas 18 not tolerated In recent years spectal inhalers
have been duced, delr g high tions of oxygen,
which often give notable relief Of these the B-L-B mhaler 13

ded An oxygen chamber may be used

Cardiae fomes ond shimulants —The most emphatic action of
digitahs and its alltes 13 m the ease of aurteular fibrillation, to be
considered later Clear evidence that digitalis 15 useful m farure
with congestion presenting normal rhythm has been slower in
comng, because success m such cases 13 less obvious and less
frequent Nevertheless 1t 15 now generally recognsed that digntalis
13 valuable 1n these cases and sometimes succeeds m lowering venous
pressure and mn bunrgng rehef where other remedies bave faled
Such successes are won with full doses of the drug mtial doses
equivalent to 2 drachms (3 5 ¢ ¢ } of tineture (1 5 mg dsgoxm) and
further dosage at the rate of 1 drachm (17 ¢ ¢ ) of tincture a day
The underlymg prineiples of digitalis admimstration are mdieated
on page 97, except that the height of venous pressure 13 watched
rather than heart rate There 13 no evidence that digitalis, given 1
small doses (up to 20 muums or 05 c¢ of tincture daily), recog
nusably 1ofl the progress of 1 d either
at a late or at an early stage Its admimstratson to heart cases,
merely because they are heart cases, 1s to be discouraged

1 have teen no Patient respond to mmections of strychmne or

pl lto2ce mt ly, has a limited value

Alcohol 15 sometimes useful, not as a stimulant, but 1 overcoming
restlessness and sleeplessness

Pan over an engorged lver or over an enlarged heart 1s to -+
be treated first locally by the ice bag, or by imtants, such as
a mild capsicum plaster The application of six leeches to the
hypochondrum will sometimes completely relieve when other

remedses have failed, morpiia 15 the final and the best remedy for
precordial pain,
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Cough —Where cough 1s the result of an associated bronchitis,
the expectoration of stiff mucus 1s helped by alcohol and stimulants
such as ammonum chloride {see page 261), where 1t 13 the result
of commenemg congestion and oedema sedatives {as for example
codeine and heroin) are more smtable The object 1s 1n both cases
ta decrease the effort of coughing

Oedema drawnage —In cardiac farlure pitting confined to the feet
or lower parts of the legs usually disappears within a few days of
the beginning of bed trestment this may result simply from re
distribution of the excess lmd 1t may result from rapid umprove
ment of the cireulation In cases of early dropsy, no other remedies
are required, though 1t 13 wise to restrict the flurd and salt intake
In only a proportion of cases does dropsy call for special treatment
{or dropsy 13 an end result of cardiac faslure and as failure s reheved
dropsy disappears Treatment should be directed, therefore, first of
all to the circulation but special remedies for dropsy should be
started promptly 1n cases m which the accumulation of flmd 15
spreading to the trunk threatening the serous cavites, or i which
congestion 1s responding hittle or slowly to treatment In such cases
while the flmd intake 1s reduced as closely as passtble to 20 oz
(670 ¢ ¢) and salt to about 15 grams (1 g) a day, the measure of
urine passed daly should be watched and duresis encouraged
Drretics of the xanthme series are among the most potent we
possess  Dimethyl xanthine (theophylhne) 1s the favounte com
pound (3 grams or 0 2 g thrice daily) ammophylhne 13 3 combina
t1on with ethylene diamine (same dose) and theocin 1s a combmation
with sodium acetate (dose 5 grawns or 0 3 g ) Diuresis comes within
the first few days Gastromntestinal symptoms headache, and visual
disturbance, sometimes prevent the drugs contmuation Theo
bromume an 1somenc dimethyl xanthme (dose 10 grams or 06 8 3
duretin, a combmatton of theobromine with sodmm sahcylate and
caffene (trmmethyl xanthine) are less useful In recent years
mercurials have been mtroduced as duretics and some of these are
very powerful Ammonum chlonde (6 to 8 tablets of 10 grams oF
062 1n 24 hours) given first for three days to induce acidosts tends

* to ncrease the effect The B P preparation mersalyl 1s mjected a3
& 10 per cent solution n 5 per cent diumethyl xanthme of which
2 ¢ ¢ 13 mjected travenously or preferably sntramuscularly m the
morning great care being taken that 1t does mot enter the sub

cutaneous tissues, and the result observed the dose may be repeated

as often as 10 or 20 times at intervals of two or more days T
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diuretic usually gives a coprous flow of urme (60 to 80 oz or 1700 to
2250 cc) 1t 13 o most valuable drug There aro now several at
least equally potent alternative mercuna]s There should be no
repetition if & first dose 18 followed by sub a
tendency to faintness, or disturbed cardiac actron Defects of renal
function contramdicate the use of the drug

When dropsy of the legs has spread up the trunk, the patient
should be kept 1n a sitting position, so that the flmnd may collect 1n
the dependent legs and not m the thorax and abdomen The patient
sits by mght and day well propped i  wide deep, and comfortable
char, or preferably, because 1t entails no iftmg, the cardiac bed 18
converted 1nto a chair (I'ig 5) If in these cirenmstances the legs
become very large dramage must be considered The number of
cases treated by dramage should be small the chief mdications for
tappimng are failure of other dies to relieve 1L
especially increasmg swelhing, and dropsy of the “trunk persxstmg
1 the mitting position In cardiac farlure uncomplcated by renal
disease I have rarely seen serious sepsis follow an inch long meision
mto the subcutaneous tissue of the dorsum of each foot, or the 1n
sertion of Southey’s tubes With abundant sterle dressing both
methods are safe, but as the flmid escape 1s freer with eistons, this
method 1s to be preferred Drainage may be continued for days or a
week or more, 1t 18 brought to an end because the dropsy has sub
sded, because the flow ceases and dropsy though decreased 1
stationary, and not infrequently because 1t begins to cause weakness
of the patient

A senous difficulty m treating obdurate oedema 13 phistermg and
exconation of the shin Blisters should be opened and all raw sur
faces carefully guarded with a weak sulphamlamde paste It may
become necescary to raise the legs above their usual dependent
position to obtan healing, but 1t 15 done at the cost of moving the
dropay higher up

Tappmg the chest i cardiac failure 13 more often required for
umilateral than for bilateral accumulations, which can generally be
displaced by posture and dmretics When aspirating, the needle
should be mserted m the lime of the scapula about the Sth nter
space, whenever possible, the patient should be lymng on the side
Not more than 1 pint (500 to 600 ¢ ¢ ) flurd should be withdrawn
without oxygen replacement

Tapping the abdomen m cardiac failure 1s called for m those
occasional cases of rheumatic heart disease m young people, 1n
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which fluid collects and persists in the pertoncum rather than m
the legs It may be repeated as 1t 18 required, and may be used i
anasarca when the ascites 1s large

CASES WITH UNDUE BREATHLESSNESS (PULMONARY CONGESTION
AND OEDEMA)

Undue breathlessness in cardiae farlure may be persistent,
associated with periodic breatlung, or appearing m the form of
attachs of cardiac asthma Patients of these types are often difficult
to reheve Postural treatment should be imnvanable, whether
orthopnoea 18 present or not A milk and vegetable diet 1s recom-
mended Oxygen 1s occasionally effective Ammophyllime and oprum
(see pages 70 and 40) are drugs that are serviceable m warding off
attacks The former 1s also of much value 1n 1ts relief of the distress
of penodic breathing Patients presenting continuous evidence of
congestion and oedema of the lungs are sometmmes much releved by
mersaly] mjections

In the severe attacks, whether s gns of oedema are clear or not,
morphia (} gramn or 0 015 g ) should be given at once, 1t 13 the most
effective remedy known, and usually brings relief wathin a half to
one hour Oxygen may be gnen Nitmtes relieve muld attacks
occasionally Digoxin or strophanthin njections have found
advocates Adrenaline should on no account bo given If the vemns
of the neck become turgid prompt bleeding 13 indicated

The treatment of acute pulmonary oedema 15 similar.

CASES PRESENTING AURICULAR FIBRILLATION

The generl prineiples underlying the treatment of failure with
congestion, and many of the details of treatment, are the same
whether the auncles beat regularly or are fibrillating Most of the
cases actually belong to the latter class, and m certain respects the
presence of fibnllating auricles usually calls for modified treat
ment The work of recent times has shown that the chuef service of
digitalis 13 to control ventricular rate in cases of this type By
slowing the ventricle 1t decreases the expenduture of energy, and
by slowing 1t increases the length of diastole relative to that of
systole Ths action of digitalis in conserving the heart’s energy
and prolonging 1ts rest 1s mn harmony with the chief principle ©
treatment of cardiac failure and justifies digitahs being cafled &
cardiae hypnotie The action of digitalis 1 auncular fibrillation 18
50 potent thal in cases of failure with rapid ventricular action,
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rest of the body m bed combined with slowing of the ventricle
by digitalts usually suffices to epsure rapid disappearance of the signs
of farlure The response to digitalis in these cases can be looked for
‘with so much confidence that venesection, unless congestion 1s con
spicuous 1mtially, can usually be avoided Special measures for
the relief of cedema, the use of the stronger diuretics or actual
dranage, should await the full response to digitalis, and they
then usually prove to be unnecessary

Since digitalis benefits congestion m ths class of case indirectly,
and the treatment of auricular fibrillation by this drug 1s the same
whether congestion 1s present or not, the details of this treatment
will be given at a later stage (page 97)

AFTER CARE
Meny cases of severe failure with congestion and most cases of
Iess severe type, including those brll. of the

aurcles respond well when treated along the lmes previously in

dicated The necessary treatment will naturally be less drastic from
the beginmng 1n the cases that were omgmally of mild type, and
m the severer cases a rigid system of rest and other parts of the
regime may be relaxed as recovery happens But there should be
no thought of ending rest either m the severer or milder types of
cases, when the signs of increased venous pressure disappear The
heart has recovered no more than to regain its capacity to carry on
a arculation adequate to the needs of the resting body, 1t still
altogether lachs reserve This reserve becomes re established m
greater or lesser degree by enforeing a further period of almost com

plete bodily rest and the rate of recovery 1s slower 1n cases origmally
of the severe type No patient who has shown defimte signs of
venous congestion should laave his bed for several weeks after all
these signs have vamished A total period of six to eight weeks
bed 15 rarely too long 1t 15 often too short, fo ensure maximal benefit

Patients who recover slowly, or smperfectly, must often he quetly
for three to six months or even longer Cases that are allowed up
too soon quickly revert to their former state, haste 1n treatment
does not save time Prolonged rest should be rendered less irksome
by arranging mental occupation such as readimg or bemg read
to, wireless telegraphy, simple games or handwork, by permutting
the patient to do more and more for himself as he recovers strength,
by transferning him to a couch or chair for some hours each day,
by employing massage, espectally to the legs, and later passive
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and gently resisted movements, and by an early return to fuller
dietary The steps taken towards increased hiberty of action are
to be small and not too frequent At no stage of treatment should
tobacco be allowed

Return to exercise, supermsion —The guide to a return to bodily
activity 13 the response to effort A patient has recovered normal
venous pressure and has been for a further period of several weeks
confined to bed, at the end of this time he washes himself, sits up,
and lies down without a trace of breathl Such a patient may
be permitted to walk across his room to a couch and, after some days,
to walk a few minutes up and down the room A schedule of n
creasing exercise cannot be laid down beforehand, but for weeks
nothing must be done that gives a noticeable mcrease of respiratory
rate or fatigue Walking in the room may be replaced by short walks
on the flat out of doors, the bed being arranged downstaurs, or the
patient carried up and down the stairs each day, for the latter pur
pose a special carrying chair having two large wheels and long
handles fore and aft 15 useful As tolerance of exercise improves,
exercise may be extended, until perhaps a few mules are walked on
the flat at a moderate pace Few patients who have expenenced
severe falure will advance beyond this pont, the milder cases will,
and should be encouraged to do so However much the most favour
able case 1mproves, 1t 13 never goad practice to allow these patients
to call forth therr full reserves or to press exercise to the pomt of
bodily discomfort Strenuous acts (page 291) should be forbidden for
alltime The patient should adopt strictly healthy habits (page 289),
he should report himself at frequent intervals, or at oncef he feels
unwell

The hours m bed should be longer than 1s customary, and any
tendency to fatigue may be counteracted by the patient lying down
for a smtable period durng the afternoon.

A diet smited to a convalescent adult, still at rest m bed or chair,
18 detarled later (Diet IT, page 292) As convalescence becomes m0re
real, and bodily work 13 undertaken, more food 1s needed

REFRACTORY CASES
The rule that confines pattents to bed until after all signs of
venous congestion have vamshed has sometimes to be broken
The mstance may be that of a patient already treated several hm;s
for congestion, and responding very slowly to treatment In tbe
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Iatest 1llness prolonged treatment brings the patient to an improved
condition but one m which the veins and hiver remain defimtely
engorged the condition 1s stationary for perhaps another three or
four months and the patient becomes restless under s confine
ment These are very serious cases but some mereased hberty of
action has often to be allowed them

Thyrordectomy (total) has a hmited value in such cases reducing
as1t does the energy expenditure of the heart It should be used only
1n selected cases and confined chiefly to those presenting high basal
metabolie rate



CHAPTER VI
SKIN COLOUR AND CIRCULATORY RATE

Parior

Taz blood coloration of the shin 18 due mamly to blood 1n the net
works of capillary venules in. the subpamllary layers of the dermis
The cause of pallor 1s red n the t of I lobin held
within these vessels, and this happens when the | lobm con
tent of the blood 1s low or when the amount of blood held 1n the
vessels 13 decreased

In the heart disease of adults persistent and conspicuous pallor,
especlally when the skun has a yellowish or subicterie tinge, 13
almost always due to streptococcal infection of the heart valves
Conspicuous pallor m children 1s often the result of active rhen
matic mfection These pallors naturally mvolve both the skin and
mucous membranes, for they are associated with actual anaemia
of the secondary or hypochromic type Heart disease1s occasionally

P d by dary caused by local mfection or

ansing from haemorrhage These are the main assocsations of heart
disease and actual anaemia Pallor 1n cases of heart disease should
never be dismussed lightly, 1t 1s an mnvaluable gmde to mfection
Dilatation of the heart m p may be ken for
heart disease with infection

A bloodless condition of the skin 1s not mfrequent 1 the advanced
mtral stenoss of young gurls, 1t 13 also frequent m the termmnal
phase of failure wmith congestion, m these 1t does not volve the
mucous membranes, and 13 evidently due, not to general anaemig,
but to actual emptiness of the mmute cutaneous vessels

Transtent pallor occurs 1 two sets of crcumstances Furstly,
when there 13 a smmple dramage of blood from the skin in syncope
(page 107), such pallor may be mtense, 1t is seen especially mn the
face of the standmg or sitting subject, and 13 nconspicuons i
dependent parts Secondly, 1t occurs mn the rare attacks of vaso

6
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constriction described on page 72. In these the skun is affected
umversally and the hands and feet become pale although they Le
below the level of the heart

CYANOSIS AND ITS INTERPRETATION

CAUSE OF CYANOSIY

The cause of cyanoss 1s an increase 1n the amount of reduced
haemoglobin, in any form, withn the small vessels of the shin or
mucous membrane These reduced pigments appear blue through
the slan The condition may result when the blood pigment as 1t
13 brought to the mt t, 1 which cy 18 observed, 13
less oxygenated than 1s normal haemoglobin, or 1t may be due
to an unusual loss of oxygen by the blood 1n 1ts actual passage
through the skin or mucous membrane In some nstances each of
these two factors 1s 1o part responsible We shall consider the pure
examples first

Cyanosis ansing centrally —In this vanety of cyanosis, the blood
as 1t leaves the heart contains haemoglobin 1o forms other than
oxyhaemoglobin It occurs 1 any condition 10 which air 13 pre
vented from reaching the alveoh in sufficient quantity, but these
are often impure forms of cyanosis, being associated with cardiac
failure, and are dealt with later The most familiar and stnhung
example of a condition of pure central cyanosis 1s that of con
gemtal heart disease, m which the main lesion 1s a gross septal
defect, allowing o quantity of venous blood to pass freely from
the nght heart nto the aorta, thus short circwting the lungs
and remauning unaerated Another exa,mple 18 that in which meth

or occurs Pure ex
amples of cyanosis ansing centrally are usually easy to recognise
Such cyanosis 13 often first suspected becanse 1t 15 conspicuous,
because, although conspicuous, 1t 15 accompaened by httle or no
breathlessness while the subject 13 at rest, or because 1t 13 un
associated with signs of venous congestion 1t 1s a general cyanosis,
affecting not only the skin of face and hands, but the mucous
membranes even within the mouth and the skin of the trunk,
the last, however, often contams too httle blood to yield an ob
viously cyanotic tint A more important statement than any that
precedes, becauss applying exclusively to this form of cyanosis, 18
that 1t occurs m superfictal skin and mucous membrane that 19
spontancously warm or hot Warmth or heat 1mples a rapid flow
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of bloed through the sk that displays 1t, and cyanoss of central
ongin remains, however fast the blood travels through the sk

In the form of cyanosis considered, the skin 1 which cyanosis 13
observed 18 usually warm, but if 1t 13 suspected 1n a slun that 18
cool or cold, 1t 1s my habit to provoke an increased flow of hlood
Thus, 1f the lobe of the ear 13 deeply cyanotic and cool 1t can nsually
be made warm by local massage, preferably 1t should not only be
come warm but should display capillary pulsation (page 51) after
the massage Where cyanosis is central in origin the ear lobe remans
cyanotic even though 1t becomes hot 1t will become a little brighter
mn colour 1f the cyanosis in part origimates centrally and 1n part
penipherally Another method 1s thoroughly to warm a cyanotic
hand 1n water at 35° C (95° F') then to stop 1ts circulation for
seven minutes, and finally to observe the tint of the reactive hyper
aemta (or flush) that pervades the skin when the bandage 1s re
leased Normally and 1n cases of peripheral cyanosis presently to
be conadered, the colour of the quckly appearng flush has the
bright redness of arterial blood but where cyanosis 1s of central
ongm the flush appears bluer than normal By using the signs and
tests described cyanosis that 1s purely central can always be recog
msed at the bedside These methods lead up to the diagnosts of
many cases of congenital heart disease or of more oceasional ab
normabty of blood pigment An examination of the blood pigments
spectr pically differ tes bet the former and the latter,
50 does an examination of the heart when this uncovers clear signs
of congenital disease

Cyanosis arising peripherally —This variety happens when the
rate of flow through the shin dimmshes sufficiently In 1ts slow
transit the blood 13 robbed by the cutaneous tissues of an unusually
hagh percentage of 1ts oxygen On the one hand, slowness of flow
may be confined to superficial tissues hike the skin on the other
hand 1t may result from failure of the general aireulation We shall
consider the former instance first Slowness of blood flow mamly
affecting the skun 1s usually a response to low surface temperature
In mterpreting cyanosis m various conditions, the temperature of
the skan 1n which 1t 18 occurring 1s of very great importance Cyanosis
18 generally noticed in the regions of shn that are most hughly
coloured, namely, i the face and hands and these are just the parts
that vary 7 ly m ys o 1n response to changed
environment It 15 famihar knowledge that 1n cold weather these
parts of the body frequently become cyanotic in people otherwise




el SKIN COLOUR AND CIRCULATORY RATE 49

regarded as normal, shght but dutnet cyanoss of the skin i3 m
fact 2 normal accompanument of skin temperature between 15° and
25° ¢ (59° and 77° F'), and 10 many subjects this discoloration 1s
exaggerated The cyanosis is due to dimumshed rate of flow, and this
1n turn 13 due to constriction of the arterioles of the skin m reaponse
10 the lJow temperature Cardiac patients are just as prone as pormal
peoplo, if they are not more prone, to display this purely local change
The unrehability of cyanosis as an evidence of general arculatory
efficency arses largely out of this fact and out of the difficulty of
distingwishing 1n the shan b 1 of blood flow that 1s
local and that 13 general, there 1s po constant relation between the
blood flow to superfictal and deep structures

Cyanoss of falure with congestion —It 18 erroneous to believe
that cyanous in cardiac farlure results simply from defictent aeratton
of the blood 1 the lungs this 13 probably never the case Itis true
that 1n advanced failure and very deep cyanows the blood may leave
the aorta 1n an imperfectly oxygenated conditron, consequent upon
1ts passing through alveolt that are aisless or relatively so owing to
congestion or oedema of the lungs But 1n the same cases the flow
of blood through the shin 18 slow, and the visible cyanosis thus re
cewves a peripheral L which 13 1 In states of
lighter eyanosis the peripheral factor 1s the chief or the only one
concerned Cyanosts in cases of failure with congestion 1s found m
skin or mucous membrane that for the most part 1s cool or cold

When, 11 a case of failure with congestion, cyanosis 1s found 1 a
skin that 13 cool or cold, 1t 13 not very useful to try and ascertam if
this cyanosis arises tn part centrally It would be of greater mterest
fo ascertamn whether the blood flow has become slow locally n
response to coldness of the skin or whether the slow circulation 1s
primary and the cold skin has followed as an effect In the latter
case, when the skin cools 1ts arterioles Itkewse respond by con
traction to the lowered temperature, and the eyanosis tends to be
a little deeper for a given level of temperature than mn the former
case But tmt and temperature cannot be gauged by the unarded
senses with nicety, and there are wide individual vanations and so
1t 1s frequently found to be impossible to decide chineally between
these alternatives only one of which signifies a cardiac defect In
cardiac cases the evaluation of minor grades of cyancsis in facial or
tigntal skin that 18 in fact cool or cold 1s difficult

Though recogmtion that a patient seen for the first time has
cyanosis may provide the earltest hunt of cardiac disability, 1t wll
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be apparent from this discussion that 1t 13 quite precarious to judge
the general state of the circulation from this phenomenon To use
cyanosis when present as a sign of systemic venous congestion 18 to
blunder into aceepting ind: and mmp evidence, when the
direct evidence n the veins, described 1n an earlier chapter 18 avail

sble Cardiac patients may develop cyanosis of central ongmn and
yet display Little systemic venous congestion this 1s specially the
case 1n bronchntis (page 259) and in oedema of the lungs (page 20)

For stmilar reasons 1t 1s unwise to draw conclusions as to the general
condition of the circulation from the absence of matenal cyanosss

Many patients, undoubtedly and severely congested, present very
hitle obvious eyanosis Furstly, this may be due to sumultaneous
pallor of the skin, for the appearance of cyanoss 1s very dependent
upon the p of a full t of blood pigment m the sk

Relative emptimess of the small vessels that give the skin colour 13
frequent 1n farlure with congestion and thus the tint of the blood
1s concealed similarly 1t 13 hidden when, as 1s not infrequent, actual
anaemia 1s present On the contrary, full vessels or a polycythaemic
state emphasise a deficiency 1n the aeration of the blood as this s
judged by skin tint Secondly, 1t may be due to relative freedom of
the lungs from congestion

MATAR FLUSH

A patch of colour of unusual depth over the region of the malar
process has been thought to be a sign of mitral stenosis It 1s not
related causally to this disease In very many young people who
have been exposed frequently to cold wind, a bright malar flush 13
present, 1n many others the vessels 1n this region, thongh less cor
spicuous, possess less tone than do those of other parts of the face,
The sk of this remon of the face 1s therefore particularly prone to
be nvolved 1 flushes of any lkind, among other causes venous
congestion brings this Tegion nto prominence, rendenng 16 bright
and a little cyanotic The malar flush comes to be associated fre
quently with mutral stenosis, because i youth failure with con
gestion 1s 5o often accompanied by this valve lesion The only value
of the sign 18 10 directing attention to the vemns

Curaneors Broop Frow

Cyanosis 18 & rehable sign of slow blood flow through the sklﬂt
provided that the entering blood 1s fully arterial Actually a distin®
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in these ances wndicates & very greatly reduced

flow And yet the flow may be very slow and the shin bright red,
this 15 50 when the skin 13 unusually cold (below 10° or 15° G, 50°
or 69° F ), the reason 13 that at Iow temperatures the blood can give
np hittle of 1ts oxygen If the shan of the hand 13 blanched by pressure
#nd the blood returns slowly, 1t 13 clear that rate of blood flow in the
shin 19 slow, but a rapd return cannot be interpreted mn the reverse
sense, since 1t happens when the blood flow to the lmb s arrested
provided that the skanis already turgid with blood Whether theskin
18 cyanosed or not, the depth of 1ts colour 1s an uncertam gauge of
the amount of blood flowing through 1t, 1n general the pale and not
the flushed areas of the facial skin have the groatest flow of blood
through them The best gauge of blood flow m the skan 13 not colour,
but temperature Spontaneous warmth of the skin shows it to be
possessed of good circulation, irrespective of tint or depth of colour
Capillary pulsation, so called, or visible flushing and paling of the
gkin with each heart beat, 1s a sign of locally dilated arterioles I
can be induced 1n any young and normal subject by heating the

Ve “ -

high pulse pressure, but chuefly to the vasodilatation commonly pre-
vailing i this condttion (page 137) It occurs only m warm or hot
skin or mucous membrane It has no clinical value apart from the
evidence 1t provides for the state of the arterioles, consequently 1t
ehould not be elierted by rubbing or warmung the sk, but should
be looked for as a spontaneous phenomenon as such 1t 1s much
more frequent than has been thought It occurs less frequently
under the nail than in the pulp of the finger and n the facial skin



CHAPTER VII
CARDIAC ISCHAEMIA CORONARY OCCLUSION
CoRrONARY ARTERIES AND CARDIAC ISCHAEMIA

THE CORONARY ARTERIES

TrERE are usually but two arteries, the right and left coronary,
supplying blood to the heart, these lead off directly from the aortio
wall and, although anastomosing 1 a hmited way with each other,
they anastomose scarcely at all with other arteries m the body
The coronary termtory 1s an almost 1solated terntory, and such
connections with other vascular territories as exist are mmnute and
occur m the paretal pericardium and m the walls of the mam
vessels The heart 1s really dependent upon two arteries for ite
supply, and obstruction of these 13 an event for which there can be
hittle compensation by collateral eirculation It 1s difficult to beheve,
though there are some that do, that the muscular walls may be
nourished by a backward stream through Thebesian vemns The two
coronary arteries must supply the heart, whatever the amount of
blood 1t needs They must supply not only the normal sized, but
also the greatly hypertrophied, organ, they must supply the muscle
adequately, not only when 1ts work 15 smted to the needs of the
resting body, bub when the heart 1s called upon, as 1t often 13, t0
do a greatly mncreased quantity of work

Pathological anatomy —Disease interfermg with the blood supply
of the ventricular muscle oceurs erther m the length of the coronary
vessels, or at their mouths In the first imnstance the disease 15 &
part of an atheromatous change m the vessels of the body geuel‘ﬂuy,
though the coronary vessels may be affected most severely, the
narrowing results from gradual thickenmg of the vessel wall 0b-
struction at their mouths 15 usually due to disease of the aorta
itself, and this disease 13 atl or, more Iy, the
fibrosis of syphihitze aortitis

52



cE yn CARDIAC ISCHAEMIA CORONARY OCCLUSION 53

Coronary vessels are also Liable to sudden obstruction Thus, on
occasion o free embolus or the end of an aortic valve vegetation 1s
dnven nto an onfice and blocks 1ts mouth A much more frequent
source of sudden obstruction 13 thrombosis, this oceurs m the length
of the artery, and only 1n such as are already diseased The changes
m the muscle consequent upon coronary occlusion are described
on page 55, Coronary arterial disease 13 often accompanied by
diffuse fatty degeneration or diffuse fibrosis of the ventricles (see
page 254)

ANGINAL PAIN AND MUSCULAR ISCHAEMIA

It 15 known that when a coronary artery 13 acutely obstructed,
punusually results, this patn 1s anginalin character and distribution
Pam of similar character 1s produced 1n the museles of a limb that
are worked when a tourmquet stops the flow of blaod to them Tt1s
probable that angnal pam 1s caused by a specific chemical or physico-
chemical ehange 1n the musculsture of the heart, and that this 18
usually, 1f not always, consequent upon defective blood supply
Almost all, if not all, the phenomena relating to angmal pamn are
explamed upon the basis of this theory, many of the phenomena
have been expluned as yet in no other way While 1t 15 desirable
to eliminate theory from this book as far as possible, the conception
that muscular 1schaemia, absolute or relative, 13 the cause of anginal
pan, g0 sumplifies an und ding of the m which
this pam comes and goes, that 1t 18 advantageous to model deserip-
tion around this :dea When a coronary artery 1s blocked, a corre-
sponding area of muscle loses 1ts blood supply, there 1s o state of
absolute 1schagmia When the supply to an area of muscle 1s re-
duced, or when 1t 13 ncapable of mereasing sufficiently to bring an
adequate supply to muscle called upon to do an unusual amount of
work, there 13 & state of relative 1schaemia That the first state
gives nse to angnal pamn 18 certam, that the second does 1s un-
Pproved, but highly probable, especially from recently accumulated
evidence Theoretically, pamn will oceur when relative 1schaemia
affects the ventricular muscle as & whole or, mors usually, :n part
To be complete, the conception of 1schaemua includes, not only
change mn the structure of the coronary vessel, but the state of
tone of coronary artery and artertole, 1t allows that a deficient
supply may be caused or contributed to by undue coronary tone,
and that a defictency may be made good by coronary vasodilatation

The long lasting effort to form & simple but complete classifica
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tion of patients who complain of angmal pain 18 not even yet fully
successful Our 1deas of angna have changed m late years because
the symptoms of coronary thrombosis have been recogmsed and
because this malady 1 no longer confused with allied maladies
There remains a number of comparatively rare and diverse types
that are wmproperly understood The chief types only will be
described 1 this and the next chapter

CoRONARY QCCLUSION WITH INFARCTION

The symptoms and signs of coronary thrombosis and embolism
are abke and a description of thrombosis will adequately illustrate
the occlusion acaident

Thromboss of a coronary vessel 1s an aceident ocourring chiefly
1 men 1n their fifties or sixties 1t happens occasionally i women
1t 15 rare before the age of forty The subjects usnally present signs
of arterial disease and more often than not high blood pressure
Coronary thrombosis 13 comparatively rare 1 cases of syphilite
aortitis Although 1t not mfrequently happens in patients who have
already presented or are showing mgns of failure 1t 13 rare n then
matic heart disease and very rarely occurs mm cases of aurcular
fibnllation A considerable number of those who suffer have com
planed of earlier anginal symptoms but some are affected without
warning while 1 robust health The malady 1s not infrequent 1
father and son or m two brothers

PATHOLOGY

The cause of coronary thrombosis 1s to be found in disease of the
vessel affected such disease 15 usually but a part of a general arterio
sclerosis Thromboangeitts 1s a rare cause Traums 13 I think
oceastonally and durectly responsible No coronary vessel 13 exempt
from thrombosis but the descending branch of the left coronary s
affected more frequently than any other probably because of it
relatively exposed posttion The vessels next but less prone to be
affected are the circumflex part of the left coronary or the last part
of the right coronary artery The coronary arteries anastomose
though not very freely with each other If such a vessel as the
descendimg branch 1s tied in a dog a part of the ventricular wall loses
1ts blood supply becomes dark 1 colour and bulges with each
systole of the heart In many instances and within a few minutes of
higation the ventricle may begin to beat wregularly owing to the
aceurrence of ventricular extrasystoles smgle or grouped and 12 &
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number fibrillation of the ventricle comes and at once Lills the
animal Tn others the heart continues to beat, though Jess efficiently,
owing to part of 1ts wall being thrown out of action In a few
mstances, where the terntory 1s small, the circulation 18 re-estab
lished through collateral coronary channels and the nction of the
muscle becomes restored

In the human subject similar events undoubtedly happen When
the blood supply to & part of the ventricle 1s permanently arrested
and the subject survives, an area of muscle, probably smaller than
that ongwally sapphed, becomes mfarcted and undergoes a fatty
necrosis or “myomalacia cordis”, becomes soft and fragile, and
may rupture Ultimately the necroged tissue 13 replaced by scar
tissue, whch 1s firm 1n about six weehs The position and size of the
muscle area mvolved naturally depends chiefly upon the position
and size of the vessel that 1s blocked In the usnalnstance of throm-
bosis of the descending branch the area affected 18 mainly n the
front and spical regions of the left ventricle, and 1s from 3 to 6 em
wmd 1t 1volves a ponding area of septum The wall of
the heart 18 always more affected on 1ts endocardial than upon itsj
pertcardial surface, the latter often escapes, wpon the former 1t 15
usua] for blood clot to form sometimes i an extenwive and deep
mass The necrows of the wall the endocardial thrombows, and
mvolyement of the p d. are each responsible, as we shall see
later for spectal symptoms or signs

Smular changes may occur when the blood supply is greatly
reduced without actual occlusion

SYMPTOMS AND SIGNS

Coronary thrombosis usually occurs when the subject 18 at rest,
sitting m a charr or lying 1n bed, or actually duning sleep, 1t also
occurs at other times The symptoms may be go shght and few
that the patient seeks no advice, they may be distinct or severe The
usual symptoms and mgns may be divided mto those oceurring
as immediate effects, which include sudden death, pam, and the
mamfestations of collapse and cardiac failure, and into those that
are delayed

Death —In a considerable proportion of the cases death ocenrs
very rapidly, there may not even be time for a complant of pam
Many subjects are found dead These sudden deaths are due m all
probabibity to fibmllation of the ventricles

Pasn and collapse —Pain 13 not invariable When the pain comes
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1t may be shght and may remain so, more often 1t nises raprdly to
itz culmmating pont and usually from then on 1s severe, often
agonsing 1t18 & continuous pain 1n the sense that 1613 unfluctuating
It 15 gripping or aching i quality, generally 1t starts over the
sternum, 1t may remein there or 1t becomes more diffuse as it
strengthens and spreads to mvolve the left or right or both arms,
but especially the left, or to the neck and jaw, or to the mterscapular
region, or to the abdomen The lower sternum or the epigastnum
18 more frequently the starting point than mn angna of effort Durmng
the period of pamn the patient may rest immobile, but frequently
shows agitation and 1s restless or rolling about 1 agony, unhke the
pam 1n the angmna of effort, movement does not seem to mnerease it
appreciably Though 1ts duration varies, the pams characterstically
long lasting, a feature which renders the malady so distressing It
lasts usually for one or more hours at 1ts height, and declines gradu
ally over a long period of many hours or several days

The pawn 18 usually accompamed by a state bordermg on collapse,
the patient bewng pale, haggard, anzious, weak, and often sweating
profusely When this pallor 13 assoctated with cyanosis the face
assumes a hght blue grey colour that has been thought character
1stic of the malady In thisstate of collapse nausea 1s frequent, and
vomiting and movement of the bowel may ocour The pulse1s small
or 1t may be mmpalpable the blood pressure 13 lowered, and much
lowered 1n cases where 1t was ongmnally high, the urmne 13 scanty
The heart rate 1s usually mcreased but may be normal or slow
m rate This group of symptoms often resembles closely that of
vasovagal attacks (page 109), though with quickened pulse the re
semblance becomes less distict

Mamfestatrons of cardwac farlure —Symptoms and signs of car
diac embarrassment are frequent but by no means mvanable, their
degree naturally vares with the extent of myocardial mfaretron and
the state of the g muscle, breathl 1s almost mvar
able, often severe, and sometimes 1t 1s the only promunent gympton
Cyanosis 18 common Signs of venous congestion may be clear or
relatively mconspiouous They may appear quickly m any degreo
or may mcrease gradually The heart sounds are mdistinet
systolic murmur may appear m the apieal region, the heart may
exlibit extrasystoles, paroxysmal tachycardia, or auricular fibrilfa
t10m, the last two, if present, wall increase the errculatory embarmss
ment When the upper part of the ventricular septum 13 mvolved,
heart block may appear Electrocardiograms generally present
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changes of & peculiar and characteristic kind (Fig 6) The signsn
the heart and in the veins are usually far less than would be expected
from the suffermg of the pahent Penodic breathing and gallop

thythm are Signs of p ry congl and oedema
often predominate notably over those of systemic venous conges
tion, breathlessness may d there1s p cough with

scanty frothy and sticky sputum, 1 severe oedema the sputum 1s
serous and bloodstained, and rales and rhonchi appear over the
lungs, sometimes this oedema develops very rapidly and kills the
patient

Delayed signs (ferer, leucocytosis ruptured heart embolism, and
friction) —As 15 usual when a portion of a parenchymatous organ
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loses 1ts blood supply and dies there 13 a febrle reaction This fever1s
low, amounting to 1 or 2° F The temperature rises usually on the
second day of the illness 1t may rise earher, 1t continues for a number
of days and occasionally for as much as two or three weeks there
élmy be no fever Associated with the death of the muscle and its

a
e
mihimetre
The wealmess of the ventricular wall, whieh s at 1ts height durng
the second week after the accident, 13 responsible for the special
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aceident of rupture of the wall, haemoperncardium, and rapid desth
The acerdent 13 rare before the fifth day and after five weeks

As has been stated, clot usually forms on the affected portions of
endocardium, and this clot may become detached i small or large
pieces and give embolism The embol: may enter and plug any
artery mn the body, but are more common 1n the systemic then
i the pul y system Embol dents give rise to numerous

pheations, for ple, hemipl loss of circulation to a

Llimb, splenic infarction and so forth, the presence of albumin or red
blood cells in the urme consequent upon small renal embolt 1s often
valuable for diagnostic purposes

‘When the pericardium 15 mvolved mn the mfarction and the area
15 on the front of the heart, friction sounds appear over the central
and lower portions of the precordium This pericarditrs usually
appears on the second or third day of illness and lasts a fow days
Qccurning 1 perhaps a third of the patients, 1t 13 a most important
dwgnostic sign and therefore should be sought for closely and dady
where the diagnosis 1s 1n doubt

DIAGNOSIS

The pioture m 1ts typical form 15 too characteristic to be missed
by those who know of 1t The central feature 15 pain of anginal type
that continues long beyond the expected time and fails to yreld to
mtntes These cases used to be diagnosed “status angmosus” When
the pain 18 over the lower sternum or m epigastrium the trouble 18
apt to be mistaken for acute abdomunal states espeaally for per
forated ulcer or cholecystitis tenderness and ngidity of the upper
abdomen and s1gns of collapse with vomitmg occur 1 all The age
and sex of the patient will often be helpful m differentiating for
ulcer commonly occurs 1 the young and cholecystitis m women &
previous history recogmsable as clearly angmal on the one hand
or gastric or biliary on the other 1s often to be eliated In throm
bosis the patient will often speak of pain as present over the middle
or upper sternum also Abdommal cases though pale are nob
cyanosed as are those of thrombosis, nerther do they present the
evidences of oedema of lungs or early sigos of congested veins, eithet
of which like the breathlessness accompanymg each, may be of
great value m differentiating The sevemty of the pain may bo
responstble for a diagnosms of gastric erisis a mustake which should
not occur, because m thig the pain 1s spasmodic and not contmuous

When pamn 13 less severe or mild, acute indigestion 1s apt to he



i CARDIAC ISCHAEMIA COROVARY OCCLUSION 59

diagnneed and the truo state may not become mamfest until em
bolism or heart rupture occurs or until angna develops shortly
or perhaps after several years

If pamn 15 mild or absent and breathlessness 13 the chuef featuro
the diagnosts made 13 of an attach of cardiac asthma (page 21)
acute cardiac farlure of unl nown ongn or &n anomalous form of
poeumoma and the fact that brief and even severe pain has been
present will not always prevent the first and last diagnosis Success
n diagnosis will depend mamly upon having the possibihity of
thrombosis 1n rund and 1 watching for the delayed signs of the
disease especially for the subdued fever the leucocyt: red cells
m the urme and pericardial friction Cases of massive pulmonary
embohism gwve symptoms that are sumlar even mcluding electro
cardiograms  but pamn 1s more often axillary than sternal and
cyanosts and respiratory distress are mere pronounced The sudden
onset of symptoms or signs of cardiac failure 1n & muddle aged
Ppatient unexposed to heavy work and afebrile at the time should
always arouse P of coronary thromb When there 13
coronary thrombosis bug the diagnosis 1s m doubt electrocardio
graphic exammation will often resolve the doubt (Fig 6) but
Patients should not be taken to the instrument

COURSE AND PROGNOSIS

The course of coronary thrombosis s very variable The mortality
1n the stage of the acute and severe lllness was at first greatly over
estimated Undoubtedly m & nember death occurs at the onset
or abruptly after a day or two and presumably from ventricular
fibrillation others suceumb to rapdly deepening failuse of the sys
temie 1 or are sufly d by a rapidly developing cedema
of the lungs some are hulled by rupturs of the heart others by rarer
acaidents such as the syncope of complete heart block or gross
embokism of bran or hmb

Those that recover may be severely cnppled in good health
OF m any ntermediste state the ultimate state depending
hfg&ly on the condition of the remaimng heart muscle and of the
vessels supplying 1t Patients previously suffermg from heart failure
or from angina who survive are usually severely damaged fajure
9 1ncreased congestion becomes established and progresses with
varymg fluctuations m mtensity slowly but surely to a termina
tion Anginal cases are m general less tolerant subsequently
of exercwe Curiously however some such patients lose thewr
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pan after thrombosis a possible explanation 1s that the ongmal
anginal pain arose from an area of muscle suppled by a narrowed
artery, that this vessel becomes thrombosed, and that the pam
giving muscle then dies Many of the survivors are left with very
limited capacity for exercise owing to angmnal pain This may be
o remnant of the past, or may appear during convalescence or at
any subsequent time Many patients are known to recover to good
health leading active Lives or relatively active ives The prognosis
1n these 18 uncertam owing to the development of angina, and owimng
to recurrence of coronary thrombosis 1n about one case mn four
Oniginally regarded as a hopeless malady, further observation has
much lightened the gloom of the older outlook It has become
recogmsed, as diagnosis has mncreased mn accuracy and from the
finding of scars of infarction in subjects unsuspected of the disease
that minor attacks of thrombosis are frequent mn the mddle aged
and elderly, and that such attacks often leave the patients scem

ngly unchanged It has become known too that of those who con

valesce well even from serious attachs some return to active lives
for periods of five ten fifteen, or more years others ive on
comparative activity for periods up to fifteen or even twenty years

TREATMENT

The promment symptom 1s pam and for this morphua 15 the best
remedy the doses often need to be heavy (} gramn or 0 03 g , repeated
m & few hours) Morphia 1s also useful 1n mducing the rest that 1950
desirable Even morphia however, frequently fails to give relef
Opium 15 sometimes more stecessful (110 3 grams or 006t0 02g)
In cases of very severe pamn thatis lieved by opiates
hight anaesthesta may be induced Nitnites are usually without effect
but they should be tried, and so should ammophyline up to 5 or 10
grams (0 3t0 0 6 g ) doses The patient 13 nursed mn bed as 1s a case of
grave cardiac falure Rest 1n bed should be contimued for from six
to exght weeks to ensure firm cicatnsation of the ventrioular wall,
during the whole of this period the patient 1s to be guarded by day
and mght nursing and helped m every way to avoid voluntary
movement or effort Pabients have lost their hves 2uid especielly
those who have early recovered from symptoms by neglect of these
precautions The after care 1s sumlar to that of cardiac failure or of

angma with comparable sy mptoms




CHAPTER VI1II
ANGINA PECTORIS

Anarna oF Errort

THE malady ongmnally described by Heberden under the term
‘ angina pectonts’ 1s one 1n which pain of charactenstic type comes
duning effort It 18 by far the commonest form of malady mn which
angmal pam occurs The pain may be interpreted as resulting when
the blood supply to the heart, or part of the heart, 1s hmited and
consequently inadequate when the heart 1s called upon to expend
much energy 1t 1s a condition of relative rschaermia

CLINICAL ASSOCIATIONS

It 13 essentially a malady of mddle aged or elderly men, though
1t oceurs exceptionally in women of the same age period and oceasion
ally mn younger males It 13 commonest 1n sedentary and well fed
people, general arterial disease 1s frequent and about a third of the
males and most of the females display high blood pressure Disease of
the coronary vessels either narrowing of their mouths or thickening
of their walls with narrowing of lumen and old standing oblitera
tion of & vessel are usually demonstrable after death A greatly
enlarged heart, valvular disease especially aortic disease, may
be found, but none of these 15 the rule A large fraction of the
cases show no physical signs n the heart and many present only
a few distinetly abnormal signs such as those of ghght but definite
cardiac enlargement, gallop rhythm, bundle branch block, and
pulsus alternans Some of the patients suffer from cardiac asthma
The malady 13 rarely associated with mitral stenosis It very rarely
occurs m cases of fibrillation of the auricles or of falure with
congestion

SYMPTOMS

Angina of effort not nfreq 1y follows, diately or later,
upon an illness attributable to coronary thromboss Usnally, how

¥
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ever, this 1s not the case, and the first complamé 15 of diseomfort or
of actual pain on effort This 13 felt first of all, and m mild cases,
on undertaking some d act, such as g, or walkimg
briskly uphll The sensation appears usnally over the middle or
upper part of the sternum, though 1t may be over lower sternum,
over precordium, or more generally over the front of the chest It
consists of a feeling of pressure, of gripping or of aching, 1t 18
smooth or continuous mn the sense that 1t does not fluctuate n m-
tensity from moment to moment or throb, though there may be
slow changes 1n 1ts intensity When high 1n the chest and at the base
of the neck 1t gaves a sense of stranghng or suffocation, ths ongm-
ally gave the malady 1ts name “angina ’ If the subject stands still,
the discomfort or pan goes away 1n a mmnute or twe Many of these
cases suffer very hitle pain because they become still at the first
warnmng of 1ts appearance More often than not there 1s no radsation
If the subject presses forward the sensation usually grows mn m
tensity, and may become more diffuse, spreading often to neck and
14w, to one or other arm, to the abdomen or scapula In the arm,
and 1t 1 usually the left, the paw generally follows the iner aspect
of the limb, descending to the elbow or rarely as low as the little
finger Numbness 1n the fingers or arm 1s often expertenced at the
tune or subsequently In rare cases the pain starts m Jaw or arm
and spreads from this to the chest Some patients speak of bemng
able, by continwuing exercise, to rid themselves of pan, but this 13
uncommon

In severer cases the same discomfort and pamn s felt but 1s eheited
by smaller amounts of work, as by walking briskly or at a moderate
pace on the flat, the pam when 1t comes 13 apt to become more
severe and to subside more slowly In these and the milder cases
the amount of work necessary to induce pain varies hitle, sometimes
astomshingly httle as when a man walks out of lus house and 18
brought to hus first standstill day after day at the same place

In the severest cases pain 1s provoked by very little exercise, often

nsesLoagomsmgmtenswy,andlsrepeatedatrelatxvelyshortmtervnls
T 100 L e 4 k14 farmaawamentincreases

, ressed m fus

d pressure 18
Little ratsed, the pulse rate 1s as usual or 1s a little mereased or de
creased Salivation may be free These attacks last a few munutes
or, recurting quichly, are drawn out for a period of a half an h;:lnr
or more They leave the patient weak and tremulous, and the shin
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of the chest, the intercostal muscles, pectorals, and sternomastord
often tender to touch
In attacks of pain produced by exercise, 1t 19 commion to hear that
they occur more easily in cold air than 1n warm, the reison 15 often
to be found m the brsker movements of the patient 1n the former
arcumstance, 1n others 1t 15 suspected that cold reflexly contracts
the coronary artertes The excitement of ammated ¢onversation, or
anger provohed by dispute, 13 an adequate stimulus In some cases
exercise 15 particularly prone to induce attacks when it 13 taken
directly after food, this and the frequence of flatulence 1n tho same
cases may lead diagnouss to the stomach rather than to the heart
Some writers distinguish between the pam and the sense of tenston
or gripping 1n the chest, I am not d that they are sef
h Few p speak spont ly of both, and many
state that the pain consists of a sense of violent pressure or tightness,
or that a gense of tightness grows until 1t becomes a severe suflocat-
Ing paimn, many others will not allow that gripping occurs
Expectation of death 1n the severer attacks 1s not often referred
to unless the question 18 raised Such a fear 1s a common assoctation
of many new, panful, or disturbing experiences and 13 ysually ura
tional There 13 no reliable evidence that a given sensation 15 re
sponsible for 16, or that 1t 13 more than an mterpretation of a very
pl and new or of an mtolerable pain, 1t has at
present liftle value in diagnosis Much depends upon the mentality
of the patsent, and something upon what he has read or heard previ
ously about lus silment

DIAGNOSIS

The dragnosis of angina of effort turns, i subjects of surtablo ugo
and sex, almost exclusively upon the history, this should b clicited
with the greatest care and will often require close and prolonged
questionng Though pain may appear first 1n one of many places
a lustory of pam over the sternum has moro value than any other
It 11 a serous error to mmagimne that anginal pain must be severs
and that slight pain occurring on effort cannot ponsess grave s1g
mficance In enquiring as to the type of pawn, a most important
point to ehait clearly 18 that the pain 1s uninterrupted, angmal pam
does ot Ahroh or stab Sometimes 11w wnpertent (hat final answers
should be deferred untal in the pext attack, the patient has pad
special heed to the particular points raised An extremely mportant
matter 1s consistency 1 the history of the reaponse to effort It1athe
Tule that there 18 a given tolerance of work, constant withm parrow
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hmits Patients with this malady do not relate that on one day the
attack 15 brought about only after walking briskly, and that on
the next 1t occurs spontaneously while the patient 1s resting quietly

and und bed Single encies of this kind in the history
may be explamed occasionally by differences m external tempera
ture, excitement or fulness of st 'k but when £

are obvious and frequent the case 18 rarely one of angina of effort
In angina of effort the pam of a given grade recurs with repetition
of a particular act Isolated severe attacks of pamn are not character
1stic of this malady but more of coronary thrombosis or of acute
gastric affections

Minor inconsistencies are introduced when the attack 1s assocated
with large changes of pulse rate and blood pressure a different type
described 1n the next gection and major and frequent inconsistenctes
oceur 1 cases i which the fault 1s not primanly in the heart

The presence of s1gns of definite heart disease will help to establish
the diagnosis 1n cases of doubt but 1t should be understood that
1 many cases gross evidences are not forthcomng T'rom this stand
pomnt some physical signs that help the identification of cardiac
pain and which sometimes stand alone are described in Chapter
AV under myocardial involvement the most important of these
are —gallop rhythm pulsus alternans and gross disturbance of the
ventrieular electrocardiogram such as bundle branch blocl and
mversion of 7 m leads I and 17

Rehef by mitntes 18 very suggestive but 1s not diagnostic of the
malady

Segmental parn —The pamn of angmna has a reference manly
corresponding to segments C7 C8 D1 and D? 1t may extend out
side these It 13 a general rule that pam can be referred from
any deep lving structure supphed by nerves of the corresponding
segment Thus 1t happens that pam of precisely angmnal character

and distubution may come not only from the heart but from
r & W ot ated

wpon thé circumstance m which 16 artses T have on occasion realised
that pam closely resembling angmma orgmated not m the heart but
1 & muscle or aponeuroses of the chest wall and abolished 16 by
local anaesthesia Pamn of such ongin may even come on exercise
especially when the left arm 1s used In doubtful angina 1t repays
to search the chest wall for area of tenderness and findmg 1t to
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anaesthetise 1t with novocame injections

For parallel reasons when poin 18 conspicuous in lower thoracie
segments than those named 1ts posmible origin from the gall bladder
should be considered Such pamn 1s also at times related to exercise
and may find relief from mtntes

ANGINA OF REST

Anginal pamn 1n resting subjects 19 usually an md of grave
disease Thrombosis of a coronary vessel may be responstble for a
single severe attack a second thrombosts may cause a symilar attack
In patients who suffer from angina of effort and in whom the disease
progresses far enough pamn may be aroused eventually by such
small strmal that the patient takes to bed and still suffers attacks
of pamn

The commonest tvpe of grave spasmodic angina met with
bedrdden patients 1s different and has certan special features
which make 1ts separate deseription desirahle The cases are usually
young or ruddle aged male subjects suffering from aortie regurgita
tion females also suffer and the same syndrome 1s also found apart
from sortie disease The aortic disease may be rheumatic or
syphilitic The heart 1s greatly enlarged The coronary vessels may
‘ Y -

best they are capable of only slight exertion for attacks of pamn
are easily induced by walbing They experience severe attacks of
pan while resting m bed This pam 15 of the usual type and has
the usual and varying location and distribution of angmal pam It
ma3y or may not be associated with a feehng of intense anxrety
The attacks may occur at any time but are especially prone to
ocenr 1 the early hours of morning often waking the patient from
sleep In the day they may be provoked by food or by the thought
of food They last a few minutes to half an hour or more The

patients usually state that the pam 1s accompanied by violent
throbbing of ++~ * s 4

head The fac
sweating 18 of
nerther cyanoss not rale m the chest The heart rate 13 raised to
100 or 140 beats per minute the systolic blood pressure 1s rassed
from normal hmits to very high pomts usually to 200 sometimes
to 250 mm Hg or more these phenomena distinguish the attack
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The pan, usually severe, 13 almost always relisved by amyl nitnite,
though blood pressure does not always fall In the attacks the r1ve
of pulse rate and of blood pressure begins before the pam starts
ewnidence that the attack ongmates i a disturbance of the cardiac
accelerators and the vasomotor nerves, whereby mereased strain 1s
thrown upon a defective heart But the relation between extra
energy expenditure and pamn 1s inconstant, and suggests that the
vasoconstriction while raismg blood pressure involves not only the
abdominal but also the coronary vessels

DIAGNOSIS
The presence of clear signs of serious heart disease, and the
severity of the attacks at rest, makes the diagnosis of a grave form
of angina pectons certain The assocrated disturbance of pulse rate
and blood pressure may be suspected from the patient’s story of
violent throbbing but 1t should be confirmed or otherwise by
observations n the actual attacks This malady 1s not to be con
fused with so called “angina vasomotoria” (page 72)

Course anp PROGNOSIS

The subjects who display angmna of effort are for the most part
muddle aged or elderly when the malady first displays itself The
malady 15 associated with processes 1 the vessels that are degener
ative and usually progressive The usual course therefore 15 towards
greater limtation of exercise by pam To avoid pamn, less and less
exercse 1s taken as time goes by, eventually pam comes wath such
shght effort that the patient 1s driven to his chair, his couch or Tus
bed and 1s never secure from attacks of pamn which now tend to he
of nereased severity A few pass nto an anginal state and die 1n
15, though this state more frequently results from coronary throm
bosis The average life though very varable, 13 about ten years
from the beginning of the attacks In very many cases the progress
of the disease 1s slow, and men who experience therr first symptoms
m the middle fortres hive on to reach the muddle fifties or sixties The
course of angina 13 not always steady in 1ts progresston Years may
pass with httle or no perceptible change of conduron or wath con
siderable mmprovement In a number of nstances the patients
acquire signs of cardiac fatlure with or without fibrllation of the
auricles Breathlessness rather than pam now curbs exercise These
patients as & rule never suffer afterwards from angnel paw nevex;l
theless the onset of failure with congestion m them 1s & very 8er10US
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event and termmnates Lfe usually wathin a year The fact that
anginal patients are the subjects of general artenal discase and aro
prons to 1ts various aceidents, renal and cerebral, should be remem
bered The end does not alwaye core through failure of the heart
The proguostic sigmficance of anfina of effort m individual
cases should be regarded first from the standpomt of the amount
of exercse needed 1o indnce pamn, cases thay have mild pam on
wallang bnskly uphill, pun that ceases soon if they come to rest,
are 1n general favourable cases, those m whom pawn of longer dura-
tion is mduced by wallung slowly on the fiat are 1n general much
more serious When the patient becomes sedentary m habit and
experiences pam at frequent mtervals, the end 1s not far distant
Patients who have taken no care of themselves, have worked ex-
cessively, or have recently been subject to acute infection, are apt
to hear a worse prognosis given than they deserve Judgment should
OO 5 -

ebated 1 the history or by observation The severity of pan on
effort 19 not often of much value, apart from tndicating the care
lessness with which the patient nurses his maledy An element of
preat uncertamty 13 introduced by the occwrrence of coronary
thrombosss, this acardent cannot be foretold, but, though 1t may
happen at any tune, most of these patients escaPe 1t Sudden death
will come to many of these patients whether they acquire a throm-

bosts or not, many will die of eardiac failure or of intercurrent
matad se Th o AL -

e

warrsnt Many men, sentor 1n therr professions or it public affairs,
continue their busy lives for several or many years, enjoying im-
munity from all but occastonal pan, by restreting their bodily
acktvities Those who display the angina of effort are for the most
part middle 2ged and elderly men, and 1t has been suid that the
expectation of hife 1 these does not differ very greatly whether
they have angina or not This 1s true of all put the more serious
forms In considering what shall be said to the patient, 1t may be
reflected that 1t serves no useful purpose to emphasise lis advanced
years, or to dwell upon the many ways 1n whych an elderly or old,
but othermise healthy, man may lose hus Life

The particular syndrome, 1 which angina occurs at rest and
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18 assoctated with vasomotor disturbance and usually with acrtie
disease, 15 graveone Although these patients may live precariously
for a few years, spending much of thew time in bed, sudden death
18 very common among them, 1t 1s i fact the usual ending.

TREATMENT

Rest and exercise —A prmeiple of treatment 1s that the patient
lives within the Limit of his pain OQutdoor exercise 1s beneficial and
should be encouraged, but not such as induces pam When pam
comes the patient should at once stand and rest and continue so at
least thrice as long as 1t takes for the pain to disappear, he may
then proceed, but a little more slowly, so that pam does not recur
The benefits of exercise and the manner of 1ts regulation should be
explamed to the patient, he may be told that, although lus heart
15 not strong enough to carry heavy strams, such exercise as can
be taken without symptoms re educates the heart and mereases 1ts
strength He then has lus own gmde, and goes where he likes and
does what he will within this Limit, and he 1s thus comforted and
encouraged to take a less gloomy view of the future than he other-
wise would Reassurance prevents much unnecessary invalidism m
apprehenmive people Anginal cases should go early to bed and get
up late Strenuous acts (page 291) should be forbidden for all time
The patient should adopt strmctly healthy habits (page 289). At
least six hours’ sleep at mght should be ensured The patient 1s to
be guarded agamst undue excitement, mental or physical, and from
coldness m and out of doors The food should be small 1n amount,
easily digested, nutritious and taken dry (page 292, Diet IT), a rest of
an hour should follow the heavier meals The use of tobacco should
be forbidden, and not much tea or coffee should be drunk It ism
portant to treat flatulent dyspepsia, for this 18 often responsible for
attacks of pain or for their easter provoeation 1f attacks of pain are
easily nduced, as by very quiet walking exercise, a period of several
weeks’ rest on couch or bed benefits Usually the pan disappears
1n such patients from the time they go to bed or within a few days:
smply as a result of rest Tt 1s customary to find after several weeks
rest, and when the patient 1s up and about again, that more exercise
can now be taken pamlessly than previously Tt 1s as though there
were orignally some cumulative process mn the heart, as though
the musecle were n a sense tired, and recuperated with rest If

attacks of pain are occurring apart from effort, very close enquiry
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should be made fo ascertam the cause the trouble may arnse out of
a concealed source of umtation or worry sometimes the patient
will not recogmse the cause until he 13 helped m hus search for 1t

Many of those patients who work or exercise during the day, be
come unduly fatigued or & httle exhausted mn early evening Rest
and a glass of wine often comforts and revives them but they should
doless Routine ad tion of vasodl. or hy pnotic
18 not advised

Amyl mitrie capsules (2 to 5 minims or 0 1 to 0 25 ¢ ¢ ) {or ntro
glycerine) should be carried always by those sufferng from angina of
effort though they should not often require to use them the proper
remedy 13 to cease exercising at the first warning of pain the mitrite
1s rather for the emergency for an attack of pam that 1s provoked
unexpectedly or 1s of disturbing seventy Alcohol may be used 1n
similar emergency but the objection to 1ts regular use mn attacks
will be obvious Those who are frequently forced to use mtntes
should not be walling Attachs n resting people may be treated
fully by mitrite and when severe and prolonged a number of cap
sules may be broken and mhaled mn successton until the paroxysm
of pawn ends or 1t 13 clear that the mitrite fails to take effect Often a
aingle inhalation that flushes the face well suffices to stop an attack
Throbbing under the drug 1s sometimes uncomfortable headache
often follows 1ts use patients whom 1t relieves may refuse 1t on these
grounds The action of the drug upon the vascular system 1s fleeting
but 1ts effects on pain outlast this action Its potency 13 probably
due manly to its powerful dilatation of the coronary vessels rather
than to1ts effect n lowening blood pressure It farls to relieve 1n cases
where the coronary circulation cannot be mncreased as when there
13 thrombosis 1n the vessel supplying the affected area

Nutroglycerrne (glyceryl trimitrate) 1s as efficacious as 1s amyl mtnte
and 13 used 1n smular circumstances and causes much less throb
bing and headache It 13 certainly the more valuable remedy 1n the
stage when a progressive angina of effort has brought a man to hus
chair or couch 1t 13 then used to ward off attacks of pain that would
othermise oceur as well as to lessen their sevenity The dose 15 y1y
grain (00006 g} and a tablet when slowly chewed and swallowed
begins to act within one or two minutes and 1ts action lasts for very
many minutes This dose may be taken at mtervals of a half hour or
even less for periods of several hours if necessary The transaction of
urgent business or the visits of friends are sometimes rendered
Possible only by :ts use 1t should not be employed with the 1dea of
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stmultanecusly allowimg greater bodily activity

Amanophylline (3 to 10 grams or 0 2 to 0 G g, see page 40) may be
gven three or four tumes daily m eases with frequent attacks at
rest, the smaller dose may be given mtravenously in severe attacks
Thus substance dilates the coronary artemes and ts more prolonged
though less certain 1n 1ts action than the mtrites There are patients
whom 1t benefits particularly, and who can continue s use
definitely Theobromine and caffeme are less potent

Ammonium bromde (15 to 20 gramns or 10 to 1 3 g ) taken thrice
daly, for periods of a week or ten days with mntervenng periods of
Test, 13 used simularly 1n the resting case with frequent attacks This
method of dulling the nervous system 1s espewally valuable 1n
restless and sleepless subjects

Phenobarbitone soluble (4 to 1 gramn or 0 03 to 0 06 g ) twice a day
may be used for the same purpose In the angmal state when severe
attacks recur rapidly, morphia 18 used and on occasion light anaes
thesra 1s requred

Surgieal wnterference —Removal of sympatheti¢ gangha, has been
proved to abohsh the pam of angma mn a number of patients It 13
& dangerous operation and I do not recommend 1t Paravertebral
njection of the upper thoracic nerves with alcohol 1s safer It 19
an operation to be undertaken only by those skilled m the pro
cedure and 1 to be recommended only 1n intractable cases m which
severe pain ocotrs daily despite other remedies Thyrordectomy has
recently been shown to rehieve pain in a proportion of these patients
total resection 13 practised, & low metabolism bemng established
under control of thyroid gland

SpEcrar Cases

This and the preceding chapter describe the chief types of case
n which anginal pam 18 the mam symptom of a grave cardiac
malady If these types are fully understood, few cases of grave

. + £4 2 patients 1n whom the
. ted from these

) ontainng more women
than men, and well known to all medical men, they present the
picture of long drawn and constant 1l health These people never
teel really well, they are depressed, often rritable, and m a state of
constant fatigue They present & great variety of other symptoms,
many of which are trivial, and, when all efforts to arnive ata mcr;
precise diagnosis have failed, become classed as neurotic Some o
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these patients are actually suffening from unrecognised and chrome
local infections, 1n others no such lesions are ever discovered The
condition of the nervous system 1s such that any pan 15 poorly
tolerated, 1t may be that the thresheld for pamn 1s low I these
people Be that ag 1t may, some complain of spasmodic pain referred
to the chest and the state of the heart comes under discussion It1s
not to be forgoiten that pamn of angnal origin 13 more Likely to be

2 - c o

its own basis Grave angmna 1 women under forty five years of age
should be diagnosed infrequently, and very rarely m younger
women or much younger men who present no clear signs of cardiac
disease, such as manifest enlargement of the heart or aortic disease
Evidence of an anxiety complex, of constant 1ll health between
attacks of pain, will naturally tend to deflect attention from the
heart Anncorrect diagnosis1s often saved by detatled consideration
of the pam, which 15 more frequently referred to the precordmm
than to the sternum, or 1s constituted by contmual soreness, or 18
stabbmg in quahty Often in these respiration 1s raprd mn the attacks,
and the patient very restless Usually too there 1s no relation, or but
& very mperfect ane, between the pam and effort

Tobaceo and engina —The occasional heavy smoker 13 affected
by attacks m which there 13 a sense of constriotion in throat or
chest, they may be accompanted by pallor, nausea, grddiness and
weakness Ocettrring 1n early adult Life, and ending when tobacco 13
discardeq, they are probably to be aseribed solely to smoking An
oppression 1n the chest or slight sense of sore constriction 18 not
uncommon among heavy smokers when they take active exercise
In elderly men 1t 15 probable, even when tobacco 1s evidently pro
vocative, that there 1s an underlymg predisposition to angina It 1
suspected, but not proved, that heavy tobacco smokung can lead to
d of arteries including the coronary vessels, 1t has also
been supposed, though npon msufficient evidence, that excesaive
smoking can cause spasm of the coronary arteries

Tachycardia and angina —QOccasional cases of paroxysmal tachy
cardia, m which the rate of beating 1s high and paroxysm prolonged
complam of characteristic anginal pan mn the attack This example
15 1nteresting 11 that the heart 1s overburdened, not by any mse of
arterial pressure, but merely by an excessive rate of beating

Severe anaema, hyperthyrovdism —Attacks of angmnal pamn occur
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sometimes In any severe anaemia and disappear when, under iver
extract or otherwise, the anaema 13 cured Here there seems a
defimite relation between angmal pan and nutntion of the heart
Tt 13 not clear 1 this mstance, or i the last of tachycardia, whether
there 1s or 1s not an underlying disease of coronary vessels and a
consequent predispositron to attacks of angina A snmilar statement
apphes to cases of hyperthyroidism, m which angmal pams may
continue until the thyroid has been treated adequately

Vasoconstriction provoking thoracre symptoms —When adrenaline
15 injected mtravenously into healthy subjects, pallor appears in
the skin of the body generally and the pulse rate and blood pressure
areraiged In consprcuous reactions there may be strong palpitation
and throbbing 1n the neck, a sense of constriction in the chest or
actnal pamn across the sternum, closely resembling the angmnal
phenomena A corresponding group of symptoms and signs de
velops spontaneously in rare cases of paroxysmal hypertension,
and has been described mn association with suprarenal tumour, the
attacks are thought to be due to natural adrenalme release, mtense
headache, nausea and vomiting may be added

Nothnagel described under the unfortunate term “‘angina pectons
v 12" pat; with similar festations The malady 1sa
very rare one, 80 rare that no cases of precisely the same kind have
been described since 1867, and 1t 18 here discussed chuefly for hs-
torical reasons Nothnagel’s cases were not heart cases, they were
chiefly men, otherwise healthy, and 1n their thirties and forties, m
whom for a limited pertod attacks were provoked by exposure to
cold or by bouts of drunkenness The attachs, which lasted a
quarter to one hour, started with blanching of the skin, the hands
and Limbs bemng mvolved conspicuously and becoming numb and
cold The pulse was narrow and small, 1ts rate unchanged or &
lttle slow These signs preceded anxety or actual fear, and severe
palpitation In one case, the only elderly subject of the semes,
pam of frankly angnal type appeared A few cases of a symilar
kind have been descnibed with angtnal pam but rased pulse rate

The real importance of the cases here grouped together 13 not that
they confuse diagnosis, but that they suggest that vasoconstriction,
by throwing a considerable burden on the undiseased, though not
necessarily wholly efficient, heart, can determine secondary symp
toms of considerable thoracic distress, or mn the predisposed actual

angnal pam




CHAPIER IX
MINOR PULSE IRREGULARITIES

SmUs ARRAYTHMIA

TRE normal pulse may be defimitely wregular m rhythm, ths s
frequent 1n childhood snd sdolescence, owing to what1s called sinus
arthythmia  All the chambers of the heart ate mvolved in the
uregulanty, which thongh often P may be pr d
It 15 nearly always related to t the pulse g

g

during mspreation and slowing duning expiration (Fig 7) Occasion

ally the relation to respiration 1s indistmct, 1n such cases the nature
of the uregulanty may be tested by asling the patient ¢o breathe
more deeply, sinus wregularities then become more distinet and
become obviously respiratory It 1s the rule for respiratory uregu
lanty to appear when young people breathe deeply These smnus
1 result from -y of vagal tone, and are almost

7
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heart and a first, but not a second, sound 18 heard, the aortic valves
have not Lited This 1s the extrasystolic intermission

In heart block, intermittence s produced byfalure of the ventricle
to respond to a rhythmic auncular beat (Fig 10) There 1s no pre
mature 1mpulse to detect, the heart 18 motionless and smlent durmg
the whole pause Thus the mtermittence resulting from extrasystole
18 easily distingwished from that of heart block by attentive ex
amination

Coupling and group beating —The pulse may intermub occason
ally or at regular intervals If the regular mtervals are close to
gether, the pulse beats arrange themselves m sumple groups Thus,
if every third rhythmic beat 1s replaced by an intermuttence, the
pulse presents a couphng of its beats, if every fourth beat 1s

Fi6 10 —Simultapeous venous radlal and eleotrocardiographlo ourves from & caso of parthol
heart block. The g ¢ and F R conduttion intervals are double thelr normal values except after
the longest diastole The ventricls fails o respond to au atricular contraction fa two Instances 07

In the venous curve an a wave and ln P

Intervala the pulss fntermits

replaced, the pulse beats oceur in groups of three Couplng of the
ventricular beats will appear if an extrasystole replaces alternate
beats of the ventricle, and the pulse will also display coupled action
m the same circumstance 1f the premature beats are strong enough
to yield pulse waves, but 1if the premature pulse beats fail, the pulse
rate will be halved

It will be clear that very similar groupimgs of the pulse beats and
halving of pulse rate can also ocour when the ventrcle falls to ré
spond to the auncle at regular and frequent ntervals y

In distingmshing between these two mechanisms at the bedst t;
we depend on bemg able to recognise the extragystole, when ;1
oceurs, by remarking 1ts prematurity and, when 1t s weah enm:g 5
by noting 1ts farlure to produce a second sound In cases presen 108
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Qufficulty the heart rate should be raised by exercising the subject,
when the 1rregulanity will generally disappear, a stethoseope 13 now
placed on the impulse and the form of the first returning wregulanty
13 noted In extrasyatole 1t begns with a premature beat, in block
1t begins with an unusually long pause

Palp rom ystoles —Symp may pany inter-
mittence or group beating when these result from extrasystoles, but
rot when they result from heart block In a large number of the
subjects the extrasystole passes unnoticed, on the other hand 1t 13 2
common cause of what patients term “palpitation” The symptoms
are more promment 1n the young, m wonten, 1n people of nervous
temperament, or m general il health or fatigne With the extra-
systole there 13 & feeling of uneaswness, as of a void, in the chest,
while the ding beat 15 p d by a shock to the chest
wall, and often by a feeling of gripping 1n the throat By caling
sttention fo the heart they swaken anxiety When numerous they
may cause much discomfort, occasionilly they bring actual distress,
the skin becoming cold with sweat and the subject faint

Palprtation arising from occasional extrasystoles can generally be
1dentified 1n a patient’s account of humself, if he can clearly deseribe
Iis sepsations When extrasystoles are more numerous, the sensa-
tions are dufficult to distinguish from those experienced in paroxys
mal fibrillation (page 93)

Associations of extrasystoles —Extrasystoles are a very common
phenomenon, occurring at all ages, but especially i the later periods
of Iife, 1t 13 probable that they occur m most people who Itve mto
nuddle hife or beyond 1t A few extrasystoles may occur each day,
or from tune to time, or they may persist for hours, days, or years
Numerous or persistent extrasystoles are frequent 1n cases of chronie
rheumatic heart disease, hypertension and chrome gastromtestinal
disorders They may ocour temporanly during the exanthemata or
as of local infect: They are often provoked by
excesslve smoking, sometimes by large doses of digitalis or its allies
In those subject to them, extrasystoles are particnlarly prome to
cccur dunng rest after exercise, after heavy meals and at mght
shortly after gomng to bed In other subjects they occur only n the
upright posture

Prog of les —That ext les are
found 1n cases of serious heart disease and that the mortality among
heart patients displaying them 1s hugh, are facts which provide ne
evidence that extragystoles have grave sigmficance The belief that

o
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progress until extreme In the latter case the cardiac 1mpulse con
tinues 1ts outward movement untal 1t reaches the md axillary line.
In long-lasting paroxysms exhaustion 13 prommnent In the last
stages of steadily progressmg attacks a cough accompanted by
frothy and sometimes blood stained sputum develops with signs of
engorgement and oedema of the lungs These steadily progressing
attacks occasionally termmate in general dropsy, delinum, and
death Almost all attacks end in a resumption of normal beating,
m a very few sudden death occurs When the attack stops, the
patient experiences immediate relief, breathing hecomes free and
the remaining symptoms soon disappear, the signs of engorgement
disappear with remarkable quichness The heart resumes 1ts ongmal
s1ze withm a few beats, the liver recedes more slowly 1n the space of
hours Flatulence and weakness are often present for several days
after an attack, and a sense of exhaustion and soreness of the chest
may persist

In rare cases, and these usually known to be predisposed, &
paroxysm may start an attach of characteristic anginal pamn, shght,
or severe and radiating

Avricorar FLUTTER

This remarkable condition, 1n which the rate of auricular beating
15 usually as high as 260 to 320 per mmute, 13 closely akin to auricular
fibrillation It 1s beheved to be caused by a wave of contraction
circulating regularly and continuously through the auricle m this
rapid rhythm (cireus movement), 1t 1s due to a fault i the heart
itself, the rate 1s so high that the ventricles rarely respond at more
than half the rate (Fig 13) The usual ventricular rate 1s 130 to 160,
that 1s to say, half the auricular rate There are rare cases 1n which
auricular flutter occurs m short paroxysms, and 1t may then be
confused with ssmple paroxysmal tachycardia Usually, if untreated,
1t continues unchanged for months or years The elmical associations
and the symptoms of this persistent condition are sumlar to those
of lasting auricular fibnllation (see pages 92 and 93) A story of
famting attacks 18 not uncommon n flutter

DIAGNOSIS AND DIFFERENTIATION OF TaAcmycarpIAS
Cases of conspreuous tachycardra present themselves to medical

men 1n one of several ways
A patient comes complarming of attacks of palpitatron, and the
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action of the heart 13 at the time normal The distinction between
simple tachycardia and paroxysmal tachycardia, which 18 necessary
m such a case, can often be formed on the basis of hstory alone
The most 1mportant pomt 1n evidence of paroxysms 15 & perfectly
clear lustory of abrupt onset and offset 1n the attack, with con
tinuous rapid and regular beating during 1t, such hustories can be
obtaned from observant patients On the other hand, a statement

of gradual ending must be recerved ly, smce 1t 13 t,
given by patients whose long paroxysms end m a series of quite short
ones orna decl number of ext tolic interruptions Another

belpful pomt 13 the circumstance 1 which the aftack ocours,
although paroxysms of tachycardia may be provoked by exercise

F1a 13 —Venous radial and electrocardiographic eurves The record Is from # cass of surfcalar
Sotter ta which the suricie was beating at 250 #nd the ventricle at 125 Der Toinate The ventrica,
lar beals aze Fecoguled by the defiectiona 7 in the electrocardiogram one of which precedes sach
radlal best. These deflections R mpring from & z g2ag line the up-atrokes of thiz lfaa start st quite
regular intervals and each complete phase corresponds to an aurieutar cycle alternate auricular
deflections 7o Lacreased fn size becaugs T deflections fall with them The Vengus curve consiets

malaly of sery rapld ¢ waves but alternste ¢ waves are distorted by v Waves being superimposed
upon ¢het. Time hiaes § sea.

or by emotion, usuelly they come unexpectedly and remam un
explamed whereas m sunple tachycardia defimte acts usually
bring them about or they recur regularly at given times such as
meal times or on Iying down at mught The general picture will often
pomnt distinetly to sumple tachycardia as when the complamnt comes
irom a nervous woman at the time of the menopanse But there will

1ally be

. When
ever the heart rate 1n a patient ab rest 1s found at 140 or over, the

enquiry as to whether the tachycardia 13 of sumple type or not
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should be made The normal heart rate may be as high as 140 1n
an adult lymg down and fully atropimsed, occasionally and very
temporanly 1t nises to this rate under emotional stress, more
frequently to this or even hugher rates in hngh fever and exophthalmie
goitre But such rates are not long eontinued they fall as rest
continues When, under resting conditions, the heart rate 1s fixed
cont ly above 140, 1 abnormality of rhythm 13 wsually
responstble When the thythm of the rapidly beating heart 1s normal,
the rate rises when the erect, and falls when the recliming, posture 18
assumed, 1t responds by rising still ligher when the subject exer
cises, and falls when he rests 15 rises higher 1n responge o a whiff of
amylnmitnte None of these changes influences the rate in paroxysmal
tachycardia, 1t remaimns at a fixed and high level wm a great varniety
of arrcumstances Very sumple tests on patients, who are fit to
submit to them, will thus distingwish the two states, but any test
employed should be undertaken deliberately and repeatedly The
beginming or the ending of an attack if witnessed should always be
decwsive, for the change 1n the paroxysm 1s abrupt
A patient 1s seen for the first time 1n an attack of rapid heart
action, and the picture 1s that of acute farlure with congestion It
may be the first attack, in which case the help provided by accounts
of previous macidents will be lacking The congestion being recog
msed, the condition 15 apt to be termed ‘acute dilatation” of the
heart, 1f the attack has begun during exercise, or while lifting a
weight, 1t may be called “heart strain” Nesther of these diagnoses
18 adequate, both are based on and lead to msunderstanding they
do not appreciate the sigmficance of the rapid heart rate and 1ts
consequences When 1 elderly subjects congestion and oedema of
the Iungs develop during the attack, dulness and crepitations at
the bases may be mistaken for pneumonia Abdommal pain, anginal
or hepatic, with signs of collapse and runmng pulse m the attack,
have been confused on many with acute abd 1
symptoms Neither of these blunders will oceur if the ventncular
rate 13 accurately counted and the vems of the neck are carefully
exammed Forcible beating 1n the vems of the neck, with distension
of the yugular bulb on the nght side, may closely smulate 1n
nommate aneurysm on occasion
Flutter —When the ventricle 1s responding regularly and at half
the rate of ausicular beatng the tests that differentiate flutter
are the same as those that differentiate paroxysmal tachycardia
from sunple tachycardia, for the rates o fluter are also remarkably
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constant in very varymg cir t The d. bet
paroxysmal tachycardia and flutter 18 not always easy 1n bedside
tests In the former the rate 13 usually at or above, and m the latter
at or below, 160 per minute A long contmued regular ventricular
action of 130 to 160 per minute m middle aged or elderly subjects
should always suggest flutter If such tachycardia persists for two
or more weeks and no change of rate occurs with rest or exercise,
the diagnosis 1s practieally certain Frequent repetition of precisely
the same Iugh rates ;n the pulse over periods of days, weeks, or
months 18 an 1mportant mgn On oceasion and usually as the result
of unusual emotion or exercse, the ventricular rate rises temporarily
to the full aurcular rate and syncope results It 1s often possible
Butter to slow the rate of the ventnicle for a few seconds by pressure
on the carotid stnus (see page 90), the ongnal rapid rate bemng
quickly resumed, this test 18 often valuable Digitalis given o
adequate doses will always slow the ventricle and render 1ts action
wregular

‘When the onginal ratio of response i8 higher, for example, when the
aunicle 1s beating say at 300 and the ventricle at 75 (4 to 1 response),
flutter 13 more difficult to recognise Occastonally the very rapid
movements of the aurcle ire displayed i the neck and very rarely
they are audsble 1z the chest Sudden and precise doubling of heart
rate (70 to 140 or 80 to 160) on shght exercsse 18 sigmificant

‘When the response of the veatricle to a fluttering auricle 1s rapid
and wrregular (Fig 14) the d. 1s usually confused chmically
with fibrillation, unless exercise 13 found to make the pulse more
rapid and at the same time regular The error 1s unimportant, for
the of the two cond 18 much the sarne

‘The dustinction between stmple tachycardia, paroxysmal tachy-
cardia, and auncular flutter can always be made with certanty

electrocardiographically, 10 cases of doubt this method should be
used whenever available

Proaxosis

Sumple tackycardia —The prognoss of mmple tachycardia ob
;musly depends upon 1ts cause, and requires no further comment

ere

Parozysmal lachycardia —In considering the wmmediate pro
gnoms of the severe attack several aspects require emphasis The
patient’s symp are much infl d by the of the
nervous system, nervous subjects, especially women, awaken undue
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anxiety The burden unposed on the heart depends upon the rata
of 1ts beating and upon the duration of the paroxysm, the tume that
& paroxysm will last can often be judged from the length of previous
seizures The manner 1n which the mcreased burden 14 borne depends
upon the cardiac reserve As a prognostic sign the strength of the
pulse has little value Anxiety 13 apt to mcrease when, after several
days, congestion 1s progressively mereasing, resprration 13 becoming
embarrassed, and dropsy 1s appeanng But even when aireulatory
failure has become advanced, the paroxysm almost always ends
favourably and the patient passes mn a few minutes from a state of
distress and of apparent danger to one of comfort and safety Con-
fidence 1n recovery 1s almost always justified by the event, namely,
an abrupt cessation of the attack Attacks lasting ten days are very
rare, thus as each day passes the end of the attack becomes more
mevitable A fatal termination 1s a rare event, except wmn those

F1o 14 —Electracardiogtam of auriculat Sutter The aurlcular rate s 310 per minuto the ventricle
Tesponds irregutarly Time Ia g sec

already gravely 1l before the attack begms, from cardiac failure,
pneumoms, or other cause

The future outlook of patients who suffer from paroxysmal tachy-
cardia 18 naturally very varted It 1s based firstly upon an estimate
of the soundness of the heart, and secondly upon the severity and
frequency of the attacks The first factor 1s formed from the con~
dition of the heart between the attacks The basis of prognoss 13
the same as 1 a sumilar case where there are no attacks, 1t bemng
remembered that the attacks themselves ndicate a defect in the
muscle, and that very severe attacks temporanly threaten the
patient’s lfe The reaction of the heart to a paroxysm of tachy-
cardia often itself provides valuable evidence of the heart’s reserve
‘When the heart 13 healthy a sunple increase of rate (140 or more)
causes 1ts volume to decrease, whereas a defective heart reacts by
dilatng In the first case the circulation 15 carried on effectively and
1n the second 1t becomes 1mpaired

There 18 no actual evidence that paroxysms of tachycardia leave
damage behind them, though 1t would seem probable on general
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grounds that frequent and severe attacks mn subjects in whom there
15 little Teserve must exercise an ) effect The possibility
of unexpected death 1 a paroxysm, though remote, necessitates
some, but not undue, caution 1n the general prognosis

In general the most favourable, 2nd 1ncidentally the commonest,
cases are those i which the heart 15 sound between the attacks
and the paroxysms are infrequent, relattvely short, and not severe
Such paroxysms rarely shorten Lfe Young pubjects, and especially
patients who are passing temporanly through & period of 1ll health,
frequently lose their paroxysms altogether 1n later years The least
favourable cases are those 1n which there 15 evidence of cardiac
damage between the attacks and 1n which the attacks themselves
are frequent and severe

Auricular flutter —Instances are known 1t whreh the aurcle has
continued to beat without cessation at 280 per minute for a period of
fifteen or more years, the ventricle following suit at half that rate,
and the patient meanwhile showing hittle change Prognosis follows
much the same Lines as 1t does m simple paroxysms and 1n fibrilla
tion The reaction of the heart to flutter depends upon 1ts reserve,
and upon the nature of the burden that the flutter 1mposes It
follows the lines laxd down for fibrillation (page 96) more closely
because both flutter and fibnllation are essentially persistent con
ditions, and because they arise 1 the same class of patient and
present very simular ventricular rates that are 1n general below those
of paroxysmal tachycardia In making a prognosts in flutter 1t 13
wnportant to allow for the results of treatment, to which flutter when
properly handled 1s very amenable

TREATMENT

Simple tachycardia —The treatment of sumple tachycardi ob
viously depends upon its cause The rapidly beating organ 1s but a
gauge teling of distarbed innervation, or of altered physical or
chemical environment The discovery of an enlarged thyroud, signs
of mtoxication, a focus of wnfection, or mstablhty of the nervous
system forms the guwde to t) are
most useful n treating sttacks of sxmple palpmmun, especially those
n.ssocxated w:th the menopause

hycardia —The t of cases of par al
tachycardxa resolves 1tself into remedies applied during the crises
and general care of the patient during the course of the malady.




CHAPTER X1
AURICULAR FIBRILLATION (IRREGULAR TACHYCARDIA)

INTRODUCTORY

I 15 believed that auncular fibrillation, like flutter, 13 caused by a
wave of contraction circulating continuously through the auncle
(errous movement), but differing from that of flutter by arrculatng
over a variable path and completing 400 to 600 cycles per sec Like
flutter 1t may be regarded as an intrmsic cardiac fault

In auncular fibrllation the normal quick and strong systohe
contraction of the auricular walls 1s lost These remarn 1n a position
of diastole, and only fine tremulous movements, which have in-
sufficient power to expel blood from the cavities, occur mn them
The aurtcular activity, though mechamcally ineffective, stirs the
ventricles to raprd and wholly wrregular action, the rate of response,
when the conducting tissues are quite healthy, bemng as high as 180
or even 200 a mmute The usual rates of response are between 100
and 140 a nmunute In special circumstances the rate may be
lower
Aurteular fibniilation 1s one of the commonest forms of disorderly
heart action m man Essentwally 1t 1s & persistent condition, once
established 1t persista for the rest of life unlesy mterrupted by treat
ment A few cases are paroxysmal m type

CLINICAL ASSOCIATIONS

In man auncular fibnllation has been noted from childhood to
old age but 1t 13 extremely rare before the age of twelve years Ttis
a frequent sequel to rheumatic fever or chorea Fibrillation accom-
pames matral stenosis frequently, 1 aortic disease it 1s rare The
rhenmatic group of cases 1s the largest, and hag its heaviest age
madence 1 the twenties and thirties A second group of cases of
fibrllation display degenerative changes of heart and artenes, the

92
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meidence bemg cluefly in the fifties and sixties At least 70 per cent
of all cases of failure with congestion display fibrillation It 1s a
common compheation of hyperthyraidism (page 263}

PAROXYSMAL FIBRILLATION

Although fibnllation of the auricles may be spoken of as essentially
a chrome malady, 1t oceurs 1n some patients i attacks lasting a few
hours or a few days Only 1n the very rarest crrcumstance 1s a
peroxysm continued for Ionger than ten days The cases are usually
rheumatic heart disease or hyperthyroidism, 1 others no abnormal
1ttes are to be found between the attacks Isolated attacks of
auricular fibrillation sometimes supervene during the course of
1nfection, especially acute nfectton, such as severe tonsillitis, acute
cholecy stitis, appendicitis pneumoma and infective endocarditis

SYMPTOMATOLOGY

~ oma o . -

symptoms at the onset of aurtcular fibrillation are sumlar to those
already described for paroxysmal tachycardia and are smmlarly
modified There may be no symptoms, or these may be severe In

telbgent and observant patients will sometimes describe the heating
of the heart as irregular As a rule, m p fibrillation, palpita

tion 18 not felt continuously but only when the ventricular rate rses
high mith effort or under emotion

Carpiac ReACTIONS

When the suricles fibnillate the heart works at a disadvantage In
the first place the auricles are virtually paralysed, this, however,
does not seem greatly to mfl the general circul In the
second place, the ventricle beats wregularly apd more rapidly
Owing to the rapid action, the muscle enjoys less rest and 1t expends
more energy (see page 30), the uregulamty exaggerates ths
trouble because many of the beats are abortive, m that they fal
to raiso the semulunsr valves A relatively healthy ventricle can
tolerate the increased burden, a damaged ventricle does not, 1t
dilates It should be clear from what has been said, here and pre
viously, that the changes following the onset of auricular fibnllation,

-3
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whether this 1s the beginnmg of the chrome condition or whether
1415 to be a paroxysm, are m every respect almost 1dentical with
those deseribed under paroxysmal tachycardia (page 83), and 1t 18
unnecessary to repeat them There are the same varnations in the
intensity of the symptoms, according to the rate at which the
ventricle beats and according to the amount of the heart's reserve
For a given rate of ventricular beating the disturbance 13 more
intense m fibnillation than in paroxysmal tachycardia owing to the
irregulanty of the beat in the former condition The rate of beating,
however, 15 usually less 1 fibrillation, but to offset this there 13
usually a smaller capacity of the heart for work Auricular fibnlla-
tion, when 1t comes, sc produces no of breathless-
ness on exercise, or only a shght hmitation of respiratory reserve,
but these cases are rate It is usual for the patient to develop per
sistent breathl or a p tent icrease of breathlessness, or
shortly to be plunged mto a state of farlure with congestron, which
will continue, if the state 13 unmodified by treatment, until death
supervenes In cases that already show congestion before fibrillation
comes, 1t will often 1mmediately endanger hfe In elderly subjects
the rate of ventricular beating 1s not usually very hugh, and so the
change of mechanism more often passes unnoticed or wathout much
disturbance

Cases of auricular fibrillation are relatively exempt, though not
entirely so, from anginal pain

RECOGNITION OF AURICULAR FIBRILLATION

Auncular fibrillation 15 responsible for two series of signs, the one
1s due to virtual paralysis of the auncle the other to rapid and
wregular action of the ventncle The suricular signs, comprising
loss of the aurtcular venous wave and corresponding electrocardio
graphie deflection and the appearance of small waves derived from
the continuously fibrllating muscle of the aurcle, are well displayed
1m geaphic records (Fig 15), by means of which aunicular fibrallation
1s ot once 1dentifiable The only chinucal mgos that are produced
directly from the auncle concern the effect of fibrillation upon the
‘heart sounds mn mtral stenosis, under which valve disease they are
described (page 145) The diagnoss of auneular fibnilation without
the a1d of graphuc records depends almost always upon study of the
ventrieular action Charactenstically the pulse 1s turbulent, or
grossly irregular, 1t consists of a medley of beats, varyng i force
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and most unevenly spaced It should be noted especially that phases
of wrregulanty are never accurately repeated, and that when small
groups of specially rapid beats oceur these do not necessarily end
m an unusually long pause Numbers of the beats fail to reach the
wrist, but this 1s the habit of weah beats 1 general, as for example
extrasystoles It 1s the rule for rapid beats to be weak, and, as rapid
beats are numerous m fibrillation, many naturally fail to yield
artertal pulsation The loss of beats m transit to the artery 1s un-
ymportant to diagnosis, but makes 1t necessary that counts of
ventricular rate should be taken from the heart itsell

One of the most reliable shmeal signs 19 based on the association
of urregular and rapid action of the ventricle If the heart 13 beating

FI6 15 —Veaous radia! snd
. . =

curves taken from & case of

wregularly and the ventrcular rate 15 120 or over, fibrillation 1s
usually present the higher the rate in these circumstances the more
defimte hecomes the diagnosis Sinus arrhythmia disappears when
the rate surpasses 100, extrasystoles almost always when 1t sur-
passes 120, and the {rregulanty of aunicular flutter almost always

“evon _van T o
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that are at all strenuous are undesirable, but m auricular fibrillation
the rate Lits far more easily than 1t does when normal rhythm
prevails Amylmtnte may also be used on occasion to raise the rate
in tests

The association of irregular heart action with venous congestion
18 1tself lpghly suggestive, but has not the same value as the signs
described Auricular fibrillation 18 the only disorder that gives per
sistent wrregulanty of the heart’s action other nregulanties dis
appear occastonally, so that from hour te hour or day to day quite
regular action 13 noted

In cases where the rate of ventricular response 1s low (below 80
or 90 per te) the diag 13 more difficult These are usually
patients under the mfluence of drugs like digitalis, 1n such the pre
sence of fibrmilation will become more obvious ag the effect of the
drug lessens There are, however, cases 1n which the rate tends to
be persistently low Very close attention to the arrangement of the
pulse beats 13 then required, and the relation of the rapid beats
to deep msprration should always be wnvestigated to distingmsh
fibnllation from smus arthythmia It 1s consolng to realise that
although diagnons becomes mncreasingly difficult as the ventricular
Tate 18 lower, 80 1t becomes of decreasing importance, smce 1t 18 the
ramd action m fibrillagion that calls mainly for treatment Actually,
auncnlar fibnillation 1s diagnosable by the chnical tests here given
1 over 90 per cent of patients commg under medical care for the

first time

PROGNOSIS

The prognosis of cases of paroxysmal aurtcular fibrillation 1s to

be regarded from the same ponts of View as those of paroxysmal
—_ -~ 1 A a0 1 ~w law nthe

' nd
Ia
b

should be regarded, not as a paroxysm, but as the chrome condition

Unptreated thislasts as long as Life, the normal rhythm can be restored

by quuudine n & number of patrents but i only a fow of these does

1t persist Normal rhythm 1s more likely to persist when the fibnlla

tion was orgmally associated with hyperthyrodism and this has
ted (page 265

be;";]:“;;esen(ge gof peststent suricular fibrillation mfluences the

general outlook m one of several ways No patient who displays it
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can safely be regarded as possessing a sound muscle It may con-
stitute the only sign that the muscle of the heart s affected and
should always be so wterpreted Auncular fibnillation loads the
defective muscle with an extra burden, m conudering this extra
burden rate of ventricular response 1s of chief importance, high
rate 1s not long supported by damaged ventricular muscle, but
mn this t P to tment 1s to be taken mto account
Tt 13 not the rate naturally prevatling, but the rate prevailing under
such treatment as the patient can obtam, that matters A consider-
able reduction of the burden can be anticipated if adequate doses
of dsgitalis are maintamed, for this drug influences the ventreular
rate m a remarkable fashion Nevertheless the onset of fibnillation
m any patient 1s & serious matter, 1t 13 & particularly grave event
m those already suffering from cardiac symptoms, at the least 1t
means cantnucus medication, with the heart rate often rangng
much ebove1ts previous average In most casesit heralds or actually
brings venous congestion, few survive the event for more than five
or ten years There are, however, rare but well authenticated mn-
stances of patients surviving for longer periods

TREATMENT

Parozysmal auricular fibrillation 13 treated upon the lines laid
down for paroxysmal tachycardia (page 89) Digitalis or 1ts alltes

tand dn e 1 EL N

ag permanent and treated accordingly In the paroxysm a course of
qumdine should always be given (see page 101), 1t 13 often successful
Draranfd e~ a1 continued tend
t treatment the
2 mmnd 1n all
Pparoxysmal cases
Chromic auricular fibrillation may be sard to be the type of cardiac
malady that when well managed benefits more from active mnter
ference than any other It 13 treated in one of two chief ways, by
dsgitalis or an allied drug, or by qumdine

DIGITALIS THERAPY

It 1s to therr stnking effects 1n cases of auncular fibrllation
that drugs of the digitahs group chiefly owe their well founded re
putation In fibnllation 1t 1s usual for the ventncular rate to be
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mcereased digitalis can be made to control this rate as 1t can also
mgurteular flutter by decreasing the power of the aurculo ventricu
lar bundle to conduct impulses from auncle to ventricle By slowing
the ventricle 1t brings the heart 1ts much needed rest from an un
necessary expenditure of energy There are few cases it which the
destred slowing cannot be obtained and control of rate mamtamed
by continued admmistration The hugher the ongmal rate of beating
the more certamn 13 the response to treatment 'The drug may be
given beneficially whenever the heart rate 1s found higher than 80
or 90 per munute while the patient 1s at rest In treating cases of
auricular fibnillation the gude 15 ventricular rate as this s counted
at the cardiac 1mpulse and not at the wrist

Patients treated for the first fime should go to bed snd remam
there until the reaction to the drug has been nvestigated fully or
for so long as other circumstances dictate As & routne tncture of
digitalis should be used and 1f heavy iutial doses are to be employed
the tincture should be one that has been standardised hiologieally
or by clinical experience 1n either case the stock of tincture drawn
upon should be a large one and 1t should be known when the stock
is replemished A usval and safe dosage for an adult 13 60 mmms
{35 cc) of the tnctuze ! darly by mouth this may be given as &
sngle dose or divided into two or three doses It 1s continued until &
reaction in the form of the desired slowing of the heart rate or unti
nausea vomting or diarrhoea appear mn respouse to the drug

It may be said that m the average a patient will use up or excrete
20 to 30 mumms (1 2to 1 8¢ ¢ ) of tincture daily and that s reaction
13 not usually obtained until 5 drachms (18 c ¢ ) have been accumu
lated m the body so that the reaction 15 not usually seen befote
seven days Many patients require more and a few requre less Al
must be watched closely As a rule ventnicular slowing 1s the firs
chmeal sign of the drug s action The ebject 13 to obtain a reaction
meluding a fall of rate to 70 or 60 per mmute If the remedy 1
mamtained too long the rate may fall to 50 or even 40 and coupling
of the beats may occur Nerther digitalis coupling (Fig 16) nor pro
found slowing should be allowed to contmue both are evidence of
overdosage and call for immediate withdrawal of the digitalts Man);
patients at thns stage seem to be m a most satisfactory stnte;:
convalescence they are actually i danger The putxer:t should ?
kept at complete rest with stnet avod of emot; ex

} Tho approxmately squivalent doso of posdered leafis 6 grans (045 and of
goxm 076 mulligram
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untd the heart quichens agamr I have seen more than one sudden
and avoidable death result from neglect of the sgns named In
connection with slowing 1t 1s here to be observed that an allowance
18 to be made for the effects of fever upon the heart rate, the rate of
the heart 1n this should not be forced lower than 80 or 90 per mnute
Coupling at hugh rates should rarely nterfere with treatment, m
such digatahs and dine may be combined usefully
In urgent cases, & more 1apid reaction can be obtained by gemng
an mtial masstve dose of 2 drachms (7 ¢ ¢ } (to an adult of 100 to
140 Ibs in weight), under which the heart rate will usually begin to
fall mithsn a few hours If there 1s hitle slowing, three fourths of thra
dose may be repeated next day and smaller doses given subse
quently This method offers the prospect of rapid improvement, but
13 not to be used except upon patients under close observation, and

%
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F16 18 —The radial pulse curves from a case of fibrullation of the auricle exhib t ng coupled beats
arls ug from overdosage with d gital s The {ntervals between the large sud srusll beat, of each pate
are vn form, but the long intervals which foliow each couple of bests are very izregular in length.
only on patients to whom 1t 1s known no digrtahs has recently been
given It particularly swits cases displaying very rapid action of the
ventricle (150 to 200)

Another plan, used in cases of the same type and with smilar
reservations 1s to ad the eryst de digoxin
Either a dose of 0 75 mg s givenmn 10 c ¢ of salme (altemahvely,
025 mll (s}v &) stropk ), slowly and ntravenously,
m which case great care must be used that none of the drug escapes
outerde the vem or a dose of 1 5 mg digoxm 13 gaven by mouth
The first begins to slow the heart rate almost at once and apprect
ably within two hours the second takes obvious effect wathin four
or six hours Either may be followed by regular doses of digitahs at
the rate of 1 drachm (3 5 ¢ ¢ ) of tincture & day, starting the day
after the dose of digoxin

There are patients 1n whom adequate slowing cannot be obtained
by digitalis before gastromtestinal symptoms are induced by 1t
Vomnting due to congestion of the st h must be dist: hed.
because 1t often disappears under continued digitahs treatment,
which clears away congestion vomiting 1s rarely produced by digtt
alis before 5 drachms (18 ¢ ¢ ) of tincture have been taken Digitals
may be continued for a day or two advantageously mn cases in which
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1615 causing nausea and occastonal vomiting despite these symptoms,
for often the desired low rate follows soon upon these symptoms,
but dosage cannot long be maintained after they appear, and thus
they very oc lly prev fully ful treatment The
nausea and vomting can be relied upon to disappear soon after
digitahs 13 omitted, both symptoms are largely due to effects on
the central nervous system, but not exclusively so, they can be
avoided sometimes by diluting the tincture and by giving 1t by
mouth after meals only, or rectally Reetal or mntravenous routes
are mdicated where the vomiting of congestion interferes with oral
admimstration

Strophanthus 1s a much less certain remedy than digitals and,
owing to the difficult absorption of 1ts active principles, must be
given 1n doses which contain relatively large quantities of these if
the drug 13 to be effective It has the danger too of variable absorp
tion, and 18 very apt to cause diarrhoea, headache, yellow vision,
and sometimes more serious symptoms Considerng these undesic
able characteristics and that 1t scarcely ever succeeds where
digitalis properly admimmstered fails I recommend 1ts disuse by
mouth In view too of the relabiity and potency of digoxm,
strophanthin 13 becoming less used

Tke mutial object of treatment 1s to reduce ventnicular rate to
about 70 or 60 per mmnute the second object 1s to mamtain the rate
betweenabout 70 and 90 beats per mnutem eircumstances of rest and
hight exercise When the rate has fallen on the unhz:l heavy dosage,

PPt

mantang dose 1n patients out of bed 13 30 munms {1/ ce)ot
fincture of digitalis in the twenty four hours sometimes 1615 20 (1 2
cc) sometimes1t1s 40 (24 ¢ ¢ ) doses of 15 mmms (08cc)orless
are nearly always useless for adults It 15 usual for the patient to
continue such doses for the rest of Iife and to be seen every few
weeks Continuance of the drug 1s governed almost entirely by heart
rate, enough 1z to be given to maimntam rates that are little m excess
of normal cumulative effects are not occurrmng if the rate 18 not
excessively slow Intellgent patients quickly learn to regulate thewr
own doses by their sensations, taking the mmmal quantity that
frees them from breathlessness or palpitation they can be allowed tt;
do so provided that a maximal dosage 1s named which may no
be exceeded Business men who travel find 1t convenient to carry
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digoxin tablords (0 25 milligram) They are very potent, ons or two
& day should suffice to mamtain proper rates for those already under
the mfluence of the drug Although 1t 15 usually possible to control
the rate 1n cases of auricular fibrillation, when the patients are at
rest or quetly exeraising, 1t 18 rarely possible to control the rates
adequately 1 conditions of freer exercise It 13 unsafe to allow
patients to exercise freely winle upon full dosage of digitahs, and the
ordinary “maintaimng” doses will not prevent unusualiy high Lfts
of heart rate durmg brsh walbing Thus, although patients with
aurncular fibrillation often return to work, moderately heavy manual
work, strenuous games, and sports will always remain madvisable
For similar reasons women sufferers should be warned agamst
becoming pregnant (see page 275) The patient should adhere to the
rules of health laid down on page 289

Preparations of belladonna merease the rate of the ventncles and
are contraindicated 1n auncular fibrillation

QUINIDINE THERAPY

Although digrtalis 18 the safest and most reltable remedy 1n the
treatment of cases of aunicular fibrillation in general, some cases may
be treated cifferently The drug quimdine exerts a powerful action
on the heart, fibrllation can be abobshed and pormal rhythm
restored by means of 1t, but 1t 18 a drug which should not be ad
mmstered often It 1s only Justifiable to use 1t 1n cases that are care
fully selected and not as a remedy for cases of fibnllation 11 general
Its ad tration 1s d 1y forbidden 1n p who have ex
penienced haemoptysis or who present venous engorgement or much
cardiac enlargement A very few patients develop collapse or syn-
cope on the usual doses, 80 1t 13 usual to give & prelimmary test dose
of 3 grams (0 2 g) n the form of sulphate If no unpleasant symp-
toms follow a course consisting of 6 gramns (0 4 g ) thrice daily, and
twice, or better thrice, at mght, may be used for a week, and the
dose may then be ratsed gradually to double 1f the effects that are
desired are not obtamed The drug should rarely be continued for
more than three weeks

It 18 usual for the ventricular rate to nise during treatment, and
sometimes, but not often, severe palpitation prevents further ad-

of dine The develop of head d

and gastromtestinal symptoms rarely interferes, treatment should

cease at once if urticaria develops, otherwise exfoliative dermatitis
may follow Embolism follgs 2ssful ¢

has been a
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not infrequent accident; it is due to clots becoming detached from
the auricle when the walls of this chamber begin once more to beat
vigorously, The risk of it is remote if the cases for treatment are
properly selected.

I have found that cases most favourable for this treatment are
those presenting few or no signs of heart disease other than fibrilla-
tion itself and especially those in which fibrillation has come recently.
In all such it is my habit to give quinidine preference to digitalis, and
this point of view is gaining ground. Some cases with mitral stenosts
may be included, though they are less favourable In such selected
cases normal rhythm can be restored in a very high percentage andis
maintained i at least a third of these for years, with or without the

d use of qumdine, When quinidine is eontinued, & dose of
3 to 5 grains (0-2 to 03 g.) is given each morning and evening; this
may be continued for years without adverse effects. Cases of fibrilla-
tion consecutive to hyperthyroidism are usually treated surgically
(see page 265) and; if normal rhythm is not resumed spontaneously,
quinidine will usually restore it, i such the drug need not be con-
tinued If cases of auricular fibrillation are less carefully selected,
quinidine restores the normal rhythm only in about half those to
which it is given, and the results are disappomting owmg to the
frequent early occurrence of fibrillation, and owing to the occasional
oceurrence of serious embolism,




CHAPTER XII
BRADYCARDIA, SYNCOPE, AND SUDDEN DEATH

BRADYCARDIA

SIMPLE BRADYCARDIA

SmsreLe bradycardia 18 a term used to indicate a natural action of
the heart at a decreased rate, the whole heart participates in the
slow action, and 1t 13 caused by decreased rhythmeisy of the pace-
maker (Fig 17) The heart m such 18 usually healthy In the human
subject this slowing of the heart occurs in a vanety of circamstances
Although the rate of about 70 per minute has long been accepted
ag the average for the normal subject at rest, lower rates (65, 60, 55,
or even 50) are not infrequent in perfectly healthy people The
resting heart rate 13 often slower during adolescence (Fig 18) and
18 frequently much below the average mn athletes The rate becomes
slower with advancing years It 13 often decreased 1o convalescence
from acute illness It may fall sharply after brief exercise and may
be retarded by esposure to cold Gross cerebral lesions, such as
tumour, apoplexy, and are often ted with slow
action of the heart, hkewise myxoedema and, 80 1t 1s stated, forms
of msanity such as melancholiz In jaundice the pulse 1s usually
slow, often notably so In general the pulse tends to fall when blood
piessure 18 l‘iwed Slow action of the heart 1s & usual accompamment

due to influences other than those of innervation

HEART BLOCK
Heart block 15 an abnormal mechanism in which the ventrcle
fails to respond properly to the beats of the auricle It 13 respon
stble for regular slow action of the ventricle when the latter responds
103



104 DISEASES OF THE HEART ¢u

::d:a:(l: :::;:gdb&e:.z Icl)fatl:ie ttzmde (2 1 heart block), or when 1t
210

slo}wlr rhythm (complete heart bﬁo‘;il)lt(l}clg? t;;;“mes o tndependent
- u\iart block 15 caused by reduced power of the aurculo ven
nicular nede or bundle, which normally convey impulses from
auricle to ventricle, to conduct Xt may be produced expermmentall

(a) by direct interference with these structures, as by pressure r);r
coolng (8) by inducwng the vagus, and especally the left nerve, to
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overact upon them and (¢) by changing the character of the blood
that supplies them, for example, by asphyxation or by the e
f10n of such substances as digitabs, large doses of adrenaline, or

diphthena toxin

In man heart hlock can happen at any age It may be congenital
Tt often Tesults from a lesion of the auriculo ventricular bundle
In the young these lesiops are mostly nflammatory, acute sub
acute, or chronc, commonly the inflammation is rheumatic, some
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frmes 1t 13 syphalitic; i later hfe degenerative processes with or
without calcareous deposits are chiefly responsible Coronary
arterl disease 13 the commonest single cause of high grade block
Rarcly tumours startng m, of mvadmg, the bundle have been
recorded The lestons that produce heart block are not often confined
to the bundle

Manor grades of heart-block such as are responsible for wnter-
mittence of the ventricle (page 76) are commenly associated with

¢ Uv subacute th + 1 ohth q

ly
and pneumox;& The mnor grades are often bhrought about also by
vagal mfluences, as by pressure on the sensitive carotid simus (page
90), vagal block 15 usually temporary and 1s rebeved by atropme
The same grades of block often accur durmng heavy admmstration
of such drugs as digitahs, strophanthus, and squills, especially when
these are ad tered to young subjects suff from rb
heart dizease

The only special symptoms assocsated with heart block are due
to profound slowing of the ventricle or to sudden cessation of its
beat, the resultant syncopal attacks are not wfrequent in heart
block of high grade They are described on page 111

DIFFERENTIATION OF BRADYCARDIAS

Differentiation of various forms of slow action of the veniricle
may usually be accomplished by bedside signs The dragnosts can
always be made absolute by means of grapho records In simple
bradycardia the ventricular rate at rest 13 rarely less than 50 per
mumute In 2 1 heart block rates of 40 to 50 generally prevail In
sunple bradycardia the ventricular rate rises gradually with exercise,
excitement, and guch drugs as atropine and amyl mtnte In 2 1
heart block these 1nfl frequently rawse the v lar rate
abruptly to double and subsequently 1t falls abruptly to 1ts ongmnal
pomt 2 1 block is usually unstable, and abrupt changes of rate
with or mthout mtervening periods of irregular action are frequent
Thus 1 Aiff g sunple bradycardia from 2 1 block such
smple tests as exercise and the inhalation of amyl minte are very
valuable

The diagnosis of complete heart block 15 suggested by regular
ventncular action below 35 beats per mimute, a constant rate of 30
Per mmute almost always ind plete heart block, 1y
1s thug g0 1f there 13 a history of syncope In complete block the rate
of the ventricle 18 usually g d by tropine, or
amylnitnte The diagnoas can usually be made absolute by noticing
the charactenstic vartations tn the heart sonndz whirh arotie 1n
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dependently of respiration. The breath being held, first and second
sounds are heard with each ventricular systole; but these sounds
vary greatly in infensity or show inconstant reduplication from
cyele to cycle. Sometimes muffled auricular spunds may be heard
over the right auricle, or at the impulse, or in the epigastrium. The

Fia 18 —El showing tne slow beary rite of 36 per minute The
bragyrorgla is & snaple olie of Gnkpown Origin, each cardiac cycle belng represented by normal
surjoular and yentricular deflertions Time In , sec

occurrence of numerous and regular waves in the jugular veins,
some falling in the long intervals between veptricular systoles, is
also diagnostic.

I i

gél

ki

PROGNOSIS AND TREATMENT
Simple bradyeardin i without direct prognostic or therapeutic

ignificance.
mgHmrt-block ocoursing under the influence of qmgs'should x&ot
infiuence prognosis; occurring otherwise, even in jts milder grades
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(dropped beats), 1t 18 to be regarded as a serious mamfestation Tt
18 to be read 28 usually indicating a diffuse affection of the muscle,
1t should not be dismissed as a mere affarr of the bundle, almost
elways the underlying process 1s widely spread throughout the
more silent areas of the myocardium, and other evidences of a
failing muscle are forthcommg In rheumatic fever, pneumonia,
fluenza, and other infectious diseases, its accurrence 1s sigmficant
of a severe mfection and 1t may be the only outstanding sign of
cardiac damage In most of such infections, however, the block 1s
transient, there bemg recovery from much or all of the origmal
damage Most patients who present persistent heart block die within
a few years, whether the block 13 of milder or severer grade, and
whether syncope occurs or not The majonty never have syncopal
fits but die of failure with congestion There are occasional cases i
which heart block, even of high grade, contmues for very many
years, these are exceptional mstances 1n which the dnving musele
has suffered little and remains sound

Strietly spealang there 1s no freatment for heart block Treatment
18 directed to the cause or to the symptoms Where partxal heart-

Wlanl o aF o apmd e 2

manent The higher grades of heart block are usually persxstent: the
habits of these patients are governed according to the proved
capacity of the heart to do work Many such patients are able to
pursue usual duties, though they are unable or they are unwise to
be very active Where there 15 2ny evidence that the lesion 13 pro
gresaive, rest and close attention are necessary Syphiltic subjects
should be treated th ghly with Is or 1 prepara
tions (page 229)
The

of the pal attacks of heart block
and the specxal treatment of these serzures are given more con-
ventently under syncope (page 114)

8yNcorE ANp RELATED PHENOMENA

An attack of famtness or actual famnting 13 4 frequent renson
bringing patients for advice It 19 a popular belief that such attacks
are often mamfestations of sericus cardiac disease or precursors of
apoplexy. Although there 1s some ground for these beliefs, the great
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majority of the attacks referred to have far lesy significance It 19
anatter of much practical consequence that syncope and related
T should be understood thoroughly The chuef forms of the
attack referable to the cardiovascular system will be deseribed, and
subsequently contrasted with some phenomena from which they
must be differentiated

By syncope we mean loss of consciousness caused by a deficient;
flow of blood from heart to bramn The defect may be vascular the
mput of blood to the heart being diminmished, or cardiac, the pump
Iailmg to do ity work adequately When 1t 15 vascular there 1s a
prekmmnary fall of general bload pressure A fall to 90 or 80 mm Hg
may be mamtammed without effect on consciousness If the systohe
pressure falls to such levels as 60 or 50 mm , the pulse becomes
feeble or imperceptible Loss of consciousness oceurs when systolto
pressure falls to these levels or a Ittle lower Syncope resultimg from
a decreased return of blood to the heart whether due to haemor
thage or to vasodilatation, 1s also associated with loss of pulse beat

POSTURAL FAINTNESS
If a hutch rabbit 18 held for a period by the ears 1ts blood accumu
lates in the abdomunal viscera, the heart may become empty and the
rabbit shortly loses consciousness When the human subject passes
from the supme to the erect posture there 1s ordinarnily a emall fall
of blood pressure, which 1s quickly and 1n Jarge part compensated
In many people this phenomenon 1s exaggerated and leads to
temporary giddiness or transient loss of consclousness on rismg
The complamt comes usually from rmddle aged or elderly sub
jects, and the symptom 1s particularly expertenced on Ising
from & chair after a full meal m an overheated room On rsing,
the vision of the subject 1 dm, he 18 anly unsteady,
puts out a hand to support himself, or braces s muscles and so
recovers In some cases the effects are more profound and defimitely
alarm In rare mstances the effect 1s not tranzient but continues,
and the subject 1 unable to mamtan both the erect posture
and The pt 18 due to an accumulation
of blood mamnly 1n the abdomnal vessels, there 13 faulty dis
tribution A closely related event occurs after stooping to lace the
boots, or at the end of a strenuous Lifting movement In both these
acts blood tends to be drven out of the abdommnal vessels by
pressure or muscular action, and sudden resumption of the erect
posture m the first, or relaxation 1 the second, wstance leaves a
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large potentral reservoir for blood n the abdomen This then fills,
meanwhile preventing a natural return of blood to the heart.

VASQVAGAL ATTACKS

These are the commonest form of famnting attack, they oceur in
both sexes, especially but not exclusively 1 the young A con-
dition of poor health predisposes, thus they are more frequent after
recent 1llness or i chromic infection, fatigue, a period of fasting,
confinement to an overheated, overcrowded room are not unusual
attendant crrcumstances The attacks are not confined to people
presenting no signs of disease, they also oceur mn cases of chrome
heart disease and in fact form the usual type of oceasional fainting
m aortic regurgitation and probably i aortic stenosis It 18 m
sufficiently realised, as this example 1llustrates, that transient dis
turbanees ylelding symptoms i relatively healthy folk also occur
1n cardiac patients and it 1s necessary to be on guard not to mterpret
such symptoms ay belongmg to the major dxsease The vasovagal

adbad) ann -

confined to people who are unwell but also occur m mbust health

Nervous agitation, ) distress are
for example, an abrupt order or threat, an unexpected xmd nnportant
encounter, the receipt of unusual and stirring news, the witnessmg
of a distressing accident The provocation may be adequate without
arousing feelings either of dread or disgust, there 18 usually an
element of surprise, as when the subject sees hts own blood flow into a
syringe, or & sphygmograph lever begin to move on hus own wrist
The attack may be delayed until after the pertod of agitation 1s
passed

The central feature of the attack 13 syncope, loss of consciousness
may ocour without warning and result 1n a heavy fall and njury,
more usually thers are warning symptoms, and then the subject
sits or lies down deliberately, or ships or falls more stowly, the
warmng 18 a feehng of wmstability or uncertainty, a dimmmg of
viston or giddiness Sense of rotation does not occur The attacks
occur rarely, if ever, while the subject 1s lying down, but almost
always while he stands or sits A pecubiar sinkung feehng . the
abdomen, generally d by nausea, by retching,
and occasionally by a fee].mg that the bowels will be moved are
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often early symptoms Precordial distress or constriction do not
occur, and real alarm 1s rare

From the beginming of the attack the blood pressure falls Pro
gresavely and 1s usually accompanied by a steep fall of heart rate,
the pulse often becoming imperceptible and the rate fallmg to 50
or 40 (exceptionally to 30) beats per minute Pallor, rapudly 1
creasing 1n ntensity, and ultimately extreme, accompames these
changes The pallor 13 of the type associated with sumple dramage
of blood from the skin, being most 1 evidence 1n the face and much
less so mn dependent parts such as the hands As cerebral anaemia
mereases the subject is seen to become unsteady, confused 1n speech,
restless, and yawmng There 15 decreasing response to questions and
physical stimul, loss of consciousness usually follows with flacaidity,
some dilatation of the pupils, and lost conjunctival reflexes Shght
clome movements of face, upper limbs, and trunk may oceur,
resprrations become slow, deep, and sighmg Sweating, first of face
then of body, 13 usual and often profuse

The attack 1s almost always brief lasting from two to ten minutes,
rarely half an hour or more Recovery 1s slower than the onset leav
1ng the patient imp and nert, and the skin pale and wet Weakness,
tremulousness, and sometimes severe headache may last for hours

The slowing of the heart has been proved to be due to mereased
vagal tone, the slowing but not the loss of consciousness 1s relieved
by atropine The low blood pressure 15 independent of slowng, 1t 15
due to vasodilatation and 1s responsible for loss of
The double term vasovagal aptly describes two effects, proved to be
dommant features of the attacks It 1s believed that the attachs are
caused by reflex disturbance of a central nervous mechamsm, which
18 normally set m unexaggerated motton by \! of either
the carotid minus (page 90) or the depressor nerve

Carotid sinus and other reflexes causing syncope—1In rare cases
syncope results when light or moderate pressure 15 exerted over the
carotid smus There may be sumple hyper wrritability of the smus, un
explamed or following dosage with digitahs, or this region of the nech
may be the seat of inflammation or tumour The symptoms are very
smoilar to those just deseribed, though sweating 1s less 1 evidence

Related are very rare attacks m which the vagal effects pre
dommate These have been described as arsing from urtation of
diseased tonsils or oesophagus by food, of the respiratory passages
by bronchoscope, or of an 1nflamed pleura during tappmg The last

bas been known to end fatally,
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CARDIAG SYNCOPE

Postural f: and gal attacks sre Instances
of syncope, 1n which the heart fails to transfer mcoming blood from
the venous to the arteral side, are rare This 13 cardiac syncope
properly so called, and results when the ventricles cease beating or
beat very slowly, and when the ventricles beat very rapudly or fibrul
late It has no special association with any particular valve lesion

Ventricular arrest —Smple slowing of the beart fails to produce
5 material lowening of mean blood pressure, 1t rases systolic and
lowers drastolic p the heart dates 1tself to the in
creased quantity of the blood refurming to 1t 1n dastole throwmng
1t out at each systole Great slowing of the ventricles alone gives
nse to symp 1n man resultsif the rate becomes
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as slow as 20 to 10 beats per minute These rates are equivalent to
¢y cles lasting about three to eix seconds (Cessation of the heart
beat for a single period of five to ten seconds 15 sufficient to produce
unconscrousness Arrest lasting from fifteen to twenty seconds causes
obvions distenston of the vems and deep breathung a little twitching
of the face and upper Limbs and cyanosis are added mn pauses of
longer duration

There are very rate cases i which the whole heart stops beatng
for & few seconds, these are usually vagal 1 omgin In others,
block between auricle and ventricle comes suddenly, normal Tesponse
of the ventricle ending abruptly in a pause (Fig 20) Nexther these
vareties of ve lar arrest nor t; ventricular fibrlk
(page 115), which 1s known occasionally to mduce syncopal attacks,
1 of eufficient frequency to be of much practical importance

‘When arrest of the v lar beating 15 responsible for repeated
syncopal attacks, this arrest almost always oceurs in eases of chrome
beart block In patients who suffer from high grades of partial heart
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block or w whom there 13 complete block attacks of mddmess, of
“av-y loss of of longer unconsciousness with

cong and epilepsy, are £ In these fits
the ventricular action 13 extremely slow or ceases for shorter or
longer periods the auricles contmue to heat, as 13 shown by the
waves that appear in the vems of the neck The severity of the attack
18 governed by the degree of slowang or by the length of tume over
which the ventricular beats lapse Death results when the ventricular
arrest lasts a few minutes because the bran will not survive loss
of blood supply of this duration In some mstances of heart block
the attacks may be ubsent or infrequent occurrning at mntervals of
months or yeats 1m others they are more frequent coming weekly
or daily or occurring in quick succession over periods of several
hours or days and produeing prolonged unconsciousness or a form
of epileptic state When the ventmicle stops beating the patient has
no warning of the impending it though on occasion a prelimimary
pulse sfowing may induce momentary giddiness and this serves as
a sign of approtching danger Incontmence of urine and tongue
biting i the fits are rare Sweating 15 not a feature of the
attacks though occasionally present m them and m the stage of
recovery

Rapid action of the ventricles —Syncope may be caused by very
rapid action of the ventricles such as occurs sometimes i auricular
flutter (page 87) or m tachycardia ansmg in the ventricle It 13
usually necessary for the rate to nse to 250 or more At such rates
chastole 19 so short and the beats ate so weak that hitle or no blood
18 forced 1nto the arteries and the blood pressure falls profoundly

Rare cases occur of brief loss of consciousness ansing from a
dusorder which, if not ventricular fibrillation, 18 closely akin to 1t
TFibrillation itself (page 115) 18 to be assoctated with sudden death
rather than with syncope from which there 18 recovery

DIFFERENTIAL DIAGNOSIS OF FAINTING
1t 15 often necessary to dufferentiate between fanting that arises
from the heart or general vascular system—syncope as1t 1s termed—
and loss of consciousness that 15 primanly due to a cerebral cond
t1on such as epilepsy Syncope 1s always associated with loss of pulse
beats, exther because the pulse becomes too weak to be perceptible,
ot because the ventmcle fails to beat Thus loss of conseiousness, in
which the pulse departs hitle from normal m rate or strength,
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cannot be the result of dimished blood flow to the head and neck,
1t 15 a form of famting that 1s cerebral mn ongin For sumzlar reasons
pallor 1s constant and conspicuous 1n syncope, 1t 18 not a feature of
cerebral faints Clome ts occar m syncop Ay, but
are not, violent, thus tongue-biting and evacuation of the bladder,
which distinguish many attachs of epilepsy rarely occur in syncope
A sense of rotation never ocours m syncope, a fact that 1s very help
ful 1n differentiating 1t from auditory vertigo

The pecubanty of vasovagal attachs, that they rarely occur m a
patient who 15 lying down, 13 often cructal in distingmishing these
both from epilepsy and from cardiac syncope Profuse sweating
favours and 13 almost necessary to a diagnosis of vasovagal seizure,
but does not exclude cardiac syncope, mn which, however, sweatng
13 rare The presence of heart block between attacks stamps these
as due to ventricular arrest

Postural ;iddiness and vasovagal attacks in middle aged orelderly
people are apt to be attrbuted to cerebral artemal disease, and re-
garded as attacks premomtory to apoplexy The cerebral arterzal
case usually presents hypertension, and the attacks may consist of
dizziness without rotation, of faintness, or of actual loss of canscious
ness Postural giddiness can always be recogmsed by surtable en
quiry The chief pomts dufferentiating the attacks of cerebral arterial
disease from vasovagal attacks are absence of profound pallor or
heavy sweating, and unaltered pulse in the former In attacks due
to cerebral arterial disease, nausea may be present and headache 13
frequent, the association of loss of memory or mabslity to concen

trate, paraesthema, paress or aphasia, renders the thiagnoss of these
seizures easy

PROGNOSIS AND TREATMENT

Postural giddiness 19 without any sertous significance, 1t 13 occa
sional and not as a rule persistent It may be relieved or abolished
by the use of a broad and firm abdommal support, which should be
advised when attacks are frequent or sufficiently severe to threaten
or mduce loss of consciousness Otherwise treatment consists in
attention to general health, to reduction of obesity, and to measures
{exercise and massage} that increase the tone of the abdommal
muscles

Vasoragal attacks are not sertons They are occasional events ex-
perienced once, or a few times, and often 1 special cirenmstances
that can be avoided In the sttack the patient should be placed



CHAPTER XIIT
CARDIAC ENLARGEMENT

Trir size of the heart 13 variable mn healthy people, the weight of 1ts
muscle 15 related to that of the somatic muscle The taller and
stronger the man, the bigger and heavier 1s the heart The heart 1s
heavier in those who engage 1n heavy work or exercise than i those
who live sedentary lives These are normal variations

Cavses or Parsorogicar Diararton axp HypERTROPIY

Pathological enlargement of the heart may be due to dilatation
of 1ts cavities or to hypertrophy of 1ts muscle

CAUSE OF DILATATION

Pathological dilatation 1s caused by mablity of a well suppled
heart properly to discharge 1ts content Putting on one side excep
tional cases of extreme obstruction to the outlet, inabihty to dis
charge1sdueto efficientbeating Inefficient ventricularbeating may
result from very excessive rate, as in flutter or fibnillation of the
auntcle It may be due to weakness of the muscle as a consequence
or 1ts structural disease

of 1ts p 1ts madeq
Examples of poisonmng are to be found in the acutely dilated heart
of such d as bacuto b b diphthena,

and asphymal conditions, of madequate nutntion m coronary
arterral disease, severe anaemias, and probably m mstances of low
mean blood pressure m the aorta, to which rate of flow through
the coronary arteries 1s sensittve The pressure before which the
heart dilates 18 that within 1t while 1t fills, 1t 18 a low venous and
not an arterial pressure Thig apphes to general dilatation, we hero
omit gradual distenston of the cardiac wall where 1t 18 locally
fibrosed—thus 1n the case of the ventmele a fibrosed arev may
gradually distend to form an aneurysm of the wall, which distends
116
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under systohc ventrncular pressure—and we here omit the events
1n rupture of the aortic valve discussed on page 162

CAUSE OF HYPERTROPHY

The recogmsed cause of hypertrophy 1s ncrease in the energy ex-
pendature of the heart, sources of such sufficient to produce hyper-
trophy are persistent high blood pressure, defects of the valves or
septa, and 1 certain 1nstances pericardial adhesions .

Increased load falls on different parts of the heart unequally.
Thus mutral stenosis 1mposes 1ts burden upon the left auricle and
night ventnicle, and these are the chambers that show correspond
hypertrophy most consprcuously Aortie regurgttation and aortic
stenosis burden the left ventricle and cause most conspicuous hyper
trophy 1 this chamber High systemic blood pressure 1s the most
potent cause of left ventrcular hypertrophy The distrtbution of
these hypertrophies, however, 1s not so sumple as 1t 18 often thought
to be Thus, in half the cases of mutral stenosis the left ventricle 1s
mereased quite as much as 18 the right, and m half the cases of
aortic disease the right ventricle 13 mncreased quite as much as, or
more than, 1s the left In both diseases 1t 13 the rule for the two
ventricles to participate i the enlargement, although one usually
does so more than the other Stmple adherence of the visceral and
parietal pericardium produces Iittle or no enlargement of the heart,
the burden of the heart may be increased however, when the
heart’s action 1s rmpeded by adhesions between 1t and surrounding
structures There are many cases of hypertrophy, and of great
hypertrophy of the heart, 1n which during Iife and after death no
source of increased work can be discovered The degree of enlarge
ment found m many hearts i which there 13 a valve defect, such
8s aortic regurgitation or mmtral stenosss, 15 sometimes out of
proportion to the apparent mcrease of burden There 1s stil much
that remains to be explained, 1t 13 clear that there must be lndden
sources of increased energy expenditure, or the idea that increased
energy expenditure 13 the only cause of hypertrophy 15 wrong

Syeroms
There are no known symptoms of hypertrophy of the heart Such

symptoms as might be ascribed to dilatation have been deseribed
already under failure with congestion
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THE s1ze of the heart 13 vaniable in healthy people the weight of its
muscle 15 related to that of the somatic musele The taller and
stronger the man the gger and heavier 18 the heart The heart s
heavier m those who engage 1n heavy work or exercise than in those
who ltve sedentary hives These are normal variations

Causes OF PATHOLOGICAL DILATATION AND HYPERTROPHY

Pathological enlargement of the heart may be due to dilatation
of 1ts cavities or to hypertrophy of its muscle

CAUSE OF DILATATION

Pathological dilatation 13 caused by mability of a well supphed
heart properly to discharge its content Putting on one side excep
tional cases of extreme obstruction to the outlet mnability to dis

chargesdueto I

ficient beating Ineffi vent beatingmay
result from very excesuve rate, as i flutter or fibrillation of the
aunicle It may be due to weakness of the muscle as a consequence
of 1ts poisorung 1ts madequate nutrition, or its structural disease
Examples of porsoning are to be found m the acutely dilated hea:

of such d 83 p bacute 1k & diphthera
and asphyzmial conditions of inadequate nutntion in corenary
arterial disease, severe anacmias, and probably 1 mstances of low
mean blood pressure m the aorta to which rate of flow through
the coronary arteries 13 sensitive The pressure before which the
heart dilates is that within 1t while 1t fills, 1t 15 & low venous and
not an arterial pressure This applies to general dilatation we here
omit gradual distension of the cardme wall where 1t 18 focally
fibrosed—~thus 1 the case of the ventrcle o fibrosed arex may

gradually distend to form an aneurysm of the wall, which distends
116
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tion of the heart beat, though produang a diffuse impulse 1 the
spaces, rarely moves nbs or cartilages appreciably Prominence of
the precordzal mbs and of the lower sternum 1s frequent when the
heart has become much enlarged durmng the period of growth be-
fore the chest wall has hardened to 1ts final shape

Engzutnc puleahan oceurs n one of three distinet forms It may
be tted from the at 1 aorta and 1s then felt as a for-
ward systohic thrust, occurring a httle later than the cardiac -
pulse It may result from pulsation of the Liver and 13 then visible
but rarely palpable, and 1s associated with abundant signs of venous

It may be tted from the heart, m that case the

movement 18 almost always a systolio retraction, and pulsation 1s
felt aganst the upper margm of fingers pressed mto the epigastnium
This, the usual cardrac form of epigastric pulsation, 1s valueless m
estimating the size of the heart, bemg produced very readily by
overaction of the heart, and cccurring n many perfectly normal
people In cases of hypertrophy of the heart, a strong downward
systolic thrust from the heart 18 sometimes felt by fingers that sk
mto the epigastrium

Percussion —This method of measuring the heart has much value
if used reasonably It 1s, however, a highly subjective method and
has an error that 1s often considerable It is crucial n measuring to
know the error of the method, to have but an maccurate measure
majy be regrettable, but to have 1t and not to know 1t 13 deplorable
Very fantastic 1deas have been, and still are, held of the accuracy
that can be attamred by Tt1sall to practise per-
cusston while bhndfolded and repeatedly to percuss in a r1b space
chosen by some critical observer, who chalks the margin of dulness
on the chest wall as 1t 13 estimated It does not require mach of
this experience nor long companson with X ray records to know
that great accuracy 1s impossible The left wall of the heart often
moves 1n by as much ag 1 centimetre 11 systole, 1t often moves more
than this with respiration Yet we take no heed of the phase of the
cardiac or resprratory cycles m which strokes are dehivered A left
margm of dulness comeiding with the maximal impulse s usual
enough, and to be expected, since this impulse often forms the outer-
most pomnt of the heart that 13 uncovered by Inng The impression of
a sharp margin of dulness i other b spaces 13 mostly fictitious,
this must be eo i that there 1s & gradual recession from the chest
wall as the mtesvening lung tissue gradually increases m depth
The 1dea that percussion gives a projected 1mage of the heart could
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only apply to small hearts percussed on the front of the chest When
the heart 15 enlarged percussion wanders farther mto the left axilla
and the stroke 18 now towards the sde of the heart and not towards
its front, 1t 1s not a margmn of the heart that 13 being percussed
Margmns of the heart are purely imagmary, its walls merely project
certan distances from the nud line mn given planes It 1s mcorrect to
speak of the border of the heart All we can expect to do by per-
cussion 13 roughly to map out the region of the chest wall that 1
approached rather nearly by the heart and by the great vessels An
ncrease of the cardiac dulness to the left 1s an 1mportant diagnostie
axd, but should never be allowed to outweigh the evidence of a well
defined maximal impulse Thus the chief value of percussion to the
left 13 1n bringing confirmation when the 1mpulse 1s 1ll defined, and
w ascertamng the approximate extension of the heart towards the
axlla, when no distmet impulse 1s available

In marking out the position of the heart by percussion, moder
ately firm percussion should be used The left border of dulness 1s
ascertained by percussing the 5th, sometimes the 6th, intercostal
space, starting well out 1n the axilla, and working forwards and m-
wards 10 the chosen space The outermost normal luntt 38 4} inches
(11 cm ) from the mid hine

In markeng out the right border of dulness, the upper border of the
liver to moderate or rather lighter strokes 1s first ascertained a the
right mpple lme Percusston 1s now conducted d diatel
above this liver dulness Dulness correspondmg to the nght auncle
18 generally encountered 1} to 2 inches (3to 5 cm ) from the md line,
i the 5th interspace The chief information to be obtamed from the
right border 1s that the heart 1 or 1s not displaced Increased dulness
to the mght ocours m cases of auncular enlargemsent, especally m
mutral stenosis

Tt1s usual to percuss the upper border The method has httle value
and 1615 open to the objection that the upper border 13 ebhiquely set
Tt 13 of much more practical valite to percuss as a routine the 2nd left

space from left to mght and to cross the sternum The 3rd left space
o * ' ' 1d bem special cases

nd 1ts percussron wull
WisuIust wasy e ac dulness upwards
Smultanecusly it reveals the dulness of a dilated aorta or pulmonary
artery, which under the ordwnary routine of percussion 1s often over-
looled.
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ACUTE DILATATION

When the heart dilates in a paroxysm of tachycardia it chiefly
bulges laterally, and more to the left than to the right Thus & mamn
sign of acute dilatation of the heart 15 movement of the impulse and
of the left border of dulness outwards, the movement 1s more 1m-
portant than the position the impulse has finally adopted Extreme
dilatation of the heatt carmes the impulse well out wmnto the left
axilla (see pages 83 4) In acute dilatation the impulse may become
diffuse, though diffusion 15 commorer i chrome enlargement
Another frequent associated sign n the early stages of dilatation 18
the development of a blowing systolic murmur m the region of the
heart’s apex It 1s erroneous to believe that the rapid heart action,
often associated with dil 18 caused by dilatation (sce pages
83 and 86) Most, 1f not all, instances of appreciable cardiac dilatation
are accompanted by congestion of the veins It 1s not yet clear that
there 15 a venous pressure corresponding to each grade of dilatation,
though 1t 1s clear that there can be no mecrease of pressure n the
night auricle that 1s not at once reflected as a corresponding nise of
pressure mn the systemic vemns It 1s only in these veins that the
measure of mereased pressure can be taken clinieally

Rigut anp Lesr HYPERTROPHY

Tt 15 1n general true that a heaving lower sternum means a hyper-
trophied nght heart, and that a heaving impulse in the 5th or Gth

ks G mue & p s} Wi 1 Vi UL Ju spasy 1 Lue L a3u1L may
come occastonally from the right ventricle When there 1s much
enlargement of the heart 1n a case of chronte disease, 1t 13 safest to
assume that both ventricles are involved The attempt to distin
guish chnzeally 1s & diagnostic affectation, 1t 1s rarely practicable
and never very helpful Relative preponderance of the two ventricles
1 cases of known enlargement of the heart may be dotermmned
electrocardiographically (igs 22 and 23), even so, the imformation
d rarely infl exther prog or

Great DivaTaTion oF Lyer AvnicLe

Ananenrysmal dilatation of the left auncle (600 to 1000 ¢ ¢ Yoy,
nrare cases Usually these patients give a hustory of theumatic 44 vom
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nearly all show auricular fibnllation, more than half of them present
mitral stenosis and most of the remainder some thickeming of the
valve and wideming of the ring The aurcular wall 1s often of the
thinness of paper, and fibrous tissue replaces its muscle It 1s because
the muscle has perished that the dilatation occurs The left auricle,
m expanding, bulges to the rght behmd the nght surcle, which
normally Les in front of 1, into the lower right pleural cavity The
condition 13 important 1n that 1t may be mstaken for pleural or
pernicardial effusion and be tapped Dulness 1s extensive to the night

Fig 2° —Electrocardlograms from
Ieads 7 If and {1 illustrating pre
ponderance of the lett ventricle It Is
taltest in lead 7 and shortest in fead -
IIT S la decpest in lead 11T

of the sternum, from the 4th rib or space, the border of dulness
extends as a convex line outwards and downwards through or
beyond the night mpple the whole of the lower axllary region or
even the base may be dull Other signs helpmng to differentiate the
conditron from eff are cardiac pul and clearly andible
heart sounds over the anterior area of dulness X rays show the
enlarged aunicle and bowing of the oesophagus to the nght and

backwards

DISTINCTION BETWEEN HyPERTROPNY AND DrvariTiov
1N CmroNic CASES
Tn considermg whether hypertrophy and dilatation can be separ-
ately assessed 1n chronic heart cascs during Ife, wo deal with
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questrons of measurement The only reliable way of measurng the
amount of muscle 1n the heart 1s to weigh 1t after death, and thisis
our measure of the hypertrophy that was present i hfe

In measuring the size of the heart during life we are measuring
the size of the organ with ats blood content Qur gauge 1s one relating
to the heart’s volume By measuripg 1n several planes we mght
arrtve labortously at an estimate of volume, this would clude the
volume of the muscle and the volume of the contents Volumetric
measures after death are fallactous, because the heart 13 very apt to
distend in dywmng, and because much blood may run imto 1t after 1t
has ceased to beat

How 1s dilatation to be gauged? If a heart of normal volume swells
acutely, then the measure of increased volume 13 a simple measure
of dil The dul that happens during a severe paroxysm
of tachycardia can be gauged approsimately by repeated observa
tion duning the progress of the paro<tysm But no estimate of the
amount by which the heart has dilated can approach accuracy uf 1t
depends upon observation confined to the end of the attack, since
the ongnal size of the heart will he unknown Thus, 1n a case of
chronie cardiac enlargement, our only hope of obtainng an accurate
measure of the dilatation during Iife 15 to estimate the volume of the
heart during life, and, a bitle later if opportunity offers after death,
to subtract from this the volume of the muscle Hypertrophy can
be measured after death, volume mught be measured during hfe
Dilatation could be measured by combiming these two, but 1t has
not been done It 1s to be observed that physical signs, purport-
mg to mdicate degrees of dilatation 1 chronic cases, may not be
wtroduced juto the argument, for any that we may possess are
unreliable 1n that they remaimn unchecked aganst a proper measure
We cannot assess hypertrophy or dilatatton where both occur
together, with any real accuracy, exther durmg Iife or after death

“COMPENSATION"

More than a hundred years ago the view was put forward that
when a heart has gamed, m virtue of its hypertrophy, as much as
1t has lost by reason of sts dilatation, there results a sort of com

b

P or which the cardiac £ m
1ts normal state The view, thus expressed, gradually became more
dogmatic, govermng the mnterp and even infl the

recogmition, of cardtac fallure If 1t were held, m the case of aortic
regurgitation, that hypertrophy 1s & process of “compensation”,
2 4
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enabling the hearf to meet the added load, no exception could be
taken to such a use of this word But the word stands for & fuller
hypothesis Tt 13 that 1f dilatation appears, the circulation 1s m
penlled, and that the danger cont until a dmg degree
of hypertrophy 18 added, then the balance 13 restored, and the heart
agam functions normally The later appearance of adverse symp
toms 13 heralded as “broken compensation™ and nphes that the
balance between dilatation and hypertrophy 1s agam upset It s to
be presumed that the balance 13 upset by a gain of dilatation rather
than by a loss of hypertrophy The hypothess 1s open to grave
objections, for this reason, and also because 1t has influenced dia
gnosis prejudicially, 1t 1s necessary that 1t should be abandoned a3
a chnucal tenet

Knowing, as we now do, that the normal heart m meeting extra
work difates, and thereby increases its capacity for work, we possess
8 clear warning that the hypothesis 15 not unassadable, for the
essence of the hypothess 12 that dilatation 15 deleterous Agam
if 1t 13 agreed that every breach of compensation 15 remedied
by a corresponding hypertrophy, 1t 18 clear that cach event of
this kind must leave the heart larger Now this 1s defimtely not
the case 1t 1s not necessarily the case even after repeated at
tachs of cardiac failure with congestion The fact 13 that 1t 15 not
dilatation that 13 injurous but that which 1s responsible for dilata
tion Dilatation of the heart 15 the result rather than the cause of
fathny effiiency When a patient suffering from fibnllation of the
auricles loses hus venous congestion under digitalis, he does not do
so because bypertrophy develops aud balances dilatation, neither
does he do so because dilatation of the heart disappears Venous
congestion disappears because with the lower rate of beating the
heart acts more efficently, and o the heart shrinks, 23 it may
sometimes 1 the process, thus 1s not the cause of a restored balance
but a secondary effect of longer diastoles and more powerful systoles
The use of the term “compensation” at the bedside conjures up or
fosters the belef that, by signs denived from the chest vaall, ,ud‘g

pensation ’ and DIOKEN LOMPENNALIUL ;UL 113 upsy Lywere =

campensation”, at the bedude and mean hitle more than to wfer
that venous engorgement 13 absent or present, but that s not what s
hanassumption

tobeunderstood A plam observationis garnished wit
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and gerved up 1n an unrecognisable form, this too prevalent habt
18 pernicious, for 1t destroys sumple and precise habits of thought
Terms mvolving unproved hypothess should be eschewed, and 1n
this 1nstance reference should be to the simple presence or absence of
venous cong By thus d cumt dless, and 10
fact erroneous, assumption 1s evorded, and ssmphaty and exactitude
of expression are secured The d of venous g 13
withm the easy reach of all, 1t 15 2 sunple expression of what we see.
The d of “broken pensation”, m its proper sense, 15
within the reach of none

Drorers or CHRONIO ENLARGEMENT

It has been seen that an estimate of the relative degrees of
muscular growth and stretching in chrome enlargeraent of the heart
cannot be made Moreover, 1t 13 unnecessary, 1 the gense that the
goal, at which the attempt 13 aumed, 138 reached more quckly and
more certamly in other ways It1s probable that in most instances of
permanent enlargement, hypertropby and dilatation coexist and are
more or less proportioned to each other, for weight can be guessed
from the volume of the heart without frequent and gross error
dunng ife The chuef ple of 'y 13 the 1n which
a heart defimtely pronounced small during life weighs much more
after death than was expected

In patients suffering from, or examned to exclude, chrome disease
of the heart, we can undoubtedly estimate the size of the heartin a
broad way m most mstances by simple bedside signs Great accuracy
1 measurement, as we have seen, 1s unattamnable, were 1t attamable
1t would serve no very practical purpose It 13 rarely a matter
of much consequence to treatment whether we diagnose the
heart of normal sze or very shghtly enlarged The 1dea that a
fine gauge 13 needed 13 erroneous, a coarse gauge suffices If the
nght border 13 found 1n its proper place, and the outer margn of the
impulse and left percussion border e 41 mches {11 cm ) or more to
the lefb of the mud line, or if these e a lesser distance to the left
and there 1s unmistakable thrust of bony or eartilaginous structure,
defimite enlargement {meanng shpht bub unmistakable enlargement)
of the heart can be disgnosed If in simular crreumstances the left
border lies farther out, and the impulse farther out and perhaps
down, and there 18 perhaps heaving of rbs or sternum, moderate
enlargement can be diagnosed When the impulse and percussion
border are far out 1n the axlla, and there 1s forcible movernent of
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much of the chest wall, considerable enlargement can be diagnosed

The subdtvision 18 an arbitrary one, and subject to mimor modifica

tion, but 1t serves to place patients, from the standpomnt of the
heart’s size, mn a few simple categories which suffice for all practical
needs It 1s far better to concentrate upon ths relatively simplo
end result than to attempt fine distinctions of more than doubtfal
value

ProgNoOSIS

Dilatation —1t follows from the manner m which pathological
dilatation of the heart 1s produced that it 1s fi of mefficient
beatng as this 13 produced diversely, so the outlook vanes, for
the manner 1n which dilatation 18 brought about must be taken
nto consideration When dilatationis due to very rapd heart action,
prognosis 18 really concerned chiefly with this ramd action and its
cessation for when the heart begins to beat slowly agaw 1t will
cease to beat wefficiently Dilatation inatself does not spell disaster
unless 1t 15 extreme and extrere dilatation 1s usually prevented by
an unstretched or normal pericardium The circulation can be carned
on for long perods as paroxysmal tachycardia illustrates while
the heart 1z much dilated, and recovery 1s prompt and complete
at the resumption of normal beating Similar considerations apply
when the heart 1s dilated duning 1nfectious 1llnesses, the dilatation
1s a measure of the seventy of the p s ble dl
occurs only when mtoxication 1s reaching a dangerous level It 1s
natural to regard such a condition as grave, but attention should
not concentrate on the heart other parts of the organism are simul
taneously suffermg The seriousness of the situation Lies m the courss
the infection 18 tahing rather than in the dilatation itself Dilatation
as seen 1n mfectious disease rarely reaches the grade that may oceur
temporanly in paroxysms of tachycarda, except in the terminal
and hopeless stages of the mnfection These examples sufficiently
Hust pr tic derations m acute dilatation of the heart
Enlargement of the heart 1 cases of chrome heart disease 13 an
ymportant gude to prognosis Fn considermg this matter 1t 18 1
- (AT

Ll o e mentevd e arlorasvnend

yalvular disease, sumilar exercise tolerance, etc , but differing only,
though differing clearly, in the degree to whuch the heart 19 enlarged
Tested on these lnes 1t 15 evident that enlargement 19 significant



xm CARDIAC ENLARGEMENT 129

and 1t Is ssgmficant according to the degree in which 1t 1s displayed
In the chrome disease of adults 1t 1s remarkable how Iittle the actual
physical signs of enlargement change from year to year Enlarge
ment 1s not a steadily progressing malady Enlargement often comes
1n the early stages of the disease and remains fixed 1n 1ts degree
Hypertrophy 1n response to a constant new burden 1s held to
develop fully within a few weeks The reasons why enlargement
affects prognosig are that enlarged hearts are far more prone than
are small ones abruptly to display signs of farlure, that they are more
apt to suffer from thrombotic aceidents coronary or endocardial,
the laiter leading to embolism, and that they tend more to acquire
serrous digorders of beating It has long been held, and I thmk
nghtly, that the muscle of a greatly enlarged heart 1s essentially
unsound, but this statement 1s based, not upon histological or ex
perimental evidence, but upon the experience that large hearts are
not dependable

The place taken by enlargement 1n the prognosis of chronic heart
cases 1n general 1s given m the final chapter

TREATMENT

Treatment m cases of acute dilatation should be governed by the
ongn of this dilatation If 1t anses from a paroxysm of tachycardia,
then the paroxysm 1s to be treated, once this has ended and as
usually happens, the dilatation has disappeared completely withm
a few heart beats, the fact that the heart has been dilated does
not call for special treatment Patients who feel exhaustion will
want to rest for a day, others will soon feel quite welt and may be
allowed to go about their ordinary affairs If the dilatation results
from an mfection then 1t 1s the latter to which the remedies must
be applied and which by 1ts course and seventy will dictate the
period of rest If 1t comes from asphyxia, then any obstruction of
the respiratory passages that is present must be removed These are
the only common ways in which acute dilatation of the heart arises
and treatment corresponds There 13 no common acute condition to
which we can sultably apply the term 1diopathie dilatation 1 op
that calls for specral treatment and after care (for Heart Stramn see
Chapter XVII) butif acute dilatation 18 s0 severe as to bring with
1t great venous engorgement, then, 1 1t cannot be attacked at 1te
source, specal remedies for congestion may come under conmdera

1 ber heart 81t has been termed 15 8 malad;

o by oxemgisos o asront o ook s st i sonsng
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tam a full crreulation, such blood as regurgitates must be thrown
out agam as well 23 the normal ventricular content Thus, an m
creased quantity of blood 1s ejected rapidly into relatively empty
arterses, especially when regurgitation 1s free The top of the pulse,
which represents systolic blood pressure, 1s high The pulse pressure
(the difference between diastolic and systolic) 1s great

SYMPTOMS

There are few symptoms that belong properly to mcompetence of
the aortic valve At the most we may recogmse those that anse from
the unusual momentum of the 1ssuing blood and from the rapd
expansion of the artertes Consciousness of the heart beat, (palpita
tion) 13 usual and may be severe Throb 1s often felt 1n the neck and
head, and beating 1 heard 1n the ears There may be a general throb
of the body with each heart beat The momentum of the blood
discharged may suffice to shale the bed or couch on which the
patient rests and be hears it The patient may be aware of arhy thmie
nose within the chest after the aortic valves have ruptured Itis
doubtful if famntness while standing 18 commoner i these than m
other heart cases

s1avs

There are two signs that stand out as of cluef value 1 diagnosy,
and these are the characterstic steep rising pulse of free regurgita
tion and the diastolic murmur at the cardiac base With both theso
signs present the diagnoss 1s certamn, with erther one or other 1t 13
probable

Ik ater hammer! pulse —In free aoriic regurgitation the guantity
of blood ejected at each beat 15 1n excess of normal, and it 1s ejected
by a powerful ventricle mto an aorta m which pressure 1s unusually
low, the pressure therefore mses with abnormal rapidity and to
an unusual height Thus, the characterstic pulse 13 large, jerhung
up abruptly and representing a greatly increased range of pule
pressure ‘The upstroke of the pulse 13 much steeper than that
of the normal pulse (Iig 24) and steeper still if the wrest m
which 1t 18 felt 18 beld ploft If the whole wrist 1s grasped with the
fingers lymg over the front of 1t, the normal pulse 13 scarcely felt,
but the aortis pulse slaps the exammng fingers sharply and gives
often a distnet and correct impression of an accompanying thrill

3L ateld
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(Fig 24) All the pulses of the body jerk foraibly, as does the radial,
and the movement 1s clearly to be seen over the line of the carotid
and brachual arteries The carotid artery may move the lobe of the
ear and the pulsation be continued actively mto the superficial
temporal vessel The abdominal aorta throbs violently Asit travels,
the pulse wave often rises more steeply and to a higher crest,
and so 1t frequently happens that the abrupt jerkmg (or water

hammer) quality 1s extreme in the dorsum of the foot, for the same
reason the systolic pressure comes to be higher, often much higher,

Fia 24 —Tratings from three selected optlcal records from the rad 31 pulse The highest curva fs
the pulse of a case of free aortic regurgitation (4 E) and Is characterlstic itis of extrems abruptness
in ita upstroke which continues in a series of oscillations to the summit it is a perfect example
of & water hammet p lse

The loneat curve (4S) Is from a case of aortle stenoals and Is anacrotic In form rising slowly over
the shouldet to a very delayed summ t.

The third curve () In & normal curve for comparison with the remainder The vertical linea
Pepresent time in | of 8 second

m the leg than mn the arm Many other signs are recorded that
belong to the same category, for example the “mstol shot” sound,
heard when a stethoscope 18 pressed over an artery, and the audible
pulse 1n the palm, there 13 no need to cite them all, for they express
one and the same phenomenon and are in reahty redundant signs

Because the summt of the pulse rides high, the fall of pressure
to the dicrotic notch 13 more rapid than normal, a feature that has
led to the use of the name “collapsing pulse” Actually, exaggera-
tion of the rate of fail 18 far fess than 1s exaggeration of the rate of
rise, and cannot be detected with the finger, the term “collapsmg™
detracts attention from the essential quahty of the aortic pulse and
should be abandoned.
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The pulse in aortic regurgitation deserves close study, not only
because 1t 18 80 important for diagnosis but because 1t provides the
only real guide to the degree of reflux From the full artenal signs
described there 19 & complete transition to the arteral signs that
appear m healthy people, mn very shght aortic reflux the pulse
pressure 1g normal m extent and the upstroke normal in rapidity

Duastolsc murmur —The characteristic murmur of aortie regurgy
tation begins abruptly m early diastole and fades away Tt 13 usually
a long, smooth, rather loud, blowng and high pitched murmur,
sometimes 1t 13 much shorter and far less audible and requires very
close attention to detect 1t It 15 heard best over or near the sternum
at the level of the 2nd rb or space to nght or left of the sternum,
or 1 the 3rd or 4th spaces to the left of the sternum The sterco
typed phrase that the murmur 1s mazimal at the 2nd nght cartilage
18 maccurate It 1s also often heard along the right border of the
sternum, or may be traced over the precordium as low as the
cardiac 1mpulse In the region of the 2nd nb 1t 15 almost always
preceded by a systolic murmur whether stenosis 13 present or not
It 18 mstructive to note, as a comment upon the timing of mur
murs, that there 13 no murmur that gives rnse to more frequent
differences of opmion, or to more changes of opmion by one and
the same observer than this diastolc murmur when isolated,
and espectally when the heart 1s beating & Little rapidly Happily,
the systolic murmur rarely does fail If the stethoscope 1s placed
over the 2nd night cartilage, and to and fro blowing murmurs are
heard, 1t 13 sufficient there 13 then no ueed to attempt the timing
of these murmurs—the first 1 necessanly systolic and the second

lyd ic Thed i 13 often heard loudl,
than the systoltc and atlowerlevels When the systolicmurmur fails,
actual timing of the t qute tial to d

for 1ts character will not betray its position mn the cycle In timng
listen to the sounds while a finger rests on the cardiac impulse
The diastohe murmur 1n cases of suspected aortic regurgitation
ghould be sought for dihgently along both borders of the sternum,
and especially along the left border, where 1t 15 particularly apt to
appear 1n cases of slight regurgitation that do not affect the pulse
Tt should be sought 1 the lying and erect posture, and particularly
with the breath held i deep expiration while the patient leans
forward Even so i some cases 1t will prove elusive, vamshing
letely from time to time
w?l}:e degree of incompetence cannot be gauged erther from the
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loudness or the length of the murmur When the pulse indicates

unrehable, 1n gauging the state of the aortic valve It 13 the pulse
that most rehably mdicates the degree of regurgitation

A diastolic murmur is sometimes heard over the main artery of a
Lmb m cases of aortie 1t 18 prod
beneath the stethoscope and 15 not heard except when other s1gns
of sortic reflux are quite obvious, consequently 1t has httle value

DIFFEBENTIAL DIAGNOSIS, INCLUDING PULMOWARY REGUEGITATION

The pulse —The charactenstic signs found 1n the arteral system
1n aortic mncompetence are repeated fully and usually m only one
condition, namely, arterovenous anastomosis Here the leal 1s
from artery to vein rather than from artery to heart Every arterial
sign of aortic reflux that has been named 1s repeated i free arterio-
venous anastomosts and repeated 1 1ts extreme form The pulse
has abruptness, though in less degree, m some cases of patency of
the ductus arteriosus, where the leak 1s from aorta to pulmonary
artery, 1t 13 also abrupt, m conditions of simple perspheral vaso
dilatation, 1t may be full i exophthalme goitre Aortic reflux,
artenjovenous anastomosts, and patent ductus arteriosus {page 267)
are distinguished by the mgns that oceur directly over the corre
sponding lesions

The murmur —A low pitched blowimng early diastolic murmur m
the apical regton strrctly confined to the impulse1n 2 case of auricular
fibnllation with slow pulse 15 due to mitral stenouss (see page 145)

An early diastolic murmur heard in the 3rd and 4th left spaces
m cases of nutral stenosis should be attnbuted, even when the
Ppulse 15 unaltered, not to pulmonary, but to aortic mcompetence
The murmur described by Steell, and attnbuted to pulmonary re

upon 'y hypertension m mtral

Etenosls, should never be dmgnosed without X ray evidence of a
dilated pulmonary artery The pulmonary valve 15 very rarely de
formed except by congemtal disease (page 271) or by acute bacteral
endocarditis (page 194) When infection 13 certamn and there are no
artenal signs of aortic disease or of systemic embohsm, a diastolic
Tourmur at the pulmenary cartilage will sometimes render pulmon
fry vegetations suspect

The to and fro murmur of aortic valve disease 15 sometimes diffi-
cult to distingwsh from to and fro friction sounds (described on
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page 177) when these are confined to the base of the heart Difficulty
mn diagnosis occurs 1 cases of rheumatic carditiy when a soft to
and fro murmur develops i this situation and as yet other signs of
pericarditis are obseure The pomnt resolves itself with time There
may also be difficulty in the same infection when widespread friction
sounds have developed and, clearing awany, leave a persistent to
and fro murmur at the base, which may be mterpreted either as
pericardhal or aortic in ongmn The presence of much regurgitation
will be recogrused or excluded by the pulse Uncertawnty as to the
presence of shght aortic valve damage, when the heart 1s known to
have been exposed as a whole to rtheumatic mflammation 15 of httle
consequence
RUPTURED AORTIG CUSP

Spontaneous rupture of & healthy aortic cusp does not occur
Most mnstances of rupture are of cusps that have been affected by
syphulis or subacute bacterial endocarditis a httle aneurysm forms
m the centre of a cusp and projects towards the ventricle one day
this aneurysm breaks or a diseased cusp 1s torn from 1ts edge to
1ts base The acerdent 15 most Lilely to occur when the subject 18
malung a considerable effort thus raisng aortic pressure In such
a case the subject may feel as though something has broken in the
chest he becomes very breathless or falls mn a state of collapse or
actual and on shows signs of acute dilata
tion of the heart Somet from the t of the dent
sometimes a little later, the patient may notice a rhythmic noise
within hus own chest this may be the only symptom On examina
tion the Wassermann reaction 13 generally found to be positive,
and signs of regurgitation, usually free are discovered The diastolic
murmur may be so loud that 1t can be heard by the ear placed near
to the chest wall, 1t1s often musical in quahty (Fig 25), and 13 asso
eiated with tholl A similar murmnr may oceur in gyphilitic aortitis
when the cusp 1s retroverted

CONSECUTIVE PHENOMENA
Rapid pulse ~—In describing the signs of aortic regurgitation cer
tam phenomena have been onntted because they are ot the durect
and diate qf of regurgitation, though they often
follow from 1t As already smid a chief consequence of free aortic
regurgitation 18 a Jow mean blood pressure, the low pressure 1s the
usual cause of the ncreased pulse rate that 1s common i this state,
though 1t may also anse from imfection
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Vuodn’lalalwn —A phenomenon usual 1n free aortic regurgitation
iy 1n the face, also 1n the upper
hmbs, and sometimes more generally The facial skin 13 of a fresh
colour, 15 a little, or sometimes grestly, flushed, 1t 13 warm or hot
The1dea that aorticregurgitation causes pallor waserroneous 1tarose
at a tme when subacute infective endocarditis was unrecognused, for
the latter disease affects the aortic valve and often causes mtense
pallor {pages 189 and 192), so does long continued rheumatism Tt1s
mamly because of associated vasodilatation that capillary pu]sa(lon
{page 51) 1s so frequent 1 free 2ortic this p 13

gUrgl

usnally to be seen occurring spontaneously m the cheeks and fore
head and can be eliaited readily 1n the hp and lobe of the ear by

P15 2. and a Tecord from the 20d right nter
costal space in a patient thought to bave mpmnd an sortle valvecusp The murmur (3f), whick w8
b d.'lzm;u:” and masieal, gives s record characterised by uniformity of the yTbrations- these ocew
Nrate of 135 per sccond The lack rectangle sarka the nits of venteloni wpstole lst d
lomd-mmn:mrmm;.m ¥ e latand 25

gently pressing a shde upon these parts 1t 13 also seen though less
frequently and conspicuously 1n the fingers It 1s only to be found
mnparts of the akin that are warm or hot and never in those that
are cold, thusat 1s clearly linked with relaxation of arterioles Doubt

less the large pulse pressure helps to render 1t conspicuous, but
large pulse pressure 13 not its cause Capillary pulsation 13 seen
equally well 1n cases of free unmion between the superficial femoral
artery and vemn, here too there are both high pulse pressure and the
sigus of vasodilatation If the common femoral vessel 1s obliterated
by pressure and the artertovenons anastomoss thus cut off from the
general eirculation, the pulse at once loses 1ts extreme water hammer
quakhty, the pulse pr%sure at cnoe dechnes, but t capillary pulsation

rama na Af tq ame

to
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Anginal pain oceurs 1n many cases showing aortic regurgitation
1t might be just to regard this pain as determined 1n some cases by
the extra work that the valve defect imposes, but 1ts mnclusion 1
the symptom complex of aortic ncompetence would not be n the
best mterest erther of smplity or danty.

AorTIc STENOSIS

It 18 & sound rule rarely to diagnose conditions that occur rarely
Aortic stenoss 18 far less common than aortic incompetence and its
dragnosis should be mfrequent It occurs chuefly 1n elderly subjects,
occasionally 1n the rheumatic hearts of younger subjects

SYMPTOMS, SIGNS AND DIAGNOSIS

There are no symptoms of aortic stenosts

Anacrotic pulse —The outstanding diagnostic sign of aortic sten
031918 & small pulse, nsing slowly to a delayed summnt, the condition
should never be diagnosed without this sign An experzenced finger
will detect 1t, 80 often will inspection of pulsating artenes Some
times an earher summit can be detected on the slow upstroke by
palpation, but more often in sphygmographic records (Fig 24), the
pulse 18 then termed “anacrotic” This change in the pulse’s form 13
the direct consequence of stenosts, the degree of change 1s related to
the degree of stenosis It 1s for this reason that the sign 1s so essen
tral, for, if the pulse nses quckly, such stenosts as may be present
18 not worth diagnosing The slow nising, and the anacrotic, pulse
may occur m any other condition n which there 15 an mcomplete
and local obstruction anywhere between the aortic valve and the
pomnt on an artery at which the pulse 1s felt The mechamsm 13
always the same—the primary wave of the pulse 15 spent i over
coming the obstruction, for this reason systolic pressure 13 lower than
1t otherwise would be No other lesion, however, produces this pulse
with anything like the same frequency as does aortio stenosis In
aortic aneurysm, through clot or through constniction of the mouths
of branches ansing from the sac, obstruction may decur 1n outgomg
vessels The obstruction, however, 18 usually confined to one, less
frequently to two, of the three vessels that 1ssue from the aorta,
namely, innominate, carotid, and subclaman artery soitis not very
common to find the pulse universally slow nsing mn aneurysm, or to
find 1t nising with equal slowness 1n the two arms A untversal ana
crotic pulse occurs as & rare phenomenon m cases of advanced
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artental disease with a weakly acting heart In all the different
conditions named, mncluding aorfie stenosws, the systolic blood
pressure, like the peak of the pulse, 18 reduced 1n level
Systolie thrill —The second sign 13 a systole thrill at the base of
the heart, usually maximal at the 2nd right cartilage or space
This s1gn 1s nsually to be detected if carefully sought, by placing
the palm of the warm hand freshly on the base as the subject 1s
completing a deep expiration to hold respration m this phase
It 13 sometimes felt most easily when the patient leans forward
Though 1t 13 an expected sign, diagnosis may proceed without it,
but a diagnoss cannot be made by means of 1t alone It can occur
1n aortic valve disease when there 1s little or no stenosis, and ocea
sionally when no disease of the valve, but anaemia, 13 present
Systolic murmur —Every case of aortic stenosis presents a sys
tolic murmar, heard londest where the thnll 1s best felt and carried
ap to the elavicle or beyond nto the neck along the carotid vessel
A harsh murmur 15 the hint to exammne for thrll The systohc
murmur 13 a gmdmg sign but has no further value in diagnosis A
systolic murmur at the aortie cartilage 18 usual in any form of aortic
valve disease, in dilatation or aneurysm of the ascending aorta, 1n
atheroma of the base of the aorta 1t 13 quite common 12 anaema
and 1n any condition m which the action of the beart 1s augmented
To diagnose stenosts on the basts of such a murmur 1s unpardonable
X-ray —In the aortic stenosts of the elderly, the calcareous mass
at the base of the aorta can usually be seen or photographed
Presence of aortic regurgitation —We have seen that, while the
slow nsing pulse 18 an essential s1gn, 1t 13 msufficient for the dia
gnosis of stenosis The systohe thrll or a harsh murmur strengthens
the diagnosis by locating the obstruction But the most valuable
locahuing sign 18 a diastolic murmur, for this indicates disease of the
aortic valve Aartic stenosis rarely occurs without regurgitation,
and so the former should rarely be drag d without i
detection of the latter, but regurgitation must 1n this circumstance
be dragnosed on murmur only, for an abruptly nising pulse 1s ena
dence against materal stenoss




CHAPTER XV
DISEASE OF THE AURICULO VENTRICULAR VALVES

ParroLogIcAL AwATOMY

Mitral valve —Disease of the mitral valve usually results from an
mflammation of the valve oceurring during the course of active
rhenmatic disease (page 199) In the early phases of 1ts inflamma
tion, the two cusps present narrow bands of small sessile and clogely
set vegetations along thetr apposed surfaces Beneath and mn the
substance of the cusp 1s 8 more widespread wmflammation The 1
flammation leaves, i healmg a thickened margm to the cusp, the
thin and flaceid edge, which 1s so necessary to perfect closure being
destroyed Early thickening and rounding of the valve margin 1s a
recogmsed cause of mitral regurgitation Repeated orlong continued
mflammation leads to higher grades of valvular deformity, the
margins become more thickened and adhere together at therr ad
Jacent borders, atfirst the finest subdivisionsof the chordae tendimeae,
later coarser subdivisions become matted together and to the cusp
agamst which they lie The process spreads down the man chordae
and these and the cusps become cemented and encased 1n new tissue
Gradually the valve apparatus 13 converted mnto a contracted and
ngid structure, and pierced by a buttonhole or funnel shaped onifice
that can neither close nor open This 18 stenosis The rheumatic in
flammation that first produces crumphng with regurgitation ultt
mately produces stenosis, 1t 13 one disease presenting a varyng
picture at chfferent stages of its progresa

There 15 a condition of atherosclerosis of the cusps, and especially
of the aortic cusp of tie mitral vaive, that sometimey provesds dr

) deposit sufficent to cause st Calcareous valves im
elderly subjects are sometunes of ths kund, they may be formed
earlier by deposttion of lime salts 1n tissues sclerosed by rheumatism
Syphubs does not damage the mutral valve

n enlargement of the left ventricle 1t 13 frequent to find the
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chamber and aurrculo ventricular nng dilated after death and the
whale mitral valve enlarged, 1ts chordae long, the valve curtains
having a wider sweep, but their substance thicker and more opaque
than normal Such valves are probably often mncompetent, we have,
however, no adequate test of mitral ncompetence at autopsy

Infective endocarditis ulcerates the valves and often cuts the
chordae, thereby rend the valve or by heaping
up vegetation may cause obstruction at the ortfice

Tricusprd talve —The only common cause of lestons of the valve
1s rheumatism, and 1t follows, Just as does mtral disease, from a
characteristic inflammation of the valve The tricuspid, however, 1s
less frequently and far less severely involved than 1s the mitral
valve When stenos:s 1s present 1t 1s slight, the thickened valve edge
forming a fixed ring of considerable size, severe mutral stenosis
usually coexists

MrTraL STENOSIS

ITS RECOGNITION
Although many pt may be pl d of by p t;
suffering from mtral stenosis, there are none that can be ascribed
properly and usefully to this deformity of the valve A number of
patients with developed stenosis are quite free from symptoms, and
the discovery of the disease comes ag & surprise Only signs of the
disease will be discussed here

An abrupt and accentnated Ist sound at the impulse, an accentn
ated or reduplicated 2nd sound at the pulmonary cartilage, are signs
comntonly occurring in mitral stenosis, but these signs alone or m
combination, with or without an d history of rh 1
fever, form an msufficient basts for diagnosts They result oftener

a v wr o oa e .
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obtain The of mgns dly ind hypertrophy of
the right ventricle should not be cited as evidence of mitral stenosis,
this method of procedure 13 too mndirect to be sound One sign only
justifies the diagnosis, and that 13 the appropnate murmur The
correspondmg thrill, when this 1s present, 1s of course to be meluded,
1£19 no separate phenomenon, the ear hears and the hand feels much
the same vibrations when these are both audible and palpable
The murmur of mitral stenosis 1s the only heart murmur that re-
quires much study.
L



142 DISEASES OF THL HEART o

A word first of all about the thnll It 1s best felt with the palm
of the hand freshly apphed to the chest wall 1n the region of the
mpulse, to have value 1t should be sufficiently sustamed to possess
a distinct purring quality It 1s unwise to accept as thrll anything
but an unmistakable sign The thrill has much the same distribution
m the eycle as the murmur, though 1t 13 not always percetved tolast
so fong 1t 13 more elusive than the murmnr and Jess mmportant m
diagnosiy

The murmur 1s almost always loudest at the 1mpulse or close to
1t, and 1s usually confined closely to this region, though sometimes
heard over a wider area of the precordium It will be described
first as 1t 15 derived from & normally beating heart, and, later, the
sounds as modified by aurcular fibnllation and other abnormal
mech s will be d d The description, which m certan
aspects drffers from earlier teaching 1s based Upon & long experience
of anscultation and, perhaps uniquely, upon & close comparison of
what 15 to be heard with what 13 to be recorded by microphome
methods m a large number of selected cases The graphic method
alone places the time relations of these murmurs beyond dispute

Weth normal rhyihm —The charactenstic murmur s of low piteh,
usually rough rumbling or rasping and ends abruptly in a loud
sound with which 1t 18 continuous This sound 1s 1n fact the first
sound of the heart, whuich bemng usually greatly accentuated 1s
chiefly responsible for the idea that the murmur rses mn a cres
cendo If 1s erroneous to believe that the murmur 1s usually
recogmsed by timing it, although this 1 steadily taught Most
people, though capable of identifying the chief murmursreacily, can
not andnever mlltame hably Theyrecognise this murmur
of mitral stenasts the mnstant 16 18 heard, as I do myself i routine
work, by 1ts low pitched abruptly ending nowse Much labour 13
lost and many ultimately fail to know this murmur through per
sisting m the effort to time, mstead of learning to know 1t ag one
learns to know a dog’s bark

The murmur 1s due to the passage of blood through the constrcted
onfice of the mitral valve in diastole The phases of diastole 1n which
the murmur 1s audible are those during which the blood flows at an
adequate rate through the mitral nng The rate of flow, adequate
to throw by means of eddzes the structures involved mnto vibration,
may be attamed for a shorter or longer part of diastole What parts

of diastole are filled by murmur depends mawmly upon the rate of
heart beat and upon the degreo of stenosis Given that a certan
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amount of blood has to flow through the onfice each minute, the
velocity of flow will be greater as diastole becomes relatively shorter
with faster heart rate, m Lile crrcumstance the velocity will be greater
a3 the onifice 1s smaller In most cases of mitral stenosis, as these
come under exammation, the rate of beating 1s rapid and the
stenosis 18 moderate or considerable, consequently the veloaity of
flow 18 gh and 1t 15 the rule for the murmur to occupy all diastole,
beginming with the 2nd sound and ending with the abrupt 1st
sound (Figs 26, 27, and 28) Names become stereotyped, and lt 18
still customary to hear this full d 1 called presy

although this term can rarely be used with accuracy When the
heart 13 beating at 120 per munute, a9 1t often does 1 out patient
cliues, 1t clearly cannot be used accurately, for m these patients
diastole 1s no more than } second and presystole, shall we say, v
second 1n duration The point would not be stressed so much were
1t not important to realise that there 18 a mamfest tendency, which

18 traditional, for the medzeal prof to the
of 1ts suby thods of t In usmg any method of
mensuration 1(: 18 essential to kuow the error of it, #s has been stated
earlier 1 connection with the of cardiac enl

(page 121), and the error 1n trming can scarcely be less, 1t 1s usually
more than o second Graphxc reglstra.twn and even very attentive
d lly to detect a gap between 2nd sound
and shoWs that fined to late diastole are com
paratively rare They are only displayed by hearts that beat slowly
and 1 whwh the stenoss 13 not advanced In rare cases i which

of ten years At this stage, and for a few years, the murmur charac
tertsing mutral stenosis n these young subjects very often occurs m
mid diastole (page 203) The reason for 1ts curtous position 15 1m-
perfectly understood, but 1t 1s well to know that this variatson oceurs
Early d —In teach that the approp
the only mgn justifying a diagnosis of mutral stenoms, I do so sub
Ject to the reservation that the murmur 1s diligently sought, and
that reasonable effort has been made to eheit 1t The murmur 15
heard with much greater irequence when the patient ies than when
he stands, and oftener when the patient lies upon the left side
than upon hus back It 1s heard with especial frequency when one or
other of these two last positions has just been assumed by a patient
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who has been sitting, or has just taken sufficient exercse to Ta180
the pulse rate and the veloaity of blood flow through the onfice, as
in sitting up and lymg down a few times Close attention should be
paid to the sounds at the impulse during the first 5 or 10 beats

Fias °6and 27 —S multaneous electrocardiogram and sound record from a case of mitral stenosia,
The first sound record (Fig a point a Little § 1o the impulse andsh
— A

A ¥ 97 taken from the bmoulse 8t which

3 Fram 5 sase of mitral stencsls

. - » diastolic romble and
between 2ad and st

. of ventricaiar systale

of the heart immediately following the assumption of one or other
of these postures after exercise So often 1s the murmur audible m
these cirrcumstances only, and for a few cycles only, or so often does
the murmur become unnustakable only under these same conditions,
that no subject deemed hkely to have mitral stenosis should be pro-
clammed free of 1t until these special tests have been employ ed They



xv DISEASE OF THE AURICULO VENTRICULAR VALVES 145

should be used 1n every case of suspected heart trouble where there
wana or a redupl of the 1st sound, or of the 2nd
pulmonary sound, or where there 1s an apical systolic murmur If
they are 50 used a3 a routie, expertence soon shows that the signs
Just named are useful gmdes mn suggesting the special tests, bub
once 5o used, can be neglected as actual diagnostic signs of mrtral
stenosis Under the routme here described, which eventually rejects
all signs but the appropnate murmur, early mutral stenosis wll
very rarely be overlooked What 1s of equal, 1f not of greater, con
sequence, 13 that there will be httle likelthood of diagnosing this
disease of the valve where 1t does not exist There are, of course,
cases 1n which, owing to the presence of venous congestion, exercise
or postural tests are und ble, 1t 1s of little to such
patients whether a diagnosmis of mtral steno=1s 18 made or not

In aurscular fibrillation —\When the auricles are fibrilating, the
character of the murmur of mriral stenosis does not usually differ
from the common murmur heard while the rhythm 13 normal That
15 to say, 1t 1s & low pitched, rumbling, or rasping murmur In most
untreated cases, seen for the first time, the ventricles are beating
raprdly Insuch the murmur pres full diastole and
ends 1n an abrupt 1st sound, thus gmving as usual a crescendo effect

In cases of normal rhythm, as we have seen, the murmur usually
occupies full diastole, but with slow heart action may become con-
fined to one part of diastole, the favoured part of the cycle 1s then
presystole In auncular fibnllation when the ventricle slows, the
murmur hkewsse fails to oceupy full diastole, but the favoured part
of the eycle 1s now early diastole That1sso because the auricles have
ceased to function and to force blood rapidly through the onfice at
the end of duastole, and 1n these crrcumstances the entry of blood
from the auricle 18 at 1ts fastest immediately after the openng of the
aunriculo ventricular valves, the auncles being then engorged with
blood that has been dammed up 1n them dunng ventnenlar systole
The velocity soon lessens as diastole proceeds, and so the murmur m
question tends in general to be d: TIn cases of fibrll
where the ventricular action 1s very slow, the murmur 1s confined
to early diastole m all cycles and, for an unexplamed reason, often
tends to lose its rasping quality, becoming soft and resembling more
m character the murmur of aortic regurgitation Usually the ven-
tricle beats less slowly though irregularly, and the murmur retains
1ts characteristic roughness, 1t fills the whole drastole of short cycles,
and fills early and md diastole 1n long cycles, tahing away and leav-
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g an apprecisble pauss between the end of the murmur and the
subsequent 1st sound This combination of sounds 15 frequent and
should be known tt ghly, 1t reg a little thought to under~
stand 1, to help its appreaatron I have mserted & graphie record
of such sounds taken 1l fy with an electrocardiogram
(Fig 29)

When aurieular fibrillation develops m cases of mutral stenosis
with normal rhythm, o late dsastolie murmur previously heard some-
times disappears or becomes much less distinet owing to the foss of
auricular gystole It 1s well recogmsed that n aurtcular fibrilation,

! bk Ll b
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F10 29 —Simultaneous electrocardiographic and heart sound record from the region of the apex
{0 & case of mitral stenosla and auricular Hurifiation inder digitahs Each systole of the ventsicle
the himits of which aye Indicated by the black tectangles is accompanled by Ist and 2ad sonnd
Shortly afier the ending of the 2ad sound a coarse diastofic murmur (3} appears Whes diastole I
foug this marmur (8 dimingends and eads in dlastole but when diastole s short 83 in the second
eycle It ends 1n the nexd Iat heart sound Time to Jy sec

mutral stenosis may be concesled, the heart at times presenfing no
murmurs The tests previously descrsbed will usually ehiert the mur
mur, or render a doubtful murmur unmistahable, here,as tnnstances

of normal rhythm
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developed [rereTeere
3 Rate raplld. stenosis de | Full diastohe Full duastohio
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This table shows at a glance the part played by auricular systole
m determining the phase of diastole in which the murmur appears

The 1nfluence of auncular systole can also be studied mn cases of
mutral stenosis assoctated with heart block If the mterval between
auncular and ventricular contractions widens, a shorter or longer
gap of silence 13 noticeable between the murmur and the 1st sound
If 2 1 block develops, then two sumilar murmurs will occur, the one
1n presystole and the other i early diastole, and each the result of &
corresponding beat of the aurtcle Tnstances of these kunds are not
very uncommon, mnstances of mitral stenosis and complete block
m which the murmur alters 1ts position from cycle to cycle are
Tare

Flint's murmur —This murmur may be defined as one that re
sembles the murmur of mutral stenosts, and 1s heard 1n cases of free
aortie regurgitation m which mitral stenoss 18 subsequently proved
absent The precise manuer 1 which the murmur 13 produced 13
unknown, 1t 13 not uncommon Very rarely 1t may be as rasping
ag that of mitral stenosis and may, so 1t 13 said, be accompamed by
a thrill, usunally 1t 13 of Jow pitch, 15 rumbling 1n quality, occupies
full diastole, but 1s less audible than the simlar murmur of stenosts
In cases of aortic regurgitation, where a diastolic rumble 1s heard at
the 1mpulse, 1t 13 impossible to tell the ongin of the murmur from 1ts
character or timing alone Those who aim at complete anatomical
accuracy 1n dragnosis will come nearest to accomplishing therr pur-
pose by using d inf on If r 1s slight, of
the heart 1s small, or there 13 & history of rheumatic fever or chorea,

w— A a1 . .

wrtral ghanne @ maw ba 4

the decision taken one way or the other will alter neither i)rognoSls
nor treatment

Mrrrar, REGURGITATION

SYSTOLIC APICAL MURMURS
Cardroresprratory murmur —This 15 the commonest murmur heard
1n the region of the heart’s impulse It 13 usually heard best at or a
httle beyond the impulse Often 1t 1s audible over a wido area, being
trequently dustinet not only over the precordium but m the axilla
" [
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broken into two or more short murmurs by the heart beats But
untl thoroughly known 1ts respiratory relationship is generally over-
Iooked, when a short and mconstant murmur of superfictal quality
18 heard, 1ts relationship to respreation, and the effect of suspended
breathing upon 1t, should be observed The ventricle at each systole
creates a Iittle vacuum 1n 1ts neighbourhood and so mncreases
the rate at which air enters the lung It 13 & normal phenomenon
when the heart 13 beating quickly and strongly, as 1n exercise
or exeiterent, i steep uphull walling, when the mouth 1s open,
a sharp movement of the air past the larynx, at each systole of
the heart, can often be appreciated by the subject The murmur
should be construed as the natural accompanment of the overact
ing heart

Exocardial murmurs —Precordial systole murmurs that areshort,
seem superficial, and have any scrapmg quality, are usually regarded
ay produced outside the heart by roughemng of pericardum or
pleura, the opportumty of examming the suspected membrane does
not often occur When 1t does ocour, 1t 18 sometimes, but by no means
always, possible to find 1n them a leston to which the murmur may
be attributed, proof, however, 1s rarely forthcoming Durmg Lfe the
d tion bet systohe that arise within and without
the heart, so called “endocardial ’ and “‘exoeardial” murmurs, 13
often impossible, unless the latter are represented by the chrracter-
1stie, widely heard, to and fro friction sounds of recent pericarditis,
or are frankly cardiorespiratory

Inconstant murmurs —Not infrequently a soft, blowing systolte
murmur 1s heard 1n the region of the cardiac 1mpulse while the
patient 1s 1 one posture only, usually the lymng, sometimes the
standing Some murmurs of the same character vary much in in-
tensiby from day to day, others appear only after exerase Such
murmurs are usually audible over a relatively small area of chest
wall, though this 1s not always so

Constant murmurs —A consderable proportion of systolie apical
murmurs show relative constancy from cycle to cycle and from day
to day, these are m general the harsher and longer murmurs, and
are beard over a wider area of precordium and axilla than the
constant murmurs previously described They are the murmurs
that are usually regarded as chuefly sigmfymng mitral regurgitation
Among them 18 the murmur that starts mud systole, a delay which
causes 1t frequently to be mustaken for one occurrng early

diastole.
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MITRAL REQURGITATION AND ITS SIGN

Tt 1s desirable to emphasise at once that in discussing the dingnosis
of mitral regurgitation we are not discussing, except indirectly, the
ciagnosts of mitral disease, the two problems must be dealt with
separately

There are no symptoms to be aftrbuted usefully to mttral re
gurgitation The only sign that can be named 1s a systolie murmur
1t hag been said that 1 mitral regurgitation the st sound of the
heart may be replaced by murmur, graphic records always show
the 1st sound The fact 1s that the ear in listening for the 1st sound
15 confused by a loud murmur

A real difficulty 1 attempting accurately to correlate certamn
systalic murmurs with mutral regurgitation lies m the frequent im
possibthty of stating, from the appearance of the valve after death,
whether leakage has occurred or not duning hie From this stand
pomt 1t may be said that if regurgitation can be declared to have
happened 1n any one group of cases more than another, 1t 16 1n the
group in which the cusps are subsequently found so thick d that
the nigid valve 1s mncapable erther of opening farther or of closing
During hife these cases of stenosis should present the sign of regurgt
tatron The facts are these In about one third of the cases no mur-
mur can be & d m the der a systolic 15 heard
1n the region of the impulse This murmur may be qute local, more
often 1t may be followed well out to the axilla It may be soft almost
to maudibility, 1t may be mustcal, or 1t may be harsh and loud,

lly 1t may be ted with thrll It 1s usually constant
from cycle to eycle and from time to time, but 13 not always so
Thus the sign of reg 18 to be d as very varable

&

from case to case Moreover, all these varieties of murmur are heard
from time to trme i cases n which at autopsy no real fault can
be found with the valvular apparatus It 1s then quite usual to sup-
pose that the muscular nng surrounding the base of the valve 1s re

laxed sufficiently to produce leakage In the past we have been
near to beheving on a priors grounds that a distmcet sy stohic murmur
at the impulse must be caused by regurgitation, identifymg a sys

tolic murmur and then assuming 1t to anse out of regurgitation In
most 1nstances this assumption may be right, i some wnstances
1t 18 wrong, for thers are other ways m which these murmurs
are produced There are very defimte elements of weakness mn
our way of diagnosing mitral regurgitation It 1s never very satia
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factory to base a diagnosis upon & single sign, and the position 18
nsecurs when the sign 1s known not to be of a high grade of relr-
ability

If we are treating a case of acute mfectious disease, or a frail
elderly person, and we are sure 1n such that a aystolic murmur has
recently developed at or near the impulse, we may be justified 1n
mterpreting this as the first imndication that the heart 13 dilating,
and 8015 may be mmportant, but we are hardly justified m defimutely
drawing this \ unless, It ly or later, direct signs
of enlargement can be found The systoho murmur 13 chiefly a
gwding sign, and as such may have a distinet value An open window
may be such a sign to a police officer on ght rounds, he may sus
pect, but does not necessarily conclude, there 1s a thief in the house
A fixed systohc murmur 1n cases of chrome heart affection has a
aimilar value m that 1t 1s sometimes the first sign to abtract attention
and lead to close examination of the heart

Confidence 1 the value of a diagnosis of mutral regurgitation 19
reduced not only by frequent doubts as to whether regurgitation
actually exists or not, but by our total inability to state 1ts degree
if 1t 13 there There may be some grounds, though they remam
wadequate, for clamming that harshness, thrll, audibility over a
wide area, or other characteristics, mark the murmur of mitral re
gurgitation, no claim has yet been made that particular qualities
betray the shght or the large leak Assuredly if the diagnosts of

Tegur qua T matters, 1t matters according to
1ts degree
Briefly, the & of mtral regur has a very Limited

ymportance, 1t may be useful as an early indication of muscular
fallure 1n acute nfectious disease and occasionally m old age
Further reasons will be given for concluding that 1t should not be
allowed to modify either prognosis or treatment (page 156)

RECOGNITION O¥ MITRAL DISEASE

To recogmse mtral disease by means of systolic murmurs, 1t 13
first essential to be accurate in elimmating all murmurs, cardio-
respiratory or not, that arise otherwise than from the mitral valve,
1t 13 secondly tial to daff clearly bet a mutral
murmur that 13 due to faulty ventricle or to diseased 'valve Toregard

distinet systolic apical as a d valve 13
ndefensibl %he t that a tant, long, harsh systoko
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murmur heard at or beyond the mpulse usually signifies mitral
disease, and that this interpretation 1s more rehiable when there 13
& lustory of rheumatic fever, 1s as strong a statement as can be
defended

Accurate diagnosis of disease of the mutral valve depends upon
the recognition, not of miiral regurgtation but of mitral obstrue
tion It has been stated already that rheumatic fever produces
both these defects and that the wnderlymng conditions are but
stages of one and the same disease Thus diagnosis of rheumatic
mitral disease 1s accomphished most accurately (and 1n speaking of

84

F1a 30 —Orthodiagram Man aged 21

Fro 31 —Orthodiagram Man aged 20
welght 113 Ib Mitral ateposis (de cloped)

Below (ne aortlc knob (K) appear £ 0 pro-
Section of P the dllated pulmonary astery’

Mitral stenosls (developed) ortic regur
gitation (slight) and great enlirgement of
the heast The r!(hc barder is camposed ot

of C

the ventr cle (V) the apex of which s un
usually round The rigl ¢ avricular siadow
(R4) Is enlarged

enlarged right Allrlcle (I4) and the bezin
olag of the enlarged right ventricla or the
vens cava (RV) The left border conslsts of

aortlc knob (K} dilated pulmonary srtery
(P) greatly ealarged conus (C) sad ven
tricle (1)
accuracy we must take mto account not only correct guesses but
the ehmmation of incorrect guesses) at the present ftme by starting
at stenous and carrymng back the diagnosis of this lesion as far 23 15
possible If the method of early diagnosis (page 143) 1s followed,
many cases that might otherwise pass as mitral regurgitation are
transferred into the decisive category of stenosis, by using care to
unvell these early cases, the attempt to mterpret many svstolie
murmurs becomes needless Of the cases that remam 1t 13 question-
able 1f a diagnosis of mitral disease can be made accurately 1n a
sufficient percentage to warrant the attempt upon the basms of
present physical signs
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TRICUSPID AFFECTIONS

Tricuspad stenosss —There 15 only one sign of this condition that
has much value 1t 13 a murmur lke that described for mutral
stenosis, but ocourning over the lower part of the sternum Charac
terstically 1n these cases, a murmur of mutral stenosis 1s heard at
the mmpulse, 15 lost, and the similar murmur of tricuspid stenoss
becomes audible as the stethoscope 1s moved mnwards towards
and to the sternum Absence of a tricuspid murmur does not mean
that the valve 1s undiseased Large pulsation of vems and hver
13 common The diagnosis should be confined to cases of mitral
stenosis, when made 1t does not affect the management of the
case

Tricusprd regurgitation —A constant blowmng systohe murmur,
confined to the region of the lower sternum and ensiform cartilage,
19 not uncommon 1n cases of venous congestion and 15 usually
aseribed to tricuspid regurgitation Much more often than not, n
cases of general venous cong no distinct of the kind
can be heard, moreover, a similar murmur 1s audible from time to
time, and especially after exercise, m people who are apparently in
good health It 1s probable that the tricuspid valve readily becomes
leaky
In the full hypothesis of progressively marching back pressure, the
pressure was supposed to rise in the right ventricle before it rose in
the verns, and the tricuspid valve was pretured as one of the Jast lines
of defence Incompetence of this valve was regarded as the signal for
engorgement of the veins and so tricusprd mcompetence came to be
used almost as an equivalent term for venous engorgement The
hypothesis neglected the facts that, by obstructing the outlet from
the right ventricle, this chamber cannot be engorged without raising
venous pressure correspondingly, moreover, the rise of pressure mn
venous congestion doesnot take place abruptly, astwould underthis
theory, but gradually over a period of hours or days Thus venous

4+ 3 wnihas s a endden Teqlaoa of the tricuspd valve

apetence by

Incompet-

ence, the diagnows 19 1n general merely a statement of tne discovery

of a murmur, which 1s then assumed, perhapsin many cases nightly, to

Imdicate this egurgitation The degree of reflux 18 not mdcated, th;
1nfluence of the reflux cannot be estimated unless 2t can be detecrtel
1n deformity of the waves 1 the cervical veins, and this 1s doubtful
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Tricuspid mcompetence forms an Instructive example of an old-
tume cliucal philosophy An miangible valvular defect, draped with
complex but unproved hypothes:s, has formed a screen, tending to
conceal the essential The essential 13 not tricuspid ncompetence,
but general venous congestion, and the precise information that 13
required for practical purposes 13 ok d, not from the precord:
but from the vemns themselves, for m this system he the early,
as well as the late clinrcal signg of congestive failure The veins
provide direct signs, and those thoroughly familiar with them use
neither the tricuspid murmur por the theory that goes with 1t
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who have outlived for some years the pertod of responsible mfection,
there are some who display aortic regurgitation or mitral stenosts,
but 1 whom bodily vigour 1s unimpaired and the cardiac reserves
are seemungly ntact, m whom there 13 no complamnt of symptoms,
m whom no very defimite signs of cardiac enlargement can be found
They are usually, but not exclusively, young subjects, and ex-
perience shows that m them the prognosis 1s in general good,
that 15 to say, these people will usually live many years, and enjoy
good health In this statement hes the bass of correct prognosis
1 so far as the valve disease 13 concerned, but 1t must here be
emphasised that in speaking of valve disease I am speaking purely
of aortic disease or of mitral stenosis, and am not taking mto account
any of the a }e ts of these d A few mn this
uncomplicated group of aortic disease and mtral stenoss, and a
few only, will develop graver mamfestations 1 a few years It 1s
most important, however, that this fact should not be allowed to
trodace gloom 1nto the prognosss of the group as a whole It 1s
night and proper that the general attitude to the group considered
should be one of almost unquahfied optimism;, provided that the
subjects individually reahse the wisdom of simple precautionary
measures In this group there 1s rarely the means of discnminating
between the many who will make good and the few who will fail,
therefore the tude, to be must be op to all or
pessimustic to all If1t1s optimistic to all, 1t may be that anoccasional
patient will fail without much warmng, and perhaps dramatically,
but the majority of the patients will enjay what they have 2 right
to enjoy, namely, a reasonable sense of security If1t1s to be pessr-
miustic to all, most of them will needlessly experience periods of
apprehension or alarm and a constant feeling of msecurity Surely
there can be but one decision 1 considenng these alternatives, for
the first only 1s reasonable, or indeed humane

If what has been satd has been understood, then 1t 13 unnecessary
to proceed to discuss the case of valve disease that pre'sents mmt‘n‘

focus of discussion, namely, mitral regurgitation ims wue v

discussed before summing up ¢
Mitral regurqitation —The difficulties mherent 1 the diagnosis o
mtral r tation have been di d already, 16 has been shownt

that the diagnosis 18 Insecure, and that when regurgitation seemd
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certain 1ts degree cannot be stated Since the diagnosis, when made,
b

g: velyup thereisnoadvantag the
significance of mitral regurgitation as such It 1s more rational in the
arcumstances as far as posstble toescape hypotheses which deal math
theeffectsof regurgtation, ete ,and todeal wath the plain facts, asking

what 15 the prognostic significance of a systolte apical murmur, and,

of 1t 18 considered d ble, dist } this by certan
characteristies, such as length, harshness, and conduction We are
d a that 15 and not a murmur that has

Just appea;ed (see page 150). Now, 1f we take the first fifty subjects
encountered who present such a murmur and the first fifty who do
not, there 15 no doubt that the prognosis in the first group will be
less satisfactory than in the second But 1t 15 beside the point so to
discuss the matter, for the second will not form a Justifiable control
group to the first It 13 quite essential, if the sigmficance of the
apical systolic murmur 13 to be ascertamned, that the two series of
cases should be precisely alike 1n every respect apart from the mur-
mur The second group, therefore, must include an equal number of
subjects ) hl a hustory of rk fever, ete
It never has been shown by such companison that there 1s any
matenal difference mn the prospects of the cases in these two groups
Actually, when such comparisons have been made, no differences
have been ascertamnable Beliefs that there 13 & material difference
are based upon theoretical assumptions So firmly fixed 19 the tradi
tional view, however that the cmtical method of examination
and 1ts result are almost always evaded Thus 1f 1t 1s stated that
mitral regurgitation has little or no prognostic sigmificance, the
question 1s not mfrequently asked if 1t has no sigmficance when
assoclated with ventrieular dilatation or recent rheumatism The
reply 13 that mgmficance attaches to dilatation and to recent
rheumatism

The line of argument here employed 1s largely a repetition of that
already used 1n discussing the sigmficance of extrasystole The prin
ciple at stake, however, 1s so vital to prognosis n general that this

phasis 15 expedieny An ple from a d field wall

serve to establish the pomt that associated circumstances are really
urelevant A simple healed scar on the tongue clearly has hittle or
no prognostic significance, yet patients who display such scars have
ot a normal outlook, smnce some of them are epileptic The fact does
ot alter the prognostic sigmficance of the scar itself

The prognosis in cases of aortrc regurgitation has often been stated

Y
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who have outlived for some years the period of responsible infection,
there are some who display aortic regurgitation or mitral stenosis
but 1 whom bodily vigour 18 unimpaired and the cardiac reserves
are seenuingly intact, m whom there 1s no complamnt of symptoms
i whom no very defimite signs of cardiac enlargement can be found
They are ustally, but not exclusively, young subjects, and ex
perience shows that 1 them the prognosis 13 1n general good,
that 15 to say, these people will usually hve many years, and enjoy
good health In this statement lies the basis of correct prognosis
mn so far as the valve disease 13 concerned, but 1t must here be
emphasised that m speaking of valve disease I am speaking purely
of aortic disease or of mitral stenoss, and am not taking mto account
any of the accomp of these d. A few in this
uncompheated group of aortic disease and mitral stenosis, and a
few only, will develop graver mamfestations 1n a few years It1s
most important, however, that this fact should not be allowed to
mtroduce gloom mto the prognosis of the group as a whole It s
right and proper that the general attitude to the group considered
should be one of almost unqualified optimism, provided that the
subjects indindually realise the wisdom of simple precautionary
measures In this group there 1s rarely the means of discriminating
between the many who will make good and the few who will fail,
therefore the attitude, to be must be optimistie to all or
P tictoall 1f1b1sop 1c to all 1t may be that an oceasional
patient will fail without much warmng, and perhaps dramatically,
but the majority of the patients will enjoy what they have a right
to enjoy, namely, a reasonable sense of security If 1t 1s to be pesst
mistic to all, most of them will needlessly experience pertods of
apprehension or alarm and a constant feelmg of wnsecunity Surely
there can be but one deawsion m conmdering these alternatives, for
the first only 13 reasonable or indeed humane
1f what has been said has been understood, then 1t 1s unnecessary
to proceed to discuss the case of valve disease that presents minor
degrees of failure or of cardiac enlargement The general arguments
that have been advanced, however, may be given further pomnt by
dealing with the example of valve defect that has been the cluef
focus of discussion namely mitral regurgitation This will bo
discussed before summng up
Mstral regurgutation —The difficulties mherent 1 the diagnoss of
mitral regurgitation have beend 1 already, 1t has been shown
that the diagnoss 18 mnsecure, and that when regurgitation seems
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ongmn, the aorta and parts of the ventricles have been exposed to
spirochactal infection, the disease 13 progressive, and there 1s con
siderable possibility of damage to the mouths of the coronary vessels
A diagnosss of aortic regurgitation of syphilitic ongin often acqures
an added sigmficance by extenston of the diagnosis to neighbouring
structures Properly speaking, these consmderations are irtelevant to
the prognos:s of the valve dusease 1tself, but they are certainly rele
vant to the question of the sgnificance of valve discase m the more
general sense It will be no great exaggeration to state that the

atest ttaching to a & of valve disease 13 the
Iight 1t often throws upon the hustory of the heart affected by 1t and
the help 1t gives 1n leading up to a diagnos:s of decreased reserve,
of active mfection, of disease of the aortie wall, or of coronary
obstruction

MANAGEMENT

When active disease 19 present in the valves, the treatment con
cerns the mfection, thrs 1s dealt with in so far as 1t 18 understood
under the appropnate headings of bactertal endocarditis (pages 194
and 196), rheumatic endocarditis (page 205) and syphihtic 2ortits
{page 229) Ths really ends what has to be gaid of the treatment of

alved h dinactive lestons can hardly beregarded
assusceptibletotreatment Surgicalatteraptstorelieve casesof mitral
stenosis presenting farlure by cutting the valve have so far farled
to gve benefit I think they will continue to fail, not only because
the interference 13 too drastic, but because the attempt 1s based
upon what, usually at all events, 1s an erroneous idea, namely, that
the valve 13 the chief source of trouble

The treatment of patients displaymng valve defects will be found
:n Aoth'er parts of this book, the treatment 1s not of the valve defect

we usu yLu W UL U LIS 4LUILUGE has been unwise
Thus digitalis was at one time forbidden in cases of aortic regurgita-
tron, under the planstble pharmacological plea that 1t must merease
separgitation by lesgthemmng dwstole and raming artenal pressure,
but the moment the facts were investigated chmeally 1t was found
that diptals produces neither of these effects 1 the aortic case
The proper use of digitalis 1s governed by quite different considera
tions, such as the presence of aurrcular fibnllation, and these are not
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different 1n aortic and other cases The valve deficrency may be said
itvelf to affect treatment chiefly when the deficiency 13 uncompl-
cated If & patient has aortic regurgitation, aortic stenosts, or mitral
stenosis, but presents no sign of cardiac enlargement, and has a
good exercise tolerance, 1t 13 a wise precaution to forbid any very
strenuous act of exercise or long hours of manual work To confine
such cases to purely sedentary occupations and to warn them against
all acts of exercise, even to forbid quick walkng, eychng, smimmng,
13 1ot to treat them well On the contrary, exercise well within the
fmuts of tolerance 18 to be encouraged, only a hmutation of bodily
activity 1s tobe insisted upon The same patients, having recogmsable
cardiac weakness,should be acquamted with and be asked to conform
ngidly to simple rules of health (page 289).

The restrictions will naturally be mcreased to swt the needs of
patients 1n whom the valve defect 13 complicated by associated
conditions

When a patient presents what 1s regarded as uncomphcated mitral
regurgitation, or, more strictly speaking, exhubits a persistent systoho
apical murmur, the heart being of normal size and tolerance of exer-
cize perfect, and there bemng no reason to suspect mfection, 1t 18 my
habit, to leave bodily activity quite unrestricted and to encourage
the full continuance of all pursmts, however vigorous these may be,
to pass the patient as a recrmt for mbhitary service, and to advise
ordinary premuums for purposes of insurance This policy 13 not
settled by any theoretical deration, but 1ts d has been
proved by practical expertence It naturally carries with 1t the pro-
viso that he who adopts 1t must neither carelessly assess exercise
tolerance, nor neglect to examine the heart scrupulously from other
pomts of view Toillustrate this much contended pomnt, there 1s the
case of a young man, seemingly possessing the perfect health and
exercise capacity of an athlete He was sent to see me n 1922 because
he had been found to havea blowing systolic murmur near the heart’s
apex conducted out toward the axilla Such a murmur was ndeed
present, but all other signs were quite natural He wished to chmb
Mount Everest and, with my consent, did so, gomg as hugh as any
living man has climbed (over 27,000 feet) and returning and reman-
ng smee 1 good health This emphatic example 15 exceptional only
1n the unusual seventy of the test imposed




CHAPTER XVII
TICART STRAIN, OVERWORK, AND FAILURD

Hearr STRAIN

It has long been thought that the healthy heart frequently suffers
stram as an mmmediate result of strenuous or prolonged bodily
exercise, and this 1dea conforms with, and forms part of, the more
general and long held conception that heart farlure results mamly
from the heart being overburdened by work

THE BURDEN

In discussing heart strain st 19 not always remembered that the
stramn of weight Lifting or of other strenuous act never falls directly
upon the heart, 1t falls immediately upon muscle tendon, and bone,
the Joad on the heart 13 mcreased through the blood pressure The
mescular effort may be abrupt and violent, the load falls on the
heart more gradually and less severely as the airculation responds
to & call set m motion through normal physiological channels The
chief sources of increased energy expenditure by the heart in
exeraise come from mecreased rate of beatng ncreased output, and
raised blood pressure

ACUTE STRAIN DILATATION

When after some unusually strenuous or violent effort the muscle
of a limb at once gives pan and 13 locally tender, but shows no
gross damage, the reason may be that some of its fibres have been
njured, the 1dea that a simular event happens m the case of o healthy
heart muscle 13 not uncommonly keld, this 1dea 13 unsupported by
fact and overlooks what has just been stated namely, that tho load
placed on the muscle of the heart 15 & blood pressure load, and
unhke the stran that a heavy weight places directly upon the
somatic muscle

A more commonly held view 1s that the overloaded heart diates

bl
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The most striking instance of what 13 to be interpreted as acuto
dhlatation of the ventricle under a suddenly increased load 13 found
m the occasional consequences of rupture of an aortic valve cusp
The rupture happens wsually during bodily effort, while blood
pressure 13 rused, and the subject may become breathless, cyanotic,
and perhaps unconscious There 1s no reason to doubt that in these
circumstances the heart has become dilated and embarrassed, but
the precise eircurstances should be noted It may be assumed that
the rupture ocours mn early diastole, for that 13 the time at which
the valves will be in greatest tension, at this phase of the cycle the
aorta 18 full of blood and the pressure within 1t, as a consequence of
bodily effort, 13 unusually high The regurgitant stream of blood m
these circumstances must be large and 1s directed nto a rapidly
relaxing or relaxed ventnele The ventricle 1s submitted to a great
reflux abruptly, without warming of any sort, and 1 a moment
durmg which 1t 18 powerless to react or adjust itzelf The production
of an acute overfiling n such circumstances 13 not difficult to under
stand, espectally 1f we assume, as we are almost certainly justified
mn domng that the heart experiencing this dent and sh
this response 1s generally, 1f not always, an unhealthy organ

In sumple bodily effort the circumstances are quite different Here
the heightened pressures of the arterial system are encountered by
the ventricle only during 1ts systole, these are quite msufficient to
embarrass a healthy ventricle, which, however, will dilate 1n duastole
to accomodate an mereasing mput of blood at a relatively very low
pressure from the vemns The increase of mput 1s met by merease of
the output of the heart It s now generally recogmsed that any i
crease 1n the size of the normal heart as the result of exercise 13 con
fined to the period of exercise itself and disappears promptly when
exercise ends, for no enlargement 1s ever found once exercise 13
stopped, the size of the heart 13 less easily measured with exactitude
during exercise, but evidence that change occurs dunng strenuous
effort or prolonged exercise has been obtamed by means of X rays
Dilatation when pbserved during exereise has been shght, and we
may be content with the statement that great dilatation does not
ocour normally The heart n these creumstances dilates within
hmits that are to be regarded as physiologteal A fuller diastole, with
increase of the output per beat, has been shown to increase the
efficiency of the organ as a pump Thus a dilatation 1n exercse
would not be regarded by contemporary physiology as injurious but
as distmetly advantageous
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Morcover, we know that injurious dilatation, if such 1s ever
threatened, 13 safeguarded by the parietal pericardium, & compara
tively unyrelding membrane hmting the capacity of the heart to
dilate excessively mn health There are abundant examples i which
the healthy, or comparatively healthy, heart becomes greatly dis
tended for shorter or longer periods without undesirable after-
effects occurring A simple instance 1s where the heart 1s dilated by
mspirtng strongly with the glottis closed If this inspiration 1s mam-
tamed, the heart on the X ray screen 1s scen to dilate very greatly
Yet this expeniment can be performed again and again by healthy
men with ympunity In paroxysms of tachycardia, as has been
desenbed, the patient's heart may become so dilated that the 1m-
pulse passes well out 1mnto the axilla, and the vems and Liver may
engorge acutely The attack, m which the heart 1s beating perhaps
at 200 beats per minute, continues thus for many hours or days
Yet, when the paroxysm ends, the heart resumes 1ts onginal size,
often after only a few beats, and within a short time the patient 13
23 he was before the attach Such paroxysms, even if repeated,
1mnpose no recognisable injury on the heart, yet the dilatation 18
greater, and far more prolonged, than any that can reasonably be
suspected from present evidence to oceur 1n effort or prolonged
exercise

The 1dea that the heart may be strained by a physiological act
has recerved a good deal of stimulus from the mcorrect interpreta-
tion of certain 1nstances of acute dilatation of the heart, attributed
to effort, or occurring during pregnancy All the cases of this hind
that I have been called to see, and m which there were clear signs
of dil have been of grused paroxysms of
tachycardia, the mistale, however, 1s less frequent than formerly
In the interpretation of these cases two erToneous ideas came snto
play The first was that stram can cause pathological dilatatson
The second was that dilatation of the heart causes tachycardia,
actually dilatation of the heart has little influence upon 1ts rate In
these cases the tachycardia 18 primary and pathological and 1t
causes the dilatation (pages 83 and 86)

Paroxysms of tachycardia 1n certain patients are provoked by
exercise In such a patient the first attack complamed of may have
been determined by some act of exeretse There has been a strong,
perhaps a natural, tendency to ascribe the attack altogether to the
act of exercise mn this circumstance But elose enquiry shows that
this mterpretation 1s unjustified, for the same patients aro found




164 DISEASES OF THE HEART [>:}

previously to have suffered, or subsequently to suffer, attacks un
provoked by exercise or by other determamable cause And ques
tioning usually reveals that the act of exercise omgmnally blamed,
even though it was particularly vigorous had been undertaken
several or many times before without any adverse effect

It 18 reasonable to conclude that the burdens imposed by physio
logieal acts upon the normal heart, however heavy these burdens
may be, never injure the heart’s fibres, never produce wjurious
dilatation, and never exhaust the heart’s reserve

PROLONGED OVERWORK aND Heart Famuvre

It has been thought that if the healthy heart 15 worked excess
wely for prolonged perods, of if 1t 1s repeatedly called upon to do
strenuous work, that 1t suffers, becomes diseased, and fails Heavy
manual work has been regarded, with too httle thought for its
frequent association with exposure, alcohohsm and infection, to be
a marn cause of cardiac farlure, but acceptable evidence has never
been a A R i
heavy
stramne
known The occasional racing horse or greyhound should not have
been cited 1n the past Because a given hound won many races and
ultimately developed heart disease and died, 1t 13 unreasonable to
believe that the disease was the result of racing It 1s known that
an merease 1n the amount of 1ts work causes hypertraphy of muscle,
whether somatic or cardiac Such hypertrophy dees not constitute
disease, 1t 18 physiological Our evidence pownts to there being no
more than a shght physiological hypertrophy 1n athletes, there 1s no
real ground for the belief that the heart becomes diseased mn 1ts
hypertrophy, even 1n professional Marathon runners If racing dogs
or race horses or racing men showed o much heavier mortahty from
heart disease than those that did not race, but were under conditions
otherwise sumlar, this evidence would be suggestive Actually, 1t has
not been shown that there 1s an ncreased mortahty from heart
disease 10 any one of these mstances In the case of boat racing 1t
Las been proved that the expectation of ife 1s unchanged, and that
the subsequent mortality from heart disease 13 no greater than
among the rest of the population So 1t will be wise to assumo
that the development of disease m the tsolated mstance 12 the result
of a specal circumstance and not of overw ork To aite the 1solated
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case, without attempting to explain the exemption of the great
majorty, 15 to depart from the simple rules relating to cause and
effect, a cause, to be acceptable as such, must always produce 1its
effect when 1t acts in given circumstances

Coarctation of the aorta (page 268) contradicts the idea that
farlure easly follows from prolonged overwork In this congemtal
condition of obliteration or of great stenosis of the aortie 1sthmus,
the systohc pressure may range about 200 or 250 mm Hg under
conditions of bodily rest Here 16 might be expected that the early
appearance of symptoms and signs of breahdown would be the rule
Thus 13 not the case, for such subjects are known to mamtain these
pressures for very many years and to lead active lives, in which
frequently these pressures are further and considerably mcreased, as
also1s the pulserate If theheart canbeatagamst high pressure in this
disease for forty or more years without failing, and this seems often to
be the case, then, even if failure sometimes comes, we should be rash
to assume that excessive work 1s the simple cause We may recognise
that the process underlying fatigue 13 cumulative, but there 1s no
physiological foran 1 requnng years, let alone
decades, to arrive at a critical level Since the heart farls to do to day
the work that 1t has easily done for years, 1t 13 necessary to assume
that an 1r ble or p change has happened meanwhile
n the muscle, and that the relatively rapid development of failure,
if and when 1t comes, 15 the result of o change m the muscle that
oceurs, or occurs largely, in the latest period and not necessardy,
or even probably, as a consequence of coarctation This change may
be a change usual with advancing years, and one that accounts for
the simlar long delayed failure in essentral hypertension, or 1t may
be assocated with intercurrent fections, we do not as yet know
with any degree of finality The le remains a
mstance of the uninterrupted overwork with which a muscle,
pietsuma.bly healthy, can cope effectively for very long penods
of time

The case of the burden imposed by a valve defect has been dealt
with briefly already (page 154), and 1t has been stated that patients
euffering from such defects often enjoy long and active ives Such
an ple as aortic may be used 1y tollus
trate the relation between work and heart fatlure, accordng to a
conception that 18 of proved and great practical value I use the
term “work”, here 28 previously, m 1ts ordinary meamng and not
in the precise sense of effective “work done” In Tig 32 the full or
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normal capacity of the heart for work 1s represented by the height
of column A, wiuch 1s divided mto two parts, to represent the work
required of the heart to meet the needs of the body under resting
conditions {marked “rest’’) and the reserve The reserve 13 deliber
ately shown to be many times that required under conditions of rest
In the second column (B), the heart 13 supposed to be meeting
the needs of vigorous bodily exercise The work of the heart in this

exercize 18 many times greater

. CAPAOTY.cr HEART than that reguued of it durmg
MUcH rest, a reserve 13 still shown

Furt v REW“DY Rmucmj though i1t 18 greatly decreased A

A B _C D hypothetical example of aortic
Q £ r regurgitation, the muscle of the

heart beng perfectly healthy, 1s
represented 1 column C, and the
column 1s divided mto rest factor,
aortic factor, and reserve The
aortic 1g arbitranly represented as
equal to the rest factor, the work
required of the heart when the
body 15 at rest bemng no more than
doubled, 1 such & case the re
serve 13 little diminished, and the
heart may be represented as still
Just capable of meeting everything
that 13 requred of 1t 1 wigorous
exereise {column D}  Column D
N SiTwou W Tepresents the very raro case of
REDUCED aortic regurgitation, possessed of

EXERCISE ™ TOLERANCE almost perfect exercise tolerance
Tn columns E and F the capaaty
of the heart for work 1srepresented
as reduced, while there 18 an abundant reserve under resting condi
tions, this reserve 19 madequate to meet: the requirements of nigorous
exercise, and exercise tolerance 1s dumimished The capacity of the
heart for work 18 represented as still more defictent in eolumn G, the
rest and aortic factors covenng a considerable proportion of the
whole column, and the reserve bemng greatly dmumshed The case
15 one 1 Which only small calls for extra work can be angwered and
exercse tolerance 13 much reduced Lastly, n colamn H, the capa-
aty of the heart 1s represented as 80 much reduced that this organ

RESERVE
RESERVE
EXERCISE
RESERVE
EXERCISE

EXERCISE

RESERVE |o

Fio 32
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13 meapable of meeting more than the requirements of rest and the
aortic leston The reserve has gone, the patient 13 breathless at rest,
failure with congestion 1s beginnmg A main object of this diagram
18 to emphasise the 1dea that failure of the heart 1s not to be
regarded as the smmple result of increased work, but chiefly of
decreased capacity to work Tho difference between the cases repre
sented 1n columns C and H 1s not a difference 1n the aortic burden
but a difference 1n the reserves of the heart

Vhen heart failure develops 1t does 8o, certainly in the great
majorty of instances, because the capacity of the heart for work has
decreased The extra burden of & valve defect 1s msufficient to em
barrass the heart, 1t 15 merely sufficient to reduce the reserves The
burden 1s not mn 1tself lethal even when long continued But 1t
hastens the onset of fallure when the muscle 13 becoming weaker
Heart fallure often occurs, as previously stated, in cases mm which
there has been no evidence of an unusual burden The comparative
mmumity of the heart from failure in coarctation of the aorta in
which resistance to the output of the left ventricle 13 contmuous]y
raised for many years, the mmlar y n cases of p
stenosss, which throws a heavier load on the night venmcle than does
mtral stenosis, are striking examples, the immunity 13 due to the
burden ansing out of a congemtal and not out of an mflammatory
or degenerative cause—the hypertroplied muscle 1s healthy and 1ts
strength therefore unimpaired

The manner m which failure 18 related to the work of the heart
13 not & mere matter of interesting discussion There 1s no branch of
medical practice that requires more than that wiich deals with heart
disease a sumple and clear philosophy to guide 1t No doubt now
remains that the treatment of the cases usually called heart stram
and considered 1n the next chapter, has been gravely mishandled in
the past, and that a Jarge number of people who have been thought
to suffer from this condition have been reduced quite unnecessanly,
to a state of partial invahdism It 1s to the older philosophy which
80 greatly over emphasised the factor of stram or of mechamical
defect as a cause of heart failure, that that unfortunate result 1s to
be ascribed




CHAPTER AVIIL
EFFORT SYNDROME BREATHLESSNESS OF EFFORT

ErrorT SyNproME (ATHLETE'S HEart, SoLDIER'S HEART)
WHEN a healthy man 1s taking exercise that 13 sufficiently strenuous
he experiences certamn symptoms, and certain physical signs develop
The most constant symptom 1s breathlessness, which comes during
exercise, and continues for a vartable time afterwards i gradually
lessening degree He may become aware of hus heart beat or of giddt
ness, he may actually famnt After long or very strenuous efforts, the
tremulousness and weakness of exhaustion are felt and, later, the
lassitude and aches of fatigue Heart rate and blood pressure are
raised during the period of exercise, and therate and depth of breathing
are 1ncreased, accessory muscles of respiration being brought mto
action The cardiacimpulse becomes more forcible and 1s often diffuse,
systolic murmurs often ocour over the basal, and less frequently
over the apical, regions of the heart The term °physwological
syndrome of effort’ 15 applied to this group of symptoms and signs

The term “effort syndrome * 18 used to cover & simlar serses of
symptoms and signs that occur mn many patients complaiming of
1ll health From the standpomt of symptomatology the difference
between these patients and healthy people conststs mamly 1n the
ease with which the symptoms are brought on by exercise, and less
frequently by emotion, though in the patient additional symptoms
may appear The dividing line 1s not abrupt Very probably several
distinet syndromes are bemng confused, certainly the syndrome is
preceded by different primary conditions

The syndroms 13 essentially a malady of young people, but
1t 18 not confined to youth or to one sex Ocewrring i budding
athletes or m young solduers, 1t has attracted particular attention,
because 1t renders these quite unfit to follow thewr ordinary oceu
pations Tt 13 most ymportant to realise that the syndrome 1 m:t

peculiarly, or even particularly, a soldier’s malady or an athlete’s
168
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malady, 1t 1s one of the t chrome aff of sedentary
town dwellers It tends, however, to remain concealed in the latter
and to be much less & matter of complamt than in active people
When the young men of & nation are all called upon for mihitary
service, then a considerable proportion of those drawn from seden-
tary occupations are found to be temporanly or permanently un
fitted for active work, and the commonest form of unfitness 1s this
malady, which 13 revealed by the unaceustomed physical drill and
mental stram to which recrwits are soon subjected

Because of the essential change, namely, the augmented heart-
beat 1t 13 & syndrome that 1s mote commonly mistaken for cardiac
disease than any other Among those who display 1t there 1s the
very definite group of cases suffertng from chronic mnfections, obvions
or concealed, the chief being pulmonary tuberculosis, local pus m-
fections of nose, ear, throat, or other part, mfections of bowel or
bladder A group 1s that compnsing patients who are convalescing
from acute infectious diseases such as pneumoma, pleurisy, infec
ti0ns of the tinal tract, k 3s tonsilh ornfl
Transient symptoms are the rule rather than the exception in the
first days of convalescence, but they may be prolonged for weeks,
months, or even years In most cases however, no mfectton 1s found,
and there 13 none 1n the recent history Another group 1s that of
sufferers from anxiety neurous as was found dunng the pertod of
the 1914 war, and upon which as a causative factor emphasis has

more recently been laid A few cases are suffering from hyper-
thyrordism

SYMPTOMS

The onset 18 usually gradual or so far back as to be forgotten
It may be more abrupt, 1n which case 1t has often followed direetly
upon an mfection When 1t has begun abruptly, 1t 13 stated that
acts of work previously performed can no longer be undertaken
without abnormal discomfort Very rarely, the malady 1s said to
have come after an lly or prolonged physical effort,
the subject believing humself at the time to be i vigorous health
Breathlessness brought on by exercise 1s an mvarnable complaint and
13 the chief symptom, palpitation s very common Both these symp
toms may be provoked by very small amounts of exercise and may
be severe In the more serious cases Dizziness accompanyng change
of posture or the end of an effort 13 very common, attacks of famnting
of the vasovagal type (page 109) occur 1 & number of the subjects
As i the response of the normal to strenuous or prolonged work,

'
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t 1 , weakness, lassitude, and fatigue are often added, even
after minor efforts, precordial discomfort, in the form of aching pam,
soreness, and tenderness of skin and muscle, 1s frequent but rarely
severe, and 13 produced or aggravated by exertion

SIGNS

I define the syndrome, which I have named, by the exaggerated
response of respiration and of the cardiovascular system to exercise,
1t 13 an error to apply the term to conditions in which these re
sponses are absent At absolute rest i bed and during sleep the
respiratory rate 1s mormal, but a sunple hoppmg test {page 4)
deepens the excurston and razses the rate, according to the severity
of the condition, to between 30 and 70 per minute In mormal
subjects of the same age the respuratory response to this test 1s
scarcely noticeable The heart rate 1n slesp 1s normal, but 1t 1s almost
always found rased in subjects that are simply resting, and if
they are excited or restless or are up and about, mncreased pulse
rate usually draws attention A simple hopping test rases the
normal heart rate of young people to 90 or 100 per minute, and
this subsides 1n a runute or less In the milder cases of effort
syndrome the rates jump to 120 or 130, and in severer cases to
150 or even 180 per mmute, and the subsequent return to the pre
exercise rate takes much longer than normal The systolic blood
pressure, while normal at rest, 18 1n general higher than 15 expected
m these subjects when up and about, and 1s rased unusually by
exeraise, and falls slowly agan as does the pulse Both pulse and
blood pressure react unusually to emotion also

The main cardae mmpulse, which 1s often forcible and quick, Lies
m 1ts accustomed place, but the unpulse as a whole 1s diffuse, appear
g widely in the 3rd, 4th, and 5th and even in the 2nd and Gth
spaces The cardiorespiratory murmur is very frequent, as are basal

. L

O S A 1

under mental excitement The signs are often so striking that 1t 1s
difficult to persuade those who have no special experience of the
cases, or experience of X-ray examunation 1o them, that the hearts
are undilated.

The subjects are usually thin, often undersized, or presenting Tong,
narrow, or fiat chests A number show signs of nervous mstability as
evidenced by unusual emotional responses and anxieties Coldness
of the hands and feet, and free aweating of these and of the axllae,

18 common
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SIGNIFICANCE OF THE SYNDROME

The malady that has been described 13 ot an entity, 1t 18 better
that the picture should have been painted without a central motive
to fix attention for if the condition 13 regarded as a specific form of
disease, the night attitude towards the patient 18 lost This should
usually be one of deferred judgment Each case requres to be con
sidered on 1ts own ment, a number will at once find places under
well defined diagnostic headmgs such as Bnne'.y neurosis or merpl
ent tuberculoss, some will by lop t enter their well-defined
categores later while under close observation BMost of the cases,
however, will remain under the term “effort syndrome”, a term
that deliberately sigmfies a group of symptoms rather than a
epeaific disease, and which, by refraining to 1mply the cause, helps
to mamtain an attitude of enquiry towards the case

The symptoms are essentially provoked by effort, and are pro
voked very easily 1n severe cases It 15 for this reason, and because
certain card, t are p that the syn
drome came to be regarded i young men and soldiers as a disorder
of the heart, resulting primanly from the stram of strennous ath
letics or the long contiued efforts of active military service The
1dea of heart strain found support in the diffuse impulse and the
occasional systolic murmur, both being regarded as indicating dila
tation of the heart The diffuse impulse 1s unrelrable, and the systolic
murmurs 1 these cases are exocardial more often than nat, both
diffuse ympulse and murmur result simply from overaction of the
beart, the former bewg rend if, as 18 the
chest 13 narrow or flat, and thinly covered

Another factor that has contributed to the 1dea that the malady
ongmates in effort 15 the not mfreq history that breathl
had first been expertenced with unusual exercise It seems often to
be overlooked that the effort has been made many times before
without unusual symptoms If the respiratory reserve 1s dechming,
or has declined, the first symptom will naturally appear with the
most gy effort that1s 'y, that s the on which
the reserve 13 put to the test, and 13 found to be deficient The chief
Part that effort plays 1s clear, 1t calls upon & waning reserve, bring
1ng a previonsly concealed defect to ight I have seen no case among
ervihans or soldiers in which I could regard the evidence as con
vineing that unusually prolonged or unusually strenuous physical
work was the pnmary cause of breathlessness
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During the early days of the 1914 war patients of this type were
regarded, according to views then current, as primanily cardiac and
were rested, or, when exercised, were oxercised with much caution
Experience soon proved any fears groundless, many thousands were
ultimately given graduated exercise rising to the full pomt of tolera
tion, and m many to strenuous exercise In not a smgle instance was
there suspicion of adverse after effects of this treatment, on the
contrary, the exercises came to be used widely as remedial measures

PROGNOSIS

The prognosis of cases of effort syndrome 11 which no underlying
mfection 1s found 18 good, though progress may be slow Within
five years and lLiving under ordmary home conditions, a third of
these patients are quite fit or are improved Most of the remaimnder
remaimn In an unchanged state The sickness and mortahty rates
among the group are normal for therr surroundings, with the smgle
notable exception of tuberculosis, which 1s a little more prevalent
than 1t should be Heart disease does not appear more frequently
than 1s usual The younger the patients the greater 1s the percentage
of recovery within a given peniod

MANAGEMENT

Cases presenting the effort syndrome should be closely searched
for foc1 of infection when first coming under observation and, later,
from time to time Local infection will demand appropriate treat-
ment, but 1n most cases none will be found The patients should be
persuaded that they have no heart disease, and that the sensations
they have attributed to the heart have 1n reality another source,
or are due to temporary and trivial disturbance of the organ
consequent upon general lack of tone and fitness Very many have
been perturbed by a cardiac diagnosis and are anxious about the
future Simple reassurance of the patient and lus frends often
brings about improvement To diagnose heart strain n these patients
and, on this or other ground, to forbid exereise or to enjoin rest, 13
to enipple these patients and to bring many of them to a state of
partial or complete mvalid The most ful method of
treatment 13 by sumple exercises m the open air, for this encourages
a more vigorous habit of mmnd and body The exercise, whatever
P 5 4 1 2 £ cend ks tha nafiant’s resnonses In the
r very smple
8o forth, the
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patient should not exercise or be exercised to the pomt of distress
but to & pomt that k and d bly
There are few cases that will not beneﬁt from two perxods of
exercise, each of half an hour or more, each day The longer the
cases are 1n the open awr the quicker, i general, they improve,
and so the hours of work among students and those employed in
sedentary occupations requre to be curtailed, and often may cease
with profit for 2 period of weebs or months Exercise 1s pressed as
recovery permits Breathing exercises are useful in expanding the
chest and increasmg the vital capacity of the lungs especially m
young subjects The patients should be well fed Smolung interferes
with recovery and should be forbidden or kept to the strict it of
a small smobe after each chief meal It 15 1mportant mn these cases to
enquire about worres and as far as possible to remove sources of
untation or anxiety Treatment by drugs, other than occasional
torcs or laxatives when required has little value

DIFFERENTIATION OF BREATHLESSNESY

The symptom breathl on effort 13 to heart failure
and to the syndrome now described The recognition of early heart
failure displayed eolely as breathl and 1its d
PRNIOTR S ) 3

effort syndrome 1t 19 d with tion of the
heart For the most part the differentiation 15 a simple matter
therefore But there are mnstances of real difficulty The effort
syndrome 18 a very common one and there 15 httle reason to doubt
that 1t often occurs 1n patients who actually display cardiac disease
Thus 18 suggested not only on @ prior: grounds but because breath
lessness n some young cardiac cases 13 out of all proportion to the
signs and shows no tendency to progress to congestion It 1s
most 1mportant clearly to differentiate because in general the
treatment of failure consmsts of rest and in the effort syndrome
exercise 13 to be d The m howover,
18 not, 50 sharp as this for hirmted exerciso 18 beneficial 1 cases of
heart discase 1 which breathlessness 1s shight and exercise should
not be allowed to distress patients who are regarded ag free from
structural disease In practice, therefore 1t means only that the
heart case 1s sllowed o good deal less exercise than the other The
N
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duration, and the pericardium thus serves to guard the heart from
mjunious over distension, such as would oceur, for example, 1
asphyxia But the pericardium yields readily to chrome distension,
whether this 1s brought about by an enlarged heart or by effusion
The heart lies between the hodies of the vertebra and the sternum,
and there are no intervening structures that are compressible, dis
tenston of the pericardial sac oceurs therefore first to left and right,
but especially to left, and from the left 1t distends backwards press
ing upon and causing collapse of the basal part of the left lung

SYMPTOMS
Pericardits 1s usually quite panless Pan, when present, 1s prob
ably due to involvement of extrapericardial tissues, such as the
diaphragm It may be a contmnuous severe precordial ache, or a
stabbing pain reaching the abdomen or the left shoulder, and felt
especially on mspiration Breathlessness resulting from obstruction
of venous return or from pressure on & respiratory organ by large
fF 4] b to be ted a true symptom, with other
1

I symp , but 1t 15 hardly possible mn most cases
to separate such from associated symptoms of cardiac faslure The
remaining symptoms result from the causal infection or accompany
ing disease, and these vary greatly in kind and 1 seventy

SIGNS

‘When pericarditis comes as an acute mfection, the dommant
signs may be those of mnt 2 Supp ve penicarditis gives
high fever and pulse rate, breathl often great restl 3
and sometimes dehrium As a part of a subacute rheumatism
the toxaemia 13 less mtense, though fever 1s the rule, restlessness
common, and mereased pulse rate mvanable

Cardwac vmpulse —In effusion the heart usually maintans its con
tact with the chest wall, but the heart’s impulse often changes never-
theless It becomes diffuse and wavy It may be displaced upward
to the 4th space or outward Ocoasonally 1t disappears,and the heart
sounds hecome more distant Such changes are not always the stmple
result of percardifss, there may be supultaneous dilatation of the
heart In cluldren the precordial intercostal spaces may flatten

Dastension of reins —The heart 13 very sensitive fo intrapen
cardzal pressure, which, like mtrapleural pressure, 18 normally below
atmosphertc pressure A small nise of pressure in the pencardial ssc
ut once nterferes with the Gilng of the heart and causes & fall of
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arterial and a rise of venous [ Any derable n
mtrapericardial tenston greatly impedes the venous return and the
vemns become distended Distension of the vemns 18 frequent 1n per
carditis with effusion but can rarely be shown to arse in the manner
described, that 1s 50 because pericarditis 18 so often accompanied by
changes 1n the heart that Jead to farlure with congestion

Cardiac dulness —In considerable effusion cardiac dulness ex
tends up mto the 2nd and then mto the Ist mterspace This new
aren of dulness may spread as much as 2 inches to the left of the
sternal margin, and to the nght may overlap the sternum It 1s the
most important sign of Awd that we possess, 1t 15 best displayed by
Patients i the recumbent posture, and may lessen or even disappear
1 the erect posture

Cardrac dulness also increases laterally, especially at the level of
the 4th and 5th spaces and both to left and right, the latter 15 the
more sigmificant To the left, dulness may appear well beyond the
outer margin of the impulse The contour of the heart & dulness in
large effuston 1s that of a blunt cone, night and left margm running
obliquely but unusually straght, or 1t 15 pear shaped

Frichon sounds are produced by the rubbing together of visceral
and panetal membranes that have lost their polisk or are actually
rough The sound often simulates a blowing murmur but 1s usually
shorter, secms more superficial, and ends more abruptly than the
latter, usually, too, the sound has a charactenistic scraping quahty
There may be a single systolic sound, and this usually begins a little
later than systole, but 1t 1s the rule to hear a diastolic element as
well to and fro sounds of equal intensity and duration The to and
fro sounds do not change n relative mtensity from place to place
as do the d d to and fro of aortic disease Very
occasionally g third frictron sound 1s added to make a sort of gallop
thythm of friction Crealang or leathery sounds are unusual
Pericardial friction limits itself strictly to the precordum, may oceur
over the whole of 1t, but 15 more often confined to tho central parts
and base, 1t may be quite local It 1s seldom palpable

The friction rub 1s the only mgn we have of dry perrcarditis It
may also result from chronie roughening of the pericardium, and so
the advent of friction gounds or change in their character or extent
from day to day, 13 more 1mportant, in fact alone conclusivo of
active muschuef Although friction sounds often change in character,
or disappear as flud collects, the presence of a rub does not exclude
effusion, or even large effusion, for the heart 18 often mamntained in
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contact with the anterior paretal pericardium m these circum
stances

Friction sounds having a cardiac thythm may also be heard when
there 18 inflammation of the pleura overlapping the heart, such
friction has a resprratory rhythm as well and 19 called ‘pleurs
percardial friction” It 19 heard along the right or left horder of
cardiac dulness

Basal signs —In large effusions the lung becomes compressed at
the left base An area of dulness appears, extending from the spine
as far as the mid scapular hne or a little beyond it, and upwards as
far as the angle of the scapula This rather rectangular form 1
characteristic, as are the signs which accompany 1t The breath
sounds at the base are weak or absent but just below the angle of
the scapula loud tubular breath sounds and aegophony or broncho
phony are heard, often accompanied by crepitations When theso
signs are early they will sometimes disappear if the patient leans
far forward In recurrent effusion the signs may vamsh and return
several times In rheumatic children collapse may also arcompany
great enlargement of the heart without effusion

X ray signs —The shadow of the heart 13 widened laterally, the
basal part of the shadow 18 increased m breadth and density, and
1ts upper left margm 13 much more obhque than normal 1n the re
cumbent position these signs become less conspicuous in the upnght
position Pulsation of the margin of the sithouette 1s reduced

Dragnosss of effusion —To dufferentiate between acute dilatation
and pericardial effusion 1 rheumatic children 1s often 1mposatble,
especially sice the two conditions often coexist The most mmport-
ant gmde to effusion 13 upward extenson of dulness In adults
small penicardial effusions are rarely diagnosed When large, the
charactenistic area of dulness and the migns ab the base are usually
sufficiently distnetive Friction sounds or the loss of cardiac m-
pulse may draw attention to, and X ray esammation will belp to
1dentify, effusion The extension of cardiac dulness well beyond the
mmpulse 15 a valuable sign 1n favour of effusion When dulness to
the right of the sternum 18 extensive $his may result from a greatly
enlarged left auncle (page 123}, in that case heart sounds will
generally be loud over 1t

COURSE AND TREATMENT

Acute suppurative pericarditis, whether 1t occurs as a primary o;
secondary mamfestation of infection, usually runs a rapid and fatal
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course Subacute serofibrinous per ditis 15 usually rh tie and
heals spont; ly in most but the course of the illness
depends on the malady as a whole rather than upon that of the
pencarditis Chronic forms of pericarditis with effusion run variable
courses, but are subject to rehef, and are from time to time cured, by
tapping or by surgical intervention

Pain 1 perrearditis 18 best treated by local appheations such as
the ice bag, leeches, hot packs, or other mild wmtants, and, if
severe, by morphia Some of these patients find ease by kneeling,
Ieamng forward upon pillows, whlch then support the chest

—I of bted perieardial effusion should

be tapped 1f pus 18 suspected, and 1f pus 13 found the pericardium
may be opened and dramed surgteally Simple asprration may suf
fice to give temporary or permanent relief m cases of chronze sero
fibnnous or haemorrbagic effusion, and those that reaccumulate
may be treated surgically In exploring the pencardium, a trocar
and cannula 13 driven nto the 5th space withm the left margm
of dulness n the direction of the centre of the chest for about
3 cm or a litle more, or until the movement of the heart 13
felt In that case the trocar should be withdrawn at once, care
bemg taken to allow no air to enter

ADHERENT PERICARDIUM (RHEUMATIO)

PATHOLOGY
Adherent pertcardium usually results £rom, and 1s common after,
he carditzs of childhood or Pericarditts 1n

healing leads to sumple thickeming of the pericardrum locally, to
local adherence of visceral and parnetal layers or to complete unon
with obliteration of the sac The adhesions are for a time soft and
frable, so that the two layers can be stripped apart ultrmately they
become tougher and less separabls, but the membranes are not
greatly thickened Simple obliteration of the sac 1s the commonest
vanety of chromec pericarditis

Similar adhesions may occur between parietal pericardium and
the front. of the chest wall, and may be accompamed by partial
obliteration of the margms of the pleural sacs

SYMPTOMS AND SIGNS

The smooth ghstening pericardial membrane lubricated by flud
normally allows the heart to move within the sac with Little friction
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Yet this smooth sac 13 not ndispensable, as 15 shown by 1ts occa-
s1onal congenital absence, out of which no trouble seems to come
Obliteration of the sac after thenmatic mnfection does not merease
the work or weight of the heart appreciably It gives mse to no
symptoms The intrapericardial adhesions may be responstble occa
sionally for a friction rub or cardiac crepitus, but they cannot be
diagnosed, unless on the basis of & remembered acute inflammation
of the sac

Extrapenicardial adhesions of rheumatic ongin may give nise to
cardiac or pleuropericardial crepitus or friction, and to other migns

Systolic relractions —Dnrnng systole the heart becomes smaller
and tends to create a vacuum m 1ts viemty In front this pull 1s
exerted, especially by the right ventricle, in the region of the 4th
and 5th left r1b spaces and m the epigastnum A heart of normal
s1ze, beating quietly and covered naturally by lung, pulls sufficiently
to cause & little recession 1n the epigastrium only, and that not
always Adhesions are credited with the production of systolic re
tractions of the ribs as well as of nb spaces The 5th and 6th nbs
are chiefly affected and, through the diaphragm, the xiphisternum
and lowest ribs along the left margin of the chest Retraction of the
more ngid parts of the chest wall will naturally happen more readily
when these are young and phant, and will be the greater the more
vigorous the movement of the ventricle, but there 13 no retraction
that 13 Dot to be observed mn the absence of adhesions There 1s no
doubt that retractions are common in chrome heart disease follow-
mg rh pericarditis, but the subjects are for the most part
young and the hearts much hypertrophied, and so 1t 13 probable
that a vigorous movement of the enlarged organ contributes more
than do the associated adhesions

Immobile wmpulse —Normeally the impulse and left margin of
cardiac dulness move 2 to 4 em (1 to 1} inches) to the left when a
young subject rotates from the supwe to the foll left Jateral posture,
and equelly to the nght when the full nght lateral posture 13
assumed Adherency of the heart to the chest wall naturally renders
1t rmmobile

Absolute cardsac dulness fired —The absolute or, asat 13 sometimes
called, superficial cardrac dulness maps out the portion of the heart
that 1s uncovered by lung, 1t 15 bounded ordinanly by a hne drawn
down the Jeft barder of the sternum from the 4th nb, and by an-
other from the 4th nb to the cardianc 1mpulse This area 1s smaller
in emphysema, and i 18 larger when the lungs have shrunk anay
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from the heart, and when the heart 1s enlarged Normallv it dis-
appears m full mnspiration When the heart 1s bound to the chest
wall by adhesions, the lungs cannot move forward to meet i front
of the heart Such adhesions can be excluded 1f 1t 13 possible for the
patient to abolish the absolute dulness by expanding the lungs But
farlure of the lungs to encroach matenally upon the superficial dul-
ness occurs with simple pleural adhesions The sign has most value
when the left border of absolute dulness fails to move at all with
forerble mspiration

SIGNIFICANCE AND TREATMENT

Sunple adherency of the pericardium has probably no effect on
the weight of the heart or upon the life of the subject The condition
may be found in people who have lived long and very active Lives,
whose hearts are not enlarged and who have died of some quite
separate malady Asitis undiagnosable it has no clinical sigmficance
The prognoais, like the treatment, 1s governed purely by associated
phenomena

‘When nibs are strongly retracted, the heart expends energy, some
times very appreciable energy, in the process If the action of the
heart remains embarrassed despite rest and other approprate treat
ment, removal of several precordial ribs (thoracostomy) has proved
n some 1nst; to be distinctly L 1 The operation 18 less
practised than formerly

CoNSTRICTIVE PERICARDITIS
PATHOLOGY

This 13 & comparatively rare chronic malady, evidently mflamma
tory but usually msidtous 1 ongin and rarely attnbutable to a
particular nfection It 13 thought to be tuberculous occasionally,
sometimes 1t follows an acute pericarditis A rheumatic history 18
quite unusuu] Ihsease of the valves 1s not found, but auncular
fibrlk: t; d It1s found chiefly in adolescents
and young adults of both sexes, thongh the ages of the cases have
ranged from 5 to 50 years The pernicardium 1s much thickened by
very dense and thick fibrous tissue, laid down umformly or in the
form of one or more strong and wide bands The new substance,
unyielding 1n 1ts almost it and 1

g large cal dep restncts the movements of
the Leart, emb systole and g d Lo filing The
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fibrous tissue often spreads beyond the pericardium  The lateral
parts of the pericardium, with the adjoinung layers of pleura are
welded together to form a firm partition between heart and lung,
stretching from the root of the latter to the diaphragm The same
process invades the roots of the lungs, the base of the heart and its
outgomng and incoming vessels and the posterior mediastmum,
further anchoring the heart and sometimes constrreting the mam
vessels When so extensive 1t has been termed mediastnopen
carditis The pericardial sac may be completely or partly obl d

SYMPTOMS AND SIGNS

The symptoms of great thickenmng of the pericardium and of the
extrapericardial adhesions which usually accompany 1t are mamly
those of venous congestion meluding swelhng of the abdomen The
signs that may occur are many

Venous engorgement —Venous congestion and 1ts accompam
ments forms perhaps the most important mamfestation m these
cases It amses out of mability of the hert to expand adequately
owing to 1ts encasement by unylelding fibrous or calcareous tissue
and at tumes out of actual constriction of the vems The congestion
of the vemns 13 conspicuous, cardiac pulsation in them 1s not free
and the congestion 1s out of usnal proportion to the degree of breath
lessness and tothe enlargement of the heart The presence of intensely
engorged vemns 1n youngish subjects in the absence of signs of valve
disease, of much cardiac enlargement or of much breathlessness 13
of partrcular diagnostic importance Enlargement of the Liver too 1s
unusually prominent, due, so 1t has been thought, to direct mterfer
ence with the hepatic vens Great enlargement, curhosts of iver, and
extreme perthepatitis are sometimes displayed, and are possibly to
be assocated with long continuance of congestion possibly with
penhepatic infection Ascites 13 5o common and prominent that
many cases are suspected to be the subjects of hepatic or peritoneal
disease primarily Dropsy of the legs 1s less common, the face may
become swollen

Inspuratory swelling of 1ewns —The cervical vens normally
collapse m mspiration because blood 1s suched mto the heart when
thoracie pressure falls In somo cases of mediastinopericarditis an
obstruction to the entry of blood occurs dunng mspiration, pre
sumably because fibrous bands tighten about the heart or ubo‘;?

the great veins, thus 1t happens, paradoxically, that the veins swe

1 mspiration,
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Insprratory decline or farlure of pulse —In mediastinoperiearditss,
nspuration of ordsnary depth sometimes nterferes with the filling
of the heart, as has been seen Such 1aterference will cause the pulse
to become smaller and pressure 1n the arteries to fall In the same

or a deeper 1nsp may the
pulse It 18 important to note that all the pulses 1 the body aro
affected 1n the same way Because the heart beat remains strong and
the pulse 18 weakened, the phenomenon has been ealled the “pulsus
paradoxus™ It 15 not a good name Its chinical value 18 much
lessened because the significant pomnt 1s not the dechine i pulso
strength m mspiration but the manner m which this 18 brought
about, and the manner 15 not always obvious When 1 was bolioved
that blood pressure rises m ispiration, a falling pulse m inspiration
seemed to contrast sharply But this physiological teachmg has
proved erroneous The pulse beats fall away mn many normal
people and in many abnormal states when nspiration 1s deep and
especially when 1t 1s abrupt This falling away 1s due to blood being
cauight up an the chest, the vascular capacity of heart and lungs
beng much mereased when the intrathoracte pressuro falls

In healthy peopls, too a decp mnspiratory movement not in
frequently causes the subclavian artery to become mipped between
15t b and clavicle, thus reducmng or abolishing the radial pulse It
13 to be noted that the pulse declines or feils only 1n the arm m
this nstance

It wll be evident that the response of the pulse to respiration in
normal and abnormal cases 1s pl and the sign d d 18
only of value if closely studied and fully understood

Systolsc retractions —In constrictive pericarditis movement of
the chest wall with the heart beat 1s often shght, i other instances
systolic recessions may be as emphatic as those displayed by the
rheumatic heart

It 13 not quite correct to regard the heart as tugging the pre
cordial nbs inwards through firm adhesions between 1t end the
chest wall When the heart tends to draw away from tho chest wall,
the latter must mevitably follow 1t whether bound by fibrous tiasue
gr ‘nct, provided that the Iung;lljunnot move 1 to fill the gap

Lonut —oepbale g alamandt

€
1
I e . .
p and pleura separatos the heart from tho lungs, tho



184 DISEASES OF THE HEART [o:4

heart expends energy m puling 1n all directions upon relatively
unylelding structures Thus, fibrous tissue covering the heart later
ally impedes 1ts beat more than do any adhesions anteriorly, for
the former alone guards a yielding structure

Tmmobile ympulse and absolute cardrac dulness —The enclosure of
the heart 1 firm partitions of fibrous tissue render immobile such
impulses as are displayed and adhesions securmg the heart to the
front of the chest wall will prevent as already explaned change in
the absolute cardine dulness during respiration

X-ray signs —In great fibrous thickenung of the perrcardium the
borders of the heart are straighter than normal and the pomts of
junction of vessels and different chambers tend to be indistinct
The rounded apex of the heart 1s not seen fice of the diaphragm
Trregular shadows may be seen projecting from the silhouette of the
heart or basal vessels interfering with its normal outhne and with
the sharpness of its The diaph t ts are
often greatly limited, especially it the region of the heart’s apex,
which moves httle or not at all Sometimes defimte distortions of
the diaphragm are obeerved, especially directly to the nght of the
heart, dunng where adh may 1, be seen
Pulsation of the mlhouette, especially of the right margmn, 1s reduced
or abolished Immollity of the heart with change of posture can
be 1dentified A well exposed film may exhubit a calafied sheath
upon the heart

Electrocardiogram —The curves are nearly always of low voltage,
or present flat or invert 7" waves

Ie

i
)

DIAGNOSIS
The diagnoss of constrictive pericarditia depends chuefly upon
observing 1utensely engorged vens 1n young subjects in the absence
of signs of valve disease, of much ¢irdiac enlargement, or of much
Dbreathlessness The possibility should always be considered m cases
of enlargement of the Liver or of ascites that are unexplained

PROGNOSIS

Constmictive percarditis 1s essentially a chrouic malady Life may
be continued for many years i a state of partial and unchnngfmg
nvahdism, but usually complete mvaldism 15 the result after a few
years and the outlook 1s then grave
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SPECTAL, TREATMENT

In cases n winch the heart expends much of 1ts energy in pulling
upon resistant structures and exhibits this by powerful retractions
of the chest wall, rehef may be obtained by simple th omy,
removal of the affected nibs and cartilages VWhen the heart 1 found
to be encased by dense tissue or to be held by constrictive bands,
surgical treatment should be more drastic The operation consists
i removing the 4th, 5th, and 6th mbs and cartilages and part of
the sternum over the precordiam and 1n resecting such parts of the
thickened pericardium as can be taken away safely from the front
of the heart and from 1ts diaphragmatic surface Sometimes a lne
of cleavage can be found and the thick covering layer removed by
blunt dissection 1n other mstances 1t must be cut away with the
utmost care In sklful hands the mortahty has not been high, and
the operation has met with conspcuous success mn a considerable
proportion of cases, all symptoms and all signs of venous congestion
disappeaning and the patients resuming normal activities In other
2303 ymprovement has been defimite but cure bas not resulted




CHAPTER XX
BACTERTAL ENDOCARDITIS

SUBACUTE BACTERIAL ENDOCARDITIS

Tee subacute variety of bacterial endocarditis 1s here emphasised
because 1t 13 much the commonest form The malady 13 most
prevalent between the ages of twenty and forty and 13 commoner
among males than females

PATHOLOGY

Subacute bacterial endocarditis 1s due to an mnfection of relatrvely
low virnlence, which attacks valves that are already abnormal The
bacterum 15 almost always the non haemolytic streptococeus
vindans an orgamsm that commonly mhabits the throat and 19
known frequently to mvade the blood stream 1 subjects having
many decayed teeth This orgamsm 15 not virulent, 1t grows pootly
m culture The vegetations are almost confined to the left sido of the
heart, the side on which chronie valvular disease 1s commmon The
chuef exceptions to this rule are cases of congemtal malformation n
which the right heart 1 1nvolved asin patency of the mterventricn
lar septum, pulmonary stenosis or patent ductus arteriosus The
disease ordinanly attacks the mitral or aortic valve In most cases
one or other of these, and usually the aortio valve, 1 the main seat of
the disease, both may be heawily affected and, if the valves are
searched for minute vegetations, 1t will be realised that the cases are
few 1 which eitber valve escapes completely In a considerable pro
portion of the cases of aortic valve mvolvement, these valves are
congentally bicuspid, this deformity occurs i Little less than I per

«ent of all autopsies, and about s fifth of all such cases of congemtal

malformation acquire wnfective endocarditss, 1t 13 therefore a notable

factor m determuming the disease In other cases 1t 13 clear that

vegetatons have formed on old standing rheumatic disease of mitral
186
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or aortic valves, a history of rheumatic fever or chorea 13 present in
a Jugh percentage of the patients Syphihitic disease of the aortio
base 13 also found, though less frequently

Climical observations show that cardiac patients who acquire this
disease do so for the most part while 1n good or fairly good general
health, cases of congestive fatlure are relatively immune It 13 the
rule o find numerous vegetations and not a single mass, the vegeta-
tions often mvolve all the cusps of either aortic or mitral valve or
both The vegetations are mostly small, warty, or shortly peduncu-
lated, some are much larger, club shaped, strap like, or form large
wregular masses, they affect the Imes of apposition of the cusps first
of all, but i heavier mvolvement plaster the whole surface of the
cusp and appear n smaller or larger confluent masses upon the
walls of auncle or ventricle, upon the lowest parts of the aortic wall,
and upon the chordae tendineae, some of which are frequently cut
through The parts of affected cusps that are free of actual vegeta-
tions are nearly always thickened, often much fibrosed and de-
formed, and sometimes show healed perforations Often vegetations
are found that are 1n an advanced stage of fibrosts, strap like vegeta-
tions are always tough at their bases, calcareous deposits are not
infrequent In such cases, and they are thoge that have run long
courses, the appearances indicate that a process of new infection by
contact or spread, and a process of repair, contmnue to challenge
each other in a fight for predominance, which 1s carried on over long
pertods of fime Sometimes freshly broken vegetations are found
where emboli have become detached

CHIEF CLINICAL MANIFESTATIONS

Onaet —The malady, regarded as an infection generally begins 1n
early adult Life, and 1ts onset 13 usually msidious, so msidious that
sometimes 1t may be many months before the subject realises hus
health to be seriously affected The usual early symptoms are lags:-
tude and weakness, combined perhaps with occasional feelings of
chilliness and malaise, perhaps with aches about the jomnts or
muscles, these symptoms continue and the patient passes gradually
to a state of debihty and anaemia Anorexia with or without nausea,
and later vomiting, 1s an early symptom 1n some cases The first
symptoms may be those of an acute febrle illness with chills and
sweating The first symptoms may anse from embolism of one of a
number of important vessels, giving a vaned and sometimes puzzling
symptomatology.
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The ph of the established condition are convemsently
deseribed 1 three groups Furstly, there are the local signs i the
heart corresponding to old standing misclnef and to new damage of
the valves consequent upon their recent mflammation Secondly,
the disease may be regarded as equivalent to a condition of chrome
septicaemma or mtoxication most of the mamfestations are properly
placed m this category Thirdly, there are the very vared effects of
embolism

Local signs —Smcee the disease 13 one that attacks valves often
much deformed already, and as the disease itself damages the
valves further, perfectly clear signs of valvular muschuef are almost
always to be obtamed The cases are generally those of aortic
regurgitation or of mutral stenosis the remainder are mterpret
able as mitral regurgitation or are instances of congenital heart
disease When there are no signs pomting emphatically to disease
of the valves, signs of defimte or moderate enlargement of the heart
sl usually be found It will be understood that the degree 1 which
these local signs are attributable to the diseaze we are considerng
can be estimated clmically only if the state of the heart before 1ts
mfection 13 precisely known

That the valves are actually the seat of active mischief 1s some
times betrayed during the course of the malady by signs of new

local d a3 when a dicatave of aortic reg tion
or of mitral st hanges 1ts ch 1 ly, or actually
develops These changes, k , are d very inf t]
and therefore have hittle climcal importance

Symptoms and signs of inf are and most of them

are common to this and similar infections They wmelude weakness,
gradual loss of flesh, and many mamfestations that require special
mention

Fever 18 the rule, though 1t 18 often nconspicuons In the early
stages of the disease, and particularly when the onset 18 msidious or
the course long drawn, the temperature may be raised only 1° to
3° F, and there may be periods of days or weeks during which
1t 18 mormal Tt 15 rather the exception than the rule for tem
perature to be raised m 1sclated readings taken 1 the daytime
from patients who are up and about The temperature chart of
bed cases 18 very vanable, almost any type of curve may be shown
but low grades of fever are the rule, high remmttent or Iigh
continmons fever 13 rate hefore the termmal phases of the malady

arereached . 1 ' 3 _
o e 1L o
> > J\
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Pallor 1s not invariable even when infection has long established
itself A few patients have the full and fresh colour of rude health
But pallor 1s the rule and 1s often conspicuous The tmt 13 vanable,
513 that of the bloodless normal skin, a special reason for variation
1s found 1n chronic cases, which acquire a distinet but diffuse cu
taneous pigmentation A yellow palloris usualin blondes, pale brown
or muddy tints in those pigmented spontaneously or by the disease
Pallor 19 due largely to lowness of red blood cell count, which 1s
commonly near to three milhion or less, this 1s often aggravated by
& hypochromie conditton as shown by a low colour mdex

Leucocytosis 1s the rule, the count of white cells being usually
between 10,000 and 15,000, occasionally much higher, oceastonally
normal or actually lower than normal The differential counts vary,
but poly } ! cell 19 much commoner than
lymphocytosts

Splenic enlargement 13 present 1n almost all eases, and the spleen
bemng firm 15 palpable m most cases, thisis a very important sign
The tap of the spleen 15 Just paipable or comes three or four fingers’
breadth below the costal margin, exceptionally 1t 13 much bigger
and &1 Al - a LI . Lol - ement

. ability
to long lasting toxaemia, as 1t 13 1 phthisis and bronchiectamis
Swelling 15 confined to the last phalanges of the fingers, the swellng
may be anteror and d by d convexity
of the nails or 1t may be lateral It does not produce really bulbous
fingers, such as appear m congenital heart disease, a noteworthy
contrast 13 that these clubbed fingers n subacute endocarditss rarely
exhubit cyanoms Clubbing of the toes occurs, but 18 more difficult
to recogse

Petechiae, scattered 1 small numbers, and appearng often 1n
°rops, are usual, they are especially frequent sbove the clavicles
and around the axillae, on the upper arms, chest, and abdomen
They are gearlet red brown, or brown, according to their age, and
they last a few days They are to be distmguished from the small
bright crimson angiomata that are so common in the skin, and which
are either distimotly elevated or, if smaller, blanch a bittle or much
on pressure When petechiae are seen 1n the conjunctival or buecal
mucous membrane or under the nail, where they are often linear,
there can be no confuston with the bites of parasites Petechiae
should not be regarded as embolie, the minute vessels of the

o
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slan m this state permit an escape of blood more easly than
normal, the petechiae can be produced by congesting the arm
Though occurring so often n endocarditis thewr diagnostic mport
ance 1s much decreased by thewr frequence m many other cond:
tions,

Purpura oceurs otcasionally and may be widespread, but 18
usually found as a symmetrical eruption on the legs, 1t occurs
the later stages of the malady, as do rare haemorrhages from mucous

b Other eruptions, ncludmg urticans and
different forms of erythema, are oceasional

Jont pains and tenderness are common as transient disturbances,
effusions are mfrequent, but may affect single joints or many, the
chief joints of the lower limbs are most often affected Pericardits
and pleunsy ocour rarely

Renal mvalvement 1s common Abnormalties of the urme, such
as the presence of a trace of albumen, hyalne casts, or pus cells
m small numbers, are frequent Occurring alone these changes
are nsufficient evidence of nephntis Red blood cells are usually
present, their appearance m small numbers 1s probably due to
mmute haemorrhages mn the ladney, and occasionally to embolsm
A degeneration curiously hmited to a part of the glomerulus 13
frequent and sometimes affects these structures i large numbers
In the later stages clear evidences of parenchymatous nephrtis are
not infrequent, the urme 1s loaded with albumen, renal oedemd
oceurs, and uraemic mamfestations may appear

Cardiac failure with congestion 1s rarely present in the eatly
stages of thus disease, which attacks those who are m relatively good
health, but 1t 1s so frequent in the later stages as to form & chuef
cause of death, 16 18 always termmal Failure with congestion 11t
these cases 13 the end result neither of the origmal burden mll’ﬂsed
upon the heart nor of its increase through an aggravation of the
valve defects The total valve defect 1s often slight, and the falure
develops while the patient 15 at rest n bed, and 1s an obvious
accompamiment of mfection The disease affords one of the clearest
Hustrations of failure being determuned by an infective process
(page 30), but as there are no recognisable lemons m the hed!
muscle that can be called to account for this failure, the weakenng
of the musele 1s to be attributed to poisoning.

Embolic acaidents —The emboli are derived from the
large vegetation, or a considerable portion of it, becomes

or1t breahs into a number of pieces, and yegetation or its

heart, &
detached

fragments
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sre swept on with the blood current The vegetations being almost
confined to the left heart, embolism 15 almost confined to the sys-
temyc gystem The size of the embolus determmes the s1ze of vessel
that can be entered and plugged The direction of artertal branching
may be disregarded, and the travelhng embolus consdered as merely
part of the current of blood No artery 18 immune from embolism,
and chance chiefly determunes which 1s affected, but blocluing of
certamn vessels has conspicuous effects, thus attracting unusual
attention and giving a false 1dea of the relative frequence of em
bolism m these

The chuef effect 1s interference wath local blood supply 1 mstances
m which s proper collateral cirenlation fais to become quickly
established Embolism of the main vessel of & bmb may cause
gangrene, of the middle cerebral artery, hemiplegia, of a coronary
artery, sudden death, of a retmal artery, partial blindness Embolism
of a splenic vessel causes infarction of that organ, and may cause
local pain and tenderness, and andible friction 1n the splenie region
Infarction of the kidney brings albumen and blood into the unne,
pain 1nto the back, and sickness, and, rarely, when blood 1s abundant
and clots form, causes symptoms resembling renal colic

The emboli of infective endocardits often give rise to symptoms
and signs unseen 1 the case of uninfected clots The events are well
lustrated m superficial vessels An artery Iike the radial ot dorsalis
pedis 13 blocked by an embolus This may happen so unobtrusively
as to escape any attenhon It ma.y be nohced on careful se&rch that

an lenlasd aee

t1ssues around the artery for a longer time In a few cases chronic
arterial and perarterial mflammation continues, the vessel wall
gives way, and an a,neurysm forms locally Abscesses very rarely
oceur These d the varying power of
the tissues fo deal with the mfection Essentally sumilar changes
oceur also 1n deeply seated vessels for example, aneurysms form
on branches of arteries supplying the viscera

Infected embolt in smaller arteries, like the nasal, may give con
spicucus mflarsmatory redness and swelling locally Digital nodes
are small red or purple spots a centimetre or less in diameter, always
tender when fresh, sometimes rased and often just palpable, and
oceurring 1 the pads of fingers and toes They last a few days and
are mportant diagnostically Similar but more extensive lessons also
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ocour 1n the skan of the thenar and hypothenar emuinences These
cutaneous or subcutaneous lesions are thought to anse from mn
fective embolr of small artertes or artemoles Simular emboh may
probably t for 1 pain and tend app g In
muscles and jomnts

DIAGNOSIS

The diagnosis of subacute bacterial endocarditis has been ob
scured m the past by failure to recogmse the insidious nature of the
complamt and by the expectation of finding high temperature or
at least some fever Misinterpretation of three of the cardimal

these signs are clubbed
lults presenting defimte
of the fingers has been
regarded wrongly as a simple association of this heart disease In
about 90 per cent of these cases clubbing of fingers 18 due to infective
endocarditis though not diagnostic this constitutes one of our most
valuable signs of the disease Occasionally 16 18 the result of con
gemtal heart disease the fingers then being cyanosed and therr tips
more bulbous very occasionally the clubbing 1s1tself congemtal and
the patient will then usually be sure that the fingers have always
been misshapen swelling at the base of the nail, due to wntation
from breaks in the skin of the lunula should not be confused with
clubbing An enlarged spleen has long been regarded as a conse
quence of cardiac fallure Now the spleen unlike the hiver, has a
muscular framework and 1t 1s unusual for 1t t0 increase much, 1f at
all, 1 size 1 congestive fallure In chrome heart chsease an en
larged spleen generally means mfective endocarditrs though its
sgruficance 15 less 1n countries where malana 13 prevalent A palp
able spleen 13 not unusual m umnfected cases of mitral stenosis
Pallor has been looked upon as & common result of aortic regurgita
tion Aortic reflux does not produce pallor when the two are found
together, an adequate cause for pallor must be discovered when
pallor 15 conspicuous 1t 1s usually due erther to infective endoearditis
or to theumatic mfectsan, acconding to whether the patient 29 an
adult or a cluld

In identifying infective endocarditis, the first requisite 13 clear
evidence of cardiac disease Without this the diagnosis will contamn
an element of doubt that can scarcely be resolved before signs of

embohsm occur and streptococer are found in the blood
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Given this evidence of heart disease, the presence of continted
or periodic fever always arouses grave susprcion of the disease The

At 3

of spleme the but a dia-

goosis cannot yet be made, when heart disease 13 complicated by
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sometimes be taken into account, the presence of clabbed fingers,
sigus of embolism, or a poaitive blood culiure will settle the diagnoss
m each instance Irrespective of other sizns, if the patient 19 afebnle
and remams so for many weeks, the diagnons becomes highly 1m-
probable and 1s shortly ruled oxt
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the diagnosis almost certain, even when at a swgle examiratiun
the temperature 18 unratsed

In a heart case embolism combined with fever, splemic enlarys-
ment, or positave blood culture suffices, or 1t 1x encugh if the embols
are known to be mfected, or if digital nodes occar

Ablood culture showing nonhacmolytic streptococa i3 manffiaent
for a (hagn‘osxs, even w‘h‘gn heart disease 15 present, but if fever.

COURSE AND PROD)\OS(S
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Death occurs from progressive weakness and exhaustion or from
cardiac failure m about equal numbers of the cases, and these to
gether form about two thirds of the whole Serious embolte aca
dents, nephntis, and wtercurrent maladies, meluding pneumonia,
account for most of the remainder

TREATMENT

The patients should be 1n bed when febrile or while under active
treatment, they can move about when afebrile, strolling quetly or
sitting or Iymng out of doors i sunlight and m warm weather,
according to general fitness Their food should be sustamng, light
as a rule, heavier when tolerated It 1 important for them to be
occupied, the wsits of cheerful but quet friends are very helpful
Symptoms are met as they anse

Very many antiseptic remedies have been tried, almost all have
falled and none has as yet stood an adequate test of ime Sulpha
pyndine (alternatively, sulphathiazole) has brought a new ray of
hope Given n full doses 1t will usually bring the temperature down,
and cases remaining free of signs and symptoms of infectron for
several weeks or months have been recorded The drug should be
mven to an adult in doses of 6 g daily for 1 or 2 weeks and continued
m 4 g doses to the end of the month The white cell count must of
course be closely watched, and the drug discontmued if the poly
morphonuclear cells show an appreciable dechine The drug 1s some
times combined with ntravenous hepanm, under the hypothetical
1dea that the orgamsms will be more exposed 1f no fresh clot forms,
this use of heparn 18 of doubtful value and 1t may lead to fatal
haemorrhage Pemcillm 1s well worth thorough tnal, successes have
been reported under daily mtravenous doses of 100,000 to 200,000
units for 2 or 3 weeks In the event of success with erther drng, foel
of mfection should be sought diligently and ebmmated under
sulphapynidime to decrease the chance of remfection

Where infection has oceurred mn persistent ductus arteriosus the
ductus should be hgated This surgical procedure succeeds mereas
mgly.

AcUTE BacTeriar ENDOCARDITIS
PATHOLOGY

This form of bactertal endocarditis can occur at any age It often
ongmates In a serious Joeal infection m some other part of the body,
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as In pnenmonta, osteomy elitis, gonorrhoea, or puerperal sepsis

The bacterta responsible are usually the pneumococeus, staphylo
coccus aureus, gonococeus, or haemolytic streptococeus, other or
ganmwsms oceur occastonally The valves of the night heart are much
oftener affected than in the subacute nfection, the aortic valve 1s
attacked most frequently of any, and after this the mitral One
valve 13 usually the seat of disease and often one cusp The valve
attacked may be the seat of previous nusehief, but usually this 1s not
the case, and the uninfected cusps, or parts of the cusp, have their
normal thick and transl The vt are soft, usually
large, not nfrequently forming a caulfl like mass Spread to
the septa 1s oceastonal only Ulceration 19 frequent and cuts deeply,
often perforating the valve The tissue reaction is acutely inflamma
tory Signs of repair are few both m the vegetation and around 1ts
base, this 13 so because resistance 1s slight and the disease runs a
short. course

CHIEF CLINICAL MANIFESTATIONS

Onset —Developing m or as a pl of other
grave mfection the onset 1s mconspicuous In cases that are prim
anly cardiac the onset 13 usually with high fever and s accom
paniments—headache, vomitimg, malaise, chills, and sweating

Local signs —Signs of valve disease may be present from the
start, but more often develop, a systolic murmur appearing at the
cardiac impulse, or to and fro murmurs at the base, the latter may
be to nght or left of sternum 2nd due to involvement of aortie or
pulmonary valve Frequently there are no signs of valve disease
Change n the character of a murmur 1 noted occasionally
Cardiac enlargement, unless existing previously, 13 not the rule In
conspicuousness or lack of cardiac signs 18 responsible for the chief
drfficulties of diagnosts

Symptoms and signs of infection —These may be enumerated as
for the subacute form, though much more briefly The contrasts be
tween the two duseases are chiefly due to greater sevenity of infection
and the shorter course run n the acute vanety

Fever 1s constant, 1s continuously high, remittent or mtermittent,
temperatures of 103° or more (up to 105° or 106°) are reached almost
daily Rugors are common and profuse sweats the rule The gravity
of the malady is shown by the prostration of the patient, by hg
apathy, or by delmum or coma Pallor 13 usually meonspicnous

found 18 Tare, clubbing of the fingers scarcely occurs,
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time 18 too short The polymorphonuclear leucocytoss 13 consider-
able the white cell count bewng from 20,000 to 30,000 The spleen
presents signs previously noted, but, berng soft, 1s not so often felt
as m the subacute disease Petechiae and purpura are common
The joints are less often, and the pericardum and pleura more often
mnvolved than m the subacute disease Congestive failure 13 unusual
Albumen and red blood cells are often found in the urine and acute,
but not chrome, nephritis may develop

Embolie accrdents —These ate very frequent, and the detached
fragments are mostly large By obstructing the blood flow through
mportant arteries, they cause corresponding symptoms, already de
scribed m detal Because the valves m the might heart are often
affected, pulmonary embolism 13 not unusual In superfictal artertes
an mflammatory reaction 1s the rule and embolic abscesses are com-
mon Digital nodes are not a feature of this disease

DIAGNOSIS

The disease 13 more difficult to recognise than 1s subacute bacterial
endocarditis That 13 so, because signs i the heart are found with
far less frequency, and the diagnosis then comes to depend almost
entirely on evidence of embolism Without cardiac signs or emboli,
the disease cannot be differentiated clinreally from simple sepls
caemia In pneumoma, mn which the original temperature curve 19

continued or rises, the d will waver 1 d d
tubereulosis, and empyema Continuous temperature lasting for
several weeks, & d b, g weakness, del and

splenic enlargement, produces 2 preture hke typhord fever, though
) : “ V4= ¢ nmeoat on different:

" be kept 1n
N e found 1
central empyema, and permephnitic abscess, must be remembered
Blood cultures are always posiive, the organisms growimng readily.

COURSE, PROGNVOSIS, AND TREATMENT

In the severest infections and 1n cases m which the patient 19
already the subject of grave disease, death may occur within a few
days In a young soldier, in whom the disease was implanted upon
s hicnspid valve, death occurred within 36 hours of the man report-
1ng himself sick after a route march The usual course 13 & f&w
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weeks, sometimes two, and rarely three months Death 1s generally
the result of T the patient ! g progressively Em
bolism of bram or heart occasionally kills Recovery 1s almost un
Lnown The patients are mostly helpless and requre devoted
nursing—to admimster food 1 hqud form through lips often un
responsive, to relieve high fever by tepd sponging to heep clothing
dry amuidst drenching sweats, to mamtain cleanliness, and yet not
to hasten the exhaustion, which comes so quickly despite all care




CHAPTER XXI
RHEUMATIC CARDITIS

INTRODUCTORY

To understand rheumatic heart disease, as 16 15 seen m 1ts developed
forms, 1t; 13 necessary to study 1ts evolution The coneeption, still
prevalent, that what we call by the name “rheumatic fever” 1
a diseage of the jomts, and that this disease 13 frequently com-
plicated by involvement of the heart, cannot be justified The disease
1s & Widespread affection of the body, usually, 1t 15 true, but by no
means always, prod arthritic symg To regard the jonts
as the primary or central pomnt of the disease 15 to go beyond the
facts To convey the 1des, by the use of the traditional and almost
always unsafe word “comphcation”, that something 15 added which
18 not egsentially a part of the disease, 1s to assume more than we
know, and probably more than 1g true

The modern conception of the disease, when regarded as a specific
malady, 15 of an orgsmsm (bactermm or virus) that nvades the
blood stream, damages the small arterioles of the body, and sets up
& condition of inflammation, acute or subacute, which calls attention
to 1tself especially in and around the joints, i the heart as a whole,
and m the subcutaneotis tissues and tendons The clnical pcture 13
very varied, but the most notable 10ns are the -
t10n, arthrtic and cardiac troubles, and a display of nodules beneath
the skin 'To this brief hist chorea should probably be added, though
1ts place n the syndrome 1s not yet clear Although arthnitis, carditss,
nodule, and chorea may each be 1n chief evidence, or appear as the
only obwious chneal accompaniment of the mfection, any two of
these may be pamwred, and often three are present simultaneously
or m other imnstances within short times of each other in a given
case
The disease 18 specially one of childhood, but age modifies 1t,
chorea, nodules, and carditis becoming much less frequent shortly
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before or at the time puberty 13 reached, while disturbances of the
jomts 1ncrease 1n severtty and acuteness to become the dominant
feature of the disease In the third decade, or early adult hfe The
name rheamatic fover 1s apt to conjure up the pteture of the acute
and relatively transient iliness of the adult, but, whals the heart rany
and often does suffer damage 1 such attacks of the disease in the
third decade of hie, theumatic heart disease begins almost always
n childhood In childhood the disease strongly tends to be relapsing
and therefore to run & chrome course The full active course 1s often
run, and Ife often brought to an end, before the child comes of
age Rheumatic heart disease as 1t 18 seen m the adult consists 1n
very large part of the damage ansing out of the mflammations of
these early years Mitral stenoss 1s the result of such damage, this
and other injuries of the kind are sometimes found m patients m
whom there 13 no history of illness to account for them, but 1f chrome
rheumatic heart disease 13 to be seen mn the actual making, to be
followed through the stages of 1ts progress, 1t 13 to the growing chuld
that we must ga.

RHEUMATISM OF CHILDIIOOD

The disease 18 one of cold and damp countries of the northern
hemisphere, and 13 found particularly among the overcrowded and
poorer families of towns It appears especially m the winter months
The age period begins at about five years and rises to a peak at ten,
and subsequently and gradually dechnes It affects girls more often
than boys

PATHOLOGICAL ANATOMY

In fatal cases the pericardium 15 nearly always affected in soma
degree Itssurface 1s congested and dull, and there are small deposits
of fibrin upon st Often the pertcardium 1s umversally inflamed and
swollen, and covered by a thick layer of fibrinons material Pent
cardial fmd may be 1n excess and 13 turbid, but 1n children 1s rarely
large m amount In cases that have run a long course, umversal
soft adhesions are common

Whenever the valves are involved, and this probably happens
always 1n a case of cardatis, the mitral and aortic valves are usually
both affected 1n greater or less degree, the mutral valve 1s probably
1nvolved invanably and usually heawly, the aortic valve 13 mvolved
a httle less frequently, usually less heavily, but sometimes most
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heavily The tricuspid and pulmonary valves come mext mn thi
order, the former bemng wvolved m as many as a third of the cases
1f we count shight disease and the latter mirequently

The lesions on the surface of the valve consist of the almost
charactenstic small sessile vegetations set m a band along the
margns of apposition and mvolving the whole circumference of the
valve when this 1s heavily mvaded, and occasionally affecting other
portions of the valves, such as the chordae tendneac Beneath the
surface 15 the more notable spreading inflammation 1n the valve
substance These losions represent the active stage of the disease,
as this attacks n the first mstance healthy valves and n recurrent
attacks valves already scarred by similar past injuries In healing
they leave belund thickened, shrunken tissues narrowed orfices,
mcompetent valves as previously deseribed in detail (pages 131
and 140)

In most cases cloudy swelling of the heart muscle 13 present In
cases runmung & longer course this 13 less 1n evidence and the sub
mihary nodule 15 the charactenstic lesion These nodules present
a fibrinous or necrotic centre and contam large hipolar or multt
nuclear darkly staming cells young fibroblasts lymphocytes and
a few leucocytes They are frequently found around small blood
vessels and oceur mn the mierstitial tissue of the aurrcles and ven
tricles especially around the valve rings n the subendocardral
tissue, 1n the pericardium, and m the aortic adventatia They roay be
few in number or the heart may be crowded with them They also
occur in many other parts of the bodv, especiallv zu the pertarticular
tissues They have been thought to be pecuhar to rheumatic mflam
mation but are not guite so In healing they leave behind at the
most a minute fibrous scar The subcutaneous nodules, or granu
lomata, though much larger, are composed of similar £ of }
and enidently represent a simnlar form of subacute or chrome in

flammatory reaction

SYMPTOMS AND SIGNS

Onset —Although the disease may begin abruptly with fever,
an wsidious onset 13 commoner The child 1s brought with the
complamnt that 1t feels poorly, has lost appetite, 1s easily tired 13
pale, and has been losing flesh, there may be paws m the limbs or
chest
Pulse and ferer —In this disease the pulse and sedumentation rate
are more valuable guides to the presence of infection than 1 the



xx RHEUMATIC CARDITIS 201

temperature chart Fever 1s often absent from both short and long
phases of active muschief, but the pulse rate 13 always quickened
In febnle cases too, the temperature 13 usually low and often phasic.
It often rises as jonts or heart become 1nvolved, 1t almost always
nises 1n pericarditis, 1t falls away by lyss Temperature charts show
much vanation A phase of fever lasting ten to thirty days may be
1olated, or may be repeated one or more times with intervemng
pertods 1n which there 18 no fever, but dunng which the pulse rate
15 usually rased Cases 1o which short and shght phases of fever
oceur over a pertod of s1x or mne, or even twelve or eighteen months,
are not uncommon Hyperpyrexia 1s rare In general, the longer the
course the less fever 1 m evadence There may or may not be lenco-
cytosis Pallor, often rapid in development, 13 usual and may or may
not be d with actual

Joints —Involvement of joints1s the rule, often 1t 15 mconspicuous
and mamfests 1tself by pams only Usually there 1s a hitle swellng
and tenderness of such Joints as the wnist or knee When several
Jomnts are mnvolved, they are often mvolved 1n succession

Cardits and s manfestations —Even 1n first attacks the heart
13 mnvaded m a high percentage of cases, 1t 13 probably always in-
volved m prolonged or recurrent infections of low grade In cardiac
wvolvement a nise of pulse rate 1s conspicuous and customary, and
there 15 breathlessness The cardiac dulness enlarges laterally, the
mpulse moves out, the 1st sound becomes less distinet, & systohc
murmur 18 heard m the apical region The diastolic murmur of
aortic regurgitation may appear to the left of the sternum Friction

lasting a few days 1s not over the p
In severe attacks the onset of pericarditis may be marked by
vomiting, by a sharp nse of p ure and by restl pre-

cordial pain and tenderness may oceur As the heart swells 1n the
severe attacl. breathlessness increases, the vemns of the necl become
engorged, and other signs of fallure with congestion appear The
enlargement of the Liver 1s often conspicuous oedema of the feet 13
unusual or 1t 1s slight VWhen the heart 13 greatly enlarged, owing to
tsdilatation, or to dilatation with penicardial effuston, signs of com-
pression of the Iung appear below the angle of the left scapula The
failure 13 not due to valvular defects, for 1t appears when these are
undeveloped, neither can p t-day histol 1 hods reveal
changes m the muscle that adequately account for 1t The failure
comes, and 1t goes, hand 1n band with other symptoms and signs
of itoxteation, and 13 to be attnibuted to powsoning of the muscle,
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The rhythm of the heart may be disturbed by the oceasional occur
rence of partial heart block or extrasystoles

Nodules are seen chimeally 1n the subcutaneouns tissues 1 about
atenth of the cases, and especially in those running s very prolonged
and severe course They occur chiefly over bony pomts such as the
elbow, knuckles, knee ankle, spines of vertebrae, and crantum, but
also on the tendons and tendon sheaths of hands and feet There may
be scores of them, but more often they are few 1n number and must
be searched for closely Large nodules, several centimetres in dia
meter, are easy to detect, but those of a few millimetres, which are
much commoner are apt to escape attention They are best dis
played by putting the skin on the stretch, when the nodules lift
and blanch the skin The skin moves easily over them they are
panless and firm or almost hard to the touch, and are attached
to the deeper tissues though usually shghtly movable The larger
masses are often aggregates of smaller ones Nodules appear quickly,
and last a few days or weeks

Sweat rashes are common, of the pronounced shin eruptions,
erythema multiforme 1s the most frequent purpura 1s occasional

Chorea —The nervous syndrome, with 1ts mental disturbances,
muscular weakness and nco ordinate movements, will not be de
seribed here Oceurring alone 1t runs a course of six weeks or longer,
which 15 almost always without fever The heart 15 much less fre
quently mvolved in this type of malady than when there are
arthntic changes Carditis occwrs, however, and, though usually
mild, 15 sometimes severe

COURSE AND PROGNOSIS

Death may occur 1n acute and very severe cases, but theso are
rare A first attack 1s rarely fatal When cardiac dilatation has been
shght and an apical systolic murmur has developed, these signs dis
appear more often than not as a first attack subsides But the
disease 13 one that has a strong tendency to recur or to present re
lapses, and when the origmal i of cardiac mnvol t
are more serious, or when the signs reappear 1 a recrudescence of
actinity, evidence of residual damage 15 more frequent and per
manent Tt1s not clear that the heart becomes quite free from actve
disease during periods of symptomatic quescence, and that there
18 not still a smouldering inflammation, but 1t does seem beyond
doubt that the mawmn mschuef 13 usually done by bursts of more actto

fl tion that are ble at the time Thus, while recovery
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of normal cardiac signs 15 frequent after a sigle febrile illness 1t 13
unueual after & second and 1s very rare after a third, the statement
beng true if the attacks are separated by long or comparatively
short perods of time Each attack may Ieave the heart noticeably
changed for the worse The amount of cardiac nvolvement 13 re-
lated to the length of the active clintcal course, and the cases, and
they are many, that run from one relapse to another for periods
a3 long as six months or even a year or more emerge from the
illness, of they survive 1f, 1n & permanently crippled state Even so
there 18 no immumty, further infection shight or grave being the
rule

The development of mitral stenosts 1s gradual the signs becomng
clear m general after a number of distinct 1llnesses or after very
long drawn periods of recrudescence Among the early signs are the
harsh systolic murmur, the appearance of a sound m md diastole,
giving a sort of gallop rhythm The extra sound 1s probably an
accentuation of the normal 3rd heart sound, often occurning at this
phase of the cycle and especially to be heard in children Later a
diastolic murmur appears at the same phase of diastole or runs
through drastole as 1t does charactenstically 1n mitral stenosis of
the adult Another slow development 1s adherency of the heart to
the chest wall m cases where pencardial nflammation has not
confined 1tself to obliterating the sac but has spread beyond 1t

The description of rheumatic heart disease as 1t develops to be
come chronic and as 1t 13 here described 1n outhne 1s incomplete 1a
two particulars On the one hand, 1t 1s clear that the heart may also
be affected permanently by rheumatic fever occurring m adult Iife,
and mamifesting 1tself as a more acute attack i which arthritis 1s
promment though m ths form the heart usually escapes On the
other hand the past rheumatic illness cannot always be 1dentified
In cases of mitral stenosis 1n adults a history of mfection 13 obtamed
1 about half the cases only this 1s due mn part to relance vipon a
Instory of an 1llness with arthntie symptoms It 13 due also to the
development of serious heart disease as an msidious rheamatic pro
cess, unaccompanied by such symptoms as would be regarded by
Patient or patient’s friends as constitutng defimte 1llness The more
closely children who have displayed single and definite attacks of
rheumatism are watched, the more evident 1s the difficulty of
statmg that there 1s no longer active mischief Without presenting
fever the child from time to time 1s unfit and has perhaps pamns
i the limbs, the pulse rate 1s at times unduly rapid, the routinc
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examination brings to hght a few days of slight temperature, a
friction rub,a temporary prolong of the A-V conductioninterval,
a dropped beat, or other sign that but for close and frequentserutiny
would escape notice Similar mncidents are to be noted m young
patients with mitral disease who give no history of past illness
Another indication of stealthy mvasion 1s the not infrequent dis
covery of unsuspected active lesions of rheumatic type 1n the hearts
of patients dymng of cardiac failure

The mortahty dunng the active stages of the disease 1s usually
estimated at about 5 per cent m the first year, and 20 per cent 1n the
first ten years, after the onset The rate vanes much, however, and
15 very high among slum children who fail to obtam early care and
treatment It 1s vanously reckoned that of those developing rheu
matism 1 childhood, 60 to 80 per cent ultimately mamfest clear
signs of heart disease.

The prognosis for the mdividual attack of active mischuef depends
upon the general strength of the chld, the appearance of debility
and bemg unfavourable, 1t depends especially on the signs
in the heart and particularly upon the degree of farlure present and
1t depends upon the course the wnfection 18 taking, and that is often
impossible to estimate A high, bref fever that has been falling 15
more favourable than a lower fever long continung A first attack
18 more favourable than a second, & second than a third, as already
ndicated

The distant future of the individual case depends upon when the
njury to the heart by active theumatism will end, and the extent
of mischief that will then prevail To prophesy at all accurately would
require not ouly precise knowledge of the damage already present,
but foresight of the tume and seventy of remfection The prognosis
from this standpomt will be greatly simplified when we are able to
prevent the recurrence of active mischief It 18 marfest from ex
perience that patients who are properly guarded are m a much more
favourable position than those who are niot It 15 also 1 general clear
that as each year passes and the chuld 18 growing towards adolescence
and matunty, the most dangerous period 15 passing The outlook
13 very unfavourable 1 the ¢hild continung o erowded and un-

hygieme home, and m these eigns of 1l
health and presenting frequent recurrences of low grade infection
The outlook 1s unfavourable in cases presenting subcutaneous

nodules.
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TREATMENT

The patient 1 whom active disease exists should be removed
from the unhygieme home to an mstitution With proper nursing
facibities Rests Luntil active huef 18 no longer suspected
namely, until temperature and pulse rate are contmuously normal
and have been so for several or, mn the case of long 1illness, many
weeks An object of rest 1s to avord strains of joints or mncreased work
of heart that may help to light up active trouble Tender jomnts
should be swathed 1n cotton wool Patients who are febnle and
sweating should be dressed in flannel or woollen clothing that 19
easily removed and food should be soft and much of 1t taken in
the form of flud Fever 1s treated by means of sodium salicylate
or the acetyl compound, both fever and pain are abated by these
remedies, though they appear not to influence the course of the
disease otherwise Pyramidon, bemng less toxic than saheyhe acd
derivataives, 1s also used, but being less effective i lowering fever
18 more surted to the treatment of chorea The pain of pericarditis
and restlessness are treated with opmates The use of digitahs for
failure with congestion 1n this or any other acute febrile illness, 13
not usually to be recommended

Patients 10 whom the disease 1s runmng a long course should be
moved whenever possible to a hot sunny climate The benefits of
this procedure are rapidly displayed and signs of mfection often
completely disappear Experience 13 beginming to show, too, that
recurrences are rare so long as the child 13 kept in tropical or sub-
troprcal chmates In temperate climates these conditions should be
reproduced as far as possible by keeping warm those patients who
are fit to be treated on couch or on chair, and by exposing them to
arr and sunlight

Convalescence should proceed slowly and be well consolidated, in
cases of carditis the end of active infection 1s most difficult to gange,
and months must pass before recovery can be regarded as complete
Return to exercise must be very gradual Tonstls that are obviously
diseased, or frequently become mnfected, should be removed, but
routme tonsillectomy has not been shown to reduce the frequency
of remfection.




CHAPTER XXII
CHRONIC RHEUMATIC BEART DISEASE

Ix northern chimates rthenmatism accounts for as much chrome heart
disease as any other single agent, and probably for not less than
30 to 40 per cent of all cases Thiy percentage varies greatly for
different age perrods In children and m adolescents, once we
exclude congenital malformations, 1 13 the only important cause
‘When a canse can be assigned, 1t 1s theumatism 1n the great majonty
of patients i the third and fourth decades of hfe After the age of
forty syphihis begins to take a place Atfter fifty 13 passed, arterio
sclerosis assumes an ever increasing importance, till 1t dominates
heawaly

A description of the established lesions, or chrome forms of disease
anising out of rheumatic infections, has been anticipated by the
account of therr development and by the preltminary desenptions
of structural lesions and funetional disturbances of the earher chap
ters of this book In this section, therefore 1t will be unnecessary
to do more than outlme the cluef manifestations of the chrome
theumatic heart

The patients may cisplay valve defects, sigus of cardiac enlarge
ment, symptoms and signs of farlure, wregular heart action, ete It
will be profitable to note the frequency with which many of these
phenomena appear, and to examine, where 1t 13 useful to do so, their
nterrelationships, with a view to obtaining & sunple basis for subse

quent groupmng

Carer MANTFESTATIONS

Vale disense —The frequency with which the valves are affected
1 the active stage of the disease, and the measure n which they
become deformed 1n healing, have been desenbed (pages 131,140, and

199) Asmughtbecxpected from theirds t, cases of rh
206
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heart disease almost nlways display clear chimeal evidence of valve
disease, that 13 to eay, they show signs of mutral stenosis, aortic re-
gurgttation, or aortic stenosis Mitral stenoss 1s twice as common as
aortic regurgitation and twenty times as common as aortic stenosis,
aortic and mitral disease are not mnfrequently combmed Adult cases
1n which there are definite evidences of disease, such as enlargement
of the heart, or fibmllation of the auricles, or congestion, without one
of the named valve defeets, are comparatively rare This statement
18 made subject to the understanding that every care has been taken
to recognise early cases of mutral stenous (page 143) Rheumatic
patients mn whom there are no signs of cardiac enlargenfent and
no evidence other than a systolic apical murmur are numerous,
these have been referred to at an earher stage (page 156) Here 1t
may be well to comment again upon the sigmficance of the systolic
murmur mn its present relatton to rheumatic discase First 1t may be
said that such a systohic murmur appearing durmg the period of a
rheumatic infection may form a gmde to cardiac mvolvement (page
201), but expenence shows that 1t has far less value as a sign left
behind when active mischief has disappeared A heart that 1s left
with this sign only 18 one which at the most has been hghtly in
volved, and there 18 actually no evidence to show that, taken to
gether with the history of rheumatism, 1t has appreciably more
significance than has rheumatism by atself

Pericardial adhesions —Many of these cases show after death
sumple obliteration of the pericardial sac, a condition, however, of
Iittle consequence

Enlargement —In an earlier chapter hypertrophy of the heart and
of the right and left ventricles have been discussed 1n relation to the
chief valve defects {page 117) In rheumahc heart disease signs of

nt are d cluefly 1n cases of aortic

regnrgxtatmn and usually but not always this 15 free regurgitation,
comparable signs are found also 1n a few patients suffering from
mutral stenosis, though 1n general the hearts in these present less
evidence of enlargement Occasionally cases are seen 1n which con
spicnous enlargement occurs 1 the absence of any mgn of valve
Jesion or pericardial adhesion The signs of cardiac enlargement vary
very greatly from case to case, as judged climeally, hearts of almost
any size may be found i association with any of the valve defects
Enlargement 1n 1ts vasious degrees runs more parallel with various
degrees of farlure thap with the estimated and varymg burdens of
work,
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Breathlessness and failure —Breathlessness on effort 1s the chief
symptom of rheumatic heart cases There are patients m whom
exercise tolerance 18 good, who nevertheless present aortic regurgita
tion or mitral stenosis, and may or may not have signs of some
enlargement of the heart, theirr number1s hmited Chrome rheumatic
heart cases show all grades of defective exercise tolerance, 16 1s the
symptom that ultimately becomes lmked with signs of falure as
the reserves are exhausted

There 15 a general but mmperfect relation between exerase toler
ance and the size of the heart Good exercise tolerance 1s almost
confined to patients with Iittle or no cardiar enlargement Those
with fair exercise tolerance mostly present defimite or moderate,
rarely considerable, enlargement Patients with considerable en-
largement are usually breathless with httle or no effort, for the most
part they show systemic and pulmonary congestion or are near to
domng so Patients with congestion usnally exhibit unequivocal signs
of enlargement The relation between farlure and size, however, 18
not a strict one thus 1t 1s broken by patients who, while having small
hearts are easily rendered breatbless The most notable of these are
mstances of mitral stenosis, breathlessness 1s more conspicuous
association with mitral stenosis than with aortic regnrgitation
There are mnstances, too, of deep venous engorgement In patients
who show few signs of enlargement Relatively small hearts fail,
though not 50 frequently as do large ones A small heart and systemic
congestion that s deep and long continued 1s an assoclation suggest-
ng encasement of the heart by fibrons bands or calaified pericardrum
{page 181)

Congestion, predominantly systemic, 13 the usual termination 1n
cases of theumatic heart disease T'ailure1s due in part to the unusunl
burdens of work that the heart has to bear, such as valve defects of
various kinds, and sometimes strong adhesions, for these deplete
reserves But the chief factor, nevertheless, must be wherent 1n the
muscle 1tself, for fatlure can oocur without the mereased burden
And yet muscle that has faled cannot at present be recognised
histol 1ly or bioch iy There 1s of the mterstitial
fibrous tissue, a httle atrophy here and there, a httle fatty change,
for the most part the fibres seem sound, and the musele presents no
more change than 1s often found 1 hearts that have not farled The
change 1 the quality of the muscle 13 more subtle, and frequently l:
13 brought about by some recent infection from which the patx;“n

has sufiered Not only a rheumatic mfection, ‘but infections of other
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types, or mfarction, endanger or termnate the hves of those who
are near to congestion or actually display 1t

Anginal pain 18 experienced by some, these, if young, are nearly
always cases of free aortic regurgttation with much cardiac enlarge
ment Cases of auncular fibnllation or of mitral stenosis rarely sulfer
from angma, but a few of the latter and a few cases of rheumatic
heart disease without valvular trouble expersence angina after pass
g the middle years of Life

Precordal ache, soreness, or other discomfort 15 a frequent mmor

Auricular fibrillation 13 one of the most serious consequences of
rheumatic ifection and plays an important part in the course of
chronte theumatic beart disease That the relation to rheumatic
disease 13 a very close one 15 shown by the fact that about two
thirds of all cases of fibrillation belong to this groap Among mitral
stenosis cases, and also among rheumatic cases that present no
defimte evidence of valve lesion, seen in adult outpatient depart-
ments about a fifth exhibrt auncular fibrillation Aortic cases
present 1t much less commonly

Apart from the past rheumatic hustory the reason for the fre
quent association of mitral stenomis and fibrllation 18 unknown It
would be mcorrect to regard 1t as caused by mechanical strain m
the auncle, for 1t can occur when the aurcular muscle 1s hyper
trophied or when 1t 1s largely atrophied It cannot be ascribed wath
any confidence to such lesions as occur m the auricle, the muscle
of which usually shows a good deal of fibrotio, atrophue, and fatty
change, but not constantly There 13 no known mechanieal strain
or muscular lesion 1n the cases of fibrillation which 18 not known to
exist 1n cases of normal rhythm also The ultimate cause of fibnilla
tion 1s unknown

Auricalar fibrillation 13 promment during a relatively late phase
of rheumatic heart disease It may ocour at any time after infection,
from the acute stage onwards, but 1ts meidence hegins to be heavy
at gbout twenty five years and, as the disorder of mechamsm 1s
essentially persistent and fresh cases of 1t develop, the proportion
of cases showing fibrillation mounts stendily with ago, at least half
the cases of mmtral stenosts reaching forty years aro affected by 1t
Owing to 1ts very frequent assocration with mitral stenosts, and to
1ts baneful effects, the onset of fibrillation makes a chief event m
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the Inves of a large proportion of these patients There may be
2 prelmmary perod of paroxysmal fibnllation, but more usually
fibrdlation comes and, having come stays to distimgmsh the last
phases of the disease
The effect of fibrillation upon the circulation has been considered
(page 93) In rhenmatio heart disease, fibnillation 1s usually assoct
ated with a lugh rate of ventricular response, owing probably to
relative health of the junctional tissues When 1t comes 1t therefore
makes a heavy call upon the heart s reserves, and, as these are
generally reduced, and often much reduced already 1t altost always
much breathl and often and quuckly brings obvious
congestion Failure with congestion, associated with aurwular
fibrillation, 18 the usual termmal picture, and the end m most cases
would come quickly were 1t not for digatahs
Paroxysmal tachycardia and aurcular fluiter —The first of these
18 common and the latter 13 much rarer They both favour cases of
mtral stenosis with cardiac enlargement and at therr onset have
much the same effects on the circulation as has fibrillation of the
auricles
Embolic and thrombotic accrdents —Embolsm giving rise to
nfarction of the lung has been desenibed fully (page 23) Sumple
emboll anse m symular crreumstances from the left heart and find
their way nto the systemic system The case 18 usually one of mitral
stenosis and auricular fibnilation the clot 1s formed 1 and detached
from the left auricular appendix Sometimes the emboli are derzved
from the apex of the left ventricle The accident may happen when
normal rhytbm s restored by quimidine {page 101} These unimfected
emboli may lodge like nfected ones (page 191) in any artery, but
the most important, 1s the middle cerebral
Very occasionally m mitral stenosis e large thrombus becomes
detached within the left auricle It hesloose as a ball in this chamber
and may cause sudden death by plugging the mitral onfice
‘Hemplegia, with or without aphasia, 13 not infrequent as a sudden
acadent 1 mitral stenosis with fibrllation and in other forms of
rheumatic heart disease In these 1t 13 usually embolic Hemiplegia
peeurs, of course, 1n other cardiovascular cases, thus 1t 18 not m
frequent 1n arteriosclerosis and hypertension but n these 1t more
often results from thromboss or haemorrhage Whether 1t anses
from embolism or tk b partial or derable recovery 1s the
rule, occastonally complete recovery happens within a few hours
or days Treatment of the paralysed hmbs by massage and proper
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posture should begn after the first few days, if the patient’s con-
dition permits, and shonld be continued for a few weeks after -
provement has ceased to be perceptible

Thrombosis of vems occurs chuefly 1n cases of failure with con-
gestion, the most frequent sites noted chnmecally being the veins of
2n arm or leg The obstruction causes cyanosis and oedema, the
latter often p 1 the correspondng himb, the temperature
of which 15 often distetly raised The affected hmb should be pro-
tected and kept at absolute rest for several weeks

Acute pulmonary oedema, an oecasional aceident 1n mitral stenosis,
and a less frequent one i aortic disease, has been descnibed already
{page 22

OQurring oF Types, TREATMENT, AND PROGNOSIS

As has been seen, cases of chrome rheumatic heart disease present
signs of valve disease of different forms, of cardiae enlargement mn
different degrees, of disordered shythm of different kinds, and symp-
toms and signs of failure n different amounts These do not group
themselves simply, but combme m a very large number of ways,
50 that 1t would be dufficult to find many patients exactly alike In
sttempts to classify, one way would be to use valve defects as the
basts, this 18 the t1me worn plan, 1t has never been very serviceable
erther from a chmical or pathological pomnt of view A classification
by valve lesion 18 too anatomical, too little expresses functional

ahlés am TaR a1 s

division uses neither an anatomical nor a sumple functional basis,
1t adopts & natural classification based upon clinscal experence
The groups here specified are not entirely comprehensrve, neither
are they sharply separable, but they enable the display of all the
common forms that chrome rheumatic heart disease assumes, and
they subdivide the patients mto a few simple and useful categories
from the standpownt of prognosts and treatment

(@) Valvular disease the chief finding ~A not inconsderable
number of patients present signs of valvular disease, usually a
shght aortic regurgitation or a mitral stenosis, but little or no evi-
dence of enlargement of the heart, and an exercise tolerance that 1s
good or fair They are cases that have come under observation for
munor symptoms, or 1 which physical signs of valvular disease are
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discovered unexpectedly The outlaok for these patients 1s i general
good, most of them will ive for very many years, and hive busy and
even active Lives, talung exercise such as walking, riding, swimming,
cycling, golf, or engaging i manual worlk, such as carpentermg,
fitting, plumbing, decorating Many men of this class fought in the
trenches in the 1914 war The women do house work, or 1 factories
such work as packing or machine work, many of them marry and
bear cnldren without harm (page 274) The patients require little
management Yattle should be said to them about their hearts, they
need occasional advice about thewr work and habits

(b) Auricular fibrillation the chief finding —The cases of this
group come complaming, when untreated, of palpitation, of breath
lessness with brisk walking exercise, present few or no signs of
cardiac enlargement, and are almost always, but not always, found
to display, m addition to a lar fibrill signs of mitral sten-
osis The ventrnicular rate 1s controlled by digitahs Although 1t 1s
remarkable how much many such patients do with impumty, the
outlook m them 13 not so good, and Iife should not be so strenuous
as m the preceding class

(¢} The central and chief group —These patients complain chiefly
of breathlessness when they walk on the flat, tolerance of exercise
beng only fair or decidedly poor, the heart 1s found to be defimitely
or moderately enlarged, and signs of aortic disease or mutral sten
o0s18, or both, are discovered In those with matral stenosis, aurtcular
fibrallation 1s often present

This 1s the largest class of rheumatic heart case in adults The
prognosis 1s not good, there 1s a mortahty of one third of the cases
within ten years of diagnosis Death when 1t comes 1s from cardiac
failure 1n the majonty Thus 1s especially the case for rutral stenosis
Infective endocarditss claims some of the cases Many of the group
survive longer, however, and, surviving these years, show for the
most part httle change In this group the death rate 1s equally
great for mitral stenosis, for aortic regurgitation, and for a com-
bination of the two Factors on which cluef stress 1s to be Jaud are
the degree of cardiac enlargement and the cardiac reserves The
patients lead, or should lead, very restnected lives, being unfit for
more than hght or sedentary work, or for any active exercise, thef
prospect of living 15 lengthened by lving carefully It 13 unw bxseuo
women 1n this class to bear children In those who display fibnilla
t10n of the auticles, digmitalis 13 to be used approprately Al; mt{:u;:
close supervision, therr symptoms should be & matter for freque
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interrogation and test, the vewns of the neck and the hiver should be
watched most corefully As years go by, a number develop signs of
failure and usually do so abruptly Most of the examples of nfarc
tion of the lung and of hemipl that are tered come from
this group

(d) Cardiac enlargement the chief finding —There are nstances
of considerable enlargement, of the heart, without actual congestion,

chrefly 1n con, with free aortic regurgitation, but

occasionally found apart from 1t Almost without exception the
cases have poor eXercise tolerance, being breathless upon the shghtest
exertion Among them also are cases of severe angina pectoris at
rest, which have been described earlier (page 65) The patrents rightly
spend much or all of their trme m bed, the prospect of life 1s but a
few years, and 13 very short 1f the subjects are not well guarded

(e) Venous congestion the chief feature —When present, systemic
venous congestion domimates the preture, controlling the outlook
and govermng treatment, valve lesion, 1f present, 13 but a subsuidiary
constderation This congestion may be combined with aortic disease
or with mutral stenosis the latter 1s the more frequent combination,
there may be no defimte valve lesion to diagnose It matters little
Congestion 1s associated with various degrees of enlargement,
usually moderate or constderable Because 1t reacts well to digatalis,
the case of congestron with fibrillation 18 more favourable than a
simular case displaymg normal rhythm Chronie systemic congestion
or pe pul Yy that cannot be relieved are
and tely t} Cases of cong even
when responding to treat: 1ly relapse, and the prospect
here 15 not in general long though it varies by some years Those
patients who are relieved slowly, and those who, when relieved,
Ppresent derate or derable enl of the heart, are least
likely to survive

B a

This subdivision of chrome heart disease mto a few appropriate
categories sufficiently mndicates the chief Imes of treatment to be
followed, as these are described m other parts of this book, and 1t
begins to outline & plan of prognosis that proves satisfactory 1n
practice, and which 1s dealt with more broadly in the final chapter
Inrheumatic heart cases that have become established the heavest,
death rate 18 between the fifteenth and thirtieth years apg it 18
heaviest 1n the early years of this period because these are the Jears
of active disease By the fortieth year less than half the patients
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survive This statistical statement has only a hmuted value, how
ever, In assessing the prospects of individual patients, a number of
whom hive on to old age Individual prospects are to be gauged on
the lines laid down 1n the preceding classification

INFECTION

In so far as rheumatic infection 13 concerned, enough has been
said mn the preceding chapter to make 1t clear that 1t brings an ele
ment of great uncertamty mnto prognosis In dealng with young
patients, still m thewr teens or entering therr twenties, the posst
bility of present rheumatic mnfection must still be considered but
as the patient 13 older, so search for and exclusion of signs of this
nfection becomes less important The oceurrence of subacute bac
teral endocarditis cannot be foreseen A proportion of these chrome
rheumatic heart cases acquire this mnfection and, when 1t 15 dia
gnosed, prognosis changes correspondingly, but as 1its coming 13
unpredictable and 1s infrequent, 1t should not enter mto the con
sideration of the prognosts of the nmnfected mdividual

DEGENERATIVE CHAMNGES

Patients who survive well mio and beyond the forties enter the
phase of Lfe when degenerative changes appear Artenal disease
begins to take a promment place, perhaps the coronary arteries
become sclerosed and bring m an anginal syndrome, perhaps the
artenial pressure becomes rmsed Breathlessness becomes a moro
severe and persistent symptom These new troubles, not mfrequent
1n late rheumatic heart disease, bring fresh complexity to the case



CHAPTER XXIIT
SYPHILIS OF HEART AND AORTA

Among white people of northern chmates, syphulis 1s a decl!
cause of chronic disease of the heart and vessels It has always been
less important than rheumatic fever and arterial disease It attacks
particutarly the aorta, involving its valves in the later years of life
Tt 13 much more frequent 1n males than females It s the chief cause
of aortie regurgitation mn old men

Syphilttic aortic disease, ke tabes dorsalis 1s a very late mam-
festation of the ongmal mfection, 1t 13 the most frequent lethal
consequence of this infectton The reason for the long latent
period 13 unknown, but 1t averages about twenty years mfection
occurs usually 1n the twenties and the peak in the ncdence of
syphilitic aortitis 1s near the forty fifth to fiftieth years It may
follow congemtal infection, and then the latent period 1s in general
shorter

PATHOLOGICAL ANATOMY

In attacking the blood vessels, syphiis concentrates upon the
aorta at 1ts origin, the ascending and the transverse aorta 1s usually
mvolved m decreasing degree, as 1t 1s traced onwards to the
mouths of 1ts brachiocephalic branches Less ly the process
mvades the di ding aorta, lly the abd 1 aorta
The mouths of vessels 1ssuing from a diseased aorta are always -
volved, but the branches of the aorta in thewr length escape, the
chuef though 1nf; P bemng the artery The
disease often affects the smuses of Valsalva heavily, hero the mouths
of the coronary arteries are implicated, the disease does not 1nvade
the vessels themselves, but ends abruptly at thewr onging

The disease consists of a chrome inflammatory process, marked
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by lymphocytic wfiltration and fibroblastic reaction, and by m-
timal thickening of local vasa vasorum It probably starts in the
adventitia, 1t 1nvades the wide media, breaking and separating 1ts
elastic laminae Yntimal thichening oceurs, and the process of repair
continues to lay down fibrous t1ssue here and also i and around
the weakened aortic wall, while the mflammation continues The
mternal surface of the aorta 13 charagteristically deformed by
numerous, large and small, often depressed, fibrous scars, of white
or pmk colour Atheromatous changes are mized with these m a
degree increastng with the age of the subjeet The mouths of vessels
1ssuing from the diseased aortic wall are much fibrosed and, as
shrinkage 10 these 13 less opposed by dilatation, they are often greatly
constricted, a matter of supreme consequence m the instance of the
coronary vessels, and of diagnostic import 1n the case of larger
branches

As the affected wall of the aorta becomes deficient 1 resisting
elastic lamimae, 1t stretches under the pressure of 1ts contamed
blood It may dilate more or less umformly until 1ts diameter 1s at
least twice that of a normal aorta, at a time not sharply distingmished
m the process, or by termnology, dilatation becomes fusiform
aneurysm” Expansion may proceed less regularly A diatation in
one direction may become a definute bulge, this may widen to form
a small round projection, or saccular aneurysm, or one bulge may
unite with others to form a much larger and uregular aneurysm
Aneurysms vary much in shape, size, position, and in thewr direction
of pomting All structures that lie mn the path of expanston are com-
pressed, distorted, displaced, or destroyed Bone of rib or vertebra
and ather resistant stractures are eroded Saccular aneurysms are
often lined, and sometimes filled, by laminated clot This may be
dense ond solid, or prerced by blood channels

The disease attacks the aortic valve through its commissures,
whach become mnflamed, the cusps become thichened and retracted
Simultaneously, i greater or less degree, the structures supporting
the valve are weakened, the valve ring dilates, and the cusps,
lengthened but shrunken, are held away from the onfice, which
they were got to guard

Hypertrophy of the heart 1s the rule 1n syphihific aortitis, 1ts
conspicuous 1n cases 1 wluch aortie regurgitation has been free,
and then affects the left ventricle in general more than the nght
Gummata are occasional at an earlier period of the nfection and
sometimes invade the auriculoventnicular bundle (page 105} But
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the later stages active inflammatory lesions are small and rare An
1mcrease of interstitial fibrous tissue 1s found, but changes m the
muscle fibre are not pronounced

In dealing with the chimeal mantfestations of syphilis of the heart
and aorta, 1t will be convement to consider the aorta first and the
whole condition subsequently

DILATATION AND ANEURYSM OF AOPTA

SYMPTOMS

The comp of patients suff from dilatation or aneurysm
of the thoratc aorta are extremely vaned By far the most frequent
are pan and breathlessness But, as the aorta 13 syphilitic, the
coronary mouths often narrowed, and cardiac failure 1s present m
greater or less degree, these symptoms cannot be aseribed usually
erther to dilatation or to aneurysm

Pain across the upper part of the chest may be frankly angmal
often 1t 1sless characteristic and then, while sometimes to be ascribed
to erosion of the sternum 1ts cause s mere frequently obscure
‘Whether or not pam can be produced by the stretching or mnflamma
tion of nerves lying 1n the wall of an enlarged aorta 1s unknown

Breathlessness 1s usually the result of cardiac falure, but 1t may
be contributed to, or caused by, compression of trachea or bronchus
or by compresston of the lung and 1 other ways as well

Most of the important symptoms of aneurysm are defittely pro
duced by pressure on other structures Thus pam comes from irrita
tion of nerve roots, or from the erosion of bone, difficulty in swallow
g comes from pressure on the gullet Haemoptysis comes from
erosion and ulceration of the trachea, bronchus or lung an actual
leak from the aneurysmal sac itself being not unusually demon
strable Cough may result from the same lesions, or from infection
of air passages or lung These and other pressure symptoms will be
noted again & Lttle later

LOCAL SIGNS

Pulsations —Several forms of pulsation occur 1n cases of aneurysm
and form valuable signs

Pulsation @ $he 234 nght wntercostial spuce, nest the slermum,
18 the most frequent early sign of aneurysm of the ascending norta
The sign oceurs, however, much more commonly when the right
lung retracts from the base of the heart, or when the heart 1s over-
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acting espectally 1n aortic cases with or without aortre dlatation
But m these wmstances pulsation 1s more visible than palpable, and
1t 13 & brief and not a sust d systolic mov t as1s tht
of aneurysm When due to aneurysm the area that pulsates 1
slways dull to percussion, but rarely so 1w sumple dilatation of the
aorta

Pulsation 15 also cansed by aneurysm 1 the 2nd or 3rd left nter
costal spacenear the sternum, though lessfrequently Localpulsabon
m this region much more usvally results, however, from retraction
of the left lung, dilatation of the pulmonary artery, or upward dis
placement of heart when the contents of the abdomen are greatly
mcreased Pulsation 1n the same spaces 13 common 88 part of &
diffuse pulsation over the heart (page 120) In aneurysm alone 18
there a sustaned systolic pulsation, dulness, however, may also

pany & dilated pul 'y artery

Movement of the manubrium sterny, if systolic and sustatned, 19
an almost diagnostic sign of aneurysm and 1s not wfrequent

Local pulsation from aneurysm may appear on occasionin almost
any other part of the chest, front or back, and may affect rib of
space, but 1613 infrequent 1n the back and on the front of the chest
below the 4th nb

Episternal pulsation, systolicm time, 1 frequent bothin aneurysm
and dilatation of the aorta When the arch of the aorta enfarges i
wards appreciably, the manubnum tends to be displaced forwards,
sometimes 1 aneurysms 1t 13 obvious that the trachea and sternum
have become unusually separated, whether this 1 s0 or Tiot, & ﬁl:f“:
pressed down behind the sternum may feel the top of a dilated ©
aneurysmal aorta An

Pulsating tumour of the chest wall 1 a late sgn of aneurysm b,
aneurysm may break through the chest wall, eroding stﬁm“m’r;u;
or cartilages 1n the process at any of the places named in the 1l
paragraphs, the site of election 13 the base of the heart, and espccl"’] fx’
to the right of the sternum Such tumours bulge at first alittle ta;d
become hemspherical or conical as they grow They are tend;::] for
the skin covering them becomes inflamed They are recognt form
what they are almost always without any difficulty, since thex]r f10n
and site are charactenistic, and because they pulsate The pul>3 aco
138ystolicand sust , 1t 15 expansile~that 13 to 537, 1t t“”es"‘ia
at nght angles to each part of the tumour’s surface Expms‘:,c Se the
tion 1 not to be expected 1f the tumour 1s only just ratsed 809 cuous
level of the surrounding skin It becomes obvious of consp!
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:,;”’“'.;fe tamour projects obviously or conspicnously Tlut the
mmeemq:ij of pul.ation 1n these tumours 13 ot very helptul,
‘_mmmmtm 13 already evident before the rmign i3 ohtalncd
man emym{ue;phsm of the chestwall moy pulsatoslighth and
are £0 duffere ifas on, but the eircumstances mn which these occue
confuzed Pu!: rom those of ancurysm that thoy rarcly should be
near the left o, tullg emp)ema 13 easy to recogi<o, OCCUTIINE nauntly
the berpual pple, 1ts pulsation 1s fecble and the fluid contalned (v
the bigh projection of pleura returns to tho mamn ploural sao wieke
T, zbt pressure of the hand
and,";ﬁ:l "‘g’ —The norta nrches over tho root of the I it Wk
the m(heap"lr;nhng unusually, forces thia root down aind tups o
placed und ¢ tug 1s felt f the tips of tho two indus finpetn we
lame1s elnhe Tower margm of the ericod artilago and thet artt
ofammg‘em H‘Ete‘l headwards The tug when Vigotows Ladding sty
resm b 44w dlat @ A ctmet 14l encotmtosel b l\)\n\\‘

t

A

Eﬂsz not be confused with the forward impuist e
;"“E carotid arteries
hn(;lm"“])ﬂatahon of tho aorta usunlhy produees \
the sternum at the lovel of tho 2nd and oftun ap e thw \‘l‘\
L;terspace The sign may be only just detie table vt ¢ it . :\‘
n:mlexs of dulness may extend & Rall tncn v W t ((‘ ulm:l l\\”ll‘(\\
ore & A y ot dutue
o the mght of tho sternal botdiin 1‘.“ :«‘.‘:ul(n AR

?fdmg 3 inches (8 cm ) 1n dime e T it
T meunam b

dutien te

L e e
Voela

3

Heart sounds —Becous® onlatht -
generally accom: anted by nott10 regurgtation to and fro murmurs
¥ accord Base of the hoart W hen aortte regurgita

are tho
ey i e e e L

3
An accentuation of the 2nd aortic sound 18
without; thnll) 18 usuel 4 15 pecular 10 having a shght musteal

at1on
fl':qxent l: ke o'j:: : ::pl‘od\l(:ed 'when n slack strp of Lnen is thre “ONS
?n& gdﬁ;ﬂmam Though not diagnostic 1t 18 2, ) g TP 1
¢ dilatations apd 18 f-o ol ae ,

sign to aorty
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palpable 2nd sound, an equally suggestive sign termed “diastolie
shoel”

The heart sounds are often remarkably well conducted fo those
parts of the chest wall towards which large aneurysms are pro
Jecting

X-ray shadow —Much of the contour of the aorta can be deter
mined by X ray exploration Innormal adultsthe nght border of the
cardiac silhouette 15 composed of two parts—namely, the rounded
outhne of the right auricle below and the almost straght shadow of
the superior vena cava extending from this to the clavicle The
transverse aorta as 1t passes backwards through the mediastmum
appears as a semicircular projection, or kmob, formmg the top of
the left border of the sithouette The first part of the shadow below
this knob may correspond to the t g of the d ding aorta
or to the pulmonary artery, and 1s usually Little curved The left
border 13 completed by the shadow of the ventricle These pomts
are displayed with sufficent clarby ain the orthodiagram shown
m Fig 21, page 119 1t 15 usually possible to obtam a clear 1dea
of the contours of the ascending and transverse aorta by screening
The contours become easter to decipher 1n their whole length as the
aorta becomes enlarged, and iformation as to the size and shape of
1ts several parts 1s ncreased by rotating the patient mto a nght or
left oblique position Many X ray measurements have been devised
with the 1dea of expressing the size of the acrta i numertcal terms,
but most of these are subject to error or mistmterpretation, and they
do not add appreciably to & simple judgment of the form and arex
of the vessel

When the aorta 1s dilated, the density of 1ts shadow 13 1ncreased,
its curves become fuller, but they retamn their smoothness, the
ascending aorta takes a more prominent part m the nght outlne,
the knob 1s outlined by a fuller curve, the knob may be raised untit
1t meets the clavicle 1t extends farther to the left Often the de
scending aorta 1s visible and descends for some distance before itis
Tost 1 the left border of the heart’s silhouette Thus the shadow of
the basal vessels 15 widened at all levels (Tigs 33 and 34)

Aneurysms of the aorta present very diverse X ray pictures
Early saccular aneurysms are usually recogmsed by closely following
+he vistble contours of the aorta in appropriate planes, 50 as to detect
at1 disturbances of 1ts normally continuous and rounded curves,
tion1stection of the line changes more or less abruptly where 1;!:!
level ot m joins the norta In oblique radiograms or sereemng the
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contours are examined for paralleltsm, departure from the eylindri-
cal form 19 sygmuficant When a definite tumour 18 present, 1ts shadow,
of st 15 aneurysmal, must blend with, and present a similar density
to, that of the remainder of the aortte silhouette Aneurysms (Figs

35 to 38) present sharply defined margms, for the most part smooth
contours, and no urregulanties of density Sharply defined aircular
outhnes are particularly suggestive, as they can only be confused
with cysts The presence or absence of pulsation at the border cf
the shadow 1s rarely helpful, because aneurysms often fail to drsplay
1t, because the normal aorta may be displaced by a sold tumour,
and because tumours often have pulsation transmitted to them

Expansile pulsation in a round tumour 1s of course decisive, but
thus 18 not often seen X ray signs in trachea and oesophagus are
described later

SYMPTOMS AND SIGNS OF PRESSURE

Owing to the anatomical relations of the sorta to the mediastinum,
aneurysm of thus vessel frequently causes symptoms and signs by
exerting pressure upon structures surrounding 1t Pressure mani
festations are usually the result of aneurysm of the transverse aorta,
and the chief are as follows —

The oesophagus 1s one of the most frequent atructures to be
affected, many patients complam of difficulty 1 swallowing solid
food Very few are unable to swallow and few regurgitate, a point
of importance in differentiating from other forms of stricture and
diverticulum If & mouthful of stiff barium paste 15 swallowed while
the patient is being screened an actual obstruction to the oesophagus
1s reacily demonstrable The obstruction 18 usually level with the
top of the arch of the aorta or just below 1t A noticeable lateral bend
or displ of the hagus to the nght may be noted when
the patient faces the screen, but this 1s usually more distinct when
the subject turns half left with the right shoulder forward The arch
of the aorts normally indents the outhne of the barmum filled oeso
phagus 1n dilatation or aneurysm of aorta this mndentation 1s 1n
creased and shows especially 1 night oblique and antero posterior
Views

Compression of the lung by aneurysm 13 uncommon, but occur
Ting results mn local dulness, deficient air entry, and crepitations
Occasionally the lung 1s eroded by the pressure, giving mse to
haemoptysts

Pressure on the trachea may be responsible for breathlessness or
stridor and, when the aneurysm ulcerates the trachea, for cough
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with blood streaked sputum, or heavier haemorrhage The most
frequent sign in the trachea 1s 1ts sight but distinct displacement to
the right at the root of the neck, this may be detected at the beduide,
and s well seen in many of the radiograms Deformity of the traches
18 responstble also for metallic (brassy) cough

Pressure on the left bronchus 1s common and causesat first deficient
air entry at the left base charactenistically producing absent breath
sounds over lung that 1s resonant to percussion later collapse,
bronchiectasis and local pulmonary infections may follow

Compression of the left recurrent laryngeal nerve causes an

T
32 63 )
37
33N> 40 &g
85

F10 34 —Orthodlagram  Man aged 80

B

¥16 33 —Orthodlagram  Man aged 47
welght 120 Tb_Aortlc regurgitation (free)
syphilit ¢ sortitls general dilitation and
elongation of the aorta The ascendisg
transverse and descending parts of the
sotta re all clearly visible Measurements

we ght1501b _Aortlc requrgitation (ellght)
syphilitic aortitls systolio blood pressure

0 mum Great widening of the ascendiog
sorta and of its arch The veatricle s
entarged and lles horizontally

In centimetres

abduetor, and later complete paralysis of the corresponding vacal
cord, changing the vorce, making the voice hoarse and the breathing
nols;

“yhen, very rarely, the left sympathetic nerve 1s caught and
paralysed the palpebral fissure and the pupil are narrowed, signs
that are rendered relatively more emphatic by mstilling o few drops
of 1 per cent cocame 1nto each conjunctival sac, for this dilates the
pupid and renders the ejeball more promment on the unaffected
side Sympathetic paralyss causes increased warmth of the faco on
the same side the colour of the affected shin may bo unchanged, or
1t may be redder or paler than that of the other side according to the
state of vasomotor tone m the latter Sumple inequahty of the pupils
1n apeurysm 1s common but 13 unexplained
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Obstruction of the supertor cava causes swellmg, most notably m
the face, and high colour 1n and often cyanosis of, the head and
neck, the vems of the neck are engorged but do not pulsate If the

i
p) 2
3 28] 103

TI0 35 —Orthodlogram Man aged 56
welgtt 1511b_Aortle segurgitation (fsee)
oyp)l o aortitta fusiform aneurysm of

ding aoréa the descending sorta is also
visiblo

F1¢ 37 —Orthodlagram  Man aged 6
welgtt 167 1 A waccular aneurysm (5) of
the gsceading sorta bulges to t1 e fight. The
arch of the aorta ia greatly d Lated or
actually aneuryemal

F10 36 —Orthodisgram Man aged 45
weight 139 I Aortie regurgitation (free)
syphilitic sortltls a conical aneurysm pro-
Jecta to the right from the ascending aorta
and the transverse aotta bulges as 5 sac to
the lett fn the cheat

¥10 38 —Orthodisgram  Man aged 56.
The ascending mm snd arch are d lated,
nd sn aneuryam bulges o the left from the
first: part of the dz!undlﬂz sorta.

patient survives long enough, anastomotic vems appear over the
clavicle and 1n the region of the shoulder The blood flow mn them
can be traced downwards over the front of the chest or axiliae
Ultimately the anastomoses may form very dilated tortuous leashes

Pressure on a subel vem the g arm,
and on a subclavian artery weakens tho pulse beyond Occasnoually
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lower roots of the brachial plexus are damaged, causing neuralgta
m the arm Pressure on both veins and nerve roots may yield um
lateral clubbed fingers

Descending aorta —Aneurysm of the descendmg aorta 13 apt to
develop very msidiously and to give nerther symptom nor sign till
1t has grown to a large size Obstruction of the oesophagus may
occur as an early 1solated event Compression of lung 13 frequent
The aneurysm erodes the bodies of the vertebrac may mvolve the
dorsal nerve roots, and 1n more advanced cases may even come to
press directly upon the spinal cord Erosion may be painless but
a steady aching pain localised m the middle Line of the back 1s the
commonest symptom 1t 18 sometimes accompamed by local tender-
ness The patient may complamn when the spmo s jarred and use
great caution m nismg from a lying to a sitting position Pain may
be more severe and radiate along the dorsal nerves Pressure on
the cord produces the fambar picture of paraplegia Dulness to
percussion and even pulsation may appear locally, but are rare
signs A skiagram will demonstrate the state of the vertebrae and
may reveal the tumour

DISTANT ARTERIAL SIGNS

Most valuable evidence of the involvement of mam arteries by
disease 1s often to be obtaned from their branches Inequality in
the strength of the radial pulses 1s frequent 1 aneurysm of the
thoracie aorta, when found 1t 1s not to be used until traced to its
source Furst the brachial, and then the subclavian, pulses are felt
to ascertain if these participate in the mequality Inequalty of the

pulses at the wrist 18 often due to difference in the size of the two
ER a w e ally

3
[

15 the less distinet, for 1n that case the innominate artery s ob-
structed It 1s unusual for more than one of the main vessels 1s5suing
from the arch to be mnvolved, though all three may be

When decreased, the pulse 1s anacrotic (page 138) or flat topped
1 form The up stroke of the pulse 1s never delayed, but, if the pulse
1s anacrotic on one side, then 1ts summut 18 represented by the second
wave of the pulse, and this gives an impression of delay There
may be but a flicker n the arteries of one arm, or no pulse may be
felt Weakness of the brachial pulse 1s associated with a corre

sponding fall of the systolc pressure reading on that ede It 1s
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erroneons to beheve that dimunished pulsation 1 the arterses neces
sanly weans a lessened eirculation 1n the Lmb, 1n aneurysm gross
1nequality of the radial pulses may be found, yet the hands may be
of equal warmth, and measurement may show the blood flow 1n
them to be equal 1n amount

The cause of a decreased pulse in aneurysm 13 obstruction at the
mouth of the corresponding vessel as 1t leaves the sac Thig 19 usually
the result of fibrosis and constriction of the mouth as part of the
disease 1n the aortte wall, ssoular constrictions occur 1n syphilitie
aortitis without aneurysm, though m these they are less common
because the disease 18 less advanced I have known the pulses m all
the thres vessels to be lost 1 a simple syphilitic aortitis A less usual
cause 1s blockmg of the mouth of the artery by clot lying mn the
aneurysmal sac, it 18 Tare for an aneurysmal sac to press upon a sub
clavian artery sufficently £o distort 1t That weakenming of the pulse
18 materally contnibuted to by the wastage of 1ts force mn expanding
the sac 18 a prevalent but erroneous notion If 1t were so, the femoral
pulses would often show more weakness then they do

CarpIosORTIC SYrIILIS

From considering 1n detail the diversc effects of syphilitic aortitrs,
attention 1s turned to the disease as 1t affects heart and sorta
together

Inmakingits delayed attack syphilis concentrates upon the aorta
Of symptoms directly referable to inflammation of the aorta nonc
are known, a dull ache across the sternum 15 an early and frequent
symptom, sometimes ascribed to this cause The disease usually
develops far before the patient complains, and the complaint, when
1t comes, arses out of one of four chief events The disease (a)
weakens the aortic wall so that this dilates or becomes ancurysmal,
(6) mvades the aortic cusps and their supporting structures, render
g the valve wcompetent, (¢) attacks the mouths of the coronary
vessels and causes angma pectorss, (d) produces, directly or n
directly, a decline of ventnicular efficiency Of these four chief
results the first, with 1ts pressure symptoms, has been constdered at
length The der have been d at length, though not
with particular reference to syphilis, 1n previous chapters The chief
mamifestations vary in their meidence or aro combined mn differ-
ent ways But when one 13 displayed, others are not often long
deluyed
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CHIEF MANIFESTATIONS

Dilatatron of the aorta, distinctly recogmsable, 1s found 1n at least
half the cases aneurysm occurs m an additional group amounting
to 15 or 30 per cent of the whole

Aortsc regurqitation 13 present i the great majority of the cases,
whether aneurysm 13 present or mot When present 1t 1s almost
always free, and extreme signs of regurgitation are frequent Shight
regurgitation 1s much less common then 1n rheumatic heart disease,
stenos:s of the valve s a ranity The reason for this difference is that
m syphibis the aortic rng 13 dilated and the cusps lose their support
Rupture of an aortic cusp 1s usually the result of syphihs and gives
rise often to a particular group of signs and symptoms already
described (page 136)

Angina pectorss of unmistakable type occurs 1 a number of the
cases The anginal subjects nearly always present aortic regurgita
tion Usually appearmg as an angina of effort, 1t often reaches
ultimately an unusual pitch of mtensity, attacks of great seventy
occurring once or several times a day the attacks are frequently

d by a mise of pulse rate and blood pressure

3
{pages 65 6)
Cardiac failure —In cardionortic syphihis breathlessness on effort
13 an slmost invansble symptom and 1 a large proportion of
the cases signs of congestion appear Pulmonary congestion predomi
nates The two chief known reasons for this fatlure are the increased
work that the heart has to do and msufficiency of 1ts blood supply
The exira work 15 due to the aortic reflux, and here allowance must
be made not only for the advanced grades of disease 1n the cusps but
for the merease m the size of the onfice that 13 to be guarded more
over these patients are middle aged or elderly, and Iugh or relatively
Iugh blood pressures are common among them Insufficient blood
supply results in part from constriction of the coronary mouths and
m part also from the heaviness of the ventricles that are to be
supphed through them Enlargement of the heart 1s conspicuous or
extreme 1n very many of these patients 1t 1s particularly so 1n those
with sortic regurgitation Enlargement, however, and sometimes
great enlargement, occurs when there 1s no mcompetence of the
gortic valve In general asin the case of rheumatic heart disease,
the degree of breathlessness corresponds with the amount of enlarge
ment Lattle can be smd of structural change mn the ventricular
muscle There 1s a certain amount of replacement fibrosis, 1t 1s true,
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but the cause of fallure cannot be recogmsed hstologreally here,
any more than 1n rheumatic hearb discase Expenence shows that
the muscle of an enlarged heart 1s rarely dependable Alternation of
the pulse (page 252) 13 not wnfrequent In elderly subjects athero-
matous changes occur m the coronary vessels and induce secondary
changes 1 the muscle, but coronary thromboss 13 not a common
accident m these patients Nerther does fibrllation of the aurcles
often contribute to falure, farlure with normal rhythm 1s the rule

As i other mstances in which failure with congestion comes while
the rhythm 13 normal, 1t 18 almost always progressive and terminates
hfe within six or twelve months As i similar but non syphibitie
cases, 1t 15 frequently accompanied by periodic breathing and by
distressing paroxysms of breathlessness, experienced especially at
night, and more closely described on page 21.

TYPES

The chief types that may be recogmsed convemently are —a main
group 1 whuch there 13 aortic regurgitation, with or without dilata-
tion of the aorta, but no angina, a smaller group i which angmnal
pamn dommates the climeal picture, and a third group of cases
presenting aneurysm Each of these types may or may not present
signs of venous congestion A fourth group 13 small because the cases
are ugnally dufficult to dragnose It 1s one 1n which there 15 syphilitic
aortitzs, with or without dilatation of the acrta and enlargement of
the heart, but no aortic reftux It has practical importance becausen
1t are represented many of the early cases It has theoreticalinterest
because the patients sometimes develop cardiac enlargement, even
great enlargement, and congestion, while the aortic valves still re-
main competent

DIAGNOSIS

In diagnosing syphilitic aortitis, 14 13 necessary to obtamn evidence
of syphilitic infection, and to 1dentify disease of the aorta The very
presence of aortic regurgitation n a man of forty five years at once

PR v
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palate, and the diagnosss 18 in httle doubt A positive Wassermann
reaction or association with tabes dorsalis 15 more valuable stdl A
negative Wassermann reaction, on the other hand, does not exclude
syphilis as the cause

A middle aged or elderly man who presents signs of aortic re-



228 DISEASES OF THE HEART [o: 4

gurgitation should always be searched closely for the chmcal signs
of aortic dilatation and of aneurysm And this exammation should
mclude, whenever possible, a thorough exammation of the chest
under X rays Tor, 1f definite evidence of aortie dilatation 1s found,
the diagnosis of syphihtic aortitts becomes probable, and 1f signs
of aneurysm are found, 1t becomes almost certamn Dilatation of the
aorta, however may occasionally produce retrosternal dulness to
percussion in cases of semle atheroma, especially when accompanied
by Iigh arterial tension though this 1s usually distingwshable by
the tortuosity of the aorta under the X rays Dilatation, and occa

sionally aneurysm, of the aorta oceur 1 coarctation of the norta this
condition 1s relatively rare and not diffienlt to distmguwsh (page 268)

Aneurysm 15 occasional 1 arterosclerosis (page 244)

The diagnosis of syphilitic aortitis when aortic regurgitation 19
absent 13 more difficult It 1s well to consider syphilis as the possible
origm of enlargement of the heart in all patients over forty years of
age n which the cause of enlargement 1s obscure A positrve Wasser
mann m these, however, does not suffice, since 1ts association may
be fortmtous To make the diagnoss certam, enlargement of the
aorta must be found as well

The diagnosis of aneurysm 1n 1ts early stages depends mainly upon
the closeness with which patients prone to display this form of aortic
disease are searched, and especially upon judicrously selecting cases
for X ray exammation Most cases should be diagnosed before the
patient complams of some symptom more or less distinctive of
aneurysm, and before there are mamifest signs aver the front of the
chest The diagnosis should hardly ever be made m patients under
thirty years When a sign or symptom of pressure upon a wediastinal
organ appears, it will be necessary to differentate between aneurysm
and new growth A positive Wassermann reaction will asuist m this
case, s1gns of zortic regurgitation will asuist even more, because they
will proclaim the aorta unhealthy, but i the absence of such asaist-
ance, the diagnosis of aneurysm will turn chiefly upon an X ray
exammation, upon finding that an artery leading from the aorta 13
obstructed, or upon the general grouping of symptoms and signs

COURSE AND PROGNOSIS

Syphilitic aortitis 13 a malady of Iater years when the natural ex-

pectation of hfe 13 not very lengthy It1sa serious disease, and often
‘comes under observation when far advanced Consequently the out
look 1 3ears 1s relatively short The average duration of Iife from
the diagnosis 1s about six yearsin patients under treatment, though
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quite a number live ten years or more A considerable number dies
suddenly In another large group of the cases signs of failure de-
velop, and this then progresses to end life usually within a year; a
few die of acute oedema of the lungs In a small number, subacute
infective endocarditis supervenes A few die of syphilitic merungits,
cerebral h h orasa q of aneurysmal pressure
on important structures Intercurrent maladies, including renal
dsease, account for many more deaths

In the mndividual case serious angmal aymptoms and aneurysms
influence the outlook unfavourably The anginal syndrome 1s usually
severe and rapidly progressive owing to further narrowing of the
mouths of the coronary vessels It 13 mn these cases and 1n those of
aneurysm that sudden death 18 so frequent In aneurysm sudden
death results from rupture of the sac externally, or into trachea,

P pleura, or p The average duration
1 cases of aneurysm 1s about four years from the diagnosis When
an aneurysm has bled, or by p has caused infection in the

lungs, the course will be measured 1n months But the prognosis 1s
not mvarably unfavourable, some aneurysms heal and 1n a number
the condition remains unchanged for eight to ten years after the
disease 13 discovered

Apart from these apecial d dividual p
turns mainly upon the degree of failure, as evidenced by symptoms
and eigns, and upon the size of the heart, much breathlessness, with
early or late signs of venous congestion, or great enlargement of the
heart, being omnous

The prognos:s should take mto account the rate of progress and
the reaction of the patient to rest, the figures here given are for
patients under full treatment and not at work There 1s no doubt
that the prognosis 1s much less favourable in those who continue to
do manual work, especially heavy work, which rases blood pressure
and strains the unhealthy aorta

TREATMENT

The cluef dral mn the ¢ of ayphilitie aortitia
1 all 1ts forms 18 rest Manual work, unless of the Lightest, should be
forbidden, even 1n the mildest cases, and patients who present much
enlargement of the heart, angina, or aneurysm should spend most
or all of therr time lying or sitting Diet should be ght (Diet II,
page 292) Strennous acts (page 291) are to be forbidden for all trme,
and strictly healthy habuts (page 289) inculeated Potasstum 10dide
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(15 or 20 gramsor 10 to 1 3¢ thnee daly) has proved to be a very
useful remedy i reheving pain combined with mereury 1n the form
of grey powders or inunctions, 1t 1s used as a specific remedy and has
been thought, but 13 not proved, to stay the progress of the disease
In using these remedies care should be taken to avoid 1odism or
mereurialism

Neosalvarsan and similar pr have been employed ex
tensively from the same pomt of view, and under fuil courses the
Wassermann reaction frequently becomes negative Ten to fifteen
mtravenous injections of neosalvarsan, 5 grains to test and after
wards 10 grains (0 3 and 0 6 gramme) are given at the rate of one or
two doses a week and the course repeated twice each year The
nncomplicated cases tolerate these mjections well According to
most avallable evidence this remedy prolongs hfe though this s
not umversally agreed Cases having angina should rarely be given
thus treatment, but early aneurysmal cases may

In treating thoracic aneurysm, a chief pomnt 1s continuously to
mamtam a low average blood pressure, and this 18 most safely ac
complished by rest by a small but adequate dietary, and by the
promotion of full hours of sleep Vasodilator substances are not re
commended It 13 not unusual to notice a decline 1n the size of a
pomting aneurysm as blood pressure falls with rest The use of very
low calorific diets and of other remedies such as the mtroduction of
foreign bodies 1nto the aneurysmal sac, having for their object the
promotion of clotting in the sac, s not advised It1s quite beyond our
power to control the amount and position of clotting m the sa¢ and
the remedies have each their special dangers, 1t 13 clear that clot may
form 1n quantity and yet fail to strengthen the aneurysm against
rupture, and 1618 clear that clots in forming may obstruct important
outgomng vessels and even the aorta itself Remedies of this class do
meore harm than good When an aneurysm 15 weeping mto trachea,
mto oesophagus, or externally, as 1t sometimes does before ruptur
ing the patient must be kept at absolute rest under morphia

Apgma and failure with congestion, when present, are treated on
Lines already laid down

The time to treat syphils 15 during the weeks following snfoction
Once the disease has declared itself 1o the aorta the damage 18 usually
arreparable

1 In the Umited States of Amenica the death r
aortitis sppears to bo heavier than mn Great Bntain,

gnenis

ate smong cases of syphibtio
upon whach the prognos ¢ Fere



CHAPTER XXIV
ESSENTIAL HYPERTENSION

VrrY hugh pressure 1 the systemuc arteries oconss transiently
rare cases of suprarenal tumour It 15 found persistently in most
cases of chrome nephrtis, chronic pyelonephrtis, wrmary obstrue-
t1on (hydronephrosis), polycystic disease, and some forms of tumour
of the kudney, 1t occurs 1n basiphule pitmtansm, snd coarctation of
the aorta

of primery flammation of the kidneys Such renal lestons as are
found are chiefly due to artenal and arteriolar disease The con
ditson 13 often familial It 18 almost peculiar to the later periods of
Lfe, being rare before the age of forty and having 1t8 chief incrdence
1 the period between fifty and seventy years It often follows
shortly upon the chmactere m women It 13 not nfrequently
associated with obesity The immediate cause of the high blood
pressure 18 Increased tone of the pheral vessels, and esp 1
of the artenoles The reason why there 13 pers)StEKl‘? mcrease of
artertolar tone is not finally known, though absorption from a
damaged kidney 1s the probable cause

PATHOLOGICAL ANATOMY

Hypertrophy of the heart 1s the rule, 1ts weight bemng usually
double the normal Much hghter and much heavier hearts are
sometimes seen The very largest hearts that occur are found when
highp and aortic regurg have coexisted Althoughthe
night ventricle 1s usually hypertrophied too, there is no condition
m which hypertrophy of the left ventricle 13 more domwnant than
n hypertension The morbid anatomy 1s often complicated by an
assoctation of lesions  Arterioscleroms in the aorts, or widespread
1n the vessels, 13 the rule, and the changes are often advanced, but
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they are unessential to the Picture and may be even less conspicnous
than 15 usual at & correspond g age C 'y disease 18 f1 t
Valve disease may be assocated, the aortic valyes being affected
by degenerative change, or by an associated syphilitic aortitis, the
mitral valve being stenosed by old rheumatic inflammation Rarely
the hidneys seem quite normal, they usually show changes, though
these vary much m degree Lhe renal changes are nterpreted as
resulting from thickeming of the arterioles, 1tself largely the conse-
quence of continuous high tension The arterolar changes are
widespread, espectally 1 ladney, pancreas, and hiver The fadney
may be brown m colour and eovered by very fine surface granula-
tions, representing the scars of minute atrophie foe, 1t may be
reduced 1n size and its surface covered by coarse granulations, the
famihar and more advanced red granular ladney

Syyeronms

There are no symptoms proper to hugh blood pressure Very many
of the cases feel 1n good health while leading active Lives mentally
and phbysieally, the condition being discovered mm a routine exam-
mation conducted for msurance or other purpose Others make a
variety of complaints, some of which arise from arterial disease

The onset of symptoms 1s usually very gradual, the patient
notiemg o lack of energy, fatigue, restiveness, headache, giddiness,
or other munor symptoms Occasionally 1t 13 abrupt, as when gevere
nose bleeding, or & minor or mayor cerebral attack occurs

Headaches frequent, especially after exereise and particularly on
waking from sleep It may be oceipital or frontal and 1s & dull ache,
or more mtense and throbbing

Nervousness, umntabihity of temper, with or without emotional
outbursts, are not unususl, especially 1 women who develop the
condition after the menopause Failing memory and mabihty to
concentrate are common

Minor cerebral attachs oceur, these may consst of dizziness with-
out rotation, fantness, or actual bref loss of consciousness, or they
may consist of transient mental confusion or loss of memory,
pareses OF paraesthesiae These symptoms may be premonstory to
apoplectic or other major cerebral seizures such as hemiplegia or

blindness
Disturbances of vision may result from retimtis or from mntra-

ocular haemorrbages.
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Cardiac symptoms are common Palpitation 1s frequent and may
be due to foraible action of a regularly beating heart, but more
usually to extrasystoles and occasionally to fibnllation The most
frequent symptom belongs to cardzac fulure, namely, breathlessness
on effort which 1s mild mn the early cases and increases until obvious
congestion comes A little swelling of the feet 13 not infrequent, as
1n other elderly people and 13 not necessarily due to cardiac failure
{page 27) In advanced cases cardiac asthma (page 21) may be
frequent and very distressing Anginal pain, occurring on exercise,
and ultimately at rest, 18 the chief complaint of a number.

RecoanirioNn oF Hiem BLOOD PRESSURE

Accentuation of the 2nd sound —It 1s widely believed that change
m the sound at the 2nd night cartilage means abnormality m the
systemyc, and at the left cartilage, i the pulmonary arteries, and
accentuation of the 2nd sound has long been used, and more ngidly
than 1s warranted, as evidence of raised pressure 1n the correspond-
mg artery Itis quite true that an accentuated second sound at the
2nd night cartilage 1s often heard in cases of high pressure, but such
accentuatron 1s not mfrequent when blood pressure 18 unrased and,
conversely, high pressure 13 not infrequent with the sound at or
below 1ts usual mntenstty It 33 fo be remembered that 1t 13 not
systohi pressure that 13 concerned m closing the valve and render-
g 1t tense but aortic pressure at the very end of systole and that
vibration of the valve 18 governed equally, if not actually to a
greater extent, by the rate at which the pressure falls away in the
ventricles at the end of systole Thus, while an accentuated 2nd
sound may usefully draw attention to rased blood pressure 1t 1s
mvalid evidence of high arterial tension Similarly, the conclusion
that pulmonary arterial pressure 1s raised cannot be based on an
accentuated 2nd sound at the left cartilage

Pulse tension —The fingers should be trained to recognise a high-
tension pulse, for a pressure meter can hardly be used as a routme
1m general practice The experienced will usually suspect high press
ure, where 1t occurs, as soon as the radial pulse 1s felt To make
wore certern the wmdex finger of the left hand should feel the pulse,
while the index of the right presses proximally upon the artery to

obliterate 1t The estimate of tension should never be attempted
with the fingers of one hand only The amount of pressure that must

o
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be exerted to obliterate forms the gauge A recurrent pulse will only
iy make 1t I to stop the artery low down as well
Sphygmomanometry —An accurate gauge of pressure at the top
of the pulse beat (systohc pressure) in the brachial artery can be
obtamned by means of special mstruments that are famibar
There are many forms, and most are gsound A few essentials
must be named The gauge of pressure, ¥f not a mercurial
column, should be checked agamst the latter from tume to tume
The outer surface of the cuff must be mextensible (leather or silk),
the rubber bag, for use on arm only, must have a width not less
than 12 em and must itself be more than long enough to encrcle
the limb completely, otherwise over estimates of pressure become
mevitable For very obese arms, and for the leg, larger cuffs should
be used In talang systohic pressure, the cuff pressure at which the
beats begin to reappear at the wmst 1s 1 general just as good &
guide 2s 15 the return of the sounds over the artery below the cuff
There are small errors and occasional fallacies with each method
As pressure m the cuff gradually declines the sounds below the cuff
become louder and later d: h i mtensity These changes may
happen once or twice during the dechine The pressure at which the
sounds begin to fall away abruptly and finally 13 the pressure usually
taken as the index of pressure at the beginming of the pulse beat
(diastolic pressure) It has been shown that normal readings of
diastolic pressure, taken i this way, are sufficiently close to the true
values, but abnormal very low readings are often less acceptable
In using systohe pressure fine distinctions of height are useless,
for the pressure varies much and frequently with pulse rate, with
emotion, exercise, and other causes A smgle reading has little value
unless low, or unless exceptionally high, for previous exercise or
present excitement will often lft the pressure to a high pomnt m
susceptible people (to 160 or 200 mm Hg) In adults repeated read
mgs taken in crrcumstances of physical and mental rest, show
normal pressures of 100 to 130 mm usually These are defimtely
normal values, but some would extend these imits mn older subjects
Values that are above 160 mm Hg defimtely surpass normal imuts
Such readings are nghtly regarded as less neglgible in & young than
1n an elderly subject, because they are less usual The average blood
pressure nises with age, this 1s not to say that nising blood pressure
1s normal, for many vigorous and long lived men retam low blood
pressure, 18 15 good that an otherwise healthy but aged man should
show & pressure below the average for hus years Resting pressures




v ESSENTIAL HYPERTENSION 233

of 180 mm and over are umversally regarded as well beyond
normality at any age, though pressures often pass 200 and readings
up to 300 or even 350 mm are found

Often 1n cases of wrregular heart action, and especially 1n aunricular
fibnllation, the beats pass the cuff at widely different pressures
The cuff pressure that allows the occasional large beats to pass,
while most are just obstructed, will form a useful, though 1t 18 not
2n accurate, gauge

Diastolic pressure lLies nearer than does systolio to mean blood
pressure and the latter expresses what the heart has to mantam,
for this reason and because diastolic p reflects peripheral
reststance more accurately than does sy stolie, theoretically it should
contribute the more valuable :mndex But diastolic pressure cannot
be read with the same umform accuracy as can systolto pressure, and
because 1ts range 1s smaller errors are moro serions, thereforo it 18
less used The normal resting readings are from 65 to 80 mm A
pressure of 90 1s usually and of 100 always abnormal In essential
hypertension 1t 18 not uncommonly as high as 130 mm , occasionally
1t rises to 150 mm or more

Other things bemng equal, when the pulse slows, 83 stolic pressuro
nises and diastole falls

AcCOMPANYING AND Frvar MANIFESTATIONS

Many of the patients are heavily built or obese, high coloured,
and becoming turgid 1n face when they stoop But there 18 no rule
High pressure 1s also found m small people, and many losg flegh
2nd become thi and anaemtc 1n the later stages of the malady

Vascular manyfestations —In addition to the signs of high Liseq
pressure already detailed are those of general arteral diseace (prge
245) Disease of the arteries 1s invaniable, often 1t 18 adranse,|

The rupture of small vessels 18 not uncommon, prechr,, are

d and often occur spontaneously 1 the s}
exaly iduced,an, ofiqn cccur spontancowly im the sk, purpurs

Apoplexy resuits Wiien & Capsusal d10ely DIeaks, ag sy B
oceurs almost exclusively 1 high pressure cases ang o v.:;g]e]nt L::x:;
Thrombosts of the muddle cerebral artery, a5 4 fent { by

fined to high p ©ases, P hemxp!eg;;, with or w**"
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out aphasiaz. Thromhosis of & coronary vessel too 18 often associated
with hypertension

Transient hemiplegia, monoplegia, or aphasia 13 occasonal
Having & duration of a few hours or days, these disturbances are
regartied‘ as vascular, and are classed with convulsions, a rarer

T as “encophalop »

Cardiac manifestations —It 1s the rule to find signs of hypertrophy
of the heart in greater or less degree and the signs of left hypertrophy

pecially, the emphy patient may not display this
mmbalance The 2nd sound at the base 18 often accentuated or
reduplicated at the impulse gallop thythm (page 250) 1s a frequent
sign Bystolic murmurs are frequent at the base and less o at the
apex The signs of aortic regurgttation or of mitral are
found oceasionally The rhythm of the heart 1s usually regular,
alternation of the pulse, howover, 13 frequent Of iregularities of
rhythm, extrasystoles are common paroxysms of tachycardia are
occasional Estabhshed auricular fibrillation ocours m a number of
the cases The electrocardiogram usually displays the signs of left
preponderance, sometimes 1t presents a grossly anomalous form (as
m¥ig 41, page 251) Angna pectors or cardiac fulure are common
1n the later stages.

-

Yalonath

N ° “event 1n

m which

1 attons of

pulmonary congestion are found In a few of these cases, despite
great breath} the sy vemns are und ded, but 1t 18

the rule for the vems to be engorged m lesser or greater degree,
cyanosis 18 often meconspicuous Orthopnoea noeturnal attacks of
cardiac asthma (page 21) gallop rhythm and & subnormal tempera
ture chart are the rule The asthmatic sttacks are often severe
Periodic breathing 1s present i many at this stage, thoughit may
be no more inconsprenous waxing and wanimng of the breathing and
must be watched for closely to be discovered, 1t 13 most emphatic
duning sleep The pulse, if regular, 1s rapid {100 to 120)

In other cases of cardiac falure with hypertension systemic
venous econgestion predommates, with its effects on kidney and

tissue flmads, while breathlessness 13 not unusual and other mam
festatrons of pul y engorg t are )t Tt 13 usual
1n hypertension for blood pressure to be mawntamed, when the heart
15 fatling, until the Jast few days or weeks, sometimes the fall comes
earher, and 1t may then be reversed 1f cardiac fatlure improves
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Thus hypertensives 1n the final phases present varying pictures
which may be interpreted as resulting from failure of left or of right
ventricle and different admixtures of the two (see types described on
page 31)

Retinal manifestations —The arteries are often narrow and obscure
the veins where they cross these Haemorrhages mnto retina or vitre
ous may bappen Retimtis, mamfested by small sharply defined
‘white patches around disc or macula, 1s not uncommon

Renal manifestations —In most cases the urmne 13 normal In
some 1t 18 altered The quantity 1s increased to 1500 or 2000 ¢ ¢,
and the speafic gravity 1s low Unmo 18 often passed ab might
Alburamn may be absent or occur 1n small quantity, with hyaline
casts Renal efficiency 1s little impured the uren concentration and
clearance tests and blood urea bemng normal Ocdema of renal typo
does not oceur

In certamn individuals, usually men under 50 years, a condition
at first ndistingusshable from essential hypertension dovelops a
grave course, thought to be the result of obliterative diseaso of
renal arterioles Severe mormng or continuous headache and moro

ommously vonuting or grossly faling vision oceur, albummurie

retimtis characterised by relatively large 11l defined white patches

along the vessels and macular region and obliteration of the margin

with or wﬂhout swelling of the disc 1s seen Blood pregsuro 15

ly ligh the d lic at 130 mm or more, polyura 15

promment albumm granular casts, and blood cells &ppenr m the
1

Ahtle ac rmncol  meavia mad e

fuan

tenstves with renal failure  rather than by the ob)ectmmbh: name
“malignant hypertenston’
Inflammation —Hypertensive patients are unusually prone to

UESULIUEU LU LIUL Lutusssiity Vi uvus usially rems,
Cardiac, vascular, and renal events, and evidenceg of
mation, often become admixed
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few survive them more than six or twelve months If as 1s frequent
they are combined with pertodic breathing, cardiac asthma, or
alternation of the pulse, death 13 probable within a few weeks or
months

The renal functions should be examined mn all cases for signs of
renal fulure cluding albuminurie retitis are also ominous
whether they appear 1n combination with cardiac failure or alone

TREATMENT

Introductory —An mmportant present day aspect of the care of
hugh tension 1s to ensure that the patient’s attitude to his condition
15 reasonable The public has been allowed to acquire mecomplete

statements Patients in whom high pressure 1s found should rarely
be informed of the fact, 1t 13 a technical detail that should not be
allowed to concern them The habit of following blood pressure by
frequent readings during treatment and of allowing patients access
to such readings 13 strongly to be deprecated The patient becomes
obsessed by blood pressure, and the manometer 1s regarded as the
gauge of health and readings are watched closely and anxiously.
Such use of the manometer 18 also 8 mark of ignorance, there 1s no
virtue 1n the frequency of readings, and blood pressure 1s not m
fact a chief, and not often a very 1mportant, gude to the progress
of the malady Readings may be taken at intervals of months and
1n a manner to ensure that the measurement 1s regarded as but e
dental It1s often necessary that a patient should be made to under-
stand that his activities must be lumited, this can be done almost
always by a simple statement concerming advancing age and general
health, with at the most a reference to the circulation

1t 13 better for patients in whom high blood pressure has been
discovered, but who are without complaint or speak of no relevant
symptoms, to have no active treatment, and, if the careful enquiry
to the manner of iving, which should always be conducted, reveals
that they are leading reasonable hives, no change of habrts should
bemade They should be under supervision only, and at intervals of
a few months, 1t 13 unnecessary to them that they should be seeing
doctors often

Mental quiet —Anxeties of mnd are well known to raise blood
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pressure and to maintain 1t when high Many patients suffering
from igh pressure are harassed people, full of business anxeties
or of family difficulties and cares The rehef of worry, 1f 1t can be
accomplished, 1s material to effective treatment To the origmal
troubles and to feelings of 1ll health, the dread of some more sertous
1llness or disastrous acaident must not be added On the contrary,
these patients must be reassured and thewr minds placed so far as
they can be at ease

Work and exercise —Hours of work that are obviously excessive
should be shortened, strenuous forms of exercise or of manual work
being forbidden Patients having few symptoms and no breathless-
ness or pamn can confinue in gedentary or light, or even i moder-
ately Light, manual work Indoor workers are to be encouraged
to take exercise 1 the open air The amount of exercise 13 to be
governed by the reaction of the patient, tnals being made and the
amounts mcreased gradually Walkang, riding, and golf are smtable
Exercise that produces distress of any kind at the time, or that mn
duces subsequent headache, or fatigue that 13 more than brief, 13
unswitable The effect of exercise upon subsequent sleep should be
noted especially

Sleep —The pressure fally durmg aleep, and full hours should be
ensured by smitable exercise, by ab pen arr, and, if Y,
by hypnotics, of which bromides and drugs of the barbitone sertes
are mogt smtable

Diet —Proten free or proten poor diefanes are not recom
mended A mrxed dret such as the patient 1s accustomed to, reduced
to mmplierty and to a q y adeq to weight and no
more (1500 to 2000 calores, according to the exercise taken), 13 best
Some patients are stated to do better if salt 1 restricted It s doubt-
ful if salt free diets are of value in these  cases, and they are most
unpalatable There 18 no oby to of aleohol
1n the form of spirits and light wines Beer or excessive quantaties of
flud of any kind should not be drunk

Obeaty should be treated by withdrawing first of all any excess
of carbohydrates or fats from the ordmnary diet, and later by a
general reduction m theamount of food (to about 1500 calories value)
Rigid dieting 1s not often well tolerated, 1t causes undue weakness,
sudden reductions of weight should not be attempted Regularexer
cise helps to reduce weight, so does massage Turkish baths are not
advised Thyrod may be given to stout women who develop high
pressure at the menopause




242 DISEASES OF THE HEART [:9

Lowering blood pressure —The fear of cerebral haemorrhage and the
frequency with which heart failure ultimately supetvenes have sug
gested the use of remedies calculated to lower blood pressure Known
substances and proprietary preparations have been and continue to
be mtroduced imn large numbers Nitntes, mtrates, acetyl choline,
theobromune and other xanthine derivatives, benzyl benzoate, thy
roud extract, hiver extract are but a few of the more widely tried
For each of these strong claims have been put forward, but none
has come to be regarded as rehiable or even as offeing much or any
prospect of benefit Perhaps the most striking reflection upon thete
value 15 the short period of populanty that each enjoys before 1t 15
displaced by a rival Even the long used remedy, potassium 1odide,
beneficial in some high pressure syphihtic cases, has fallen much
favour The amount by which pressure 1s lowered by these remedies
15 not often great, and the fall 1s either transient or restricted to the
penod of the drug’s admmustration Many patients complan that
they feel Jess fit under such treatment than without 1t

Recently, thiocyanate has been advocated The potasstum or
sodium salt 1s used 1n doses of 3 grains (0 2 g ) thnice daily while the
patient rests 1t 18 very potent in reducing blood pressure but it
18 not entirely without danger and should never be used unless
closely controlled by estimates of thiocyanate m the blood the
level i which should be carried to 5 and not surpassing 10 mg per
100 ce It effectively lowers pressure and patients usually speak
well of 1t Nausea 13 frequent exfoliative dermatitis and mncreased
weakness of the heart sometimes occur This and other drugs
named may be tried in selected cases, but thewr admimstration
should not be allowed to disorgamse a patients lfe, or to form
the ncentive to repeated blood pressure readings, or to divert
attention from more natural remedies

Sympathectomy, consisting of hilateral removal of the splanchmic
nerves and of the sympathetic chamns from T9 to L1 has now been
undertaken mn a large number of cases It results m permanent
lowerimg of blood pressure n at least half the cases so treated This
drastic measure awarts the verdict of its final effects

A régume —The most successful general method of treating hyper
tension cases 13 by a careful regime, reducing physteal and mental
stramns by impostng actual rest periods, short and frequent, or
prolonged, by mncreasing hours of sleep, by shielding the patlentg
from worry of any kind, by heeping the bowels lax with salines an V

the diet at the mmmal quantity required to pretent undue foss o
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weght, by forbidding tobacco altogether or 1n anythng but most
moderate quantities Such & régme, associated with intervals of
hight open air exercise and quiet relaxattons or amusements, can be
carried out at home, but often more readily at some soothing
country spot or quiet seaside place It1s often effectavely carried out
at a spa, where 1t will usually be combined with some particular local
remedy, such as warm baths, saline or gaseous, that produce nuld
cutaneous vasodilatation, or mmeral water drinks, such will usually
come to claim most of the credit for any benefit derived from the
Tégime as a whole

Headacke 1s often relieved by the use of high pillows at mght
‘Warm baths, aspirm or phenacetin (10 grains or 0 6 g ), are each and
often effective A very drastic dietary confined to vegetable soup
and frut Juice for 5 or 6 days has been advocated It 1s sometimes
very efficacious Venesection, and lumbar puncture may be used in
persistent severe headache

Angina pectorss —In angina of high pressure the usual remedies
are employed

Cardiac fmlure, and asthma —The treatment of cardiac failure
has been dealt with earlier There are a few supplementary notes to
add It 1s important that treatment by rest in bed should be used
early 1n the cardiac failure of hypertenston, namely, when breath
lessness occurs during brisk walking exercise and before signs of
congestion appear Several months of complete rest will usually
rehieve for a much longer pertod, 1t should be followed by long rest
periods each day, and especially after meals, for the rest of Iife

Anasarca 13 not often massive but, 1if 1t should be, strictest
precautions should be taken when draming the legs, sepsis 1s much
more likely to appear than mn the 3ounger cases of rheumatic heart
disease The usual diuretics may be used, but mercunals only if
there 18 1o renal failure

A peniod of 3! rest 18 also indicated when b hlessness
without signs of congestion, or attacks of nocturnal breathlessness,
appear Some of these patients react well to full digitalisation,
Treatment of the attarks themselves has been given on page 42,




CHAPTER XXV
ARTERIOSCLEROSIS SENILE HEART MYOQCARDIUM

ARTERIOSOLEROSIS

AFTER the age of thuty the arteries of the body are rarely quite
normal, and they change inereasingly though varyingly with advane
g years Arteriosclerosis that comes early and progresses quickly
runs in families The disease 13 well known to be associated with
high blood pressure, but often ocours apart from this, 1t 1s stated to
be more prevalent in those consuming much aleohol and 1n those
engaged 1n heavy manual work Its cause, however, 1s unknown

PATHOLOGICAL ANATOMY

The earbest sxgns of arteriosclerosss are to bs found usnally 1n the
aorta, where small yellow flecks are vistble i the intuna In more
advanced cases the aorta 1s studded with small and larger nodular
masses of the same fatty or gelat b he dep oceur
early around the mouths of outgoing vessels Ultimately the whole
normal 1ntima 13 concealed and rendered irregular by the deposts,
m which rough calcareous plaques are laxd down and by denuda
tion of the surface The thickenmng of the mtima 15 generally
regarded as p y to atrophic changes mn the medial coat,
the adventitial coat becomes thickened and eclerotic In very
advanced cases the aorta may be converted mto a mgd and
bnttle tube, or 1t may become aneurysmal Sumilar changes
can occur i all the artenes of the body, they are usually
affected 1 the order of ther size When affecting smaller arteries
the disease may fall with especial heaviness upon a given group
of vessels lihe those of bramn, kidney, heart, or lmb Damage to
the tissues m the corresponding territory occurs when the flow of
blood through the affected vessel dechnes This happens in one of
everal ways Thrombosis mn & patent vessel may yield acute and
massive necrosis, which may or may not become converted ultt
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mately into a local scar When the wall of a smaller vessel becomes
thickened, the lumen often narrows matenally so that httle blood
or, when the tone of 1ts wall mncreases, no blood can pass and with

te 1 ch the of the tissues 1n 1ts
temtory will suffer Thrombosts completing a closure already far
advanced may happen quietly Consecutive changes may be brought
about in the muscle of the heart mn one or other of these ways, and
consists of fatty degeneration or replacement fibrosia

RECOGNITION OF ARTERIAL DISEASE

Advanced artenosclerosts of the aortic wall leads to loss of elas
tieity and to reduced resistance of 13 walls the aorta elongates, be
comes a little stnuous, and dilates (Figs 39 and 40) These chinges

F3a 30 —Ortl odugram Man aged 59
Advanced general arteriosclerosls angine.
pectoris gout BSystolle blood pressure 165
mm Mo valve dusease Wassermaon reaction
negative The 2orts [s very tortuous ita prob
able course s marked by dotted lines

F10 40 —Orthodlogram  Man sged 63
weight 108 fh Advanced general atterios
selercsls systolic blaod pressure 310 mm
No valve diseass The sscendlag sorta 1
elongated snd unusually curved

can occur independently of, but are exaggerated by, high blood
pressure Occasionally, with nicely adjusted exposures calcareous
deposits 1n the aorta are displayed raciographically, as they can be
more frequently in the vessels of the imbs
At the bedside, arterial disease 1s recogrused by notan,

of the vessels i therr courses and by therr tortuosity In the normal
arm of the young adult no pulse 1s vzsible but in arterial diseaso
pulsation appears over the course of the vessels, at first where the
vessels normally lte most superfically, as at the wrist and before
the elbow joint, ultimately throughout the whole length of the
upper arm, and even on occaston throughout the forearm The pulsa
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tron 1s naturally more conspicuous 1 cases 1 which the pulse 13
large, and 1t 1s also more conspicuous when the arm 1s flexed, for
the slack 1n & vessel that has Jost 1ts elasticity 13 not taken up when
1ts course 18 shortened, and so the artery 1s forced to become sinuous
When the disease 15 more advanced, the vessel 13 actually elongated
and 1ts course 1s then tortuous when the arm 1s extended Some
times tortuosity 1s so great that the brachial artery 1s bent until its
course 13 reversed for a short distance, and 1n very rare cases may
actually make a complete loop in the arm Tortuosity of the super
ficial temporal vessel 15 of less value because these vessels natur
ally follow & wavy course and, when dilated therr very superfietal
position renders them unusually prominent

At the wnist, thickenng of the radial artery may often be felt
Alength of vessel should be emptied of blood by occluding 1t above,
wiping out the blood and occluding 1t also below If the stretch of
empty vessel between can then be felt and rolled under the
finger, or if 1ts surface 1s iregular, 1t 18 diseased A normal artery
when full and tense can often be rolled under the finger i this
way
Strictly spealung disease 1s only recogmsed i the artery i which
1t 13 observed, but because arteriosclerosis 15 almost always wide
spread, p hanges throughout the vessels of the arm may
be used as sufficiently convineing evidence of widespread disease
It cannot be used to diagnose appreciable disease of particular
vessels, coronary or cerebral, though 1t does mdicate that the case
15 of & type 1 which such disease may be expected to exist, and 1t
helps to nterpret corresponding groups of symptoms m cases of
doubt Irregularity of the retinal vessels provides a further hint

CONSEQUENCES OF ARTERIAL DISEASE

Although essential hypertension and arteriosclerosis are separate
pathological conditions, they are very often associated That 1s so
because they are both common maladtes of the same age period and
because, when there 13 a tendency towards arterial change, 1ts
development seems to be aided by hugh pressure, 1t 13 a mistahe to
think that discased arteries cause gh pressure

Essentral hypertension 1s so frequent and so important climeally,
while at the same time sufficiently defined, that 1t 1s important to
give 1t the emphasts of separate portrayal By so domng, many of
the phenomena associated with, and otrgnally regarded as, smple
mantfestations of artertal disease, become wcluded under essential
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hypertenston Some of these, for example cardiac hypertrophy, are
properly regarded as pertaining to high pressure and not to arterto-
sclerosis, which, unless extreme, throws lttle burden upon the
beart Others are to be regarded as pertamnmg to both, thus angina
pectoris 1n part results from an increased burden, and 1 pirt from
the disease of coronary vessel, and cerebral haemorrhage, while
occurring almost exclusively in high-pressure cases, would not
happen unless the My d vessels were d d Lastly,
there are phenomena that pertamn to artenal disease itself, for
example thrombotic acaidents Very many of the mamifestations
d as g | hypertension might, with equal
reason, have found theu- place 1n this chapter To divide strictly
and accurately 15 1impossible and the attempt would have separated
phenomena that are usually found together The present brief
account 1s mntended 1n part to correct any false rmpressions that
mght otherwise anise, and m part to supplement
Apart from rupture of the diseased vessel wall, an accident sufficr
entlynonoed 1n the last chapter, the material consequencesof arterral
1tional Th tomatology of arteriosclerosis
18 to be found n the abmpt failure or declme of blood supply to
vanous organs, such as the brain, the ludneys, the pancreas, the
Limbs, and the heart The more important cerebral manifestations
have been named 1n the last chapter Disturbances of cerebral
puintion are apt {0 sum themselves mto a state of semle dementia,
accompaned by symptoms like those of Parkinson’s disease The
deeply scarred arts with the 1
arteriolosclerotic, kidney has no great chmeal significance In the
arteries of the pancreas disease may give rise to diabetes, in the
vessels of the imb to distal gangrene or, when artenes to the
muscles of the calf are Ived, to
Acute closure of the coronary vessels leads to the syndrome fully
considered 1n Chapter VI gradual closure 1s responsible for angina
of effort, and by decreasing the musculature and robbing 1t of
strength, leads up ultimately to failure with congestion, chncal
states already considered at length
Afi association of artenoscl and the d ve pro
cesses nf advancing years 1s auricular fibnillation Its development
may determumne fallure with congestion, but more often the change
passes unnoticed, the rate of ventrreular response bemng slow m the
elderly Alternation of the heart beat 1s often seen
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HearT DiSEASE IN THE AGED

PATHOLOGICAL ANATOMY

Coronary arterial disease 15 the chuef feature The senile heart may
be enlarged apart from lugh blood pressure not mfrequently 1t 13
normalin size or may even be a hittle reduced There1soften a diffuse
merease of fibrous tissue 1 1t apart from such larger and denser
areas that have ansen obviously from vascular thromboses The
musele 1s often pale, and special stains reveal diffuse fatty degenera
tion It may be brown i colour and show pigmentary degeneration

An ascending degeneration of the aortic cusps, of which the muld
forms are common m adults 1s distinct pathologically from arterio
sclerosis, which usually accompamnes 1t It begins 1n the substance
of the cusp near its base and passes on to thichening that spreads
up the cusp Then large calcareous deposits oceur at the bases of
the cusps and project into the smuses of Valsalva The craggy masses
cause obstruction This degeneration 1s often responsible for aortic
stenosis as this occurs m elderly people Similar degenerative
change sometimes happens in the aortic leaf of the mtral valve and
calcareous deposits are Iaid down at 1ts base, and 1n the adjoming
part of the ventricular septum, 1n the last situation occasionally
brealang through the aurniculo ventncular bundle

CLINICAL FEATURES

TIn elderly orin old people the heart presentsmany different cimeal
pietures There are instances of long standing rheumatic disease
of the aortic and mtral valves There are long surviving, or late
developing cases of syphilitic aortitis But the degenerative lesions
named earlier dominate i the cardiac disease of old age and produce
the acute phenomena of coronary thromboss or spasmodic angina,
and failure with congestion, predomnantly pulmonary, often super
venes upon one or other of thess, or oceurs without these prelmin
anes, as the amount of sound muscle n the heart dwindles Here too
must be mentioned agam eraggy aortic stenosis and the occasional
case of heart block which may result from similar calearcous lesion
or from fibrosis m the ventricular septum The development of
angina will be expedited, as will failure with congestion 1n other
cases, by nereasing artenal pressures, which are so fmqufnt with
advancing years Terminal bronchop 13 freq These
vanous types and complications, cceurting singly orin combination,
have been described already
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There remains for brief notico tho heart that fails 1n old ago
without displaying any of the major antecedent troubles and in
o less conspicuous way As age advances a general lowering of
vitality occurs and nutnition begins to fail and the body wastes
A systolic apieal murmur appearing for the first time may have
value as an early gude to s dilating heart The bodily resorves
have usually begun to dechne long since and among these 1s
cardiac reserve display ing itself by breathlessness or pain on effort
In the decline there 1s often seemingly o slow raco between cardiano
capacity and the powers of the body generally The heart 18 losing
1ts reserve but the man 1s becoming enfeebled owing to local
artenial trouble or general weakness his imbs serve him less well,
s will or inclination to carry out his old purswts declines ho ro
quires and takes less food and thus as tho heart weakens o simul

Iength g1t kably though always precarously
The balance 13 unstable smce the reserves aro gone and 1s quickly
broken by any unusual event such as an enforced period of activity
or an infectious disease such a5 bronchitis or pnoumonia In old men
fallure when 1t comes termmates lfe quickly and often with
relatively fow signs The aged pass out unobtrusively after brief
tllness or without warming while stting 1n their chairs or sleoping
mn therr beds

Tue Myocarpiom

In this and previous chaptors much has been said of cardio
failure and of angimal pain and very hittlo directly about tho muscle
of the heart This 1s ns convenient o place as any to consider tho
relation of diagnosis to the myocardium There are somo physical
81gn3 ag yet undescribed which are relevant from this standpoint
These will be d d briefly with upon their values

SOME PHYSICAL SIGNS OF MYOCARDIAL INVOLVEMENT

Pulse strength —The smzo of the pulse rarcly has much value 1n
gauging the state of the cardiac muscle 1t 18 largely controlled ty
the local state of the artery and by the rate nt which tho heart 18
beating Thus the pulso 18 normally much s iallcr wlen tl e hanls
are cold than when they are warm nnd 14 i usunily very small in
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paroxysmal tachycardia Decreased pulse tension (low blood press
ure) 15 not much more significant It 13 true it may result from
deficient output of the heart at each beat, consequent upon weak
ness of the cardiac muscle, but 1t may result also from deficient
return of blood to the heart, as in haemorrhage, and as in profound
loss of vasomotor tone Central and peripheral factors are often
combmed and notably in the acute mfectious fevers The pulse
weakens to imperceptibility 1n the last stages of many diseases
meluding cardiac failure, but by that tume the state of the patient
15 usually apparent at a glance It 13 to be remarked that patients
frequently present advanced signs of cardiac faiture and high blood
pressure simultaneously

Heart sound sntensity —The mtensity of the heart sounds, and
especially of the st sound, has long been thought to throw bight
upon the strength of the heart It 15 true that decrease n them
tensity of the 1st sound often occurs when the circulation 1§ fathng
rapidly as in the acute infections, a failure that 1s 1n part cardise
and 1 part vasomotor It 1s also truo that 1f occurs wm termmal
carchac farlnre but at a time when there 13 & redundancy of sigos
Ordwmnarily, the tensity of the sound vares greatly accordmg to
the amonnt of covermng of the heart and chest wall, according to
the way i which the heart 1s acting, and with less easily determumed
factors Emphysema and obesity both greatly dunuush the mtensity
of the sounds Simple but very rapid action, as 1n paroxysmal tachy
cardia weakens the Ist sound relative to the 2nd, and produces
sounds having much the spacing and mtensity of the foetal beart
sounds It 13 not questioned that weakerung of the heart beat results
m lowered ntensity of the sounds, it 15 merely pamted out that
other factors are mvolved Actual experience shows that 8”“3“‘5
the essential soundness of the heart, m patients who are up an
about the intensity of the sounds helps very hitle Simutarly, 9‘3“;
based upon change 1n the character of individual sounds, ‘b'-"“é'h‘;l
some theoretical mterest, are insufficiently precise, and Isck en:;lg
constancy 1n given circumstances, to be of any great practical v :;:

Gallop rhythm —This 1s constituted by threo distmct heart 50“:&'
usually of almost equal loudness Usually the heart rato 1A : Y
cases 15 a little rapid (90 or 100), the gallop 1s best henrd‘; ol
mpulse though often over a wide area The extra sound 18 orm i
m graphic records (Fig 41) to lie usually m presystolo f m e
duastole and s often clearly related to the contraction of the auﬂuc
Gallop rhythm 13 found espectaily tn hy pertension €ascs m®
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the heart 1s failing, or in the heart farlure of elderly subjects There
13 as a rule no valve disease The sign 13 often associated with pro-
long; of the o v lar duction nterval, or with
bundle branch block The cardiac 1mpulse 15 often double Gallop
rhythm may help to determine the cardiac onigin of breathlessness
or pain, by demonstrating the heart to be abnormal, for only patients
with abnormal hearts present this sign, and they are usually serious
cases There 1s no constant underlying leston, though hypertrophy
of the auricle 1s common

Wide reduplication of the 2nd sound, which also gives a sort of
gallop rhythm, occurs especially in cases of mitral stenosis with
slower heart action The
extra sound, in the early
part of a long diastole,1s un
related to auricular systole,
as 1t may occur when the
auricles are fibrllating, 1t 13
probably due to an unusual
mtensification of the normal
3rd heart sound, and tends
to be confined to the region
of the impulse

“T' wave wnverted — In
young and healthy adults 7'
15 always upright m an elec
trocardiogram taken from
the nght arm and left leg - . .
Aninverted (g 23, page ' ) . e
124) 53 abnormal, but occurs -t TR
m a number of conditions . )
Temporanly 1t 18 seen under
heavy dosage with digitalis or after drnking quantities of 1ce-cold
water As a p dition 1t 13 m elderly heqrt
patients, and most frequent m thoso in whom there are abundapt
other mgns of cardimc weakness It frequently appears g wek or
more after coronary thromboss (Ig 6, page 57), and ofjey er-
msts  Although the death rate among those dlﬂplaymg 1t con
stantly 1 heavy, 1t has been known to persist for twenty years
m a patient whose health remained unchanged d“ﬂng that period
Tt should not bo used for prognostic purposes

Bundle branch block —Largo abnormal electrogaey, o

e =0
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which the initial phases are very wide and the chief and final
deflections are in opposite directions {Fig 42), are caused by mter-
ference with one or other branch of the auriculo ventrieular bundle
The pathology of the condition and its chmeal associations are
suntlar to those already described under heart block, with which 1t
1s often combined, though bundle branch block 1s most frequent sn
cases of aortic disease and coronary disease As a temporary con
dutron 1t mdicates active mschef 1 the heart and may be the only
clear mdication of this  As & persistent condition 1t 13 again sig
mficant of a mjocardial affection Asn
the case of heart block, 1b 1s usually to
be regarded as mdicatimg changes that
are not confined to the speecral tract,
but more widefy diffused It 1s almost
alway s accompamed by abundant cardiac
symptoms and signs pomnting to serious
cardiac mvolvement, such as those of
cardiae faslure, angmal pamn, perodic
breathung gallop rhythm, pulsus alter
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SRS gAE]  nans and attacks of nocturnal breathless
%Eh.égg" ness and most of the patients who exhibt
= 1t are dead within two years But some,
Eggs and especially those i which there are

not the ommous associations survive
for many years and so the prognostic
fi of the sign by atself 18

T16 4% —~Ele trom
teads I 17 #nd 217 Musteating the
common type of bundle branch
Bhlock. The mala defiactions iy leads
1 and {21 are in opposite dirtctions
The foMlal and Bpal dedectlons in
each of these leads s opposita 1n
dtrection The loltlal desections fn
each lead are consplenous in ampl]

decrsive Its chief value 1s that i cases of
obscure breathlessness or pamn 1t may m-
dicate the heart as tho seat of muschsef
Pulsus alternans ~The pulse beats arc
rhythmie but elternate mn hewght (Fig
43) Its cause1s thought to be fatlure of 2

tude 108 unduly prolonged Time i
Hhad proportion of the fibres of the ventnicle to
contract at alternate beats of the heart Alternation aften occurs
when the heart 1s beating very rapidly, 1 19 usual i auncular
flutter, and frequent i paroxysmatl tachycardia It occurs also
when the heart 1s beating slowly, and 13 then most frequently

ted with hypert cardiae failure, angna, coronary
thrombosis, or syphtlitic acrtitis Its heaviest weidenco 19 betneen
the years fifty snd seventy Whenever it occurs thero 15 reason ta
behieve that the left heart, or o substantial part of at, 18 strugghng
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to perform work of which 1t 13 scarcely capable If the heart 13
disposed to alternate, edded strain, such as high blood pressure or
rapid beating, will determne 1t An extrasystole will often disclose
salternation for a few eycles (Fig 44)

Although of common occurrence, 1t ecannot be recogmised by
feeling the pulse or cardizc 1mpulse, but must usually be ghown

Fio
The radlal curve consists of alternate large and small pulse beats aa ugual the Iength of the large
€ycls 1s rather greater thau that of the small one In this Instance the electrocardiogram ehows no
»lternation but perfectly regular and seemingly normal heart cycles Time i nec

sphygmographically Not infrequently, when persistent, 1t can be
detected by means of the blood pressure apparatus, alternate beats
foremg their way through the cuff at pressures 5 or 10 mm Hg
higher than the remamnder

Occurrig at high rates of beating 1t has relatively httle sig
nificance If persistent at slow rates of beating 1t 18 a grave sign
Few patients dxsplaymg 1t survive for one, and very few for two,

% Ex

Fig 44 —A radial pulse curye showlng afternation in its second halt Lte aiternation has been
Provoked by the extrasystole (Lx) which standa In the middle of the curve Time § sec

years It 1s usually d by a d other i of
grave heart affection, mgns of failure, angna, attacks of nocturnal
dyspnoea, periodic breathing, gallop rhythm, or bundle branch
block Though never the eole sign of discase, persistent alternation
18 occastonally found 1o the absence of the named phenomena and
then still retains 1ts ominous sgmficance There 15 no Iesion of the
muscle with which this cunous and important disorder of beating
15 known to be correlated.
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MYOCARDITIS FATTY AND FIRROID HEART

Three morbid conditions of the muscle alone call for bref con
::dera,hon here They are “myocarditis”, “fatty heart”, and ¢ fibroxd

eart”

Myocardatis —The only form of mflammation of the heart mus
culature that 1s at all common 15 tTheumatic 1n ongm, and 1t takes
an acute, or more often subacute, form Occastonally inflammation
oceurs m other acute and fatal infections, diffusely 1 diphthena,
locally 1 pyaemia The term myoearditis has often been allowed
most loosely fo comprise all altered states of the musecle, real or
supposed It has been employed improperly as an equivalent of
myocardial weakness Actually the use of the term myocarditis 19
scarcely to be justified clinteally except in relation to rheumatism,
and here the term “carditis” 18 sounder The description of myo
carditts acute or chronic as a separate disease with its speual
symptoms and signs needlessly complicates a general description of
cardiac disease

Fatty heart should not be dhagnosed If a patient has cardiac pain
and 15 obese, 1t 19 easy to guess that around the heart an unusual
amount of fat has accumulated The guess however, would be
equally correct If there were no pamn A diagnosis of fatty heart 1
such errcumstances has no more value than has that of “obemity™,
and thus 1t 1s objectionable because 1t pretends to be more thanit 19
If we mean by fatty heart a fatty degeneration of the muscle, then
this cannot be diagnosed with any pretence to aceuracy, unless per
haps in acute posoming by mfective disease or phosphorus, or i
anaemia, and 1n these the desire to make the diagnos:s 13 infrequent
In severe diphtheria the cardiac muscle may be so degenerate with
fatty particles that 1t 1s throughout of a pure yellow colour, yet the
heart continues beating Because diffuse fatty degeneration occurs
1 the senle heart, or 1n coronary artenal disease, that 1s no reason
for regarding fat i the heart as a cause of sudden death Equal
change 1s found 1n the heart of pernicious anaema, and here sudden
death 18 most unusnal If a man dies suddenly 1n the street, a court
15 required to find the reason, and if nothing else 1s forthcoming,
“fatty heart” by usage proves convement and acceptable The
enquiry may not rest upon the answer *‘Death from natural causes”
anless an anatomical basis for death 13 found There 1s evidence that
the ventricles of elderly people, and espectally those presenting

coronary disease, are prone to fibnllate This fatal fibnliation 13 an
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event 1 Living muscle, 1t leaves no message written upon the dead
heart The conception that correlates fatty heart and sudden death
may be expedient n forensic practice, but, while fatty heart 13
usually unrecogmsable 1 the Living and 1ts prognostic mgnificance
18 uncertain, the conception can find no place 1n chrueal diagnosis

Fibrod heart —Fibrosis i the heart 13 found 1n one of two chief
arcumstances Firstly, 1t occurs very diffusely, 23 an end product of
rheumatic mflammation, 1t 1s then mainly an interstitial though
part a replacement fibrosis Secondly, 1t occurs m the senile heart,
either as an after effect of vascular thrombosis, and representing
areas of healed infarction, or more diffusely and more commonly as
a consequence of diminshed nutnition in narrowing of the coronary
artenes and arteroles, these two forms of fibrosis are often com-
bined That fibrous tissue 13 present mn excess i the ventricle may
be mferred from a history of rheumatic carditis or of coronary
thrombosts but its extent cannot be ascertained The patient’s out
look depends not on the fibrosis, but upon the state of the remaining
muscle For these reasons fibrosis of the heart should not be dia
gnosed, the patient’s condition bemng summed up i terms of 1ts
functional ability

MYOCARDIAL WEAKNESS

Tt will be gathered from what has gone before that an attempt to
correlate physical signs with specific states of the cardiac muscle
offers prospect of q success Infl of the myo

d can be d d safely in sub b when the
heart 13 clearly mvolved, but the mtensity of the morbid change,
the numbers of submiliary nodules present, cannot be gauged The
weakness of the muscle correlates with more subtle processes Fatty
degeneration of the muscle 1n chronic heart disease 1s of unproved
significance and cannot be diagnosed accurately Fibrosis of the
heart can only be diagnosed satisfactonly when the fibrous tissue
has followed locally a coronary thrombosis Myocardutis, fatty, and
fibroid degeneration are the only gross changes that are at all
common 1n the heart Heart block or bundle branch block may
indicate focal lesions in the conducting tissue, and may allow us

"o - PRt .
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the basis on which to diagnose myocardial lesions 13 slender More
over, many patients dying of cardiac farlure show little change of
any of these kinds

An outstanding fact of cardiac pathology 1s that we are unable
to demonstrate after death, the changes in cardiac muscle that have
led to 1ts failure, minor changes are found m failure, but they are
mconstant 1 kind, occurrence, and degree We are rarely able to
predict before death the specific changes that will ultimately be
foundin the ventricle after death,and never the extent of the change
It 1s sounder 1 practice not to make the attempt to diagnose i
terms of anatomy, but i the more certain terms of function Angma
pectorss and cardiac failure are chmecal states, which may be re
garded as the chief products of defective nutrition or of weakness
of the myocardium It 1s 1n these terms that diagnosis must usually
be made, because they convey with sufficient precision states that
are recogmsable and measurably ssgmficant When we merely sub
stitute for the functional diagnosis such terms as coronary disease,
myocardial disease or whatever 1s supposed to be the underlying
baszs of the disturbance we introduce assumption and, while gaimng
nothing substantial, sometimes depart gravely from truth Angmna
pectons and cardiac failure never can find equivalents in the terms
of structure, for each depends not only upon something in the heart
but upon something that the heart 1s called upon to struggle against
that les outside tself

The destred end pomnt the diagnosms of heart failure, m one or
other of 1ts types and degrees, or of angna pectoris, 1s often aided
by the proper use of certam of the physical signs deseribed earher
i this chapter A patient has breathlessness or pamn, but n nerther
mstance 18 the onigin of the symp fest, the diag will
often be brought to the pomt of justification, or actually be
rendered certain by the finding of a persistent phenomenon such
as auncular fibrilation, heart block, bundle branch block, gallop
rhythm, or, & lttle less emphatically, by mversion of T For each
of these phenomena pomts to definite abnormality of an organ from
which the symptom under consideration often 13 denved Alterna
t10m of the pulse 1s of decisive value, for 1t not only shows the heart
o be abnormal, but actually presents clear evidence that the heart,
or a substantial part of 1t, 18 labouring under difficulty.




CHAPTER XXVI

PULMONARY HYPERTENSION COR PULMONALE FAILURE
IN PULMONARY DISEASE RIGHT SIDED FAILURE

Ir should be understood that m speaking of pulmonary hypertenston
we are spealung largely hypothetically we do not measure pulmon
ary pressure but judge 1t to be rased from theoretical consideration
or from indirect phyeical signs

Pulmonary hypertension is regarded as happ most frequently
&3 part of pulmonary congestion and 13 then a consequence of an
obstructed outflow from lungs to left heart as described 1n Chapter
I and under mutral stenosis (page 135) It s therefore a common
association of heart failure

But attention 13 now to be directed particularly to states ymport
ant but sometimes obscure in which 1t 13 considered probable that
Pulmonary artenal pressure 1s ratsed by an obstruction m the lungs
themselves

AcUTE CoR PULMONALE

The condition to which this name has been given usually arses
out of massive embohism of the pulmonary tree from clots dislodged
from the systemic vems and especially those of the leg 1n elderly
Surgieal cases or from the pelvis i obstetric cases It 13 to be
remembered that the arteries of the lungs are so numerous and wide
that a very large proportion of them more than all those runmng to
one lung can be blocked without app bly affecting pul y
artertal E: ples of pul ry 3 ansing out of
heart disease {Chapter III) are rarely of this order A single embolus
completely blacking night and left pulmonary arteries brings almost
Immediate death multiple emboh blockng & large proportion of
the artenal channels produce & very grave condition one that 1s
not immediately fatal and from which recovery may occur

SYMPTOMS AND SIGNS
The chief symptoms are n sense of ntense pressure or pan over
the sternal region suffocation breathlessness and collapse
257
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ble the deepest cyanosis of congemtal heart disease Even
when venous pressure 1s relatively low, cyanoms and breathlessness
may be deep and accompamed by polyeythaemia and even finger-
clubbing When fits of coughing come, the cervical vems awell
greatly and the patient’s skin and lips become deeply suffused and
cyanosis reaches an extreme pomt

Special signs pointing to overstram of the pulmonary creulation,
are the loud and abrupt, sometimes duplcate 20d sound at the
pulmonary cartilage, and evidence from percussion and X ray that
the pulmonary artery 1s enlarged

Emphysema —In ths the chest will be observed fixed n the
extreme inspiratory position, 1t 1s short, deep, and presents the
famihar wide intercostal angle The chest wall 13 rigid and its move
ment small expiration being particularly meffective Evidence of
the expanded lungs 1s found 1n the unusually hyper resonant note,
and 10 the extension of lung resonance over the heart and beyond
1ts usual limts over the lower xtbs The recession of the heart from
the chest wall obscures 1ts impulse and 1ts margins abohshing super
fical cardiac dulness, 1t 1 1mpossible to determine the heart’s size
with accuracy, except by X ray exammnation The sounds of the
heart become distant, and are obscured by the concident noises of
bronchits,

Stlicoms —This condition 1s frequently accompanied by com
pensatory emphysema, which tends, as in the last nstance to
obscure cardiac signs The diagnosis will depend on the history, with
1ts relevant occupation, and always for the extent of disease upon
the X ray examnation

PROGNOSIS AND TREATMENT
In emphysema the immedzate prognosis of cardac farlure depends
npon the course of the bronelutis If this has been chrome, the out
look 13 unpropitous If an acute or subacute attack is relieved the
mgns of cardiac failure clear away also, actually recovery usually
occurs 1n these attacks, though it 1s gradual and may be spread over
several or many weeks The patient may or may not be left measur
ably the worse after the attack 1s over Extensve mfarction of the
Tungs sometimes kills these patients
‘When patients with emphysema or silicosis begin to show definite
signs of cardiac failure, whether 1n attacks or mn exacerbations of
bronchitis or otherwise, they are entering upon the last stages of
their malady Lafe 13 not usually prolonged for more than one or
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two, exceptionally for a few, years This prognosis conforms to wha
18 usually found mn falure with congestion when this develops ur
nuddle aged or elderly men

The treatment of the cardac farlure 13 carned out on Lines simila
to those already laid down Rest and efficient nussing are essential
Auncular fibnllation when present 13 treated appropnately Vene
section 1s useful when the veins are much engorged, depth of cyan
081515 not, the guide Efforts should be directed to relieve the strar
of coughing Ammonum carbonate or chlonde (5 gram or 04 g
doses four times daily} are given when the sputum 1s scanty anc
viseid potassium jodide may be used 1n stmlar doses for the same
burpose Ipecacuanha may be employed if 1t causes no pausea
Relief may bo secured by ssturating the aw which the patient
breathes with mowsture by the use of the steam bettle The patrent
should endeavour to avord stramn 1n coughing and may be helped

tndap-L a0 -

should avoid dusty at heres, public build and ded
Tooms



CHAPTER XXVII
THYROTOXIC STATE

INTRODUCTORY

Crier festations of the thyrot state, and the most dia
gnostic chinieal migns of the disease are to be found n the thyroid
gland itself and 1n the eyes The cond:tion oceurs chiefly 1n women
between the ages of twenty five and forty five It 1s enough here to
name the firm enlargement, cither umform or nodular, and the
vasculanty of the gland, together with the exposed, staring eye
balls Associated with these most characteristic phenomena are
others There 13 change in the nervous system, represented by an
alertness, restlessness, quickness of movement, emotionahsm, and
tremor of the hands Sweating 1s 1n excess there 13 sometimes a
diffuse prgmentation of the skun Metabohsm 1s increased, and with
thus may be hnked wasting, weakness and occasional glycosuria

Lastly, m all but exceptional cases, there are disturbances of
circulation that here claim particular attention they may be crucial
1n leading to diagnosis The circulatory system 1s found to be m a
state of increased mactivity, which 1s often remarkable and always
important The development of crculatory falure sometimes
Jeopardises hfe, and 1t leads too often to the postponement of
surgical treatment,

CARDIOVASCULAR MANIFESTATIONS

Pathological anatomy —In patients dying of cardiac fatlure the
heart 13 found to be dilated and not infrequently hypertrophied,
though not greatly No distinetive hustological change has been
found 1n the muscle, which 13 usnally littls altered

Vasodslatation —Cut vasodulatation 18 the rule, and evi-
dence of 1t 15 often conspicuous The two most valuable signs are
mereased temperature of the skan and capillary pulsation It s in-
crensed temperature of exposed parts such as face and hands that
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must be observed, the face feels hot and the hands keep warm or
hot when outside the bed clothes 1n cool or cold rooms The patient
feels hot and prefers cool room temperatures to warm The face 13
often flushed, sometimes deeply, and this flush extends to the neck
and covers the body, though less conspicuously It 13 & mistake to
regard this depth of colour as important, freshness of tint, and
assoctated warmth and capillary pul are of more q
Not infrequently the depth of colour 1s natural or there may even
be pallor Capllary pulsation 1s always to be seen 1n the face when
there 13 appreciable vasodilatation, though experience 1s required to
detect 1t As a spontaneous event 1t 13 plamest 11 the cheeks and
forehead, and should be locked for with keen attention from a httle
distance The skin should not be rubbed but a glass shde may be
pressed on cheek, lobe of ear, and lip if the pulsation cannot other
wise be detected 1n face or pads of fingers

Pylse —When regular the pulse 1s rapid the rate beng often as
high as 100 to 120 while the subject rests and nsing higher with
exerase or excitement 1t 1s high i sleep The strohe 19 full and
abrupt Systolic blood pressure 15 in general raised, ranging around
140 0r 150 mm Hg, diastohie readings show less rise Water hammer
pulse may occur

Precordial styns —The patients are usually thin and the heart beat
13 augmented Therefore a diffuse impulse 19 customary, 1t almost
glaps the examiming hand and not infrequently imparts the feeling of
a slight thnll The maximal impulse 1s often displaced outward an
1mch or a ittle more 1n the 5th space The character of the impulse
1s apt to convey the mmpression of a larger heart than 1s there
Abrupt and accentuated heart sounds are frequent, a systolic mur
mur 15 common over 2nd and 3rd left interspaces and, when the
impulse 13 displaced outward over this also A cardiorespiratory
murmur in the left axilla 13 usual, when the heart 13 over
acting

Auricular fibrillation 18 present, erther in paroxysmal form or as
a continuous affair 1 one fourth to one third of the cases as these
come for treatment The ultimate reason for this frequent and 1m
portant accompamment 18 unknown though 1t 18 recognised to be

ventricular response to the fibnilating auricle tends mn these cases to



264 DISEASES OF THE HEART 2

be hugh When fibnllation comes, 1t ncreases the degree of cardrac
failure or mtroduces it Quite occasionally flutter of paroxysmal
tachycardia takes 1ts place

Cardwe farlure —Breathlessness on effort, the symptom of
farlure 15 the rule i these patients This failure 1 to be ascribed to
overaction of the heart in the presence of thyrord intoxzeation The
energy expenditure of the heart 1s mcreased m part because 1ts rate
of beating 15 high, and 1n part because 1ts output of blood 1s rassed,
and this output takes place agamst a systemic pressure that
1s often above the normal Systemic venous congestion super
venes in some, being cluefly confined to those presenting aurcular
fibrillation In 1dentifying venous congestion, stress should not be
laid upon engorgement of the cervical vewns in patients who present
signs of mncreased vasculanty of the thyroid gland For, when the
gland has a thnll over 1t, many Jarge vewns can often be seen return-
ing blood from 1ts region i unusual quantity, and this tends to
overfill the cervical veins as a whole Here enlargement of the liver
13 a more valuable sign than swellmg of the cervical veins

Anginal pawn, at first with effort and later at rest, oceurs ;m some
of the more elderly patients, whose auncles may or may not be
fibrillating It may be severe, and the attacks repeated by day and
nught Tt probably occurs only 1n those predisposed to 1t apart from
the thyroid disease

Drasnosis

The diagnosis of the thyrotoxic state presents no diffienlty when
exophthalmos, & thyroid tumour, and overacting heart are found
together 1t 1s the latent case, 1n which ocular signs are absent and
the thyroid 1s but hittle enlarged, that presents difficulty, and 1n
such the suggestion that the thyroid gland 18 at fault comes first
from the circulation All cases of paroxysmal auncular fibnllation
should be dered from the standpont of thyrordism, so should
cases of persistent but recent fibnillation The question may also be
rawsed advantageously m cases of contnued fibnllation that are
unexpectedly resistant to treatment If distinet symptoms of
cutaneous vasodilatation ns previously detaled are present in such
patients, the diagnosis 15 probable Unusual coldness of the hands
18 strongly agamst the diag) If smular symp of vasodilata
tion are associated with a long continued and unexplamed sunple
tachycardia, the thyroid 1s to be suspected The occurrence of severe
thyrod intoxieation 1 middle aged women with hitle thy rord en
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largement 1s to be emphasised Inthesetypes hints may be obtamned
from nervousness of the subject from shght diffuse pigmentation
from oceasional but unexplained diarrhoea from loss of weight and
from s1gns revealed by close scrutiny of the thyroid An estimate of
basal metabolic rate will usually decide A rate raised more than
25 per cent above the normal value 13 considered 1n the absence
of fever or other recogmised cause to be strongly suggestive values
raised 40 or 50 per cent or more aro not infrequent A normal basal
rate excludes hyperthyroidism a matter of occasional importance
n dlﬁerentmtmg cases presenting severe effort syndrome (page 168}

TREATMENT AND PROGMOSIS

Whether 1t 13 looked at from the standpoint of the heart or not
the first essential mn treatment 1s complete rest Dunng this mtial
period the patient 15 becoming aceustomed to the surroundings and
the pulse rate will often fall a good deal without further treatment
Active treatment follows one of three lines alone or in combination

Todine 13 given n doses of 5 mmms (0 3 ¢ ¢ ) of a 5 per cent solu
tion 1 7} per cent of potassium 1odide taken well diluted m water
thrice daily 15 lowers metabolism temporanly the pulse rate fallmg
t0 90 80 or even 70 per minute and symptoms subsiding A maximal
effect 13 usually obtained 1 10 to 15 days but 1s not mamtaned
though some mild cases seem permanently benefited from one or
two courses

Subtotal thyrordectomy —Since 10dine fails 83 & contimuous remedy
1t 18 used chiefly i preparation for surgical intervention If the
maximal effect 13 passed on the first course 1t should be reached n
a second course after a two weeks 1nterval and the operation then
done This 'y tr to btotal thyre y
greatly decreases the msk of post operative thyroid mtoxication
and from the same standpomt 10dime 13 often continued for a week
after operation Time has established such treatment on a firm
basis Under this régume and m the hands of a skilful and exper
enced surgeon the mortality from the eperation 1s 1 per cent or
less the beneficial effects are usually consprcuous and long lasting
In some cases removal of & second portion of the gland becomes
advisable owing to recurrence of symptoms

Patients who have already had paroxysms of anricular fibnllation
often develop an attack during the first two days following operation
Such patients may be given digitalis before operation otherwise they
should be brought under the influence of the drug rapidly (page 99)
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ag soon as fibnillation appears, Jf the patients are mck, the digitalis
may be given by rectum Quimdine may be used as a prophylactic
over the operation period
Inp P g P lar fibriilation, digitahs
should be used at once to lower excessive ventricular rate, and
should be continued until signs of failure have been reduced so far
s possible There need be no hesitation in giving full dosage pro
vided that 1t does not induce vomiting and the rate 15 not reduced
below 80 or 90 beats per minute While continming under digitalis,
atendays course of 1odine 1s begun and the case 1s treated surgically
when this 13 complete
It 1s becoming clear that few cases, whether they present aurrcular
fibnllation or not, and with or without congestion of the venons
system are unswitable for treatment along these lmes Although the
nisk from the operation 18 raised by the presence of failure, this nsk
13 more than compensated by the fact that the chances of really
substantial recovery, or of saving the patient from termmal cardiac
failure, are very greatly increased by surgical intervention The
operation should be undertaken even when after medcal treatment
there are residual signs of fatlure Improvement of the crrculation m
these cases 13 usually remarkable after operation
Tt 15 not unusual for the auricular fibrillation previously present
to stop spontaneously within a few weeks of successful operation
If 1t does not do so within three months, qunidine can be employed
to arrest 1t 1f, on grounds previously considered (page 101), this 13
thought desirable
Thiouracal —This new remedy, a substance interfering with the
endoerme function of the thyrord gland shows great promuse The
drug 13 given 1 doses of 3 gramns (0 2 g ) thnee daily Wathin two or
three weehs the basal metabohe rate falls close to normal the
symptoms largely subsiding exophthalmos and goitre, however, are
hittle afiected This mproved state should then be mamntaned by
the minimal dose required, usually not exceeding } to 3 grams (0 05
to 0 2g) daly The treatment should be given only under close and
experenced control Occasional adverse effects are conjunctivits,
urticana, fever, enlatgement of the thyroid gland, and dechne 1n
the number of polymorphonuclear cells Although rare the oces
sional oceurrence of agranulocytos:s on continued full dosage mahes
& regular examnation of the blood imperative
This medicmal treatment will probably prove at least the best
prehmmary to surgical intervention, very posaibly 1t may largely
replace the latter, but 1t must not be used mcautiously.




CHAPTER XXVIII
CONGENITAL MALFORMATION

Aoxg the great vanety of congenital malformations of the heart
that occur, the physical signs of only a few are distinet The chief
pictures of climueal importance are deseribed briefly in the present
chapter A number of the grosser defects are mcompatible with
extrauterine Lfe or are survived only for a short period after birth
Different forms of congemtal discase are particularly difficult to
distanguish 1 very young children

PERSISTENT DUCTUS ARTERIOSUS

This duct untes the arch of the aorta beyond the ongin of the
three man vessels to the left branch of the pulmonary artery In
the foetus 1t carries blood from pulmonary artery to aorta The duct
closes at birth, when the pulmonary falls below the aortic pressure,
and 1t soon becomes impermeable and atrophies In cases of 1ts per
sstence the blood flows through 1t contmuously from aorta mto
pulmonary artery The ch tic sign 18 th a
waxing 1o intensity as the aortic pressure rises in systole and con
tinung in diastole until the next systole, this murmur 1s usually
harsh, loud, and accompamed by a thnll Its maximal mtensity
1s at the 2nd or 3rd left cartilage, but being intense it 1s heard
over a wide area ab the base of the heart, and usually in the
interscapular region, but not in the neck Sometimes the murmur
18 cut short mn diastole When this murmur 13 heard, the diagnosis
18 almost certam Cq of an 1d 1 kund, how-
ever, are heard over anastomoses between large artenies and verns,
thrae wre wweally 1 he lunbs o nerkk, bt veoes ouvaenalhy wilbam
the chest as a result of bullet wounds A continuous murmur varying
1n intensity with respiration and heart beat 1s heard over the jugular
veins 1n some cases of severe anaema Although this nomse 19
sometimes audible a little way down mto the chest, 1t 13 unlikely to
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be confused with & ductus murmur If in patency of the ductus
the leak 15 sufficiently free, arterial signs simuar to those m aortic
regurgitation may appear, the pulse nsng more steoply, the
arteries throbbing more, and the diastolic pressure beng lower than
usual These sins are rarely more than shghtly developed.

The defect canses no appreciable enlargement of the heart unless
reflux 13 free It 18 often associated with diatation of the pulmonary
artery, which may mve dulness m the 2nd and 3rd left wnterspaces
near the sternum

It may occur alone or 1m combmation with other malformations
such as[pulmonary stenosis Oceurring alone and 1n its usual form,

»

Lagation of the uninfected ductus 19 bemg advocated as a prophy-
lactic measure, 1t 18 justifiable i the hands of the expenenced, and
15 to be advocated 1 the infected

Brouseip Aortic Vavve
This 13 o very common defect, bemng found about once 1 every
100 or 200 autopsies It 13 not diagnosable, 1ts 1mportance hes ;n
the frequence with which 1t ts responsible for subacute bacteral
endlcflard\tm (page 186), about one fifth of the cases succumb to this
malady.

CoarecrarioN oF THE Aorra (Apurr Tyre)

When thie ductus arteriosus shrinks, the aorta sometimes becomes
constricted at the mnsertion of the ductus, the obstruction is partial
or more usually complete, the rorta appearng as though a cord
were tied around 1t The constnction oceurs just beyond the ongin
of the subclavian artery In complete or great obstruction the blood
1s earried to the aorta beyond the obstruction by greatly dilated

t tic vessels, L hes of the subclavian artery, especially
scapular and internal y artenies, conveying blood to the
lower aorta through the intercostal and superficial epigastric
artenes, the defect 13 commoner than hos been thought, 1t usually

escapes diagnosis Sometimes the first eign found 18 the pulsation of
E4L  ncctmennt 4 wnocals anlarwad and tartuous beneath the

she

T8

vessel 1n examining the chest More often the anastomotic vessels
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are found only after deliberate search has been made for them Hy,
blood pressure (200 mm Hg) 13 the rule i the brachial vessels, a1
these and the carotid artenes often pulsate with unusual vigour, ti
mam arteries at the base of the neck are often dilated, a systo
murmur at the aortic cartilage 13 frequent The post manubn
dulness of aortic dilatation may be found, and X ray examinatu
may show dilatation of the ascending aorta or the main branch
The arch of the aorta cannot be traced mn the radrograms It1s t.
rule to see sinuous erosions of the Jower borders of the ribs i anter
postertor X ray pictures, and tlus sign when conspreuous 13 dt
gnostie, the erosions are caused by tortuous and dilated mtercost
arteries Whenever high blood pressure 1s discovered, the femor
pulse should be examined, 1n cases of coarctation this 1s absent, |
1t 13 feeble and occurs after the pulse at the wnist Signs of ventne
Iar enlargement are found climically or by orthodiagraph m abo
half the cases The conditron 15 quite compatible with a long life
arduous work The average life 13 about thirty years Most of .
Patients are without matenal symptoms, the heart carrymg on 1
functions well for many years, the patients succumb to a vanety
maladies Cardrac failure and sudden death, usually from rupture
the aorta are almost equally the most frequent causes, and accou
for about half the cases, others die of cerebral haemorrhap
bacteral endocarditis renal disease, and of other and diver
causes
DEFECTIVE INTERAURICULAR SEPTUM

Persistent foramen ovale oceurs 1n 25 per cent of all hearts and
not often of consequence The aperture may be large where mits
stenosis has developed

A malformation of the upper septum provides a rarer and wid
opening, 1t1s often associated with a small aorts The right heart as
pulmonary artery may become greatly enlarged The patient m:
continue without symp 1m some, cy Tubbing of t
fingers persist for years X rays show a Iarge globu.lar heart
Pprominent conus, very large pulmonary arteries and a small aort
Lnob The E ¢ G shows night axis deviation and often inversion
T 1n Jeads II and 111 Death oceurs in the average at 35 years a
may be from heart failure

A defective septum has no charactenistic murmur, though the 2
pulmenary sound may be very loud Clots hberated from the sy
temic vens are sometimes carried through 1t into the left hea
(crossed embolhism) Auricular fibnllation may occur in the old

T
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cases and 1 those acquiring rheumatic fever
Persistence of a lower septal opening (ostm pnimum) 18 usually
associated with defect of the mutral valve and mongolian 1diocy.

DEFECTIVE INTERVENTRICULAR SEPTUM

The septum of the ventricles may be open m 1ts upper mem
branous part, without other defect 1n the heart When the aperture
18 & full one the nght ventnicle 15 mcreased m size, and the X ray
silhouette tends to be circular 1n outline A loud and long systolie
murmur, often accompanied by thnll, and presumably caused by
blood passing from left to right ventricle, 13 maximal about the 4th
left b near the sternum The murmur 13 usually well heard over the
precord but 18 not conducted above the base of the heart or
wto the left axilla Cyanosis 1s unusual and there are few symptoms

The septal defeet may be large and involve 1n greater or less
degree the muscular partition, there may be no septum Admicture
of the right (venous) and left (artenal) blood happens according to
the extent of the defect The opening 1s usually associated with other
defects such as malposition or transposition of the great artemes or
with pulmonary stenosis or with suppression of the pulmonary
artery In such the work of the right ventricle 1s greatly increased,
and this chamber 18 of the size and thichness of the left In many the
admixture of venous and arteral blood 1s free, septal defects are
m fact the only common cause of cyanosis in congemtal heart dis
ease, the mixed blood bemg expelled into the aorta The resultant
cyanoss 1s of the kind previously deseribed as ansing centrally (page
47), 1t may be transient and 1s then often slhight, or 1t may be per-
sistent and deep In the last case clubbing of the finger tips, and
polycythaema up to eight or ten million red cells, or exceptionally
more, are usual, breathlessness 13 conspieuous and bodily growth 1s
defective When clubbed fingers are fully developed, they are bul
bous at therr tips and the fingers are conspicuously cyanotic In
these cy anosed cases too, epistaxis, haemoptysis, or cerebral haemor
rhage may oceur, and sometimes alarming cerebral symptoms appear
m the form of attachs of an epileptic nature or of coma

In cases of septal defect, deep and peraistent cyanosis, breath
lessness and enlargement of the heart are the chief adverse signs,

and yet some of the cyanotic cases hive oninto therr forties Bacteral
endocarditis, pulmonary tuberculosis, and other infections often
terminate life, some of the cases die of acute heart failure
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UxexrANDED INFUNDIBULUM (PUrsowary StENOSIS)

Among congemital malformations, lack of full expansion of the
infundibulum, the half of the night ventricle that forms the outlet to
the pulmonary artery, 15 one of the most frequent When the defect 13
shght there 13 a little constriction between night ventncle proper and
1infandibulum, the moderator band forming one side of the constric
tion VWhen less expanded, the infundibulum forms a small separate
chamber, umted to the ventricle by a narrow onfice below and
to the pulmonary artery above The pulmonary valve 1s usually
anomalous, being bicuspid or having its
cusps actually fused together In general
the less expanded the wnfundibulum the 4
smaller 18 the stenosed aperture through
which the blood has to pass out of the
nght ventricle, the nearer 13 the stenosed
aperture to the pulmonary valve, and the
more apt 1t 15 to be combined with a
patency of the mterventricular septum 1n
these much malformed cases the aorta 1s
often displaced so that 1t arses over the mﬂi»“;ﬁﬁ"??’?ﬁ"?mfﬁﬁ
perforate septum (Fallot type) Unex googeolts) pulmmery sencss
panded infundibulum with perforate septum  attecks of cysaosis The patient
18 the commonest malfc tion yrelding Dbesmrotated bringits the brt
cyanosts In high grade stenoms much buke of the greatly diated gl
blood may be transferred from the nght to a?:;r;yg :l:e[;yn(e:);el; ‘;o’.’.:f The
the left ventricle and deep and persistent $5°% of the heast is probatiy
Cyanosis appears with its accompaniments
finger clubbing polycythaemia and breathlessness In high grade
stenosis also, the night ventricle hypertrophies greatly and gives
corresponding physteal &1gns, including the ECG of nght axis
deviation

The stenosis displays tself through a harsh systolic uurmur and
thnll maximal to the left of the sternum, at the 2nd 3rd or 4th
costal cartilage, but heard over a wade area of the upper chest as
high as the clavicles 1t 18 d to the lar region
‘but not mnto the neck, very occasionally an early diastolie musmur 1s
heard to the left of the sternum, and 1s caused presumably by pul
monary regurgitation The prognosisis variable a few patients iving
bey ond thirty or forty, but the death rate 1s much above normal and
especally in those much cyanosed and presenting much cardiac
enlargement Infections often terminate hfe Despite the greatly
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wmereased worh of the mght ventncle, falure with congestion 18
wfrequent

Pulmonary stenosis of sumple form is a very rare condition tn which
& strong membranous partition, perforated centrally by a small
curcnlar aperture, 18 found at the ongm of the pulmonary artery.

Drsgrosis

The dizgnosis of congemtal malformation of the heart should not
be made upon the basis of a systohc murmur m the pulmonary
ares Such murmurs are among the commonest heard over the
heart, they may be soft or harsh, and may be heard over the 9nd
3rd, or 4th left cartiages, In the great majonty of mstances the
murmur 18 without sigmificance, but may be used as a remnder
that the base of the heart should be felt for thulls A dagnosis
shonld not be mado, though malformahon » often nghtly suspected,

a loud of unusval 8 1s found aver the
heart It s elear that the only sign may be s systolic murmur, but
m such cages no great harm 18 done sf the underlymng conditron
remains undiagnosed The presence of a basal thnll, especially if
this 18 meximal to the left of the sternum, 1s distinetly hefpful Cysn-
osis, or & lustory of cyanowus, 1 cases of the kund, oconrnng on and
off snea birth, ususlly decides the diagnosis Deep cyanosis that is
proved to be of central ongin, and that is known not to be caused
by the p of an ab 1 blaod p t, 13 almost diagnost!
m ltself provided there 13 no venous engorgement and no disease of
the respiratory system Otherwise the recogmtion of congomtal mal-
formation depends upon the presence of one of the charactenstio
gronps of mgns that bave been descrsbed earlier

Proonosis avp TrEaTmeNt
1t should be clear from what has been sud already that the pro-
gnosis i cases of malf 1on of the heart regarded generally s by
2o means so grave as 1t has often been thought There are certain

conditions w\uch make extrautermns life impossible, or 8o precarious,
negwmaslra ar mnnths hut for the rest,

o~ Afao
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cyanosis and breathlessness, and enlargement of the heart and 1ts
degree

The malformations are not open to curative treatment The treat-
ment 1s for symptoms as these arise The patient’s activities are to
be gwded by the sumple but sound principle that he hives withm
the limuts of hus exercise tolerance,



CHAPTER XXIX
CHILD BEARING ANAESTHETICS AND OPERATIONS

Cumy Brarmxe

Hearr disease among young women 13 almost always rhoumatia
w ongin Questions relating to preguancy apply almost exclusively,
therefore, to this form of heart disease, and espectally to cases
presenting mitral stenosis

EISK OF QHILD BEARING

Adwice 18 often sought by yonng women with heart disesse as
to the nsk they will run by bearing a child Often, too, 2dvice shonld
be given unasked to marmed women with heart disease Child.
beanng entails an inereased load upon the heart becanse the eirenla
tion has to serve both mother and chld, and the mother in moving
must carry extra weight Duning normal labour, a relatively heavy
load 18 thrownt upon the heart intermuttently for a peniod of many
hours In late pregnancy the heart 13 displaced upwards, and its
action 18 1mpeded 10 unknown but probably not ligh degree The
extra worh mvolved by carrying s neghgible in the first and almost
80 1 the later months of pregnancy, the extra wesght of the child
18 but & small fraction of the whole weight of the body The work
done 1n labour vanes, 1t 18 greater i prinupara, 1t 18 Tarely greab
enaugh 11 normal eubjects to produce more than t breathl
ness and pulse-quckemng, 1t 18 largely controllable by kthe manago-

El [
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the nsk proves mn fact to be shight, for most rarned women of thus

class pass throngh one or more pregnancies Without trouble Thero

15, even 1n these, however, an element of uncertamty Judgment 13

being given, not ay to admsability of undertaking certain acts nv:

the moment, but of undertoling them 1 mne of more months'
218
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time, and the patient’s condition may not then be what 1t now 13
Thus the posstility of a d rheumatic ine needs to be
considered on the basis of the past history, and a patient suspected
to bave suffered nfection or remfection recently should be advised
to postpone decision for a year or more Cases with signs of enlarge-
ment of the heart and poorer exercise tolerance should always be
advised that 1t 1s unwise to become pregnant Tho urgency of desire
for a child will sometimes 1mpel women to aceept a risk that would
not otherwise be taken the risk being realised, 1t 1s for their decision
Women presenting auricular fibnllation run more risk during preg
nancy than those without, the muscle of these hearts 13 i general
less dependable, and work increases the rate of the beating unusually
Those with fibrillation, those with large hearts and poor tolerance
of exercise, and those with a past history of congestion ghould be
told that the msk 1s much too grave, and every effort made to

1 . . -

first
the
second

FAILURE AND CHILD DEARING

Because most women with rheumatic heart disease farl to seek
advice, or, recerving 1t, are unable or unwilling to follow 1t a number
of those who have serious cardiac condittons give birth to children
The adverse effects upon the heart, and the mereased death rate
consequent upon child bearing tend perhaps to be exaggerated
and for two reasons Firstly, heart failure will develop in many
theumatic heart cases during the usual child bearing age whether
children are borne or not, secondly, many women attribute i}
bealth to cluld bearing when they have no good reason for doing so
Nevertheless, there 1s no doubt that the mortality among heart
Ppatients who marry 1s unusually heavy, and the effects of given preg
nancies upon the subsequent condition are often obvious, or Life 19
clearly brought to an end by a pregnancy Pattents who develop con-
gestton 1n the early months would almost certainly have developed
the same degree of failure without becoming pregnant Failure
develops chuefly in the later months In cases previously presenting
normal rhythm or auricular fibnillation the onset may be gradual,
with mcreasing breathlessness Or the onset may occur abruptly
with the appearanco of a paroxysm of tachycardia or of auricular
fibnilation, these cases are often called instances of acute dslatation
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of the heart When congestion comes 1t tends contiually to mereass
and, 1f 1t becomes severe, the patient dies during the Tast few weehs
of pregnancy or, more often, m the puerperal period Death may
result from progresaive failure, pulmonary oedems embolism, ar
infective endocarditis If the patient convalesces from Jabour, con

gestion usually disappears quekly, a clear indication that pregnancy
hag been responsible Such cases may return to a condition seem

ingly no worse than that preceding pregnancy, but often they are
more breathless than previgusly, and smong those who return to
work congestion soon re develops

MANAGEMENT OF PREGNANCY
When a woman with heart disease takes to carrymg a child she
should cease to do some at least of her work Thusin the later months,
all bemng well with her, she should cease to do her house work, to
take any form of brisk exercise, or to undertake sersons physical
efforts of any land She should spend hours resting each day,
ncreasing their number as her time approaches The amount of
exercise and the amount of rest taken willbe controlled by symptoms,
she must hive without any distress of breathing
The appearance of venous congestion with or without aurcular
fibnillation 1n the first three months of pregnancy 1s an adequate
reason for emptymng the uterns, as soon as failure has been treated
Congestion 13 more apt to display itself in the later months, though
1t 8 then much more difficult to recognise m its early stages Oedema
of the legsis of little value as a sign, a congested hiver 1s displaced
upwards by the uterus, and 1ts edge and lower percussion border
may remain mdistinct Diagmosis then depends chiefly upon breath-
lessness, upon colour, and upon the condition of the veins The most
important of these three is breathl at rest p g during
sleep Cyanosis 19 also & valuable sign, if general or 1f seen 1n slan
that 18 Warm, 6o are persistent riles at the bases of the jungs In
examining the veins an allowance must he made for the increased
pressure 1n the abdomen, normally the vems of the neck are dis
tended more and to a higher level in pregnant than m non pregnant
women Patients should usually come under strict nutsing care
before actual gns of venous engorgement appear Auncular fibrilfa
tion 18 to be treated with digitalis in the ordinary way, without any
restriction of dosage The patients who react well may bo allowed
to go to full term, seemmgly, natural labour 1s less harmful than
wduction Every care should be used to make labour as effortless
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for the woman as possible An alternative 1s Caesaran section, ow
& good deal practised 1n these cases The cases are first fully treated
for cardiac failure In those reacting well, the section 1s undertaken
23 soon as there 1s a good prospect of the child surviving and can
be carried through 1n most cases with complete success In those
falling to react well, delivery should be as soon as possible An
advantage of Caesarian section 1s that 1t saves the mother from the
last and most dang; weeks of p y The operation 1s often
bined with a 1 dure that 1 to nd the woman from
further nsk of pregnancy The justification or otherwise of this
procedure 18 as much an ethical as a medical guestion
Patients presenting signs of venous congestion shonld not suckle
their babies, but there 15 no reason to termmate lactation m simple
velve cases

ANAESTHETICS AND OPERATIONS
The dangers mvolved m nnaesthetmng and 1 operating upon

o e b

performed full d grows and op of less 1m
mediate urgency are undertaken Expenence has widened greatly,
and the resnlts of very many hundreds of operations on patients
suffering from heart disease have been recorded The actual risks
are now known for all the chief forms of heart disease If we meclude
all fatalities that can be connected even remotely with the heart,
such as any case of pneumomna following operation, then the mor
tality attmbutable to the cardiac condition 15 about 5 per cent, this
taty apphes to lected cases of heart affect;
such as mitral stenosis, aortic disease, aurieular fibrillation and
including all more serious maladies, 1t does not mclude trivial or
doubtful cardiac malades, 16 applies to groups of patients con
t - . *

|y
that prohit bemg undertaken to meot o grave emer
gency, and that there 18 none that forbids trivial operations 1n
cluding tooth extraction, when theso are necessary, under local
anaesthesia

The advisability or otherwise of anacsthetising and operating
upon cardiac patients 19 decided by a close consideration of the
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disease from which the patient 1s suffering to determune actual rsk
This nsk 1s then balanced against the benefits to be expected from
operative interference The presence of cardiac disease increases the
nisk of operations, but m some cases the mcrease of risk 13 very
slight and m other cases 1t 13 great

In the case of pl d mutral st or aortie
tion, or m that of any other subject able ta follow s ordinary
daily routine, the extra misk mtroduced by the cardiac state 1s
practicall ligible 1 templ: gical imterference In
cages of the kind, therefore, operations such as gastroenterostomy
or the radical cure of herma may be undertaken under general
anaesthesia without hesitation from the standpont of the heart

Unselected cases of auricalar fibrillation, most of which are com
plicated by mutral st and by enla t, present an un
expected mortality of only 2 per cent, and here mortahty can be
reduced 1f operations of pure convenience are debarred in the more
sertous of the cases One of the most frequent operations performed m
this group s that of thyroidectomy, the mortality1s small Naturally
all cases of fibrillation should undergo prehmmnary and thorough
medrcal treatment with digitahis before operations other than urgent
ones are performed The case of fibrillation and of flutter are almost
the only ones to which digitalis should be given hefore operation,
atropine should not as a rule be given to exther

Paroxysmal tachycardia does not contraindicate operations under
anaesthesia, though the onset of a paroxysm would naturally post

pone any that was not extremely urgent
Inhyper and ;n breathless casesof arter theordm

ary msks of anaesthesia and operation are rased about 5 per cent
The subjects are elderly, and post operative brorncho pneumomna,
which 1s the chief cause of death, 13 a hittle commoner than in more
normal subjects of the same ages Prostatectomy 1s a frequent
operation 1n this group and 18 well borne as o Tule Patients present
ing definite evidences of renal msufficiency show a high mortality

The presence of mild angina pectons does not contraindicate
general anaesthesia, but should rule out operations of pure con
vemence and these only We come to cases runming greater nisks

In severe angina, syphilitic aortitis, and aneurysn, operations that
are not urgent are rarely advisable, for among these patients the
added mortality 1s 10 to 20 per cent In severe angina chloroform
has sometimes been mven to stop pain, and with impumty

Tn no case of coronary thrombosis, unless there has been good
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recovery and many months have elapsed since the event, should
operations other than those necessary to save hife bo performed

Cases of failure with definite venous congestion will sometimes
Tequire surgical treatment m emergency Otherwise the cases should
be treated thoroughly and as bed cases before operations are con-
sidered, and the treatment should be prolonged for weeks or months
after signs of venmous c have disapp d Operat
defimtely calculated to improve general health may then be under
taken, but not operations of convemence It s particularly to be
noted that elderly patients with venous congestion are not good
subjects

Heart cases stand general anaesthetics well, ether 1s well tolerated
by the young and muddle aged, but should be avoided 1n older sub
Jects that are bronchutic There 15 no special danger from the use of
chloroform 1n heart cases Because this and other general anaes
thetics are well borne, spinal anaesthesia 1s rarely necessary If gas
and oxygen are used, asphyxial signs must be avorded quite strictly
There 13 no objection to carbon diomde 1 amounts sufficient per-
ceptibly to deepen breathing A more 1mportant consideration than
the kind of th 1s the P of the thetist Quick
mduction, to avoid struggling, 15 essential, speedy emergence from
anaesthesia 13 desirable

In heart cases of any kind during natural labour, chloroform 13
still the anaesthetic to be preferred, though gas and exygen may
be used General anaesthesta 1s advised for Caesarien section

It 18 tmportant to realise how the fatalities ocour Neither anaes
thesia nor operation 1mposes, so far as I am aware, any burden or
stress upon the heart When cardiac patients submit to operation
under general anaesthesia, those that die unexpectedly do not usually
succumb under anaesthesia, but 1n the hours or days that follow
The reason for many of the deaths 1s that patients who are suffer-
g from the graver forms of heart disease aro relatively intoler
ant of infections and exhaustion Thus post operative infoctions,
such as b ho p the t cause of death in
elderly heart cases, or a large wound arca loft infected aftor opera-
tion, are not well borne, neither 19 the intoxication that sometimes
follows acutely upon thyroidectomy, theso plieations aro 1ll
tolerated because they raiso the heart rate whilo rendering the
muscle less efficient for 1ts work Coronary thromboss and corcbral
thromb are not infrequont after ovents in olderly subjocts,
they cause fatalities, which sro associated perhaps with fooblencss
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of crreulation In mutral stencsis with or without aurcular fibeilla
tion, the fatal event may be embolic, and 1n these and high tension
cases pulmonary oedema may supervene Patients who present

farlure with tion, or are th d by 1t, before operation,
may progress to fatal venous stasts 1 the few da.ys that follow
Sudden catastrophes during th tion oceur, but

are unusual Muoch of what 15 said and tbought about fatalities 1n
cardiac disease under anaesthesia 1s due to a very widespread mis
conception It1s customary to attribute a large proportion of deaths
oceurring under anaestbetics to acute fallure of the heart There 13
good reason for domng so Thus 1t has been shown that under hght
chloroform th fibrall of the i les 13 the uwsual
cause of death It1s quite erroneous to suppose that the fault Lies 1
these cases 1n the heart, 1t Les erther 1n the method of admimstering
or 1n the unfortunate choice of anaesthetic This accrdent 1s particu
larly frequent in the case of children, 1t 18 a phenomenon displayed
by perfectly healthy hearts There 18 no evidence to suggest that any
reduction of such fatalities will result by excluding from anaesthesia
patients m whom a systohe murmur, extrasystohe mregulanty, or
other 1solated sign attributable to the heart has been detected And
the exclusion of cases presenting serious heart lesions could nob
reduce this mortality appreciably, for 1t 18 clear that only a very
small proportion of patients dying under anaesthetics are properly
to be regarded as heart cases A real understanding of the practical
problems will not be reached by enquiring what proportion of deaths
under anaesthetics and operations can conceivably be attributed to
the heart, but by enqunng what 18 the ascertamable risk m cases
presenting clear evidences of heart disease That there 18 an increased
nsk from anaesthesia when the heart 1s recogmsably unsound 1s
clear enough but, where anaesthetic deathsn general are concerned,
this becomes a trnivial 1ssue It 13 an important 1ssue when 1t con
cerns the individual heart case req thesia for t
and 1t 13 from this standpomt that the problem has been

1 this chapter.

3 1




CHAPTER XXX
DIAGNOSIS, PROGNOSIS, AND TREATMENT

Diaawostic TERMS AND SUMMARIES

IN medicine generally diagnostic terms are often indispensable They
have particular value when they name specific diseases running well
defined courses and calling for defimite practical measures The name
“diphthersa” at once suggests wsolatton and specific treatment
“Cancer of the stomach” 13 a name that not only conveys a well
defined clinical picture but a disease runming to a fatal termination

The satisfactory use of short diagnostic terms n cardiac disease
13 very difficult The system of names for cardiac disease wmn the
last century was mainly anatomical 1t was this system which gave
such undesirable emphasis to defects of the valves, the harmful
effect of which, though now lessemng, 1s still with us These names
of valve affect are qute madequate To speak of “aortic dis
ease” conveys neither the ongm of the malady, nor the prospect
of life, nor the need of treatment, the malady may have ansen as
part of rheumatic carditis or of syphihtic aortitis, the man may be
moribund or 1 almost perfect health and requinng no treatment
In tiis old nomenclature there were few or no names that had the
stnking and helpful sigmfi of those P tioned We
now possess & number, for example, © subacute bactenal endo
carditis”, “rheumatic carditis”, “syphihtic aortitis”, “aurcular
fibnllation”, “auncular flutter”, “coronary thrombosis”, “hypet-
tensive failure” Each of these frequently fills a defimte and most
useful purpose This hst might be lengthened with advantage The
terms “aortic disease”, “mitral stenosis”, m speakmg o! ca.ses, mxght
profitably be d and confined to those mnst;
uncomplicated, cases up and about their business 1 hle

Cases that have general venous engorgement of cardiac ongm
sbould be called “farlure with congestion” or, shortly, “congestion”,
1rsespective of other cardiac findings The term *‘cardiac asthma’
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may be employed for cases of failure presenting nocturnal attacks
promunently Short terms of the kind we must have for everyday
convenlence A term to be serviceablo must emphasise the mam
feature of the case and this may be a mechamcal defect, o bacteral
mvasion, a degenerative process, a disorder of function 1t1s a diverse
nomenclature No system of diagnostic terms has yet been devised
which really fills tls need of briefly summanising cardiac cases, ths
15 80 because the many structural defects, and the very many dis

orders of function that occur, combine m an endless variety of ways

For the same reason the systematic classification of heart diseases
under names 18 scarcely possible It would seem that the attempt
to find an inclumive semes of terms must be abandoned Such brief
terms as those that have been named will contimnue to be used,
owng to their convemence m everyday conversation The further
practical need 18 of a sumple system whereby we can place on brief
record all the essential features of a case that are required for pro-
gnosis or for treatment, so that these may be gathered at a glance

Such a system I have now long used and found adequate to 1ta
purpose The summary of the case 1s recorded in eight lines

l a 14 c d e
1 Bxerose toleranco | None [ P97} Good | Poor Poor
2 Congestion +
3 Enfargoment Sod | Def Consud | Mod
1 Rhythm AF | PA
5 Vaives . MS Syst M [AR fre| AR sl
6 Infection . Subacuto b
T Vessels .| (35} Anour
8 Euclogy . | Bh s

The table here given provides & synops:s of five patients

a Breathless at rest, congestion, moderate enlargement of heart,
auncular fibnllation, mitral stenosts, rheumatic ongin
Exercise tolerance poor through angina, slight defimte enlarge
ment, pulsus alternans, hypertension

Good exertse tolerance, systolic murmur in mitral area
Poor tolerance conuiderable enlargement, free nortic regurgita
tion, aneurysm, sypulitie

Poor tolerance, moderato enlargement, shght aortic regurgita
tion, subacute bacterral dit

The short dotted hines indicate that in the corresponding spaced

e o

®
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there 13 nothing sigmficant to record The degrees of enlargement
here referred to are defined on page 127

ProaNosIs
A “ORMAL HEART

If after carefully examining a patient and finding nothing defin
itely wrong we are to fear that vital things are still undiscovered,
we shall remain at the mercy of every rumour having patient or
patient’s heart as 1ts source, and be incapable of responsible do
C81oNe THra n »nat ané smbn el ool bl ~
and o
healtt .
rest on knowledge and experience, 1t 1 not to be substituted by

PR R P

own b o

1 - .
soundness 13 1t8 power to engage fully mn 1ts work without complaint
No patient having normal capaaity for bodily exercise has grave
Loaa L, 7 " .

blood supply proving inadequate, cause angmnal pan Thuy the
Presence of good exercise tolerance can be relied upon to exclude all
the more serions maladies, though 1t should be understood that full
capaaity for work cannot be gauged always and entirely from the
patient’s own statements, valuable as these usually are Actual ex.
perience will show that only exceptional patients, having such fu])
capacity, will present clear signs of disease

Because there are these exceptions, f“lll‘tolemnce of exercrgo 19 an

blood pressure, though the last two are 8o very raye R
by nox‘-’mal exercise tolerance that 1t 13 hardly pe, ce{s ';g;oz;p;::::
them A short physical examination suffices tq exclude the states
of disease named particular heed bemng given ¢, the vaTon, ‘pores
18 this form of disease which 13 most compatiple vy ;lormal
tolerance The heart must be hstened to whyle the patient ey

hes, and lies after exercise on the left side Muach enlafgcmen:of e
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heart and progressive hief, syphshitic or rh ,are p
1ble with good exercise tolerance, though the physical exammation
18 an extra safeguard There must be a brief engury for paroxysmal
cisorders of heart action and, these also excluded, the heart may
then be proclaimed sound A systolic murmur over any part of the
beart should lead to a sharper search for more defintte evidences of
disease and, m young people, to a close enquiry for recent rheu
matism Neither the systolic murmur, nor a modification of & heart
sound, nor & sound interpreted as exocardial, nor an unusual form
of electrocardiogram should deter us from pronouncing the heart
essentially sound 1n these In this connection 1t should
be noted that an 1solated sign rarely has much sigmificance Indica
tions of disease are grouped together almost always The foregomg
are the criterta that were used on a very large scale n Jjudging men
fit for active service during the 1914 war they proved themselves
to be reliable

A more difficult case 18 where exercise tolerance 13 reduced 1n the
absence of physical signs of disease 1 heart, lungs, or other organ,
for very many such patients have normal hearts Here for the time
being we must proceed by rule of convenience, declaring the heart
sound n the young but holding 1t under suspicion or to blame in
older subjects (see page 174).

CHRONIC HEART DISEASE AND PROGNOSTIC GROUPINGS
In considering on what general hines an opinton of the expectation
of Lfe 15 to be formed 1n & case of chronte heart disease, we may
profitably ask whither we are led by subdividing patients system

=t anlley ntn memme AT sard an natienfs mav ba dimided un 1nto

the heart, unenlarged or enlarged m one of several degrees They
could be subdivided again and agam according to the nature of the
valve defect and its degree, according to etiology, to b}cod pressure,

~ ST _m I

i

practised 1n this way, the finer the subdivision the more cumber-
some and impractical 1t becomes It 13 1mperative to proceed upon a
broader bass, and to emphasise those features of cardiac discase

that are of chuef prognostic sigmficance
Stated 1n the order of their smportance, and omitting active in
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fection for of plaity, the fol g factors mainly

govern prognosis

(@) The state of the circulation at rest, or under exercise as Judged
byt 1 and the pre: or absence of angmal pam m
stmilar These derations are tial and mti-
mate parts of any sound prognostic system, they are so important
that prognos:s of chromic disease carried through purely on this basis
would not prove very unsatisfactory

(6) The size of the heart

(¢} The presence or sbheencs of ayphilitic disease of the aorta

(d) The presence or absence of gross disturbances of heart thythm
{for pl lar fibnil ), the p or absence of high
tension

(¢) The state of the valves

Before proceeding to deal with the practical problem of prognosis
from this standpoint, we must first understand quite clearly what1s
required No enqury, however minute, would carry our prophetic
powers to such a pitch that we could state defimtely how long a
patient has toive It 1s notashed We are asked to give an opmion
along the following simple lines

1 Doaes the expectation of Life seem normal?

2 Has the patient many years to Live?

3 Has he a number of years, say ten, a httle more, or less?

4 Has he but a few years?

5 Is hife to be measured 1n months, a precarious hfe of perhaps
one, of perhaps two years?

6 Ts the patient 1n 1mmment danger or actually monbund?

These questions can usually be answered accurately The first has

been answered 1n enquining ho® a normal heart 1s recognised The

may be d mn tabular form Sufficient

types are here included to illustrate fully, the pt 18 not made

to cover all possibihties It 15 sssumed that the cases are all under

IuIl and proper treatment and that none are suffering from active
or from nfect;

1 Many years' expectation
Valve disease 1n young adults, with little or no sign of cardiac
no fibrill and good or fair exercise

tolerance
T
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2 4 number of years’ ezpectation (about ten years)
Angina of effort, early cases
High tension, bttle or no sign of enlargement, farr tolerance
Auncular fibrllation with or without valve disease, but httle
enla; t and farr tol
Enlargement moderate, wibh or mthout valve disease, but with
fair tolerance, and normal rhy thm

3 A few years’ expectation (about three ta 81z years)
Angma of effort on nalling a short way (with or without pre
vious coronary thrombosis)
Syphilitre aortitis
High tensmon with moderate enlargement or angina
Eulargement great or moderate with poor tolerance
Aureular fibrillation and moderte enlargement

Faidure with tion (rebeved by t)
4 Lanng precarwously up o one or accasionally 100 years
Enlargement great, congested
High tension and cardiac asthma
Congestion unrebeved or i syphilitic sartitis, i lugh tension,
following angna, or after coronary thrombosis
Angina unrelieved by rest
b In wmmanent danger

QOedema of lungs

Coronary thrombosis (recent) }Often recovenug
Heart bloch and syncope (epileptic stste)

Leaking aneurysm Rarely or never re

Angnal state

} covering
Gross failure with congestson, unscheved

It 18 not mtended that thg table shell form & preciso guide to
proguass i imdividual cases, each of which must be considered upon
1ts own ments as discussed 1n earhier chapters 1t 15 only wtended
that 1t shall broadly and clearly tlustrate the relative xmportance
at the cluel prognostic factors previously named, and how these
come to be used mn answermg the relatively symple questions that
axe asked It will bo abserved that, apart from the first group of
cases, valve disease ean be made to take bitle part That 13 s0 be-
cause, as we proceed to more and more serious categorues, other
factors become more and wmore dectave, and valve disease becomes
relatively unimportar
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CONVERSING WITH THE PATIENT AND HI$ FRIENDS

To a stck man his doctor’s vistt 15 the chief event of the day
Cardrac patients react quickly to the atmosphere surrounding them,
they must be helped to keep or gather courage Cardiac cases are
naturally sanguine, depression, when 1t comes, usually derives from
others It 13 the doctor’s plamn duty to enter the sick room with
cheerfulness, to give counsel thoughtfully but confidently, and to
leave behind as ho goes an appropriate word of encouragement, to
comfort the patient in his waiting, to help s suffering, or to allay
hus fears A countenance of gloom 1s ag out of place 1n a sick room
as 18 & coffin

In speaking with a patient or hus friend about the nature of the
malady, truth of statement 1s & first essential It 13 not always ex-
pedient to volunteer the whole truth, but answers must be given to
direct questions, evasions usually defeat their purpose When a man
1n his night mind demands to know if he1s dying, as seldomly he does,
he should have his answer, a.nd iatig deﬁmbely adverse, 1t can be
quaint a patient that
bus Iifo 18 1n gmve danger 15 rarely necessary or advisable It some-
times becomes desirable to convey to him, directly or through his
famly or legal adviser, that 1t would be a simple act of wisdom if
he set his house 1 order

To patient or to patient’s friend simple and unmistakable language
should be used, veiled statements are too apt to be mimterpreted
The words must be chosen thoughtfully The word “‘disease” should
never be used, disease of the heart conveys at once to most patients
the 1dea of something incurable and threateming The language
should be as untechnical as 1t can be made A patient has a right to
be told what ails hum, 1f he so desires, 1n terms that convey an 1dea
of the magmtude and sigmficance of the trouble, he has no right to
technical diagnostic terms, and 1t 18 very rarely wise to parade these
before lum Accurate information cannot be conveyed by means of
strange words, which to it d ears bring tended mean
ngs, and for many the word once caught up becomes a matter
requring search 1 medical books, or a topie of debate with other
patients Thus the word “angmna’ should never come first from a
doctor, 1f 1t 13 understood at all 1t will convey 1n almost all instances

an yet the prog vares up to fifteen or more
years The word “dropsy” 12 to be avoided, and the adjecttve
“mahg; * el d pletely from the medical man’s vocab

vZ
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ulary The valves should not be named, nor murmurs mentioned
‘These names and details should be of no concern to patients Methods
of examiation hkewise require httle or no explanation, a clear
example of the unhappy effects of unnecessarily disclosing tech
meal detail 15 the well known instance of high blood pressure
readings

It 15 rarely dearable to speak of catastrophes that may anse out
of over exertion, though a warning that certain acts are foohsh and
endanger Life 13 at times necessary, but only in such cases as those
of grave angimna, syphilitic disease of the aorta, or failure with con
gestion Dramatic utterances are undesirable, and do not pass the hps
of competent doctors The medical attendant who tells his patient
that he or she “may drop dead at any moment”, a not very unusual
phrase, 13 guilty both of cruelty and folly Apart from 1ts total lack
of consideration, sudden death in heart disease 13 never so mnevitable
23 to warrant such a statement In grave angmna, and m thoracic
aneurysm, sudden death 13 frequent, but i most other common
cardiac maladies 1t 1s comparatively rare In the named nstances,
and 1n these only, if the question 1s directly asked by the patient, 1t
must be answered that there 1s the chance, such information should
not be volunteered to hum though 1t 1s wise to tell a near and discreet
relative that the Iife 1s a precanous one It 1s important that the
motive should be correct, that the statement should be made chiefly
out of solicitude for the patient’s safety, or withheld out of con
sideration for the family’s mental comfort A medical man who fails
to warn relatives of a possible sudden ending may be a httle blamed
1f and when the event occurs, but a doctor who sets out to safeguard
bumself agamnst all nisks of this kind, deliberately prefers lus own to
others’ nterests Death without warmng disturbs a patient’s famuly
enough, 1ts long, and often unnecessary, anticrpation mflicts more
suffering

A few well chosen wards are far better than a diffuse statement
out of which any detail may be seized upon and emphasised, while
the real substance 1s forgotten It 18 most necessary to be brief and
to keep to essentials

Every man will have s own way of saymng things, 1t 13 not th'e
precise form of expression that matters, 1t 1s the outlook A doctor's
watehword should be optimism and not pessumsm, he should be
hopeful, and not fearful of the unknown, and expenence will show
that this profits both hus patients and himself A statement of pro-
gnoms will be formed on the lmnes 1aid down elsewhere, and if the
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prospect 1s uncertam, then 1t 13 the brighter prospect that should,
within reason, be presented to the patient

TREATMENT

The treatment of heart disease consists chiefly i managmg
cardiac failure and angina pectons of different grades of seventy
The of 2 patient 1 g from failure with congestion
has been discussed at length, so has that of angina pectons and of
hypertension Special points of treatment have been considered
relation to the several conditions to which they apply Thus most
of the ground has been covered There 13 still something that may
be sard usefully fo ensure that the management of heart cases
that are up and about should be understood There are supple
mentary statements, which, included here, save their reiteration
m several places in this book

Healthy habus —Lxpenience has led us to recognise healthy
habuts of hiving Very prudent people Iive quietly and moderately,
they have theu' simple daily routmne of work and pastime, enlivened
by and enter social gatherings and
visits to and from their friends They are temperate mn their eating
taking no more than will maintain them 1n robust health, arranging
their diet to consist chuefly of plan good food, relieved occasionally
of 1ts monotony by a more elaborate, but not heavy, meal They are
regular 1n their habits of work and exercise, and in therr meal
times They are strictly temperate 1n thewr drmlkmg They control
their emotions and their passions They avoid all forms of excess
They use tobacco hitle 1f at all They welcome the freshness of
abundant air and open spaces, delighting 1n the feelings of mvigora
tion that accompany active exercise, they love the warmth of
sunlight playing on their skins, and the sleepiness of healthy fatigue
These are habits that few people 1n industnal countries now adopt,
that fewer still maintain The cares and distractions of anincreasingly
complex life, indoor or sed 'y d g years and
decreasing energy, nterfere less or more, and the prudent rules are
neglected, neglect 13 the easier because the penalties, owmg to the
body’s great power of resistance to disease, are uncertain i thewr
mcidence and often long deferred Healthy habits would become
more prevalent if the consequences of their neglect were more im
mediate and invanable They are largely the habits of the young,
to which many older people rapidly return of their own accord 1
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convaleseing from some acute but passing fllness Winle immunsty
from consequences 15 often long enjoyed by the onigmally healthy,
1t 18 not enjoyed to the same degree by defectives Thus a regular
life, which may be sard to mean unusual pradence i the former, 15
# necessary safeguard to the latter, and among these we wmclude sl
patients suffering from well defined disease of the heart

Avordance of snfection —For cardiae patients mfection 18 a spenial
danger R ble precautions will not el fection but will
reduce the frequency of its recurrence Crowded rooms and gather-
ngs 1 public buitdings should be avoided, especislly 1 the winter
season, and at such times as mnfection 13 known to be provalent
Those who are mfective 1 the same house should keep ther distance,
and visitors i an mfective state should be discouraged by the house
gﬁd tA further safeguoard is & scrupulous hygens of the mouth and

0a

Tobaceo It wexe best that cardiac patrents did not emoke at all,
but 2f they will 1 must be done 1 very strict moderation We may
not know defimitely that long continued smoking 18 wnjurious to the
blood vessels but we have reason strongly to suspect 16 It 1s clear
enough, b , that % 35 vesponstble, 1 a very large
number of its habxtuée for much ghing, that it leads
i many people, by icritation of the respiratory passages, to mfec
tions of the throat and of the trachea Tracheal and bronchual
wmitation and nfection are particularly prevalent among but are
not confined to those who inhale the smoke, and in these a winter
cold 15 often followed by a period of weeks or even months of morn
mg cough Such coughs and infections are most wjurious to many
heart cascs

Bzercise and manual work —In all cardiac eases that are fis to
walk about outdoor 18k 1, for st ges health
of mind and body The prinesple to be laid down for theso patients
13 that they Live strietly within the himts set by ther symptoms

Patients who suffer from breath! may take that makes
them breathe a hitle rapidly from tume to time, so that they begun
to be of the breathl but there must be no pushing

on to s pomt of thstress, o to » pownt whers the sense of breatbless

ness 1s ot fost almost as soon as rest 18 taken So, too, with anginal
poin, the man must Live stnctly within the hmtt of hus pain, stopping
at once when 1t 15 felt, and ayoidng repetition of the act In neither
one case nor the other must so much exercise bo taken as subse-
quently to bring sbout unpleasant fatigue, It 1 uscless to attempt
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to lay down beforehand precisely what a man may or may not be
permutted ultimately to do Itis foreach patient a matter of cautious
trial, and, if a trial1s carried too far, then a rest period of hours, or m
some cases days, should follow as compensation Exaoctly the same
principle applies to work, the work should st the case and be gauged
by tnal Cardiac patients can rarely engage 1n heavy manual labour,
such as farm labouring, heavy hammenng, or heavy porterage, some
are fit for moderate manual work such as bricklaymng and carpenter
g, most will find lighter work, such as paintmg or hght fitting or
purely sedentary work, most smtable It 1s often better to curtail
the hours than to attempt to change the work A patient should not
be told to leave lus job, unless there 1s quite clear reason for his
dowg so, and unless 1t 18 thought he will comply Oceupation of
mind and body bamshes anxiety and cultivates contentment Chil
dren should continue schooling although bodily activities may need
strict imifation, and m the young must be controlled closely

Patients who possess an mdifferent tolerance of exercise should
report frequently, declimng tolerance 18 a matter for concern It 1s

d to allow gradually to develop without inter

ference, a fall 1n respiratory reserve or suspicion of venous overfilling
should at once suggest a short period of rest 1n bed Early treatment
by rest 15 economueal, for 1t often postpones attacks of serious
congestion and the long periods of rest that these mvolve

Strenuous acts, such as runmng walking fast uphill, walking
agamst strong winds, hiting weight 1z excess of 50 1b, strugglng
of any kund, should be forbidden for all time to patients that have
once suffered from cardiac failure to anginal cases, syphilitic aortic
disease, and to cases recovered from coronary thrombosts And the
same p must be d to avoid mt m which they
may be tempted to perform such acts 1 emergency Thus no such
patient should walk on broken or precipitous paths, or dnve an
automobile mnto the country unattended, they must look to others
to be the first 1n helping in accidents or emergencies that are hable
to strain the helper

Diet —The diets here given are intended only to gumide and not
to be used nigidly, quantity and form of food may be vaned within

‘ble Linuts to swt 1l cases
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) This duer shouig
U chlord,

Sugar ) 2 lumpg
Honey loz

or (5) Gra, efruit op Orange
® reil, dry Cornflakes o shroddeq wheat 1 o, ©or cooked Oatmea}
3oz
Milk 5 0,

usks 1 oy

Butter (ummlted) oz

hnner (1 30ra)
(@) Fregh white fig

» ehucken, rabbre, mutton,
game 2 o,
Potato (boiled op mashed) 34,
°mato, green of cabbage, Peas or beapg Orsalad 2 3,4,
&) Mg Pudding 5 o,
with eooked frusg {Prines,
Sugar,

plums, 8pricots, bakeg applo) waen
or raw orange, peach op Erapes
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Teg (45rn)
Tea 4 0z
Mik 10z
Sugar 1 2 lumps
Supper (7 ), only one course
{a) Fish 4 0z
Potato 3 oz
(%) BLlk pudding 6 oz
(¢) Chicken 3 oz or fish 4 oz
Salad

oedema

Bread may be substituted for rusks when there 1s no vedema

All meals to be taken without fiinds Fluids to be drunk an hour before
chief meals, water or, for those accustomed to elcohol, whisky or brandy
(3 oz ) and water not more than twice daily, or once with 1 glass sherry,
claret, hock with oudday meal Total fiwds up to 40 or 50 oz

et I 1s swited to grave farlure with congestion with oedema, to
acute coronary thrombosis, to grave angina pectors at rest Such a
diet can be maintained up to a week without causing serious loss of
strength As a case of failure with congestion progresses to con
valescence the diet 1s mcreased until 1t corresponds to Diet I

Dret I1 15 equally surted to other cardiac cases such as angina
pectors, or auricular fibriflation under active treatment with digt
talis that are confined to bed, or to cases of hypertension or senile
heart sitting 1n their chairs Where convalescence 1s more advanced
and bodily work is undertaken, more food will be needed

Decrease in the starch content of the diet may be required if
flatulence 1s present Flatulence often results in undue breathless
ness and disturbed rhythm and not infrequently deternuines anginal
pamn It 18 necessary to insist that no flud 1s taken at meal times

For cases of chrome heart disense that are free from major symp
toms there M .
be regular,
foods bemg .
that, while well nourished, they should not become obese, obesity
already present should be treated

This book has been supplemented for those uko desire snformation

regarding ** Vascular Disorders of the Lumbs ™ by my more recent
small book published under ilus title
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Accentuated sounds~
Furst apical 141 145
Becond aortic 219 233
Becond pulmonary 20 141 145 233
Acnte bactenal endocarditis 194
Acute d latation 123
Paroxysmal tachycard a and 33 163
Percardium guarding 128 163
Pregnancy and 153 215
Rheumatic fover and 201
Stram and 86 162
Adherent pencuamm See Porscard al
erenc
Adrenalims (eects of) 72 102
After eare of card ac failure 43
Age and forms of heart dwscase 204
Aged (heart diseaso 1n the) 248
Arunophylline 40 70
Amyln trite 66 69
Anacrotic pulse 138 224
Anaemis—

Angmal pam i 71 72
Carduac fa luro and 30
Cyanoss and 60
Fatty beartan 254

Anagsthetics in heart cases 277

Aneurysm 218 217 234
Artemal s gna of 224
Arterosclerotic 244
Descending sorta 224
Dingnoss of 228
Mycotic 151

ure manifestations of 221
Prognoma of 228

Aneuryl‘nml dx!uuxtmn of left pur clo 123

Aged peupxe and 248

Asds to diagnosis of 240, 256
Angems snd 71 72
Ansesthetics n 277

Acrtic Tegurgitation and 65 138
Chimcal associations of 50 61 63
Coronary arteries and 53 61 03

Angina pectors—(contd )
Diagnoss of 63 66
Tffort end 62
Hypertens on and 61 63 233 213
Hyporthyroddim and 71 12 264
Nitritea in 66 69
Dedema of lung and 22

Paroxysmal tachycardinand 71 72 81

Proguoms of 66
Rest {angma of) 6
Rheumatic heart dmeuse and 209

u
Syphilis (cardioaortic) and 226
Thyrotoxic state and 72 264
Treatment of 08
Vasomotor angma (Nothnagel) 72
Anginal paim_See also Abgina poctona
Cause of 53
Coronary thromboss and 65
Factors provoking 67 63
Neuroass and 70 71
Nocturnal 65
Pulse and blood pressis aad 05 60

Aortie eusp ruptured 136 102 220
Aortio diastol ¢ murmur, 134 130
Aortic dilatation 217 228
Coarcted orta and 26§
Symptoms and signs of 217
Aort ¢ regurgitation 134
Angwo pectors and 65 138
Aurscular fibrllation and 200
Card a0 fatlure and 151 165
Consccutive pl enomena 1 136

Degrees of

Differsntial duagmonn f 125

Digitalis in_ 15

Lalargement and 117 137 207

Tellor and 137 102
heumatism and 131 207

8 gna and symptoms of 132

Byphila and 131,136 226

Vazodilatation in 137

205
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Aortie stengsw, 138
Ascending degenerataon and, 131, 218
Rbeumatism and, 131, 207
SBymptoms, etgns, and dmgnom of, 138
Aatrtic aystolis murmur, 134, 139, 268
Acrtic valve See aleo Aortie stenoess and
Aartie regurgitation
Ascending degeneration of, 131, 248
Bieuspd, 186, 263
Fathological anstomy of, 131
Aortitse See Syphibs
Apcplexy, 113, 232, 235
Artenal pulss See Pulse
Arterroseleros, 244
Asteriovencus anestomos, 135, 137
Ascending degeneration of aortse valve,
131, 248
Ascites, 28, 182
Asphyxra cavsing cardiae faslure, 30
Athleta’s heart, 168
Atropine tachycards, 86
Avgmeniation. 81, 253
Auncular fibnllation, 92
Anaeethetics i, 278
Acrtie disease and, 200
Cardiae fadure end, 30, 42, 8¢
Cardac resctions to, 93
Chinseal sssoniations of, 92

‘Hypertension and, 236
Mtral stenosis &nd, 2t
Murmure m, U5
Paroxysmsl, 93, 263, 264
0818 of,

Quimadine 1, 10, 212
Recogration of, 04
Rheumatic heart disease and, 209, 212
Strphanthns 1, 100
Budden death m, 98, 99, 115
Bymptomatology of, 93
Thyrotoxio state and, 93, 263, 264
Treatment of, 87

Auncutar flutter, 84

Prognoss of, 89
Rheumatic heart diseass and, 210

Treatment of, 91
Aunculo ventnewlas bundle, 104
Annculo ventneular valvea, 140, 141 Sez
oloo Mitrel valve and Tricuspid
ve

Back theory, 152

BT s g
bacterial endocarditia and  Acute
bactenal endocarditia
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DaR thrombus. 115, 210
Barbitene,

Dicuspad aortic valve, 188, 268
Blood culture i endoeardstis, 193, 198
Blood pressure—
Age and, 235
Angins and rme of, 68
Aortie tation and, 131
Dmswhc' 131, 234
rt syndroma and, 170
quumt readings unwise, 240
High See Hypertension
Lowerng, 243

Syneope and, 108
Systohe, 132, 234
Bloed flow s skan, 50 See also Vaso
ilatation
Boeat racing and heart dwsease, 154
Brachial plexus {aneurysm pressing on),
224

Bradycardia, 103
Dyfferentiation of types, 108
Suople form of, 103, 106
Syncops and, 110

Drassy cough, 222

Dreathlesaness, 1, 7, 16
At rest, 6
Bronchitis and, 163
Cardize fadure and, 1, 8
Causa of, m lmlm, 2,19

anosis and, 4
Dufferentiation ef forms, 173
Crades of, 2
Hypertension and, 237
In health, 2, 168

Syplulitic Bortitn and, 257

Venous congestion and, 17, 237, 259
Droken compensatian, 126
Bronchstus and emphysema, 257
DBronehus (aneuryam presuing onj, 222
Brown saduration of lung, 19
Dundle brench block, 231

Caffeme, 4

Capillary pu‘lsa!wn. 51, 137, 262
Cardise esthros, 20, 237

Cardine bedstead, 36

Cardiac dulness Sez Dulness



INDEX

297

Cardiac Carduac failuro—{contd )
Cardigs failure, 1, 8, 20 Tonics and stimalants m, 39
After-caro of, 4 Treatment of, 35

3

Adsto dmgnosu of, 249, 258

Annerus, and, 30

Anaesthetics and, 279

Angma pectoris and

Aortic regurgxutlun snd, 154, 165

Asphyxia and,

A\mnular ﬁbnllmmn and, 30, 42, 91

Bowels 1n,

Toonchitis and emphysem and, 259
of, 20

Coarctation of aorta and, 165, 268
Coronary thrombots and, 30, 56
Cyancea and, 16, 49

Definution of, 1

14

Dlglbalm and 29, 43, 97
Exertuse in, 44

Exhaustion m, 8

General atatement, 1
Hypertension end, 29, 237, 243
Hyperthyroidism and, 30, 264
Hypnotics and, 3

Infection end, 30

Jaundice in,

Left ided, w 39, 237

9
Paroxysmal tachyeardia and, 30, 83
Penicardial ndheslom and, 29, 182
Posturs and, 3
Pregnancy and_, 163, 275
Prognoss n, 3
Prolonged work and, 164
Pulmonary dusesse and, 29, 268
Refratiory cases of, 44
Reservea a_nd 166
Rest m, 36, 43
Right exded, 33, 237, 25&
Rheumatic carditis and, 3
Rheumatic heart dxsease nnd 208 213
Signs cl‘ 9
Sleep
Splemc enmgemene and, 102
Stages of, 3
Subacute bacterial endocarditis and,
30, 190
Subtls change n muscle and, 208
upervision of, &
Symptorns of, 8
Syphilis (cardiosortic) and, 226
Thyrotoxic state and, 30, 264

Types of, 31,32, 33
Unno m, 1
Valvo disease and, 20
Venesection 1, 38
Venous congestion and, 3, 8, 15
Work and, 29, 161, 164

Cardias tmpilse, 118 Seo also Pulsation

of ches

Diffuse, 120, 168, 170, 176, 263
Displaced, 119
Lpgastre, 121
Epssternal, 218

In children and lads, 119
Maximal, 118
Pencardial effusion and, 176
TRecession of, 258
Ribs and sternum involved by, 120
Cardiae lechaamn 2
Cardias margmns,
Corias oetuins dos Osderua

Failure and, 3, 29, 166

Valve defects and, 154, 168
Cardiac syncops, 111
Cardiorespiratory raurmur, 147, 170
Carotid pulsation, 15, 133
Carotid s reflex—

Heart block and, 105

In flutter, 87

Tn paroxysmal tachycardia, 91

Syncope and, 101
Central problem 1 heart work, 1
Cerebral famts, 112, 239
Cervical vens, 1
Cheyne-Stokea {see Penodic) bresthing
Chuld bearmg and the heart, 163, 274
Chloroform and the heart, 279, 280
Cholmo i paroxysmal tachycardsa, 90
Choree, 202
Circulation times, 20
Clubbed fingers, 189, 192, 195, 271, 212
Coarctation of aorta, 165, 268

Complete heart block, 04, lOa

Congemtal heart disense, 2
Bactenal endocarditis nnd 186, 268,
271

Cyanoss m, 47, 271, 272

Thagnosis, prognosis, and treatment
of, 271, 272
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an‘stncexvs pencarditis, 18, 28, 181, 208
3
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Dugtahs-—~{contd }
O £,

of, 184, 185
Bymptoms and signs of, 182
Contmuons murmur, 287
Conversing with patients, 287

Fatty heart and, 254
Fibrowd heart and, 255
In tho aged, 248
Qcelusion im the aged, 54
Budden death and, 115
boss um, 54
Coronary embolism, 53, 191
Coronary otclasion, §2
Cardiac fatlure end, 30, 56
Duagnoss of, 58
Hyperterson and, 64, 236
Opdema of lungs and, 6, 22
Prognoms sud trestment of, 59, 60
Sudden desth in, 65, &9, 113
Symptoms snd sigos of, 55
Cor pubmanele, 267
Cough—
Brassy or metathe, 222
Cerdiac farlure and, 8, 258
Treatment of, 40, 250
Coupled beating, 76, 98
Cyanosis, &

of, 88
Flutter ead, 81 .
Mamtenung doses of, 10}
Massrve doses of, 99
Neussa and vomsting from, 98, 99
Normal thythm and, 39
Digitahs couphing, 98
Digoxm, 49
Ihiatation of sorts Set Avrhie dulatation
Dilatation of heart See also Acuts dida.
tation.
Aneurysm of left suncle, 123
Cause of, 118
Efficiency incroased by, 162
Measure of, 125
Prognoss of, 123
Systolic apcal murmur and, 123, 160,
201, 248
Treatment of, 129
Druretics, 40
Dropay See Qoderna
Ductus srteniosus {persistent), 191, 267
Dulness {carduac), 121
. of garla

Emphysemnsa and, 258
Fryed absolute, 180, 184
Pencardial effuaon sad, 177

Effort syndsome, 168
B h

and h and, 259
Cardine forlure and, 16, 49
Congerutal malformstion and, 47,
271, 972

Decompensation, 126
Degeneratnd changes and rheumatic
heart, duscase, 214
Delirtum {cardiac fartare aud), 16
IDuagnoms See olso various conditions
Terma of, and use of, £81
Thastala Questt tate end length of), 3¢
Dhestolie blood pressure, 131, 234
Daastohe murmur Ses Muarour
Duastolic shatk, 2
Diet, 201
In cardiac failure, 39, 44

Peneardial eSuson and, 376
Thyrotaxc state and, 263
Digital nodes, 191

‘Aot regargitation and, 160
‘Auneular fibnllation end, 43, 0T,

In constrictive percarditis, 184

1n coronary theombuosts, 66
Embolism—

Atute bacteria} endocsrdits and, 198

Aurcalar Gordlaton end, 23, 102

Coronary thrombosis causing, 67

PHects of, 181

Puimonary, 23

Quumdine and. 23, 102

TRheumatic hesrt duesso aad, 210

Subacute bacters! endocarditss and,

bt

90
Emphysems, 257
‘Encephatopathies, 238
Endocardstis (bacteral) See Acute bac
tenal endocerditis and  Subscute
bacteral
Endocasdstia (theuratic), 140, 200
Energy expendatwre See aloo Work
Tachy cardis snd, 30, 83
Enlargeraent, 116 See aleo Dilatatim
and Hypertrophy
Aortie rv.é\’;g\(nfmn and, 117, 137,207
Degreea of, 127
. Disgnoess of, 127



INDEX

Enlargement——{contd )
Exercise tolerance and, 130, 208
Hypertension and, 117, 231, 236
In children and lads, 119
Measuring, 118
Pencardial adhesions and, 117, 180
Prognoss of, 128
Bheumatic heart disease and, 207, 213
Symptoms of, 117
Syplulia (cardiosortsc) and, 226
Tmtmene of, 129
Ephednne, 114
Epigastric pulsation, 121
Epistans, 232
Erosion by aneurysm, 216, 218, 224
‘Errora of measurement, 121, 143
Essential hypertension See Hyperten
sion
Exercise—
Blaod preesure and, 170
Eﬂacu of, 168
Heart rate 1n, 5, 170

Provokmg meyszxml tachycardia,

163
Exercise tolerance—
reecrves and, 188
3

Exhaustion 1 cardiae failure, 3
Exocardial murmurs, 148
Expacails pulsation, 318
Extrasystole, 74

Fainting See Syncope
Famtnesa See Giddiness
Fatigue in cardiac falure, 8
Falty heart, 254

Fear of death m angms, 63
Fover—

In bacteral endocarditss, 188, 195
Jn heart discase, 193
In rhenmatism, 200
Tachyeardia m, 80
Fibrllation of the ventricles See Ven
rllation
Fibrowd heart, 255

47
Foramen ovals {open),
anm (pencudml), 53 177 Js0
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Gallop shythm, 56, 236, 250, 252
Giddmess—~
Aortic regurgitation and, 132
Effort and, 108
Heart block and, 111
Posture and, 108, 113, 132, 160
Group beating, 167
Gummata of heart, 216

ﬂumopty!u, 23 24 217, 221, 232
Headache, 232,
Healthy habats, 289
Heart block, 103
Intermttence from, 38
Murmurs of mitral stenoss and, 147
Syncope and, 1
Heart rato St also Dradycardia and
Tachycardia
Blood pressure and, 136
In exercise, 6, 170
In various states, 80, 103
Normal, 103
Heart sounds—
Accentuated See Acceptuated sounds
Furst sound replaced by murmur, 149
Gallop rhythm, 56, 236, 250, 202
In aneusysm, 219
In complete black, 105
Intensity decreased, 250
Reduplicated ~ See  Reduplicated
sounds
Third sound, 203, 251
Heart stram, 86, 161, 171
Heaving populse, 123
Herplegia, 191, 210, 236
Hydratharax, 28, 42
Hypertension (coareted aorta and), 165,
268

Hypertension (essential), 231
'Accompanying man:festations of, 235
Anaesthetics and, 278
Angina and, 50, 233, 243
Artenal disesso and, 248
Cardiag fatlure and, 29, 237, 243
Course and prognosss of, 233
Final picture, 237
Hypertrophy 1, m 231 236

Inflammation anc

Oedema and, 233, 231

Recogmtion of, 233

Renal failure and, 237, 238

Symptoms of, 2

Syphilis {cardioaortic} end, 226

Treatment; of, 241
Hypertension (nephnitic), 238

Frict;
Fulses of head m sardine r.um,

Hyperthyrowdism, See Thyrotoxi state
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Pulmona.ry attery dilated, 20, 268, 271,

Pulmonm’y congestion, 19, 31
Acute,
Cymoms 1, 49
Pasaive, 19
S1gns and symptoms of, 16, 19, 20
Puknonz.rsysdxsease (cardiac faiture and),
Pulmonary mfarction, 23, 259
Pulmonary cederna, 19, 31
Acute, 20, 22
Coronary thrombosia and, 56
Cysnos:s 1, 49
Early, 19
Rhenmatic diseass and, 211
Symptoms and signs of, 18, 19 20
Syphibis and, 229
Pulm ‘gitation, 135, 272
Pulmonary stonosis 271
Pulsating tumour, 2!
Pulsation of chest Well 217, See also
Cardiae ympuls
TPulse (arterial)—
Inspuratory declme of, 183
Intermuttent, 74
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Red granular k.\dney 239, 2
Reduplicated soun
Furst apical, m 145
In complete block, 106
Second spical, 251
Second pulmonx.ry 141, 145
Rena) asthma, 24
Renal dxsesse-—

fand
kidney, 247
Bactenal endacarditis end, 180
Chrome nephritis, 2
Congested kidney, 1
Red granular k.ldney. 232, 247
Renal embolism, 191
Renal mantfestations i hypertension,
237, 238

LUULIALL BUUULSS, 198, LU, 2UL
Rheumatic valvulitis, 131, 140, 199,
200

0
Rxb erosion, 269
120

Irregular See Irregular and
heart action

Pregsure, 132

Rapud, 136, 263 See also Tachycardia

Rate and fever in rheumatism, 200

Rnwu\g na the hoert, 164
Ruptared aostic cusp, 136, 162, 226
Ruptured ventricle, 57, 59, 115

64

Slow See Drad ond Heart
block

Slawng aud gyneope, 110

Strength and myocardiur, 249

Tenswon of, 233

Unequal {right and left), 224

Venous pulse distinguishied, 15
Pulsus alternans, 237, 252
Pulsus pasedoxus, 183

P
and, 195

Ppain,
Sentle heart, 244
Septal defects 269-70
Serous exudAwS, 28, 42, 183
Silicozis, 25
Smple brndycnrdm, 103
Sunple tachycardsa, 80, B, 89
Sinus arrhythoua, 73
Sk colour, 46
Slan campamum and cyanasi, 48

37

urpura—

Acute bacterial

Hypertension and, 235

Rheumatic fover and, 202

Subacute bacterial endocarditis and,
190

uimdine—

Aarcular fibnllation and, 101, 212
Flutter and, 91

Intravenous, 91

Paroxyemsl tachycardia and, 91

Rapid pulse Ses Tachycardia

Recession of the heart, 258

Recurrent geal nerve (ameurysm
and), 222

Slow pulse See Bmdycardu
Slow rsng pulse, 1
Solduer a heart, 168
Southey’s tubes, 42
Sphygmomanometry, 234
Splenic embol
Bpleme en!a.rgement. 159, 192
Status anginosus, 53
Bteell s murmur, 135
Hternurn moving, 120
Strenuous acts, 291
Stodor 1n aneurysm, 221
Strophanthin, 99
trophanthus, 100
gufﬂ-m hactenal endocarditis, 188
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Sadden deat™, 115
Anena pat s and, 67 63
A meglar R aten sad, S0, 23
Tk thromboe an 4, 210
Qoronsv thror bosss xnd, &5 54, 15
Ditws refeccaos TNy
Fatty boart aal, 29
Tyl techeeandia and, $&
Vazal et hutwon and, 113
Nentrt lar Fhrilaton and, Il\ i
Syperor veaa cava obst 2
=3
Sweatina, tevope andl, 118, 13
B patheta (ameuresn pressey
Ay

Svroope, 103
St i (andaorta) 218,
0 AT Tegumntatan
Srat e Bhad pressarn, 132,
Pagte e
A rta, valve diwse e, 132, 138
Highor 1 g than arn, 153
vt wa, wavTunr See Muraurs
Sre b Tetra tions with peocantial ad
hessons, 1N, N3

on),

3. e

258 Dor

Tachreandia, \Q et 6w Sumgle take |
canlia @nd Pan sysnal Takyeandia
wed Aunoular £3 m- 1
Arnal paz and,
vt e tation And, 158 |
Iras e <hortenad o, 34
Thfervrtataon of S8
Fat on s N, N
Exorsy expend tue and, 20, <3 {
Trrecalar \ee umc ar Ghaliaton
Nmepeant, <12
Tt e state anmd, 263
Tappne s e s, $2, 179
Teders towrary My

THeopheli=e, 40

Traevaa o 12

Thavuracil 266

T beart soemd, W03, 251

Thooaeustomy fre perrant.al adbesons,
IS

e
A, seecss asrd, 183 |
Quosm sl afcetans and, 267 21 |
M tral & ooosss and, 141 U
Trrosrhwta nodmrs @ theamata beast |
e, 2

Tremmreey 447 8% i

TheT o sty 26*

T r3 eur-wrs, 134, W2
Tobacea, "t = 29
Tartooe tv of tvese's, 245

\ et G.R) RINRORS OO &
trost aod exmetres
Trcoead et atwon, 152
Treespl stetrans, 143 152
Trcuead valvy, 11 152
T wave invertad, 231
Tnevpandad imhigndiwdam, 271
Lrnme—
Candim fa ure and, 18
Flow m candis, favare, 40
Hrpertorsaon and, 237

Vagsl oversctan (sxdier death and),
ns

Vacal stardstad, 1IN 115
Talve deease Ner e s naoe
eciats
Anscstheis and, &
Brraen of 11~
Cond a¢ fadure and, 1
Execcre snd, 1t
Wanacecwnt of 139
Progwsass § 134, 211
Rbeaat boart dassse anl, 204,
Bmincarce of, 15¢
¥ ascon totng (vt s of), "2
A saad wa atcn, 51
1wia rectmitation and 134
TERT X State and, 62
Vasuorot X wnfms, ™
Vasoeazd m\m 109, 21X 169
Veneavtion, 3
\ enans axges xS,

Pernantial ducase and, 176, Il
Sqpeeor caval obstracian and, 17
", o3
\tm;;l prewte oSt 8 10,

\ s
Artenal pudse dotacwstad, 15
G«m onany, 1
Nowmal 13

I\m snd, 14
O proseire and, 13

\ em:s sweln, a0d ool 10
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Ventricular arvest, 114 Work—eontd)
Ventricular fibrillation, 114 e T and, 29, 161
Coronary thrombosis and, 55 Prolonged, and faxlure, 164
udden death from 115, 260
Syncope from, 112 X ray—
Vomiting (from congestion or digital,s), |~ Aneurysm end dilatation and, 220
8 98, 99 ‘Aortic stencss, 138 9
Cardiac enlargement and, 118, 178
Water hammor pulse, 132, 135 Onthodingrart, 118
Work— Pencardial adherency and, 184
Burden of, 161 Percardin effusion and, 178
THE END
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