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PREFACE

Ir I had set out to describe the many and often very complex
methods of examination now m use, had attempted to discuss at
any length the pathology of heart disease, had included all known
disorders of the heart, giving fo each of these the space commen-
surate with our knowledge of 1t, and without constderation of its
commonness or rarity, this boek would have grown to form an un-
wieldy treatise The mmpulse to wnte a work of reference has not
stured me, but I have had the desire to place at the disposal of
students and medical practitioners the outhne of my chmcal teach-
1ng on diseases of the heart, as this has developed 1 my talks to my
own hospital students

In beginming that teaching twenty and more years ago, I deter-
mmned that the basis of what I taught should be that which I myself
had seen and proved to be true A second ideal that I have striven
hard to attain 15 ssmplicity m teachmng, this was not so easy during
the years ;n which my work lay largely amongst pulse and galvano
metric curves But I have become more and more convinced of the
need for simphieity, and 1t was apparent that little of the graphic
work could profitably be taught to men entering practice, whose
foremost 1nterest must always be 1n observations they themselves
can mahe 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 perceive to rest upon an msecure basis, and we can dispense
with many trivial details, having something more substantial to
put 1n their places Some space has been regretfully given to the
explanation of such prumng Otherwise I have endeavoured to heep
to what practice needs and to discuss such things thoroughly I have
tried to strip my subject of intricactes and redundances, of un-
necessary technical terms, named signs, and the old tnte phrases,
for these begmn to stifle Medicine It has been important to try to
achteve a proper perspective of values so as not to place undue
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weight on this or that because 1ts novelty attricts or because 1t
has a strong perconal wmterest I shall not be accused I think of
over emphasising electrocardiography The few graphic records
published suffice only to show the chief directions i wlhich these
records prove serviceable Radiography I have treated similarly by
using tustrtive orthodiagrams chosen from  large collection of
my own taking Inthe book chief emphasis has fallen upon physical
signs that are within the immediate reach of all Thavelmd deliberate
stress on common forms of disense but here and there use the rare
when 1t llumimates

What 19 sud I hase tried to arrange whenever possible mn o natural
and logieal sequence of 1deas and not simply as a seres of discon
nected facts There 1s abundant opportumty m the study of patienta
for the exeraise of thought and no svstem of teaching that relies
chiefly upon memory or negiects to inculcate simple processes of
reasonmng can have real educational merit A chief reform needed
1 medienf education to day 1s that students should he encouraged
to take 1 more leisurels and mtelligent interest 1n phenomena not,
of the laboratory with which they will roon lose all connection tut
of evervday practice An underlying philosophy when 1t can be
found 13 mvajuable 1n practice not only beeause 1t quicl ens and
mamntans mterest but because 1t forms a stable gwde to action
when expenence fails asat often will in face of the unusual to give
precice or particular direction I have tnied and perhaps not always
with success to follow and obey the recognised faw that there 13
but one cause for one effect and to group symptoms where they
telong <o that the same group 1s not accredited to two distinet
lecions but to one common state

And now to consider the arrangement of the subject matter Itis
traditional to claesify di erses whenever possible upon an anatomu
cal bawis My first reaction to an anatomical classification of heart
di case 13 that heart diseases cnnot be clasaified Ve ficine 13 top
heavy with classifications which oftenillogieal parody tho e of the
systematic sciences My second reaction s that anatomy fads as
a chicf basw of thought where heart dicease 15 concerned When
Surgery cheafies and ithew: ¢ thinks anatomieally 1t haw at least
the excu ¢ that it 1s so impelled because anatomy ngidly goscrns
treatment of the di eases fallin, withinits sphere Medicine has the
privalege of greater freedom can view the body more as one whole
sce di (ase more Froadhy and picture a series of states of dicordered
function rcecognisad le only during hfe Mo lefs of heart di ease eannot
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be castn znatomical moulds, and the perses ering efforts so to fashion
them have provided, and contmue still to provide 1n our text books
1mages of disease that are often so grotesque 1n their representation
that they largely fail in thewr excellent purpose of forming guides
to the management of disease This 13 smd m deliberately vigorous
terms, that 1t may draw and hold attention Itiswith the symptoms
of disease that the patient, and that the doctor mamly, contends,
and the symptoms of heart disease may be said to derve almost ox-
clusively from faults in function Therefore, mmanaging our patients,
our thoughts must be chiefly set in terms of function and not of
structure To whom I fail to teach this first simple, 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 T'or 1t 1s with this object m mind that I have departed
from past precedents and have placed in the foreground those things
an understanding of which 1% of supreme importance in the manage
ment of heart cases, namely, cardiac failure and angma pectorts
The book differs much 1n 1ts arrangement and 1 1ts outlook from
other works dealing with affectrons of the heart but that 1s perhaps
the soundest reason for 1ts publication

Tt 1s a pleasure to state my mdebtedness to those who have helped
me 1n mahing this book I am especially grateful to my colleagues,
Professor T R Ellott and Dr R T Grant, who have so carefully
tead and d the pl 1pt Dr Grant has also
aided much m cheching the proof sheets Dr B E Schlesinger has
lundly read for me the chapter on Rheumatic Carditis To Dr
v PR -

graphs of the text of Chapters II and \I In writing of disordcrly
hert action I have adopted sometimes a form of descriptron simul ar
to but briefer than that of Clinical Disorders of the Heart Beat, | i1y
s0 with the sanction of Messrs Shaw & Sons who publish tha
book for me My grateful thanksare due to my secretary, M f, 3

Searle upon whom the arduous tash of making accurate Cagsien fny
type has mamly fallen and who has gyveryme other and conss b ryfle

help

July 1032
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CHAPTER 1
CARDIAC FAILURE BREATHLESSNESS

Tue CENTRAL PROBLEM

It 15 1mpossible thoughtfully to survey, mn the hght of daily ex-
perience the field of medical work covering diseases of the heart,
varied as the mamfestations may be, without realising the central
problem to be failure of the heart to accomplish 1ts work m lesser
or greater degree This work consists m the propulsion of blood
through the eircle of Vessels 1n adequate quanfity to meet the needs
of the body m the ordinary and vared circumstances of ife The
very essence of card lar practice 18 tion of early heart
failure and dser tion bet d grades of faillure This
sunple truth 1s not stated here for the first time, 1n theory it recerves
oceasional homage from many It emerges mto view for a fleetmg
moment to retreat and he concealed beneath a mass of technical,
and by companson trivial detall, 1t does not dommate cardiac
practice ag 1t should W hen a patient seeks advice and heart disease
18 suspected or 1s known to be present, two questions are of chief
mmportance Firstly has the heart the capacity to do the work de
manded of 1t when the body 13 at rest? Secondly, what 1s the con
T A N e} -

cor

by

the background n most cases of chronic heart disease, they are
essentials to sound prognosis and treatment

Carp1ao FATLURE (GENERAL STATEMEMNT)

There 1s but one meaning to the term cardiac failure—1t sigmfies
1mability of the heart to disch 1ts contents adeq ly, and this
farlure culminates m mamfestations with which we are all familiar,
namely, difatation of the heart, general venous congestion, and

1
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dropsy In 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 capaaty to do the work required of 1t while the body 1s
at rest In much earher phases of cardiac failure, before signs of
venous congestion have appeared, the underlying defect show s itself
1n alach of reserve by means of the cardimal symptom breathlessness
on effort In this book I shall use the words “carchac failure” con
sistently to mean failure at any stage of its development, when I
desire to indicate the last stages, I shall speak of “failure with
congestion ’

We may trace the development of the malady as a whole, and
correlate 1ts several phases by considering the events as they suc
ceed each other when heart failure comes nsidiously and gradually,
the reserves bemg first weahened and the defeet displaying atself
transiently, the reserves becommng more reduced, and ulfimately
lost, when the mcapacity of the heart 1s paraded constantly
Breathlessness 1s not wn atse abnormal All people, however
healthy, become breathless on exercise The abnormality consists

the occurrence of breathl m 1 err tances The first
indication of cardiac failure 1s a lumtation of the subject s activity,
he notices breathl or 1 breathl on undertaking

some customary act of vigorous worh As failure progresses the
same breathlessness continues to be experienced, but1t1s expertenced
1n response to an amount of work that decreases as time passes This
progression may be gradual and spread over months or jears, or 1t
may occur in definite steps Cardiac breathlessness 1s to be graded
not by the degree of distress 1t occasions, but by the amount of
physical effort that brings 1t mto bemng Breathlessness occurs on
walhing quickly or uphill on walling on the flat on walking slowly
short distances, later 1t 1s present at rest, these are the grades It1s
1n the last two stages that the early signs of actual venous con

gestion appear and, as congestion mcreases, breathlessness at rest
becomes more obvious and more distressing Thus the complete
course from health to gross heart failure 1s associated with breath

lessness rangng 1n 1ts degree from normal breathlessness on active
exertion to constant distress when the body rests completely

Breathlessness 1s to be ascribed to a defictency 1n the flow of aerated
blood to the head and nech at first the deficiency 1s confined to
those exercises 1n which normally the cardiac output 1s much above
resting value, at last there 1s a deficiency m the physiological quan

tity of acrated blood expelled by the heart while the body 1s at rest
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The deficteney, m the later stages, consists not only of inadequate
flow, but also of insufficient aeration, a matter not at the moment
relevant but discussed later (pages 38 and 165) It 1s when the output
at rest dechnes that blood begins to collect on the venous side and the
patient begins to fest mgns of ted vems and, d
with these, enlargement of the liver, cyanosis, a high coloured and
scanty unne, ascites, dropsy of the lower members, and congestion
and oedema of the lungs

Thus cardiac falure may be divided mnto two stages the stage of
symptoms or wanng reserve, and the stage of signs or of arrculatory
embarrassment and breakdown It 1s a matter of great importance
that the full extent of the normal heart’s reserve power should be
appreciated What the heart 1s called upon to do under resting con
ditions 1s but a small fraction of that of which 1t 1s capable If the
total capacity of the healthy heart for work 1s tahen at ten umts, 1t
19 a fairly accurate estimate to say that one umt suffices to maintain
anormal esreulation while the bwdy 18 a¢ rest, and that the remammg
mne form the reserve C quently, in dering the devel
of farlure, 1t 13 to be reabsed that by the time congestion of the
venous system sets in, nine tenths of the heart’s capacity to perform
1ts tasks have been lost Venous congestmn 13 not an early but a late

festation of failure, breath on effort 1s the early one

BREATHLESSVESS ON EFFORT

The first indicatzon of cardiac failure 1s to be found 1n a dimmished
tolerance of exercise Of the very numerous tests of cardiac efficrency
and 1nefficiency that have been devised, based as they are mainly
upon pulse rate or upon blood pressure or upon both, there 1s none
that approaches m delicacy the symptom breathlessness For this
reason, and because undue breathlessness on efforf 15 the commonest
complaint of cardrac patients, 1t 18 the symptom that takes first
place m our work

The most important gauge of a reduced respiratory reserve 1s to
be obtained, when dealing with an intelhgent pattent, from himself
He tells us that some act, previously undertaken without noticeable
distress, has recently begun to cause breathlessness or undue breath
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In ganging finally, a comparison between o healthy and an unhealthy
mdividual is usually far Jess satisfactory than between the healthy
and unhealthy states of the same subject  In estimating the ease
with which breathlessness 1s catled forth, a careful mnterrogation of
the patient s to be placed first, not only for the reason given, but
for another that 1s equally important For this nterrogation, while
acquanting us with the patient s bodily activaties m his dasly hie,
1n work and mn play, brings us at once into contact wath the precise
ifficulties which the patient actually expenences, i bref st pro-
vides just that mnformation which will be required when the controt
of bodidy work for purposes of treatment comes to be considered
The guestiomng should be close, therefore and should cover s num-
ber of actities, so that wlile full micrmation 1s obtamed, there
may be an opportunsty of observing consistency or inconsistency
But all patients are not wtelhgent, nesther are all gecurate m ther
statements, and grave wnaccuracies are especially hable to appear
when the examunation 18 conducted for o public service or for pur-
poses of msurance 1t 18 desirable, therefore, to be famihar with
normal reactions to simple forms of test exereise It 15 undesirable
that tests should become too stereotyped, or that they should be
regarded as ¢xact measures s test that 13 eonvenent 1n one crrenm
stance 1 inconvenent 1o another It 18 mportant that the tests em-
ployed shouid be fen i number, so that the reactions to them may
be the easter to know, and that the exercise performed should be
aimple and natural No more than one or two tests are required m
sny given case It 1s a Tule that no patient who exhibits breathless-
ness when standmg stilf after undressieg, or while Iymg at rest,
should be tested The tests 1n these are mdeed wholly unnecessary,
smce it 13 already clear that there 18 no reserve If thas lack of re
gerve s cardiac in orgm the early or later mgns of venous eongestion
will nearly always be found

SIMPLE TEST

The subject walks briskly upa h ht of forty steps, one step at a
tume, and is examined at onet” ! equmvalent, € ~nty hops on
the right and twenty hopsontl  « tmay beu” «‘@ shoulders
hewng raised about s1x mches at , or the sul +ay step on
and off an eghteen inch chasr es Bu of these
tests 1s so satisfactory as, thou conve s atairs,
since they arede  customed suby th,

but leading 2 3 bie, w tes
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reaction, breathing will show no obvious hurry or matenal increase
of depth, questions will be answered withont interruption by re
spiratory movement The pulse will nse no more thin 10 to 20
beats per minute, and the ongmal rate will be resumed withm a
ranute or a hittle more

A number of cardiac subjeets will show manifestly disturbed re
spiration on this test They are subjects who usually complun volun-
tanty of breathlessness on walking upstairs or brishly on the flat,
and belong, when the breathlessness 13 of cardiag omgin, to & class
1n which the reserves are largely exhausted, but not as yet to the
powt of cireulatory breakdown The mmple test can be employed
with safety in the case of any patient who has walked to the con
sultation, or who shows no breathlessness on undressing

STRENUOUS TEST
To produce brenthlessness 1s the object of this test A weight of
ten to twenty pounds 13 rased from the floor, the arms flexing easily
and then extending, above the head at the rate of one hft n two
seconds A healthy joung man of sedentary haluit can accomplish
thus Tift tharty to sixty times, but at the end he will be so breathless
that he will want to stop An athlete 1n traimng will continue much
longer without ph Unhealthy men, with d t respiratory
reserve, will be distressed when far less work has been done, the
exercise should be stopped if, during the exercise, the mouth opens
1 nspiration of if there 13 any other clear sign of respiratory em
barrassment The number of the bfts 18 the gauge of the reserve
Ths test 13 only to be employed upon subjects who have passed the
simple test 1ts effects should be watched closely while 1618 1n pro
gress, and the exercise stopped as soon as breathlessness 18 obvious
In these circumstances 1t can be emplojed safely, strespective of
what has been found tn the heart
Cardiac cases may be divided, from the standpoint of heart {alure,
somewhat arbitranly into four classes
(1) Good Exercise Tolerance —Able to engage 1n all but the more
strenuous forms of e<ereise and work, passing the strenuous test
(2) Farr Exercise Tolerance —Able to walk on the flat, at a good
pace, and upstairs without stopping or distress, become breathless
on hurrying and on hills fail to pass the strenuous test
(3) Poor Exercise Tolerance —Complain of breathlessness on
wallang upstaws or bnshly on the flat Fail to pass the simple
test
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(4) No Lwercise Tolerance.—Breathless when Iying at rest or on
the shghtest exertion. These patients display signs of venous con-
gestion m greater or lesser degree,

The differentiation of breathlessness that 1s due to early cardiac
failure from breathlessness on effort due to other couses is dealt with
later (page 163).



CHAPTER II
CARDIAC FAILURE WITH VENOUS CONGESTION

Ix the last chapter cardiac fmbure was dealt with o outhne and

pecally from the standpomt of w8 early festation 1n the
symptom breathlessness The present chapter deseribes the symp
toms and signs of the late stages of cardize failure

Symproms

Resmhlessness 19 the main symptom and varies much m is degree
7 e ot rect  In deeper con
18 hurried, the

‘passing 35 per

T e

these sufferers much preter & sivm 4 .

Fatigue and Bxhaushon ~Fatigue 3 an early symptom of the late
stages of cardiac fabure During wallang exercise the patents not
only become breathless bub therr legs feel heavy and on reaching
home they are abnormally weary Another symptom coming on
durmg exercise 15 & sense of suthiug and weakness assocrated with
tremulonsness & symptom often termed exhaustion Many patients,
while ly1ng 1 bed and presenting congestion of the vewms feel
fatigue constantly .

Fulness of Head —A tense feehing across the forehead 13 a ususl
symptom of advanced venous cangestion headache, though not the
rale may replace it

Pain —Many of these patients complamn of aching over the pre
corium and when congestion s deep contnuons achmg pan of
¢ d strocung kand develops m the right hypochondrium

* * ' ormore serous sputum,
cresses distress
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(4) No Lixercise Tolerance —Breathless when lying at rest or on
the shightest exertion These patients display mgns of venous con
gestion n greater or lesser degree

The differentiation of breathlessness that 1s due to early cardiac
failure from breathlessness on effort due to other causes s dealt with
later (page 163)
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pressure 1n the night auncle, 1t 15 this gauge that 1s of value If the
needle 1s pasced mto the median basthe vem of a normal subject
lying supine, the flud column 1n the manometer will usually come
to rest level with the sternum, or a centimetre or two below at, or less
commonly above 1t Thus, if the punctured vein les 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 w1ll not move appreciably
relative to the sternum, but the column will reach above the vein
by the amount the arm 13 Jowered The venous reservorr thus be

haves much Like a simple reservoir (Fig 1) In this the surface of
flud Lies at a given level, and there the pressure 1s atmospherte
or zero In the depths of the reservoir pressure 1s greater, and 1t 15

ZL

Fia 1A sesersolr of wmr Pas a wide pipe ]ulned tu n It manometers are attached at @ b ¢
the measure
but all these columns me to the Bame zeto level (Z L) Ml Indicate equally well the height of the
‘water in the reservolr

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

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

Venous Suelling and Collapse —\We may use the term zero (or
atmospheric) pressure level of the flud m the venous system 1n
much the same sense as 1t has previously been employed 1n speaking
of the reservorr, and that level 1s near the lower border of the
manubrium stermi i normal subjects This pomnt of reference 13
chosen because 1t represents approximately the level of zero pressure
whether the body 1s horizontal or vertieal, or 1n any intermediate
position It 1s hlewise true of the flaceid body that the pressure 1n
vems Iymng at different levels below the sternum 15 greater, and at
levels above the sternum 15 less, than atmosphenc pressure Thus,
normally, all veins which e higher than the manubnal pomt are
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Vomiting 1s not uneommon after food has been tahen and some
times interferes with the oral admumistration of drugs

Stons

The first signs of circulatory breakdown are to be found in the
systemic veins The labourmg heart fails to transfer an adequate
amount of blood from the venous to the artenal side, the blood
collects 1n the veins, and they swell as the pressure m them rses
It 15 not 1n the legs or n the abdomen that the carhest and best
evidences of this change will be found, but 1n the veins themselves
Study of the vems stall suffers a most unfortunate neglect, in them
are to be found some of the most valuable signs we possess 1n
managung heart cases A full grasp and worhing hnowledge of the
phenomena to be discussed cannot be attaned at once, but only
by diligent observation and thought

MEASURES OF VENOUS PRESSURE
Durect Method and Principle —Direct measurement of venous
pressure will often provide an invaluable guide to a patient’s state,
repeated readings 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 simple bedside tests that any
thoughtful observer may apply The direct method will be described
briefly and mamly with the object of illustrating the hydrostatic
prmnciples involved The apparatus mn simplest form consists of &
U-tube manometer connected to a wide needle by rubber tubing,
the whole system being filled with a solution of sodium caitrate to
prevent clotting  The needle 1s dniven into a vem, and the height
at which the flud comes to rest in the manometer 13 observed A
vertical measure, tahen from the meniscus to the point at which
the vein 1s punctured, accurately measures the pressure in the vem
lying at 1ts then level If the vem 1s1n the arm and the arm 1s hfted

up, the pressure m that vemn will fall, or if the arm 13 _gw
will nise, correspondingly, thus measurmg the actual pressure 1n the

vein has little value, since 1t 15 ly varymg m diff ar

:‘,he samo height relative to the heart, whether the arm 1s raised or
lowered Thus, the height of the meniscus serves as a gauge of



1 CARDIAC FAILURE WITH VENOUS CONGESTION 1

you would think of the level of fluid 1n a 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 Lnow the general level (Fig 3}

The venous zero level rises to various herghts in congestion
Where venous pressure 1s raised a little the column 1s seen to
stand 1n the nech of the supine subject as high as the centre of the
sterno mastord muscle or beyond this, 1t comes unmistakably above
the sternal level on both sides of the nech 1Where pressure 1s greater,
the veins are swollen to the jaw Note especially that 1t 1s not the
anatomical point reached in the nech that matters, but the vertical

F16 3 —A diagram fllustraung excessive venous presaure equlvalent 1o about 8 cms of water Tn
the upright position the zero level may be just a littlo above the clavicle as the subject fs jurl ned
1he zera Jevel comes 10 5ocupy a higher and bigher position in the neck nnbl 1t reaches to the angle
of the jaw Its vertical distance above the manubriun does not change much

distance above the sternum The former1s affected by the inclination
of the neck to the body

‘Where pressure 13 lugher stall, the vems remain swollen through
out the neck when the head and shoulders are lfted off the bed
The gauge remains unaltered, 1t 1s the vertical herght to which the
swollen vems extend, or may be rased, above the sternum without
collapsing (The veins are never full yn the nech n a normal unclothed
person standing ezsily in ordinary eircumstances mn the erect posture,
1n conspicuous congestron they run the length of the neck like cords

Verns swollen on one side oply pomt to local obstruction of therr
immediate outlet and have no value from our present standpoint,
often such swelling can be released by a lLittle rotation of the neck,
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tho vein that has the lowest pressure 13 alone to be used as an index
of general venous pressure

The bedside method here described of estimatimg the level of venous
collapse 18 not wholly adequate because 1 many patients superficial
vems of suffiaent size to stand out from the neck are not found
In such cases, and they are frequent, the required mformation 13
often to be obtaned by closcly observing the venaus pulee and its
behaviour

Venaus Pulse as Inder —Hitherto we have freated the venous
Teservarr a5 though the zero lovel were unvarymg  Actually this
18 rarely 80, almost always the level fluctuates a Lttle with the beat
of the heart and this fluctuation 1s often very helpful in ganging
the Jevel to winch the vewns are filled The venous pulse as we see 1b
m the neck 13 & normal phenomenon, being caused by alternate
expansion and collapse of the ven 1 which 1t 15 occurrmg, and this
expansion and collapse may be regarded, properly, as resulting
from the nise and fall of the blood tide in the veins Though it oceurs
at lower levels also, the venous pulse w& amplitude £
immediately at the general level of veRoUS collapse Vems that are

“lensely distended do not pulsate appreciably, nesther can those that

are empty It follows that pulsating vems are fuil vems, and that
the uppermost powt of free pulsation 1s an sdex of the level to
which they are filled, this mdex 13 used, as previously remarhed,
when the actual point to which the vems are filled cannot be ob
served directly Thus 1t 1s clearly most important to be able to
Tecognice venous pulsation when 1t is seen, but thig requres very
careful study 1f 1t 15 to be accomphshed with certamty

In normal health, the subject bemng supme, venous pulsation
oceurs at the root of the neck, often, and espemally n young sub
jects, 1t 18 & movement of large amplitude It 1s obviously a venous
phenomenen when seen th such 1 superfictal vein as the external
Jugulw In superficial vems it can be studied m relation to the lovel
of venous collapse, at the point of highest filing the vein pulsates
freely, the movement bemg complex and undulatory (as m Fig 4)
The level of pulsation mn the vein 18 seen to alter with respieation,
approaching nearer to the heart at each mspiration, for this foners~
venous pressure But there 1s also a diffucely distributed venous
pulsation m the lower neck, ocourring along the lme of the carotid
sheath and subclavian vessels This 18 mamnly produced 1t the m-
ternal jugular, m the subclamian vem, and 1n the Jarge superfiersl
tubutanies of the Jatter m the subclavian traangle {lower hall of
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posterior triangle), and its recogmition in these deeper vems 13
essenttal and must be cuitivated 3ost of the pulsation in the neck
18 of such deeper onigin and, while 1t cannot then be seen to anse
{from veins, can and must be recogmsed as venous by its characters,
1ts undulatory form, its usual softness, its frequent large volume,
and 1ts change of site with posture Venous puisation disappears
altogether when the erect posture 18 assumed, because the cervical

vems then collapse, 1t moves
higher up the neck when the
head 1s lowered or the ab
domen 1s pressed upon It
extends refatively high in the
necks of young people Such
1n general 1s venous pulsation
1n the uncongested

In the congested the signs
are modified The field of
pulsation 13 displaced to a
higher level in the nech  The
largest puisation comes from
the decp Iying internal jugular
and, with the patient’s hewd
or shoulders supported on
piilows, frequently extends to
the jan and moves the lobe
of the ear It 15 often slow,
welling, and sustained, rather
than undulatory When much
congestion 18 present and the
subject’s head 13 well rased
on milows, the vemns are often
too tense to pulsate, tilt the
patient 1nto a more erect
posture, and the level of zero
venous prersure falls m the
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Fio §--Verous (or jogulat) radial and electro-
cardlographic curves from a nermal mubject The
vertical lines mark § sec in this snd similar fgures
and any sertical Line cuta the thee tracinga at the
#amo fostard in Geme Tiorizontal bnes in this aud
8l simfar fgures mark b miLLol The jugular
curve 1s composed of @ ¢ and b wares The ave ¢
occurs sbout f see before the radlal upstroke
3t s actually simultancons with carotld pulsation
and marks the beginning of ventrieulir systale In
the venous curve The a wava lies in Preaystole and
Tenulta from the suricular contraction The suovmit
» marks the end of entricular syatole and necurs
oppomte the Bottom of the dicrolle Totch I e
arteria) curse Systoleof 1 e suricle is represented by
P ant of the ventriclo by @ R ¥ and T In the
electrocardlogtam  Tho suricular and ventneular
events ate later in the mechamcal records than in the

nech and, as this tide recedes, abundant pulsation appears below
the jaw In these patients venous pulsation may be seen n the neck
when they stand, or spreading to the veins of the upper arm or
forearm while they Lie YWhenever veins pulsate freelv above the
level of the manubral line they are overfull, the ugher the level
of pulsation the greater the overfiling It 13 not venous pulsation
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that 18 abnormal it 15 the high level 1t which 1t oceurs that
constitutes abnormality The examimation must be made thought
fully thus m many normal subjects 1f thev lean forward os they
st prominent pulsation wppears in the jugular vems that 1s so
because pressure on the abdomen i this posture displaces bload
wto the neck
Venous 13 verv often mistaken for arteral puleation especially
by those who think the distinction always easy it s often a most
senous blunder to make It 13 not generally recognused that venous
pulsation 1s much the commoner has usually the greater amphitude
and more often mov es the lobe of the exr Pulsition thit 1s maximal
m the subelavian tnangle 1s almost always venous pulsation
maximal i the carotid triangles often 13 An artemal pulsation 19
usunlly maximal m the carotid tnangle and 1t mereases when the
erect posture 1s ascumed a corresponding venous pulse lessens or
disappears under the same test An artenal pulsation that 13 viaible
is always palpable 1t jorks sharply against the finger to a sustuned
thrust Venous pulsrtion 1s very rarely strongly paipable and only
oceistonally can be felt the testing finger should be fawd as hghtly
as posstble upon 1t When as dunng congestion the venous pulsa
tion tends to lose 1ts undulatory character and becomes more sus
taned and sometimes planly palpable the distinction between 1t
and artenal pulsation 1s not always easy but m such cases the
¢ signs of 7 congested venous system are always manifest

OTHER SIGNS OF CONGESTION
The Luer —The eathest sign of a congested kver 1s usually
obtamed by percussion 1 prefer to use 1t in the xmd hne and of
moderate intensity normally the abdomen 19 then resonant to the
mdnff the thin margn of the liver crossing the mtercostal angle
fails matenally to modify the note unless the hiver edge hes low or
light percussion 15 used In congestion enlargement 19 umform and
the firm smooth margin 15 usually palpable at a varying level
between rb margn and navel or Jower fature to palpate it 15 often
due to begnmng to feel at too high a level When thers 18 much
enlargement the abdomen 1s usually eonvex between ensiform and
umbiheus and the hver pulsates softly like the veins pulsation 1
often present though not always easv to detect 1t has more mterest
than importance Tenderness of the abdominal wall over the en
larged liver 18 frequent and may be assoniated with ngidity and prn
In very deep congestion the skin becomes jaundiced except where 16 1s
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nvolved in oedema, 1n such regrons the skin shows no stan, owing
to dilution of the bile pgment, which passes the capilary wall less
easily than the flmd

The Kidneys —The normal quantity of urine passed daily 1s 30 to
50 oz (1000 to 1500 ¢ cs) 1t varies much with the activity of the
skin and the amount of flnd drunl Congestion of the kudney gives
a scanty and concentrated urne which deposits phosphates and
urates and may contam a trace of albumen, a few hyalme casts and
red blood corpuscles

The Lungs —Congestion and oedema of the lungs are early dis
played by moist creprtations at the bases on taking a full breath, and
later by weakness of breath sounds and voiced sounds and by dulling
of the percussion note These signs are associated with cough, and a
sticky and sometimes blood stamed sputum A fuller description of
passive congestion and oedema than 1s here required, and of the
manner 1n which 1t produces breathlessness 15 given m Chapter
Xvur

Oyanosis and Oedema, though frequent accompamments of venous
congestion, are met with ;1 many other conditions While the former
may be a gurding sign leading to the diagnoss, neither can be safely
used as an evidence, of venous engorgement It will be convement
to der each of these ph at length a little later (pages 18
and 36)

Malnutritionis a accom tlong standing venous
congestion Often when the weight has nisen owing fo accumulation
of find 1n the tissue spaces the face, arms, and chest show obvious
wasting

Delirvum 13 not mfrequent 1n the termrnal stages, though the
patients more often smk gradually into a state of deepenmmg un

and de

DIAGNOSIS OF CONGESTION CORRELATION OF SIGNS

When the full signs of congestive failure are present, neither close
observation nor much discrimination 18 required to hnow 1t The
diagnosts of early congestion 1s more difficult and 1n the long run
much more important The diagnosis of congestion, whether early
or late, should be made finally on the evidence provided by the
breathing, by the vemns and hver almost exclusively It 1s for this
reason that these have been emphasised Experience teaches that
to place reliance upon a single sign 13 precanous Compare this sign
and that, and confident recognition of the patient’s state grows as
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these signs group themselves together to form a har peture
Thus on finding unquestionable evidence of engorged cervical vemns
we look at once at the hiver and, finding 1t enlarged, are satisfied
that the engorgement 1s general and not confined to superior caval
terntory

Generally speaking, enlargement of the liver m 1ts several degrees
goes hand 1n hand with engorgement of the vemns The hiver does not
usually enlarge before the rise of pressure m the vems can be de
tected mnerther do the veins swell without the liver edge descending
percepttbly Thus the early diagnosis of congestion turns upon a
close examimation and correlation of these signs And here another
correlation 18 most mportant Patients who suffer from general
venous congestion are without exception breathless, either whle
lymng flat at rest or upon very shight exertion When early venous
congestion 1s strongly suspected but not quite certamly diagnosed,
then the presence of such breathlessness goes far to complete the
diagnous If, on the other hand a subject 1s thought on exammation
to mantfest early signs of general venous stasis, and yet 1t 1s clear
that breathl 18 not exp d even with quiet or moderate
exeraise the opinton first formed must be revised for 1t 1s incorrect
Moreover there 1s a clear relation, constant withm narrow himts,
between the degree of breathlessness and the pressure n the veins,
1t 15 so clear that if 1t 15 established that a patient has no congestion
of the venous system and 1s yet defimtely breathless in bed then
that breathlessness 1s not primanly cardiac 1 ongmn The proper
use of thus knowledge saves a number of serious diagnostie blunders
It 1s to be repeated that a full und nding of cardiac failure 13
obtamable only by studying the manner in which 1ts symptoms and
1ts signs are linked together the subjective and objective mam
festations are part and parcel of one process and dependent upon
the same fundamental cause namely lowered capacity of the heart
for work

The differential diagnosis of enlargement of the liver from con
gestron and from other causes rests mainly on an examination of
the vems The differential dragnosts of acute venous congestion 1s
dealt with later (page 75)

Discrepancies —If 16 18 bey ond question that the vewns of the neck
are bilaterally congested and 1t 1s egually beyond doubt that the
Liver 1s not enlarged, an obstruction of the supertor cava must be
considered Its diagnosis wall rest upon the discovery of anastomotic
vems and upon failure to induce the veins of the neck to pulsate A
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second reason for the same discrepancy 1s atrophie cirrhosis of the
hiver 1n a congested patient, the diagnosis of the liver condition will
then turn upon the degree of hardness, and perhaps wregulanty, of
the hiver margin

There 15 the reverse case an engorgement of the iver has been
present for a long time and the venous spaces withm have become
permanently dilated and its substance a Iittle or much fibrosed In
such, even 1f the signs of mereased pressure m the vemns greatly
decline, the size of the liver may not decrease much or proportion
ately It1s a discrepancy which previous hnowledge of the eourse
of the malady explains



CHAPTER III
CARDIAC OEDEMA

Facrors 1v CausaTION oF DRorsy

THE cause of cardiac dropsy 1s increased transudation of flmd from
the minute blood vessels into the surrounding tissue spaces, and i
producing this transudation the most important factor 1s mereased
pressure within the small vessels If the hmb of a normal subject
18 mantamed horizontal and a pressure of 30 mms Hg (41 cms
water) 18 thrown upon the vemns, recognisable dropsy will appear
1 the himb within the space of a few hours If 2 normal subject
stands and allows a leg to hang down, and quite flacerd and still, a
considerable hydrostatic pressure gathers in the small v esscls of the
foot, which becomes recognisably oedematous within a fow hours,
the same thing happens, though m longer time, to the foot of a
subject mitting 1n a chair provided that the mb remams still The
reason why the feet of normal people do not become oedematous
while standing or sitting ordinanily 1s that the muscles of the imb
are never long quescent, but exert a pumping action on the vemns
and lymphatics this pumping action greatly lowers the mean press-
ure 1n the veins, and tends to empty the tissue spaces of flmd It
15 mmportant to grasp that a certamn grade of oedema of the feet
may be on almost physiological, and that the normal
balance between the flow of fiud 1nto and out of the tissue spaces
1s very casily upset In cardiac failure mcreasing dropsy 1s the rule
when general venous pressure rises and 1s mamtuned at 10 to 15
crns pressure or more (of water) above normahty

Another factor proved to influence the rate at which dropsy forms
m man 1s temperature, the higher the temperature of the part the
faster the exudate occurs, a chmcal mstance 1s that i which
dropsy of the legs forms quickly i patients while they sit before a

fire

18
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REecoaNITION

In cardiac dropsy much of the flud collects m the subcutaneous
tissues, where 1t 13 easy to identify It causes swelling, and the
overlymg skin 1s stretched and becomes as a consequence pale and
shiny If the stretching 18 very great “lLineae atrophicae” develop
Oedema 13 frequently accompamed by tenderness, which may out
last the remaimng signs when oedema disappears In recogmusing
early dropsy of the subcutaneous tissues 1t 1s usual to press upon
the part with the finger, the excessive tissue fluds are thus dis
placed and the skin indented as1s moist clay when sumlarly treated
Firm pressure continued for 5 seconds will often disclose a slight
oedema that would otherwise escape notice Even so elietted, pitting
18 not a very early sign of the increase 1 tissue fnds It 18 known
that the volume of a hmb must through the 1
of tissue flmds by a tenth, before pitting becomes clearly recogms
able Patients who are becomng 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 18 at once recogntsed by the
relative hardness of the tissues and mability to prek up the skin
The extent of such dropsy can be distinguished easily by simple
palpation

DISTRIBUTION

Cardiac oedema 13 one form of dropsy that 13 essentially hydro
static 1n 1ts distribution In patients who spend much of therr time
upon therr feet or sitting, the feet are the first parts of the body to
swell and they become most swollen It )s in the imnstep and ankle
that oedema 1s usually first seen in 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 run over the upper parts of the shoe or boot,
swelling of the foot follows removal of outdoor shoes which are
then replaced with d Ity In p who lie 1n bed pitting 1s
often found first just behind the mallech A continuous and gradual
involvement of the limb from foot to thigh, gemtalta and trunk
occurs 1n those who spend their time sitting In bed patients, after
theanklesswell the genitaka or sacral region may next show change
These differences depend upon the levels at which the several
affected parts e If the buttochs sink low 1n the bed, sacral oedema
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will come earlier and be the more 1n evidence Parts upon winch the
patient actually rests show little oedema, the flud bemng readily
displaced by pressure, when patients are propped on several pillows,
and ocdema has nisen to the trunk, 1t 15 common to see a ridge of
oedema across the bach, between the areas pressed upon by two
separate pillons Oedema spreading on the trunk above the navel
18 relatively uncommon mn purely eardiac cases, occurring only 1n
very advanced stages of fallure Smlarly, 1t 1s unusual mn the hands,
unless these are kept for long periods hanging down, or unless, as
sometimes happens, thrombosxs occurs n the main vems of one
limb, ocdema being then umlateral Oedema of the face or scalp 1s
not cardiac, but usually renal

To retam a clear 1dea of the influences that affect the distrbution
of cardiac oedema 18 mportant from several pomnts of vien Oedema
cannot be decreased by changing the patient’s posture, but 1t can
be redistributed If a patient comes with slight dropsy of the feet
and 1s placed flat m bed, this oedema will often disappear within
a day or two because the excessive flud mn the tissue spaces of the
legs moves to tissue spaces hugher up in the body Hanging the legs
down often enables these imbs to act temporanily as a reservorr and
to aceumulate flimd, whieh otherwise might eome to he within the
pleural sacs

DIrFERENTIAL DIAGNOSIS

Dropsy of cardiac origin 1s recogmsed by 1ts hydrostatic distribu-
tion and by 1ts association with mereased general venous pressure
If by careful use of the methods described 1n the preceding chapter
general venous pressure is judged to be normal, then dropsy in the
Jegs can be stated to be due to no weakness of the heart Tlus very
valuable rule 1s broken only by those mnstances of cardiac dropsy
m which, owing to an unusually rapid fall of venous pressure, as
from venesection, the disappearance of oedema lags notably behind
Dropsy of hydrostatic ty pe 1s a very common affair, and much more
often than not 1t 1s produced n other ways than through cardiac
failure It may result, rarely, from various forms of local obstruction
of the inforior vena cava or its tributares, as by thrombosts, by
pressure from tumour or collections of flmid 1n the abdomen It 1s
frequent where the veins are varicose Most important from the
diagnostic standpomt 15 the fact that hydrostatic dropsy 1s a very
common event mn middle aged and elderly people who are heavy,
who stand or st much, but who otherwise are healthy These
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patients are often and erroneously regarded as gravely diseased,
and they and therr friends are consequently caused much needless
anxiety Hydrostatic dropsy 1s often present as a late event i
diseases 1n which there 1s great wasting The distinction between
these forms and cardrac dropsy rests usually upon a thorough
examinition of the venous tributanes of the superor cava, to
exclude & general rise of venous pressure

EXUDATES INTO SEROUS CAVITIES

These are for the most part late mamfestations of cardiac dropsy
Ascites, however, usually comes earler than material hy drothorax,
and occasionally 1t appears pr ly and 1s long d be-
fore dropsy of the legs 13 seen Ascites without dropsy of the legs 1s
chiefly confined to cases of rheumatic heart disease 1n y oung people,
and 1s then generally associated with mutral stenosis or mediastino-

pericarditis, accompanied by long-standing congestion of the hver
and perthepatitis




CHAPTER IV

FATLURE WITH CONGESTION (CAUSE, PROGNOSIS
AND TREATMENT)

Caust oF Carbiac Famurr

A BRIEF survey of the cause of cardiac farlure at this stage will en
able an early and broad view to be obtained, and facihitate an under
standing of much that 1s said 1n more detail upon the same subject
1n later chapters

In considering the way m which failure of the heart 1s brought
about, the mechamcal factors have 1n the past received undue em-
phasis When the heart fails adequately to discharge 1ts contents,
1t does so because 1ts beat 15 msufficiently powerful to overcome
the resistance 1t meets therein 1s expressed the cause of cardrac
farlure It will be perceived that failure may happen for one of two
distmet reasons, namely, weakness of beat or increased resistance to
discharge, or 1t may happen through a combmation of these two

It 15 clear that & complete obstruction of any of 1ts onfices can by
itself determine failure of the heart, but anything approaching to
complete obstruction 1s rare climcally An inereased resistance to
the left ventricle occurs when blood pressure 1s raised, as 1n hyper
tension, or during strenuous bodily efforts, or i aortic stenosis An
creased resistance to the nght ventricle oceurs in pulmonary and
mtral stenosis and m pulmonary emphysema The output of the
ventricles 1s impeded by certain kinds of pericardial adhesions The
extent to which these mereased burdens deplete the reserves of the
heart will not be considered here, 15 13 dealt with more fully 1n
speaking of valve disease (page [43) and n other places It wiil be
enough to say that these reserves are now reahsed to be very great
and difficult to exhaust There 1s insufficient reason to beheve that
any one of the abnormal resistances above named, when acting alone,
can determme failure, unless mndeed the resistance 13 altogether

exceptional m quantity
22
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As Lnowledge of heart failure has developed stress has come to be
placed more on the state of the cardrac muscle, for 1t 13 quite clear
that the muscle may be so damaged that the heart will fa1l, even at
a time when the burden 1t has to bear 13 no more or 13 even less than
customary A simple mstance 1s that of fallure with congestion
ansing while the subject 18 ab rest, from thrombosis of a coronary
artery killing a substantial portion of the ventricular wall Another
mstance 15 pernicious anaemia, through which nutrition of the heart
muscle as a whole may be g0 reduced that failure supervenes The
acute infectious diseases provide examples of acute heart failure
resulting purely from porsoning of the muscle

In asphyxia from any cause, the heart swells and the vemns become
more and more engorged until no blood 1s ejected, an acute farlure
due directly or mdirectly to lack of oxygen, but one in which 1n
creased resistance to output may for a time play a minor part In
subacute bactertal endocarditts (page 187) and 1n hyperthyroidism
{page 259) heart failure 1s chiefly due to change 1n the muscle, though
contributed to by valvular disease or by mcreased output Another

doubted and frequent le of the same kind 1s failure with
congestion arising during the course of rheumatic carditis (page 197),
the fact that such congestion comes and later disappears com
pletely, shows that 1t 18 not due m the cases that display thissequence
of events to permanent anatomical changes, such as mitral stenosis
or pericardial adhestons for these remain after the congestion has
cleared away

It will be found by actual enquiry or observation that patients
who develop failure with congestion, while under supervision for
heart disease do so more often 1n ymmediate sequence to an m
fection than mn response to a period of unusual or unwise bodily
exertion the mfection s not 1ly rh orp
but may consist of a febrile cold, influenza, or bronchitis

As we pass mstances of failure with congestion 1n review, usually
substantial evidence 1s i each case forthcomimg that a myocardral
weakness 18 a chief or heavily contmbuting factor One of the most
frequent determining factors of congestion 1s the onset of very raprd

1t does so 1n two ways birst 1t causes the ventricles to expend more
energy At each of 1ts beats the ventricle must raise the pressure
withm its cavity to arterial pressure before 1t begms to do effective
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work Other things bemg equal, the waste of energy that occurs m
this way mereases proportionately to the rate of beating Secondly,
rapid beating shortens the time between beats for recovery, and
this not only absolutely but relatively Thus, if the ventrrcle 1s
beating at 60 per minute, sy stole has a length of about § and dastole
§ second, while, if the rate of beating 1s 120 per minute, systole and
diastole each occupy about } second Thus the relative length of
diastole 1s reduced to one half 1ts former value, the ventricle enjoys
but three quarters its previous total resting peniods Weakness of
beat follows, and here again 1s the chef reason for deficient output
when ths occurs

It 15 essentral to the treatment of certain types of cardiac failure,
and especrally to prognosis in cardiac failure, that 1deas as to causa
tion should assume a 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 mcreased burden 1s known to exist, this
should not come automatically to be regarded as the whole, or
necessarily the chief, trouble That weakened muscle 15 often the
sole or chuef, and probably almost always a considerable, factor in
causing congestive failure, 1s not merely a view of academic mterest,
but one that greatly mfluences the general attitude to heart cases
and their t especially 1t empl the need of guarding
these patients against infections of any kmd

Procrosis

Congestion of the venous system 1s one of the very gravest
manifestations of cardiac disease, but 1t has been said with some
truth, though not with complete accuracy, that no patient dres 1n
a first attack The gravity of the immediate outlook naturally varies
with the degree of congestion, and the presence of general anasarca,
flmd 1n the body cavities or congestion and oedema of the bases of
the lungs, constitutes at all times a condrtion of great seriousness
But a prognosis cannot often be made upon so stmple a basis The
manner m which failure has developed requires specially close con
sideration Sometimes a state of congestion has followed relatively
suddenly upon an attack of acute bronchitis or infectious cold, and
m such 1t will usually subside, leaving the patient much as he was
Following upon pneumonta or oceurring during chrome rheumatic
1nfection the outlook 1s less propitious Developing during the course
of subacute infective endocarditis 1t 1s a termmal event, for here
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the imfection that 1s its cause 1 meurable Failure may be caused
by anaemia or by byperthyroidism which when ultimately cured
may leave no cardiac weakness, 1t may follow an attack of coronary
thrombosis and recovery of the former reserves cannot then be
expected, though much lost ground may be regamed In all these
nstances we are weighing the chances that a primary weakness of
the muscle may disappear with 1ts cause

Congestion may develop as a consequence of rapid ventricular
actron, at the time when fibmllation or flutter comes, or when the
action of the ventricle m response to a fibrilating auncle becomes
rapid through neglect of proper treatment Cases of these kunds are
frequent and favourable The depth of congestion cannot be nsed
to gauge ventricular strength unless the precise conditions of beat
mg are known Of two cases presenting the same signs of failure,
the heart 1s sounder m the case 1n which 1t beats under less favour
able dut; 1t 19 the probability of obt g relief from dis
advafitageous conditions of work or from an mcreased burden of
work, that makes the prognosis more fayourable Thus, given a
certain grade of failure, the presence of fibrillation with rapid ven
tricular action 1mproves the outlook Similarly, a patient who de
velops congestion while engaged i heavy manual worh has a better
prospect than one who begms to suffer stmlarly m a sedentary
occupation The development of congestion, having no transient
or removable cause, by a subject already in bed, 1s ommous It will
be evident from what has been said that the immedizte prognosis
m ve farlure req careful thought, and must take into
account the probable response to treatment

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

TREATMENT

The treatment of failure with congestion 1s described m the first
place without reference to the underlying cause of muscular weakh-
ness or to the burden the muscle has to bear Most cases of failure
wath congestion are chrome, and the pripeiples and measures of
treatment are 1 general the same for all It 13 conventent to deal
first and 1 detail with cases of relatively severe congestion present
1ng normal rhythm, and then briefly with less severe cases, usually
presenting auricular fibrillation This will form a sufficient basts, and
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such modifications and additions as are necessary i special cases
will be discussed in other parts of thus book
Indieations for the management of patients suffering from the
grades of faxlure that precede congestion wilt be found under After
gar;i {page 32) and later and especially 1 the last chapter of ths
00

SEVERE CONGESTION

Rest ~Tmlure with congestion 18 one of the few manmfeststions
of heart dicease that ealls for treatment 1n bed and 1t calls for this
waperttsvely The watchword throughout the treatment of con
gestion 18 indeed rest rest for the body rest for the mmd rest for
the heart Heart failure that has reached the stage of showng deep
congestion requires most shilful handling of the patient by day and
mght nurses The patient must be guarded agamst effort of all kunds
He should ke stall in bed should not lift himself or change s own
posttion should not wash dress or even feed hmself He may be
moved a Iittle nhen uneasy He must be hited on and off the bed
pan the nurse thercfore must be strong and will sometimes
require lelp The patient should be discouraged from talking
beyond indicating s 1mmediate nants end from attempting
to asast the nurse who moves him  These precantions aganst
effort may be relaxed appropmately mn cases of more favourable
type

The motions should be kept loose by means of salines so that
stranung may be avorded two actions dody of the bowels or one
sf full 13 adequaie purging such patients even if they are eedemat
ous 13 not good treatment

Posture —Congested patients are uncomfortable unless the head
13 well raised When the head 1s lowered the subject may be seen
to beecome merensingly eyanohic i the face and breathlessness ap
pears or m the orthopnoeic case mereases to the powit of severe
distress Attachs of breathlessness at mght are often due to shpping
down the bed and off the pillows this should rot be pernutted to
ocaeur

The author sbedstesd (Fig 5)facbtates nusningan cardhac falnre
The wire matiress of thus bedstead 13 m three preces hinged to
gether and controlled so that they can be melned at any desired
angles The patient can he propped up to sitting positions by rasing
the back rest (A} Iafting the thigh rest (B) prevents his shipping
and this device 18 more satufactory than the simpler alternative of
tving a bolster across the bed beneath the patient s thighs The two
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adjustments described, combined with a lowered leg rest (C), con-
vert the bed into a chair

Sleep —Congested, and especially very breathless, patients who
fail to obtam a number of hours’ sleep 1 each twenty four hours
rapidly lose ground through fatigue and weakness The hours of
sleep should be reported as a daily routine, and, i general, hypnotics
are used when the hours of sleep fall below six Hypnotics of the
barbitone series are of the greatest general value, there 1s a choice
between many Lummal (phenyl ethyl barbituric acid) or lummal-
sodium 18 given m doses of } to 1 gran {exceptionally 2 grains),

TIo 5—The cardiac bedstead (See Brituah Mediwcal Journal 19°8 u p 977)

medinal (barbitone sodium) mn doses of 5 to 10 gramns, and cial
{dially! barbituric acid) 1n doses up to 5 grains A single powdered
tablet 13 placed on the tongue and swallowed with a little flurd an
hour before sleep 13 desired Potassium bromide and chloral (of
each 20 grams) 1s a well tried and excellent hypnotic mixture, 1t
oceasionally induces nausea or vomiting, and should not be repeated
1n this eircumstance Paraldehyde (1 drachm in } oz of brandy, or
1n capsules) 18 eflective, but 1ts taste and smell are very objection
able Where sleeplessness 18 associated with patn, morphia should
be used (4 to } gran), where 1t 13 associated with irmtating but
meffective coughing, heron hydrochloride (v to ! grain) or codeine
phosphate (} gramn) may be given by mouth

Diet —Patients with grave congestion have little desire for food
and often become distressed while masticating Distension of the

.
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stomach by food 1s clearls undesirable The food therefore should
be small in quantity, of high nutritive value and easily taken (see
Diet T page 286) The flud intake should be restricted A diet of
about 800 calories can be mamtained for a few days or for a week
without apprectable loss of strength 1t may be ncreased gradually
as congestion subsides or as other crrcumstances dictate

} enesection —Venesection 18 2 most potent remedy and should
be used 1n most cases m which there 15 matenal venous engorge
ment (8 or more cms pressure) Only obvious anaemia contra
indicates 1ts use

To ensure relaxed veins and ample flow the arm neluding the
hand should be thoroughly warm The pneumatic cuff of a sphyg
momanometer 15 placed as high as posstble on the upper arm
and distended at a pressure of 60 mms Hg a rubber band wrapped
around the arm at a tension adequate to distend the veins strongly
but mnsufficient to decrease the strength of the pulse 1s of equal
service The obstruction to the veins should be maintained during
the pertod of bleedmg Tlus may be accomphshed by dissecting
out a vein and opeming 1t under local anaesthesia but 1s better done
by thrusting a needle of large bore through the skun into the vemn
80 as to meet the current of blood with its point towards the hand
m the latter case flow can be expedited from time to time by
applymg suction with a syringe In an adult of medium weight (140
1b ) 10 to 20 oz (250 550 ¢ cs) of blood can be taken according to
the seventy of congestion Rapid bleeding lowers venous pressure
promptly and profoundly by the simple act of withdrawmg flmd
from the venous reservoirs A decrease in the fulness of the cervical
vems 1s almost always and 1n the size of the liver 1s often to be
ascertamed Very soon however fluid is taken up by the blood from
the tissue spaces and the blood becomes diluted and therefore less
viscous This reduction of viscosity 1s probably a chief beneficial
after effect of bleeding because 1t increases the flow of blood through
the tissues ncluding the heart and the bramn Patients will almost
always speak of relief both from breathlessness and from the sense
of tension 1m the head sleep becomes easier to obtamn

Tn cases that react most favourably venous preseure remains low
after bleeding oftener 1t 18 found to be rawsed agam though not to
its onigmal level on the succeedmng days If the mse mn level con
tinues another bleeding of 10 0z a week or ten days after the first
may be requred and m the most obstmate cases three or four
venesections may be needed within four to six weeks
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In this stage of farlure the patient should be vistted at least once
a day At these visits and durmg subsequent progress the most
important enquiries will concern breathlessness and the hours of
sleep The signs to watch are not 1 the heart, but m the veins and
liver, m the legs, and at the bases of the lungs

Ozygen —It 18 useless to give oxygen through a funnel held near
the patient’s nose the oxygen content of the inspired air 1s in-
sufficiently ratsed thereby Delivered through a nasal catheter,
passed well back, a much higher content 13 obtamed, and this
method sometimes affords a little rehef from breathlessness The
gas should be first led as a continuous stream of bubbles through
warm water, a stream of dry gas 18 not tolerated In recent years
a few cases of congestive farlure have been treated mn enclosed
chambers 1n which 40 per cent oxygen 13 mamtained, some relef
seems to be afforded, but the precise value of the method 13 still
unknown

Cardwec Tonwes and Stumulants —The most emphatie action of
digitalis and 1ts alhes 1s in the case of auricular fibnllation, to be
considered later (page 86) The use of drugs calculated to strengthen
the heart beat 1s open to the theoretical objection that this would
ncrease the work of the heart, but we know so little of such drug
actions upon the faiing muscle that the matter must be treated
empircally There 1s no evadence that digitalis, given 1 small doses
(up to 20 mmms of tmcture daily) recognisably mfluences the
progress of uncomplicated congestion, exher at a late or at an early
stage Its admunstration to heart cases, merely because they are
heart cases 13 to be disc d O 1y, h » cases of
chronie congestion that present regular heart action, and that have
been treated by all the usual methods without success, seem to
respond to full doses of digitahs (single doses of 2 drachms of tine-
ture or repeated doses amounting to 1 drachm daily (see page 88))
The remedy usually comes to be tried when others have falled

T have seen no patient respond to injections of strychnme or
camphor Alcohol 1s sometimes useful, not as a stimulant, but 1n
overcoming restlessness

Pain over an engorged liver or over an enlarged heart 1s to be
treated first focally by the 1ce bag, or by rntants (a miid capsicum
plaster or antiphlogsstine) The apphcation of a dozen leeches to
the hypochondrium will sometimes completely relieve when other
remedies have failed, morphia 1s the best final remedy for precordial
pamn
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Cough —Where cough 13 the result of an associated bronchsiss,
the expectoration of stiff mucus 15 helped by alcohol and stimulants
such as ammonium chionde (see page 255), where 1t 13 the result
of commenaing congestion and oedema sedatives (as for example
codeine and herain) are more swtable The object”1s in both cases
to decrease the effort of coughing

Oedema, Drainage —~1In eardiac farkure pittng confined to the feet
or lower parts of the legs usually disappears within a few days of
the begimning of bed treatment, this may result ssmply from re
distribution of the excess flmd, 1t may result from rapid oprove
ment of the cireulation In cases of early dropsy, no special remedies
are called for, though it 15 wise to restmet the fhud mtake, and
salme dwreties (15 to 20 gramns of both potassum oifrate and
acetate, three or four times datly) mey be given In only & prapor
tion of cases does dropsy call for further treatment, for dropsy 1s
an end result of cardiac farlure, and as failure 1s relieved dropsy
disappears Treatment should be directed, therefore, first of all to
the arculation, but special remedies for dropsy should be started
promptly i cases i which the accumulation of flurd 1s spreading
to the trunk threatening the serous cavities or i which congestion
18 responding hittle or slowly to treatment In such cases, while the
flurd ntake 1s reduced as closely as possible to 20 oz (570 ccs)a
dag, the measure of urine passed daily should be watched The most
potent diuretics of the thine series ave theol (drmethy 1
Xanthine), which s given m 10 grain capsules, and theoemn {tts 1somer)
m §to 10 grain doces, three or four times a day, the latter i3 the more
generally used but sometmmes gives gastrointestmal symptoms,
headache and visual disturbance In both cases a reaction, if ob
tamable 18 to be expected withun the first few days, if 1t does not
occur the drug should be discontinued, to be tried agam hiter
Caffemne (trimethyl xanthmne) and dwretin (the sodium sahicylate
cormpound of theobronine) are less useful In recent years mer
cunals have beeu mtroduced as dwretics, and some of these are
very powerful It 1s sud to be best to give ammonium chlorde
(100 gramns in 24 hours) first to induce acrdous, 1 have not found 3¢
g0 Novasurgl 18 sa often followed by adverse symptoms that 16
has grven place to the equally potent but less disturbing substance
salyrgan, the Jatter 1s supphed m ampoules of 1 or 2 ec of 10 per
cent solution, the content of the smaller ampoule 13 mjected
mtravenously, great care bemng taken that 1t does not enter the
subeutaneous tissues, and the result obsersed, the dose may be
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repeated as often as 10 or 20 times at intervals of three or more
days This duretic usnally gives an extremely coprous flow of urine,
and the flow once started, frequently contmues until all dropsy has
gone It 18 a most valuable drug

Whernrdropsy of the legs has spread up the trunk, the patient
should be kept 1n a sitting position, so that the fluid may collect 1

converted 1nto a chawr (Fig 5) If in these crrcumstances the legs
become very large, dramage must be considered The number of
cases treated by dramage should be small, the chief mdications for
. I P . .

T have never seen serious sepsis follow an inch long mncision mto the
subcutaneous tissue of the dorsum of each foot, or the msertion of
Southey’s tubes With abundant sterile d g both hods are
safe, but as the fluid escape 1s freer with meisions, this method 13 to
be preferred Drainage may be continued for days or & week or mare,
1t 18 brought to an end because the dropsy has substded, because the
flow ceases and dropsy though decreased 13 stationary, and not infre-
quently because 1t begins to cause weakness of the patient

Tapping the chest m cardiac failure 15 more often required for

lateral, infl ory effi than for bilateral i

which can generally be displaced by posture with or without dram-
age of the feet IWhen aspirating, the needle should be wnserted 1n the
lne of the scapula about the 8th interspace

Tappng the abdomen m cardiac failure 13 called for n those
occasional cases of rheumatic heart disease m young people, m
which flud collects 1n the pentoneum rather than in the legs It
may be repeated as 1t 1s required

CASES PRESENTING AUBICULAR FIBRILLATION

The general principles underlying the treatment of faillure with
congestion, and many of the detals of treatment, are the same
whether the auricles beat regularly or are fibrillating Most of the
cases actually belong to the latter class, and 1n certain respects the
presence of fibnllating aurcles usually calls for modified treat
ment The worh of recent times has shown that the chief service of
digitabs 1s to control ventrcular rate in cases of this type By
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slowing the ventricle 1t deereases the expenditure of exiergy and
by slowing 1t mereases the lepgth of dmstole relative to that of
systole This action of digitahs n conserving the heart g energy
and prolonging its rest 15 1 harmony with the chief prnciple of
treatment of cardiae fmlure and justifies diptahs bemng called a
carduac hypnatie The 1ction of digitalis 1n ausienlar fibnilation 19
50 potent that o cases of farfure with rapid ventrieular action
rest of the body m bed combwmed with slowing of the ventricle
by digitahs nsually suffices to ensure raped disappearance of the signs
of falure The response to digitahs m these cases can be looked for
with so much confidence that venesection unless eongestion s con
spicuous imtially can usually be avoded Specal mensures for
the relief of oedema the use of the stronger direties or actual
dramnage should awart the full response to digitalis and they
then wsually prove to be unnecessary

Smce digitahs benefits congestion wn this elss of ease mdirectly
and the treatment of aurteular fbrillation by this drug s the same
whether congestion is present or not the detals of this treatment
will be given at a later stage (page 86)

AFTER CAYE

Mam cases of severe fajlure with congestion and most cases of
fess severe type meluding those presenting fibnilation of the
aurcles respond well when treated along the lines previously m
dicated The necessary treatment will naturally be less drastic from
the beginnung 1n the cases that were onigmally of nuld type and m
the severer cases a rigid sy stem of rest and other parts of the regume
may be relaxed as recovery happens But there should be no thought
of ending treatment by rest erther in the severer or milder ty pes of
cages when the signs of d venous p disapy The
heart has recovered no more than to regan 1ty capacity to carry on
a cireulation adequate to the nceds of the resting body 1t stull
altogether lacks reserve This reserve becomes re estabhshed i
greater o lesser degree by enforeing a further period of almost com
plete bodily rest and the rate of recovery 1 slower in cases origially
of the severe type No patient who has shown defimte signs of
venous congestion shoul { Jeate his bed for several weeks after all
these ssgns have vamshed A total period of six to eight wecks
bed s rarely too long 1t1s often too short to ensure maximal benefit
Pahents sho recover slonls or imperfectly must often he quetly
for three to smx months or even longer Cases that are allowed up too
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soon quickly slip bach to thew former state, haste mn treatment
does not make for real speed Prolonged rest should be rendered
less wrksome by arrangmg mental occupation, such as reading or
bemng read to, wireless telegraphy, simple games or handwork, by
permitting the patient to do more and more for humself as he re
covers strength, by transferring lam to a couch or chair for some
hours each day, by employing massage especally to the legs, and
later passive and gently resisted movements, and by an early return
to fuller dietary The steps taken towards wncreased liberty of action
are to be small and not too frequent At no stage of treatment should
tobacco be allowed

Return to Exercise Supernsion —The gmde to a return to bodily
activity 1s the response to effort A pattent 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 les down without a trace of breathlessness Such a patient may
be permitted to walk acro-s his room to a couch and, after zome days,
to walk a few mmutes ap and down the rpom A gchedule of mn
creasmg exercise cannot be laid down beforehand, but for weeks
nothing must be done that gives a noticeable increase of respiratory
rate or fatigue Walking mn the room may be replaced by short walks
on the flat out of doors, the bed being arranged downstairs, or the
patient carried up and down the staws each day for the latter pur
pose & special carrymg chair having two large wheels and long
handles fore and aft 13 useful As tolerance of exercise mproves,
exercise may be extended, until perhaps 2 few mmles are walked on
the flat at a moderate pace Few patients who have experienced
severe failure will advance beyond this point, the milder cases wall,
and should be encouraged to do so However much the most favour-
able case improves, 1t 13 never good practice to allow these patients
to call forth their full reserves or to press exercise to the point of
bodily discomfort Strenuousacts (page 285) should be forbidden for
alltime The patient should adopt strictly healthy habits (page 233),
he should report himself at frequent antervals, or at once if he feels
unwell

The hours 1n bed should be longer than 18 customary, and any

. t;Pu:lfmny to fatague may be counteracted by the patrent Lyng dewn
o i _0 ra. o e

chair,
's more
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CHAPTER V
ShIN COLOUR AND CIRCULATORY RATE

Parror

TrE blood coloration of the shin 1s due mainly to blood in the net
works of capillary venules in the subpapillary layers of the derms
The cause of pallor 1s reduction of the amount of haemoglobmn beld
yeathm these vessels, and this happens when the haemoglobin con
tent of the blood 1s Iow or when the amount of blood held n the
vessels 18 decreased

In the heart disease of adults persistent and conspieuous pallor,
especially when the skin has a yellowish or subicterte tinge, s
almost always due to streptococcal infection of the heart valves
Conspicuous pallor mn chuldren 18 often the result of active rheu
matic infection These pallors naturally mnvolve both the shin and
mucous membranes for they are associated with actual anaemia
of the secondary or hypochromic type Heart disease 1s occastonally
accompanted by secondary anaemiv caused by local mfection or
ansing from haemorrhage These are the mam associations of heart
disease and actual anaemma Pallor 1n cases of heart disease should
not be dismissed hightly, and must never be attmbuted to aortic
regurgitation (see page 126) 1t 13 an mnvaluable guide to active heart
disease or local infection Dilatation of the heart mn permcious
anaemia may be mistaken for heart disease with infection

A bloodless condition of the skin 1s not mfrequent in the advanced
mutral stenosis of young girls, 1t 1s also frequent in the termunal
phase of failure with congestron 1n these 1t does not involve the
mucous membranes, and 13 evidently due, not to general anaemia
but to actual emptiness of the minute cutaneous vessels

Transient pallor occurs in two sets of circumstances Firstly
when there 18 a simple dramage of blood from the shin 1 syncope
(page 96), such pallor may be intense, 1t 1s seen especially in the
face of the standing or sitting subject, and 1s mnconspicuous

EN



36 DISEASES OF THL HLART cH

dependent parts Secondly, 1t occurs n the rare attacks of vaso
constriction described on page 60 In these the shin generally 1s
affected and the hands and feet become pale although they lie below
the level of the heart

CYANOSIS AND ITS INTERPRETATION

CAUSE OF CYANOSIS

The cause of cyanosts 13 an merease m the amount of reduced
haemoglobin, mn any form, withun the small vessels of the skin or
mucous membrane These reduced pigments appear blue through
the skin The condition may result when the blood pigment as 1t
15 brought to the integument, 1 which cyanosis 1s observed, 1s
less oxygenated than 1s normal haemoglobmn, or 1t may be due
to an unusual loss of oxygen by the blood m 1ts actual passage
through the skin or mucous membrane In some mstances each of
these two factors 1s m part responsible We shall eonsider the pure
examples first

Cyanosts anising Cenirally —In this varety of cyanosis, the blood
as 1t leaves the heart contams haemoglobin m forms other than
oxyhaemoglobin It occurs 1 any condition in which air 1s pre
vented from reaching the alveoh m sufficient quantity, asn asphyxa,
or m capillary bronchitis, but these are usually impure forms of
cyanosts, being associated with cardrac failure, and are dealt with
later The most famliar and striking example of a condition of pure
central cyanosis 1s that of congenital heart disease i which the
mam lesion 18 a gross septal defect, allowing a quantity of venous
blood to pass freely from the right heart into the aorta, thus short
circuiting the lungs and remammg unnemted Another evample 13
that in which methh | or
oceurs Pure examples of cyanosis ansing centra]ly are usun]ly easy
to recogmise Such cyanosis 18 often first suspected because it 1s
congpicuous, | although P 1t 18 accompanied by
little or no breathlessness while the subject 1s at rest, or because
1t 1 unassociated with signs of venous congestion It 1s a general
cyanoss, affecting not only the slon of face and hands, but the
mucous membranes even within the mouth and the skin of the
trunk, the last, however, often contans too little blood to yield an
obviously cyanotic tint A more important statement than any that
precedes, because applymng exclusively to this form of cytnosis, 1%
that 1t oceurs 1 superfiaal shin and mucous membrine that 1s
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spontaneously warm or hot Warmth or heat imples a rapid flow
of blood through the skin that displays 1t, and cyanoss of central
onigin remains, however fast the blood travels through the skin

In the form of cyanosis considered, the skin i which eyanosis 1s
observed 19 usually warm, but if 1t 18 suspected 1 a skin that 15
cool or cold, 1t 13 my habit to provoke an mereased flow of blood
Thus, 1f the lobe of the ear 1s deeply cyanotic and cool 1t can usnally
be made warm by local massage, preferably 1t should not only be
come warm bhut should display capillary pulsation (page 40) after
the massage Where cyanosis 1s central in origin the ear lobe remains
cyanotic even though 1t becomes hot, 1t will become a httle brighter
1 colour 1f the cyanosis m part orgmates centrally and in part
peripherally Another method 13 thoroughly to warm a cvanotie
hand 1n water at 35° C (95° F), then to stop its crculatron for
seven minutes and finally to observe the tint of the reactive hyper
aemma (or flush) which pervades the skin when the bandage 13
released Normally and in cases of peripheral cyanosis presently to
be considered, the colour of the quickly appearing flush has the
bright redness of arterial blood, but where cyanosis is of central
origin the flush appears bluer than normal B 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 diagnosis of
many cases of congenital heart disease or of more occasional ab

ity of blood An of the blood migments

spect. meally d 1 the former and the latter,
80 does an exammation of the heart when this uncovers clear signs
of congenital disease

Cyanosis arising Peripherally —This vartety happens when the
rate of flow through the skin diminishes sufficiently In its slow
transit the blood 1s robbed by the cutaneous tissues of an unusually
high percentage of 1ts oxygen On the one hand, slowness of flow
may be confined to superficial tissues hhe the skin on the other
hand, 1t may result from failure of the general circulation We shall
consider the former mstance first Slowness of blood flow mainly
affecting the skin 1s usually a response to low surface temperature
In interpreting cyanosis mn various conditions, the temperature of
the shin 1n which 1t 13 oceurring 15 of very greatimportance Cyanosts
15 generally noticed 1n the regtons of skin that are most highly
coloured, namely mn the fucc and hands, und theae are Just the p‘lrts
that vary P 1y to
environment It 13 hmllmr knm\]edge t}nt m cold weather these
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parts of the body frequently become cyanotic in people otherwise
regirded as normal, shght but distinet cyanosts of the skin 1s 1n
fact & normal accompaniment of skin temperature between 15° and
25° C (59° and 77° I' ), and 1in many subjects this discoloration 1
exaggerated The evanosisis due to dimmmshed rate of flow, and this
in turn 1s due to constriction of the arterioles of the shin m response
to the low temperature Cardiac patients are just as prone as normal
people, if they are not more prone, to display thus purely local change
The unrehability of cyanosis as an evidence of general circulatory
efficiency anses largely out of this fact and out of the difficulty of
distinguishing 1n the skin between slowness of blood flow that 1s
focal and that 1s general, there 1s no constant relation between the
blood flow to superficial and deep structures

Cyanosis of Faslture with Congestion —It 15 erroneous to beheve
that ¢y anosis in cardiac farlure results stmply from deficient aeration
of the blood in the lungs, this 1s probably never the case It 1s true
that in advanced failure and very deep cyanosis the blood may leave
the aortan an fectly oxy d condition, quent upon
1ts passing through alveoh that are airless or relatively so, owing to
congestion or oedema of the lungs But 1o the same cases the flow
of blood through the skin 15 slow, and the vistble ¢yanosis thus re-
ceives a peripheral contribution which 1s substantial In states of
hghter cyanosis the peripheral factor 1s the chief or the only one
concerned Cyanosis m cases of eardiac failure with congestion 1s
found 1 shin or mucous membrane that for the most part 1s cool
or cold

When m a case of failure with congestion, cyanosis1s found in a
shin that 13 cool or cold, 1t 15 not very useful to try and ascertan if
this cyanosis arises 1n part centrally It s of greater interest to con
sider whether the blood flow has become slow locally mn response to
coldness of the slun or whether the slow crrculation 1s primary and
the cold shin has followed as an effect In the latter case when the
shin cools, its arterioles wall likewse respond by contraction to the
lowered temperature and the oy anosis will tend to be a hittle deeper
for a gnen lovel of temperature than n the former case But tint
and temperature cannot be gauged by the unaided senses with
micety, and there are wide mndividual vamitions and so 1t 18 fre
quently found to be mapossible to decide clirucally between these
alternatives, only one of which sigmfies a cardine defect In cardine
cases the evaluation of minor grades of cyanosis mn facial or digital
shan that 15 1n fact cool or cold presents ths recurning difficulty
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Though recogmtion that a patient seen for the first time has
cyanosis may provide the earltest hint of cardiac disability, 1t will
be apparent from this discussion that 1t 15 quite precarious to judge
the general state of the circulation from this phenomenon To use
cyanosis when present as a sign of venous congeston 1s to blunder
mto accepting indirect and imperfect evidence, when the direct
evidence n the vemns, described i an earlier chapter, 13 available
Cardizc patients may develop cyanosis of central ongin and yet
displvy little systemic venous congestion, this 1s specially the case
1n bronchitis (page 255) and 1 cedema of the lungs (page 167) For
similar reasons 1t 18 unwise to draw conclusions as to the general
condition of the circulation from the absence of material cyanosis
Many patients, undoubtedly and severely congested, present very
ittle obvious cyanosis This s 1n part due to sumultaneous pallor of
the skin for the appearance of cyanosts 1 very dependent upon the
presence of a full amount of blood pigment 1n the skin Relative
emptmess of the small vessels that give the sk colour 1s frequent
m failure with congestion and thus the tmt of the blood 1s con-
cealed sumilarly 1t i1s lidden when, as 18 not wfrequent, actual
anaemia s present On the contrary, full vessels or a polyoythaemic
state emphasise a deficiency in the aeration of the blood, as this 1s
Judged by skin tint

MALAR FLUSIK

A patch of colour of unusual depth over the region of the malar
process bas been thought to be a sign of mutral stenosis It 18 not
related ciusally to this disease In very many young people who
have been exposed frequently to cold wind, a bright malar flush 1s
present, 1n many others the vessels in this regron, though less con-
spicuous possess less tone than do those of other parts of the face
The skin of this region of the face 13 therefore particularly prone to
be mvolved in flushes of any kind amongst other causes venous
congestion brings this region mto prominence, rendering 1t bright
and a little cyanotic Becausein young people faslure with congestion
13 50 often accompanted by mitral stenosts, the flush in question 15
often seen 1n them Such value as this sign possesses 1s in directing
notice to the cardiovascular system, and especally to the vews, 1
young people

Curanrous Broop Frow

Csanoss 13 a reliable sign of slow blood flow through the skin,
provided that the entering blood 1s fully arterial Actually a distinet
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cyanosis 1n these circumstances indicates a very greatly reduced
flow And jet the flow may be very slow and the shin bright red,
this 15 so0 when the shin 13 unusually cold (below 10° or 15° C, 50°
or 59° F ), the reason 1« that at low temperatures the blood can give
up hittle of 1ts oxygen If the shin of the hand 1s blanched by pressure
and the blood returns slowly, 1t 15 clear that rate of blood flow 1n the
sk 1s slow, but a rapid return cannot be mterpreted 1n the reverse
sense, since 1t happens when the blood flow to the hmb 1s arrested
provided that the skinis already turgid with blood Whether the skin
15 cyanosed or not, the depth of its colour 1s an uncertain gauge of
the amount of blood flow1ng thrbugh 1t m general the pale and not
the flushed areas of the factal skin have the greatest flow of blood
through them The best gauge of blood flow 1n the shin 1s not colour,
but temperature Spontaneous warmth of the skin shows it to be
possessed of good eirculation, wrrespective of tint or depth of colour
Camllary Pulsation, so called, or visible flushing and paling of the
shin with each heart beat, 1s a sign of locally dilated artertoles It
can be mduced 1n any young and normal subject by heating the
skin of face or finger It 1s present in any circumstance of local or
general vasodilatation, thus 1t 1s seen 1 mnflammatory reddenings,
large and small, and when the body 1s overheated, and in exophthal-
mic goitre Its occurrence in aortic regurgitation 1s partly due to the
high pulse pressure but chuefly to the vasodiletation commonly pre
vailing 1n this condition (page 126) It occurs only m warm or hob
skin or mucous membrane It has no chmeal value apart from the
evidence 1t provides for the state of the artertoles, consequently 1t
should not be ehcited by rubbmmg or warming the skin, but should
be locked for as a spontaneous phenomenon, as such 1t 1s much
more frequent than has been thought It occurs less frequently
under the nait than in the pulp of the finger and m the facial skin



CHAPTER VI
CARDIAC ISCHAEMIA CORONARY THROVBOSIS
CORONARY ARTERIES AND CARDIAC ISCHAEMIA

THE CORONARY ARTERIES

THERE are usually but two coronary arteries, the right and left,
supplying bloed to the heart, these lead off directly from the aortic
wall and although anastomosing 1n a himited way with each other,
they anastomose scarcely at all with other artertes in the body
The coronary terrttory 1s an almost 1solated territory, and such
connections with other vascular territories as exist are minute and
oceur 1n the paretal pericardmim and 1n the walls of the mamn
vessels The heart 13 really dependent upon two arteries for its
supply, and obstruction of these 13 an event for which there can be
little compensation by collateral eirenlation It 1s difficult to belteve,
though there are some that do that the muscular walls mav be
nourished by a bachward stream through Thebesian vems The two
coronary arteries must supply the heart, whatever the amount of
blood 1t needs They must supply not only the normal sized, but
abso the greatly hypertrophied, organ, they must supply the muscle
adequately, not only when its work 18 smited to the needs of the
resting body, but when the heart 1s called upon, as 1t often 13, to
do a greatly mcreased quantity of work

Pathological Anatomy —Disease interfering with the blood supply
of the ventricular muscle occurs either 1n the length of the coronary
vessels, or at their mouths In the first instance the drsease 13 a
part of an atheromatous change in the vessels of the body generally,
though the coronary vessels may be affected most severely, the
narrowing results from gradual thickemng of the vessel wall Ob
struction at their mouths 15 usually due to disease of the aorta
itself, and this disease 13 atheromatous or, more commonly, the
fibrowis of syphilitic aortitis

41
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Coronary vessels are also llable to sudden obstruction Thus on
oceastont a free embolus or the end of an aortic valve vegetation 1s
dnven into an onfice and blochs sts month A much more frequent
source of sudden obstruction 1s thrombosis tiis oceurs m the length
of the artery and onls 1n such as are already diseased The changes
s the muscle eonsequent npon coronary thrombosis are deveribed
on page 44 Coronary artertal disease 18 often accompanied by
diffuse fatty degeneration or diffuse fibrosss of the ventneles (see
page 250)

ANGINAL PAIN AND MUSCOLAR ISCIAEMIA

Tt 1s hnown that when a coronary artery 1s acutely obstructed
pam results this pam 1s angnal i character and distribution Parn
of similar character 1s produced m the muscles of a hmb that are
worked when a tourmiquet stops the flow of blood to them It 15
probable that anginal pam 1s caused by a specific chemzealor phy sico
chemcal change in the musculature of the heart and that this i1z
usually if not always consequent upon defective blood supply
Almost all i not all the phenomena relating to anginal pamn are
explamed upon the basts of this theory many of the phenomena
have been expluned as yet i no other way Winle it 13 desirable
to eliminate theory from this book as far as possible the conception
that muscular 1schaerma absolute or relative 19 the cause of angual
pun so sumpl an und ding of the cir t 1w which
this pamn comes and gaes that 1t 1s advantageous to model deserip
tion around this xdea When a coronary attery 1s bloched a corre
sponding area of muscle loses 1ts blood supply there 18 a state of
absolute 1schaemia When the suppls to an area of muscle 55 re
duced or when 1t 13 sncspable of increasing sufficiently to bring an
adequate supply to muscle calied upon to do an unusual amount of
worh there 15 a state of relative 1schaema That the first state
mves rise to angmnal pam 1s certdm that the second does is wn
proved but highly probable especially from recently accumulated
evidence Theoretically pam will occur when relative ischaerma
affects the ventncular musele as a whole or more usually n part
To be complete the conception of 1chaemir meludes not only
change n the stracture of the coronarv vessel but the state of
tone of coronary artery and arteriole 1t allows that a deficient
supply may be caused or contributed to hy undue coronary tone
and that a deficsieney may be made good by coronary vasodilatation

The long lasting effort to form = srmple but complete classifica
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tion of patients who complam of anginal pain 1s not yes successful,
but knowledge in this subject 15 being ganed rapidly Qur 1deas of
angma have changed much recently, and will change more, because
the symptoms of coronary thrombosis have been recogmised and
because this malady 18 no longer confused with allied maladies
There remams a number of comparatively rare and diverse types
that are 1mproperly understood and requre further study The
chief types only can be described here

Corowary THROVBOSIS

Thrombosts of a coronary vessel 1s an accident occurring chiefly
m men 1 therr fifties or sixties, 1t happens occasionally m women,
1t 18 rare before the age of forty The subjects usually present signs
of arternal disease and, more often than not, lgh blood pressure
Coronary thrombosts 18 comparatively rare mn cases of syphlitic
aortitis Although 1t not infrequently happens 1n patients who have
already presented or are showng signs of farlure, 1t 1s rare 1 rheu-
matic heart disease, and very rarely occurs m cases of auricular
fibnllation A considerable number of those who suffer have com-
plamed of earher anginal symptoms, but some are affected without
warmng while m robust health The malady s not infrequent in
father and son or 1n two brothers

PATHOLOGY

The cause of coronary thrombosis 1s to be found in disease of the
vessel affected, such disease 13 usnally but a part of a general arterio-
sclerosis No coronary vessel 13 exempt from thrombosts but the
descending branch of the left coronary which runs m the anterior
iterventricular suleus, 1s affected much more frequently than any
other, probably because of its relatively exposed position The
vessels next, but far less prone, to be affected are the circumflex
part of the left coronary or the last part of the nght coronary artery
The coronary arteries anastomose, though not very freely, with each
other If such a vessel as the descending branch 15 tied 1n a dog, a
part of the ventnicular wall loses 1ts blood supply, becomes dark 1n
colour and bulges with each systole of the heart In many instances,
and within a few minutes of ligation, the ventricle may begm to beat
wregularly owmng to the occurrence of ventricular extrasystoles,
single or grouped and 1n a number fibnllation of the ventricle comes
and at once kills the ammal In others the heart contmues to beat,
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thongh lesy efficiently ewing to part of its wall bewng thrown out of
action In a few snstanees where the terngory 15 small the areula
tion 1s re established through collatera! coronary ehannels and the
action of the muscle becomes restored

In the human subject similer ovents undoubtedly happen When
the blood supply to & part of the ventricle 1s permanently arrested
and the subject survives an area of muscle probably amaller than
that orginally supphed undergoes a fatty necrosss or ‘myomalacia
cordts  becomes soft and fragile and may ruptare Ulsmately the
necrosed tissue 15 replaced by scar tissue which s firm i about
eight weehs The poution and swe of the muscle area mvohed
naturally depends chiefly upon the posmtion and size of the veseel
thtis blocked In the usua) mst, of thromboss of the d d
branch the ares affccted 1s mamly in the front and apical regions
of the left ventriele nnd s from 3 to 6 omsn diameter 1t m
volves a corresponding avea of septum The wall of the heart 1s
always more afiected on its endocardial than upon 1ts pericardial
surface the latter often escapes upon the former 1t 18 usual for
blood clot to form sometimes 1 an extensive and deep mass The
necrosis of the wall the endocardial thrombosiy and mnvolvement
of the per d are each resy ble as we shall see later for
special sy mptoms or signs

SYMPTOMS AND SIGNS

Corenary thrombosis usually oceurs when the subject 1s ot rest
sitting 1n a chair or iymg in bed or actually dunng sleep 1t also
occurs at other times The svmptoms may be so shght and few that
the patient seeks no advice usually they are distinct or severe The
uswal symptoms and signs may be divided into those occarnng
as immediate effects which welude sudden death pamn and the
mamfestations of collapse and cardiac farlure and mnto those that
are delayed

Death —In a consderable proportion of the eases death oceurs
very rapdly there may not even be time for a complunt of  un
Many subjeets are found dead These sudden deaths are due m all
probakbility to Ghrellation of the sentricles

Pain and Coliapse ~Pain 18 not invanable W hen the pan comes
it may be shight and may remam so more often it rises rapidly to
sts culminating pomt and ususlly from then on 1s severe often
agomsing 218 & eontinwons panan the sense that it s unfluctuating
It 19 gopping or burmng m quality generally 1t starts over tle
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sternum, 1t may reman there or 1t becomes more diffuse as 1t
strengthens and spreads to involve the left or nght or both arms,
but especially the left, or to the neck and jaw, or to the interscapular
region, or to the abdomen The lower sternum or the epigastrum
13 more frequently the starting pomnt than m angma of effort During
the period of pam the patient may rest immobile, but frequently
shows agitation and 18 restless or rolling about 1n agony, unhke the
pam 1n the angina of effort, movement does not seem to increase 1t
PT bly Though1ts duration varies, the pain 1s charactenstically
Iong lasting, a feature which renders the malady so distressing It
lasts usually for one or more hours at 1ts height, and dechnes gradu-
ally over a long pertod of many hours or several days
The pain 15 usually accompanied by a state bordering on collapse,
the patient being pale, haggard, anxious, weak, and often sweating
profusely When this pallor 1s associated with cyanosss the face as
sumes a Iight blue grey colour that has been thought to be character
1stie of the malady In thus state of collapse nausea s frequent, and
vormuting and movement of the bowel may occur The pulse 1s small
or 1t may be impalpable, the blood pressure 1s lowered, and much
lowered 1 cases where 1t was oniginally high, the urme 13 scanty
The heart rate 13 usually increased but may be normal or slow
1 rate This group of symptoms often resembles closely that of
vasovagal attacks (page 98), though with quickened pulse the re
semblance becomes less distinet
Manfestations of Cardiac Farlure —Symptoms and signs of car
diac embarrassment are frequent but by no means 1nvariable, their
degree naturally varies with the extent of myocardial mfarction and
the state of the muscle breathl 18 almost invan
able, often severe, and sometimes 1t 1 the only promment symptom
Cyanosis 18 common Signs of venous congestion may be relatively
mconspicuous They may appear quickly m any degree or may m
crease gradually The heart sounds are mdistinet, gallop rhythm
18 frequent, a systolic murmur may appear it the apical region,
the heart may exhibit extrasystoles, paroxysmal tachycardia or
auricular fibrillation, the last two, if present, will increase the cireu
latory embarrassment Rarely, when the ventricular septum 1s m-
3 may present
) The signs n
would be ex-
pected from the suffering of the patient Cheyne Stokes’ breathing
1s commeon Signs of pulmonary congestion and oedema often pre-
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dommate notably over those of systemic venous congestion, there
18 persistent eough with frothy and stichy, or serous and blood
stawed, sputum and riles and rhonels appear oser the lungs
sometimes this oedema develops very rapidly aud hills the patient

Deluyed Srgns (Ferer Leucocytosis Ruptured Heart, bonbolisim, and
Friction) —As 1s usual when a portion of a parenchymatons organ
Joses its blood supply and dies there 15 a febrile reaction This fever
isfow amounting to 2 or 2° F The temperature nses usually on the
second day of the: sliness 1t may riee earhier it continues for a number
of drys and oceastonally for as much as two or three weeks there
may he no fever Associated with the death of the muscle and its
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disintegration there is usually a leucocytosis also developmg wathin
a day or two and continung with the fever The whnte Llood cells
are from 12 000 to 15 000 exceptionally 20 000 or 25,000 per cubie
mullimetre

The weakness of the ventricular wall which 1 at its height duriny
the second weel after the acaident 1s responsible for the special
accident of rupture of the wall haemopenicardium and rapid death
The acerdent 15 rire before the fifth day and after five weeks

As bas been stated, clot usuolly forms on the affected portions of
endocardium, and this clot may become detached in small or large
pieces and give embohsm The emboli may enter and plug any
artery m the body, but are more comuen i the systeme than
1m the pulmonary system Embolie acerdents grve nisd to numerous
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compheations, for example, hemiplegta, loss of circulation to a
Iimb, spleme mfarction and so forth, the presence of albumm or red
blood cells 1 the urine consequent upon small embol 13 often
valuable for dragnostic purposes

‘When the pericardium 15 1nvolved 1n the mfarction and the area
18 on the front of the heart, friction sounds appear over the central
and lower portions of the precordum This pericarditis usually
appears on the second or third day of illness and lasts a few days
QOceurring 1 perhaps a third of the patients, 1t 1s a most important
diagnostic sign and therefore should be sought for closely and daily
where the diagnosis 13 1n doubt

DIAGNOSIS

The prcture 1 1ts typical form 13 too charactenstic to be missed
by those who hnow of 1t The central feature 1s pain of anginal type
that continues long beyond the expected time and fails to yield to
mitntes These cases used to be diagnosed * status anginosus” When
the pain 1s over the lower sternum or 1n epigastrium the trouble 13
apt to be mistaken for acute abdommal states, especally for per
forated ulcer, tenderness and ngidity of the upper abdomen and
signs of collapse with vomuting occur in both The age of the patient
will often be helpful in d mg, for ulcer ly occurs
m the young, a previous history recogmsable as clearly anginal on
the one hand or gastric on the other 18 often to be ehated In
thrombosis the patient will often speak of pain as present over the
middle or upper sternum also Abdomimal cases though pale are not
cyanosed as are those of thrombosis, neither do they present the
evidences of oedema of lungs or early signs of congested verns, erther
of which, ike the breathlessness accompanying each, may be of
great value m differentiating The seventy of the pain may be
responstble for a diagnosis of gastric ersis, a mistake which should
not oceur, because 1n this the pam 1s spasmodic and not continuous
The same statement applies to biliary colic

‘When pain 1s less severe or mild, acute indigestion 1s apt to be
diagnosed, and the true state may not become mamfest until em
bolism or heart rupture ocenrs, or angina Jater develops

If pamn 1s muld or absent, and breathlessness 13 the chef feature,
the diagnosis made 1s of an attack of cardiac asthma (page 166),
acute cardiac failure of unknown ongmn, or an anomalous form of
pneumonta, and the fact that brief and even severe pain has been
present will not always prevent the first and last diagnosis Success
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m diagnogis will depend mamly upon having the possibility of
thrombosis 1 muind and m watching for the delayed signs of the
disease, especially for the subdued fever, the leucocytosis red cells
in the urine, and pericardial friction The sudden onset of symptoms
or signs of cardiac failure 1n o middle aged patient, unexposed to
heavy work and afebmle at the time, should always arouse sus
Prcion of coronary thrombosis When there 15 coronary thrombosis
but the diagnosis 1s m doubt, electrocardiographic exammnation will
often resolve the doubt (Fig 6) but patients should not be taken
to the mstrument

COURSE AND PROGNOSIS

The course of coronary thrombosis 13 very vartable The mortality
In the stage of the acute 1llness 13 generally estimated at about, half
the patients In a number death occurs at the onset or abruptly
after a day or two, and presumably from ventmeular fibnilation,
others succumb to rapidly deepening failure of the systemic cr
culation or are suffocated by a rapidly developing cedema of the
lungs, some are killed by rupture of the heart, others by rarer
accidents such as the syncope of complete heart block, or gross
embolism of brain or imb

Those that recover may be severely crippled, :n comparatively
good health, or m any mtermediate state, the ultimate condition
depending Jargely on the condition of the remaimng heart muscle
and of the vessels supplying 1t Patients previously suffering from
heart failure or from angina who survive are usually severely
damaged, farlure 15 mcreased congestion becomes established and
progresses with varymg fluctuations in ntensity slowly but surely
1o a termimation Anginal cases are in general less tolerant of sub
sequent exercise Curiously however, some such patients lose their
pam after thromk ay explanation 15 that the orgmal
angimal pain arose from an area of muscle supphed by a narrowed
artery that this vessel becomes thrombosed, and that the pamn
giving muscle then dies Many of the survivors are left with very
Limited capacity for exercise owing to anginal pain This may be
& remnant of the past, or mey appesr during convalescence or af
any subsequent time A few patients are known to recover to good
health, leading active hives or relatively active hives The proghnos:s
1n these 13 uncertun owing to the development of angina, and owing
to the not very infrequent recurrenco of coronary thrombosis
Ongmnally regarded as 1 hopeless malady, further observation,
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espeaially more accurate diagnosis of the milder cases and the finding
of scars of infarction 1n subjects unsuspected of the disease, has
lightened the gloom of the previous outlook Of those who con-
valesce well, some return to active hives for periods of five or more
years and to live on m comparative activity for pertods up to ten
or occamonally fifteen or more years

TREATMENT

Treatment of this grave condition 1s necessarily shght The pro
minent symptom 18 pain, and for this morphta 1s the best remedy, the
doses often need to be heavy (f or } gram, repeated until 1 gran
has been given m four hours) Morpma 18 also useful 1 inducing
the rest that 1s so desirable Even morphia, however, frequently
fails to give relief Opium 1s sometimes more successful (1 to 3
gramns) In cases of very severe continuous pam that 1s unreheved
by opates, light anaesthesta may be induced Nitrites are generally
useless The patient 1s nursed in bed as a case of grave cardiac
failure Rest 1 bed should be continued for at least eight weehs,
even 1 the milder cases, to ensure firm cxcatmsation of the ven
trcular wall, during the whole of this pertod the patient 1s to be
guarded by day and mght nursing, and helped m every way to avord
voluntary movement or effort A number of patients have lost their
lLives, and especially those who have early recovered from symptoms,
by neglect of these precantions The after care 1s similar to that of
cardrac failure or of angma with comparable symptoms



CHAPTER VII
ANGINA PECTORIS

HEeBERDEY 8 ANGIZA PECTORIS ANGINA OF ErrorT

Tue malady omgmally described by Heberden under the term
“angma pectorss 1s one 1 which pam of charactenstic {ype occurs
duning effort It 1s by far the commonest form of malady m which
angwmal p un occurs The pain may be mterpreted as resultmg when
the blood supply to the heart or part of the heart, 18 mited and
consequently inadequate when the heart 15 called upon to do werk
at a certamn mereased rate a d of relattve 1sch

CLINICAL ASSOCIATIONS

It 15 essentially & malady of middle aged or elderly men though
1t ocours exceptionally m women of the same age pertod and oceasion
ally m younger males It 1s commonest mn the sedentary and well fed
classes, general artenal discase 1s frequent and about a thied of the
cases display high blood pressure Disease of the coronary vessels,
esther narrowing of thetwr mouths or thickeming of thew walls with

but none of these 1s the rule A large fraction of the cases show ne
physcal signs m the heart, and many present only a fow distinetly
abnormal signs, such as thowe of shght but defimte cardsac enlarge-
ment, gallop rhythm, bundle branch block, and pulsus alternans
Some of the patients suffer from cardiac astbma The malady 13
yarely assocrated with mutral stenosts 1t very rarely oceurs m ca<es
of fibmilation of the auricles or of farlure with congestion

SAMPTOMUS

Angina of effort not wirequently follons, immediately or later,
upon an iliness attrtbutable to coronary thromboss Usually, how
a0
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ever, this 1s not the case, and the first complant 15 of discomfort or
of actual pain on effort This 1s felt first of all, and n mild cases,
on undertaking some accustomed act, such as running, or walhing
birskly uphill The sensation appears usually over the mddle or
upper part of the sternum, though 1t maj be over Jower sternum,
over precordium, or more generally over the front of the chest It
consists of a feeling of pressure, of gnpping or of burmng 1t 1s
smooth or continuous in the sense that 1t does not fluctuate mn m
tensity from moment to moment or throb, though there may be
slow changes m lts mtensn,y “ hen high 1n the chest and at the base
~E AL e - + 18 origin
nds still,
' of these

cases suffer very little pain because they become still at the first
warmng of 1ts appearance More often than not there 1s no radiation
If the subject presses forward the sensation usually grows m m
tensity, and may become more diffuse, spreading often to neck and
12w, to one or other arm to the abdomen or scapula In the arm,
and 1t 15 usually the left, the pam generally follows the mner aspect
of the lmb, descending to the elbow or rarely as low as the little
finger Numbness 1 the fingers or arm 1s often experienced at the
time or subsequently In rare cases the pam starts m jaw or arm
and spreads from this to the chest Some pattents speak of bemg
able, by contuing to exercise, to nd themselves of pam, but this
18 uncommon

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

countenance, which may be pale and moist The blood pressure 13
Iittle raised, the pulse rate 15 as usual or 13 a httle mcreased or de

creased Salivation may be free These attacks last 2 few mnutes
or, recurring quickly, are draswn out for a period of a half an hour
or more They leave the patient weak and tremulous, and the skin
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of the chest, the mtercostal muscles, pectorals, and sternomastoid
often tender to touch

In attacks of pan produced by moderate exercise, 16 is common
to hear that they oceur more easily i cold aw than m warm, wallang
out of & warm house into mght aiwr, or sitting down 1 a draught, may
suffice to wduce an attack The exatement of animated conversa-
tion or anger provohed by dispute, 1s an adequate stimules In
some cases exercise 18 particularly prone to mduce attachs when it
13 taken durectly after food, this and the frequence of flatulence in the
sune cases may lead diagnosis to the stomach rather than to the
heart

Some writers distingussh bets een the pan and the sense of tension
or gnpping 1o the chest 1 am not satisfied that they are separate
phenomena Few patients speak spontancously of both, and many
state that the pan consists of a sense of violent pressure or tightness,
or that a sense of tightness grows until it becomes o severs suffocat-
mg pain many others will not allow that gripping oeceurs

Expectation of death wn the severer attacks 1 not often referred
to unlese the question is rawed Such a fear 13 a common association
of many new, pawmful, or disturbing expenienices and 1s usually rra
tronal There 13 no rehable evidence that a given sensation Is r¢
sponsible for it, or that 1t 13 more than an mterpretation of a very
unpleasant and new sensation or of an mtolerable pam, it has at
present hittle value i diagnouis Much depends upon the mentality
of the patient, and somethmg upon what be has read or heard prevs
ously about lus mlment

DIAGNOLIS

The dragnosts of angina of effort turns, m subjects of sutable age
and sov, almost exclusively upon the listory, this should be eheited
with the greatest care and will often require close and prolonged
questtoning Though pamn may appear first in one of many places,
& history of pain over the sternum has more value than anv ether
It 15 a <erious error to rmagne that angmal pain must be seyere
and that shight pain oceurring on effort cannot possess grave aig-
nificance In enquinng as to the type of pamn, a most important
pomt to elieat clearly 13 that the pam 1s uninterrupted, angwnal pam
does pot throb or stab Spmetimes b s important that fin] answers
ghould be deferred until, sn the next attack, the patent has pard
speeal heed to the particalar ponts rassed An extremely important
matter s consistency 1n the story of the response to effort It 1s the
rule that there 15 o given tolerance of work, constant within narrow
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lunits Patients with this malady do not relate that on one day the
attack 1s brought about only after walling briskly, and that on
the next it occurs spontaneously while the patient 1s resting quretly
and undisturbed Single mconsistencies of this kind 1 the history
may be explained Ay by diff 1n external
ture, or excitement or fulness of stomach, but when inconsistencies
are obvious and frequent, the case 1s rarely one of Heberden’s
angma pectoris In angina of effort the pain of a given grade recurs
with repetition of a particular act Isolated severe attacks of pam
are not characteristic of this malady, but more of corenary throm-
bosis or of acute gastrie affections

Manor mconsistencies are introdueed when the attach 18 assouated
with large changes of pulse rate and blood pressure, a different type
deseribed m the next section, and major and frequent inconsistencies
occur 1 cases m which the fault 18 not primanly 1n the heart

The presence of signs of definite heart disease will help to establish
the diagnosis 1n cases of doubt, but 1t should be understood that
m most cases gross evidences are not forthcoming ¥rom this stand-
pomt, some physical signs that help the identification of cardrac
pain, and which sometimes stand alone, are described in Chapter
Xxv

A SPECIAL ANGINAL SYNDROME

Anginal pain 1n resting subjects 1s usually an indication of grave
disease Thrombosis of a coronary vessel may be responsible for a
sigle severe attack, a second thrombosis may cause a similar attack
In patients who suffer from Heberden’s angina pectoms, and m
whom the disease progresses far enough, pamn may be aroused
eventually by such small stimult that the patient takes to bed and
stall suffers attacks of pam

The commonest tvpe of grave spasmodic angina met with m
bedndden patients 1s different and has certam special features
which make tts separate description desirable The cases are usually
young or middle aged male subjects suffering from aortic regurgita
tion, females algo suffer, and the same syndrome 1s also found apart
from aortic disease The aortic dicease may be rheumatic or
syphilitic The heart 1s greatly enlarged The coronary vessels may
or may not be obstructed Some of these patients give a clear history
of having suffered from the angina of effort They are for the most
part bedridden on account of pain and other symptoms At the
best they are capable of only shight exertion, for attacks of pam
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are easily induced by walking They expertence severe attacks of
pam while resting 1 bed This pun 1s of the usual type, and has
the usual and varymng location and distribution of anginal pamn Tt
may or may not be associated with a feelmg of mtense anxety
The attacks may occur at any time, but are especially prone to
oceur in the early hours of morning, often wahing the patient from
sleep In the day they may be provoled by food or by the thought
of food They last a few mmnutes to half an hour or more The
patients usually state that the pamn 1s accompanied hy violent
throbbing of the chest and neck and a fecling of tenseness in the
head The face mn the attack 15 usually flushed, sometimes deeply,
sweating 1s often profuse, rapid breathung 1s the rule, but there 13
neither cyanosis nor rile mn the chest The heart rate 1s rased to
100 or 140 beats per mmaute, the systolic blood pressure 1s raised
from normal hmits to very high points, usually to 200, sometimes
to 250 mms Hg or more, these phenomena distinguish the attack
The pain, usually severe, 1s almost always relieved by amyl mtnte,
though blood pressure does not always fall In the attachs the nise
of pulse rate and of bload pressure begms before the pamn starts,
evidence that the attack onginates in a disturbance of the cardiac
accelerators and the vasomotor nerves, whereby mcreased work 18
thrown upon a defective heart But the relation between extra work
and pain 1s inconstant, and suggests that the vasoconstriction while
raising blood pressure involves not only the abdominal but also the
coronary 1essels
DIAGNOSIS

The presence of clear signs of serious heart disease, and the
severity of the attachs at rest, makes the diagnosis of a grave form
of angmna pectons certam The associated disturbance of pulse rate
and blood pressure may be suspected from the patient’s story of
violent throbbmg, but 1t should be confirmed or otherwise by
observations 1 the actual attacks This malady s not to be con-
fused with Nothnagel s syndrome (page 60)

Coupse axp Proonosis
The subjects who display Heberden’s angina are for the most part
middle aged or elderly when the malady first displays atself The
malady 1s associated with processes in the vessels that are degener
ative and usually progressive The usual course therefore 15 tow ards
greater hmitation of exercise by pun To avord pain, less and less
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exercise 1s taken as time goes by, eventually pam occurs on such
shight effort that the patient 13 dniven to hus chair, his couch, or his
‘bed and 1s never secure from attacks of pam, which now tend to be
of increased severity A few pass into an anginal state and die mn
1t, though this state more frequently results from coronary throm-
bosts The average fe though very varable, 1s about six or seven
years from the begmmng of the attachs In very many cases the
progress of the disease 13 slow, and men who experience their first
symptoms 1n the middle forties ive on to reach the middle fifties
orsixties The course of angina 1snot alwayssteady muts progression
Years may pass with little or no perceptible change of condition In
a number of mstances the patients acqumire signs of cardiac failure,
with or mithout fibrilation of the aurtcles Breathlessness rather than
pain now curbs exercise These patients as a rule never suffer after-
wards from anginal pamn, nevertheless the onset of failure with con-
gestion mn them 18 a very serious event and termiates hfe usually
withm a year The fact that angmnal patients are the subjects of
general arterial disease and are prone to 18 various accidents, renal
and cerebral, should be remembered The end does not always come
through fatlure of the heart

The prognostic sigmficance of Heberden’s angma 1n mdivrdual
cases should be regarded first from the standpoint of the amount
of exercise needed to induce pamn cases that have mild pamn on
wallang briskly uphill, pam that ceases soon if they come to rest,
are 1n general favourable cases those m whom pam of longer dura
tion 15 1nduced by walking slowly on the flat are in general much
more sertous \When the patient becomes sedentary in habit and
experiences pam at frequent mtervals the end 1s not far distant.
Patients who have talen no care of themselves, have worked ex
cessively, or have recently been subject to acute mfection, are apt
to hear a worse prognosis given than they deserve Judgment should
not be hasty, as tolerance of exercise changes appreciably from time
to trme m some cases, and many react well to treatment Secondly,
prognosis should be based upon the rate of progress as this 1s
ehiated 1n the history or by observation The seventy of pan on
effort 13 not often of much value, apart from 1ts ndicating the care
leseness with which the patient nurses s malady An element of
great uncertamty 1s mtroduced by the occurrence of coronary
thrombosis, this acadent cannot be foretold, but, though 1t may
happen at any time, most of these patients escape 1t Sudden death
will come to many of these pattents whether they acquire a throm-



56 DISCASLS OF THE HEART cn

bosss or not many will die of cardiac failure or of mtercurrent
maladies Thus, although Heberden's angima 13 one of the most
serious cardire maladies rendering hfe uncertain, 1t 13 very erroneous
to regard the diagnosis of this disease as equivalent to a death
warrint Many men, semor 1 therr professions or in publhe affawrs,
continue their busy lives for several or many years, enjoying 1m
munity from all but occasional pamn by restricting their bodily
activities Those who display the angina of effort are for the most
part middie aged and elderly men, and 1t has been said that the
expeetation of hfe i these does not differ very greatly whether
they have angina or not This 15 true of all but the more serous
forms In considering what shall be said to the patient, 3t may be
reflected that 1t serves no useful purpose to emphasise his advanced
years, or to dwell upon the many ways m which an elderly or old
but otherwise healthy, man may lose hus hfe

The particular syndrome, m which angina occurs at rest and
18 associated with vasomotor disturbance and usually with aortic
disease, 13 a grave one Although these patients may hive precariously
for o few years spending much of their time m bed sudden death
1% very common amongst them, it 1s i fact the usual ending

TPEATMENT

Rest and Ezercise —A principle of treatment 1s that the patient
lives wathin the irmt of s pam Outdoor exercise 15 beneficial and
should be encouraged but not such ss induces pamm When pawn
comes the patient should at once stand and rest and continue 5o at
Ieast thrice as long as 1t takes for the pamn to disappear, ho may
then procced but a httle more slowly, so that pun does not recur
The benefits of exercise and the manner of its regulation should be
explaned to the patient he may be told that although bis heart
18 not strong enough to carry heavy strans, such exercise as can
be taken without symptoms re-educates the heart and wncreases 1ts
strength He then has s own guide, and goes where he likes and
does what he will withmn this hmt, and he 19 thus comforted and
encouraged ta take a less gloomy view of the fature than he other

wise would Reassurance prevents much unnecessary mvakdism in
. N . PREET I "% bed and get

+for all time
age 283) At
Jeast £1x hours’ sleep at mght should be ensured The patient 1s to
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be guarded against undue exeitement, mental or physical, and from
coldness 1n and out of doors The food should be small 1n amount,
easily digested, nutntious and taken dry (page 286, Diet IT) a rest of
an hour should follow the heavier meals The u<e of tobacco should
be forbidden, and not much tea or coffee gshould be drunk It 18 1m
portant to treat flatulent dyspepsiz, for this 13 often responsible for
attacks of pamn or for ther easier provocation If attachs of pain are
easily induced, as by very quet wallung exercise, a period of several
weehs’ rest on couch or bed benefits Usually the pam disappears
1n such patients from the time they go to bed or withmn a few days,
simply as a re<ult of rest It 1s customary to find after several weeks’
rest and nhen the patient 1s up and about again, that more exercise
can now be taken pamlessly than previously It s as though there
were originally some cumulative process 1 the heart, as though
the muscle were in a sense tired, and recuperated with rest If
attachs of pamn are occurring apart from effort, very close enquiry
should be made to ascertain the cause the trouble may arise out of
a concealed source of irritation or worry, sometimes the patient
will not recoguse the cause until he 13 helped in his search
for 1t

Many of those patients who work or exercise durmg the day, be-
come unduly fatigued or a httle exhausted in early eveming Rest
and a glass of wine often comforts and revives them, but they should
do less

Amyl Nitrate capsules (2 to 5 mimms) should be carried always
by those suffermg from Heberden s angina though they should not
often require to use them, the proper remedy 18 to cease exercising
at the first warming of pain the mitnte 1s rather for the emergency,
for an attack of pam that 1s provoked unexpectedly or 15 of dis
turbing seventy Alcohol may be used mn similar emergency, but
the objection to 1ts regular use mn attacks will be obvious Those
who are frequently forced to use capsules should not be walking
Attacks 1n resting people may be treated fully by mtrite and, when
severe and prolonged a number of capsules may be broken and
nhaled mn suceesston, until the paroxysm of pam ends or 1t 18 clear
that the mtnte fals to take effect Often a single mhalation that
flushes the face well suffices to stop an attack Throbbing under
the drug 1s sometimes uncomfortable, headache often follons 1ts use,
Ppatients whom 1t relieves never 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 1s probably due mainly to its
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powerful dilatation of the coronary vessels rather than to its effect
wn lowermg blood pressure It fmls to rehieve 1n cases where the
coronary eireulation cannot be mereased as when there 1s throm
bosis m the vessel supplying the affected area

Mtroglycerine 13 a very valuable remedy 1n the stage when a pro
gressive angina of effort has brought a man to his chair or couch
1t 18 then used to ward off attacks of pun that would otherwise
oceur or to lessen their sevenity The dose1s 1/100grain andatablet
when chewed and swallowed begins to act withim one or two
mmutes and 1ts action Iasts for very many minutes This dose may
be taken at intervals of « hnlf hour or even less for penods of several
hours if necessary The transaction of urgent busingss or the visits
of friends are sometimes rendered possible only by its use 1t should
not be employed with the ides of simultaneonsly allowing greater
bodily actiity The drug hke amylmtnte ma3 oceasion throbbing
guddimess and headache

Theobromane {in 10 gran capsules) or euphyllin (tablets g
1} grams) muy be given three or four times daily with benefit
cases with frequent attachs at rest These drugs are alse vaso
dilator and are more prolonged but less certun i thew action
than the mtrites There are patients whom they swit particularly
well

Ammonrum dromde (15 or 20 grams) taken thrice dady for
pertods of a weeh or ten days with interverung periods of rest 1s
used simularly 1n the resting ease with frequent attachs This method
of dulling the nervous system 1s especially valuable in restless and
sleepless subjects

Luminal (1 or 2 gruns) twice a day may be used for the same
purpose In the angmal state when severe attichs recur rapidly
morphia 15 used and on occasion hight anaesthesia 1s required

Surgical Interference m the form of removal of the sympathetic
gangha at the root of the nech (left mferior and muddle cervieal
gangha) has been proved to abolish the pun of angma 1 a number
of mstances It 13 an operation suffiently dangerous to render xts
legitimacy doubtful its recommendation 1s possibly justified
wnfractable cases m which severe attacks of prin ocour dady despite
all other remedics so lso 13 the mjection of alcohol into the
immediate neighbourhood of the upper thoracic posterior root
ganglia an operation only to be undertahen by thoe shilled n the

procedure
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Specran Cases

This and the preceding chapter describe the chief types of case
m which angmal pamr 18 the man symptom of a grave cardiac
malady If these types are fully understood few cases of grave
angima will be overlooked and most of those patients in whom the
heart 18 sound or relatively so will be separated from these

Neurasthema —There 13 a gronp of patients containmg more
women than men and well known to all medical men thev present
the prcture of long drawn and constant 1ll health These people never
feel really well they are depressed often irritable and m a state of
constant fatigue They present 2 great variety of other symptams
many of which are trivial and when all efforts to arrive at a more
precise diagnosis have farled become classed under the term

neurasthenia  Some of these patients are actually suffering from
unrecogmsed and chronie local infections 1n others no such lestons
are ever discovered The condition of the nervous system 1s such that
any paimn 1s poorly tolerated 1t may be that the threshold for pam
18 low n these people Be that asit may some complain of spasmodic
pam referred to the chest and the state of the heart comes under
discusston Grave angma m women under fortv five vears of age
should be diagnosed mirequently and very rarely m younger women
or much 3 ounger men who present no clear signs of cardiac disease
such as mamfest enlargement of the heart or aortic disease Symp
toms of an wrritable nervous system of constant 11l health between
attacks of pain will naturally tend to deflect attention from the
heart Anincorrect diagnosis is often saved by detailed consideration
of the pamn which 1s more frequently referred to the precordium
than to the sternum or 1s constituted by continual soreness or 1s
stabbing m quality Often respiration 13 rapid m the attacks and
the patient very restless Usually too there 1s no relation or but a
very imperfect one between the pain and effort

Tobacco and Angina —The occasional heavy smoker 19 affected
by attacks in which there 18 a sense of constriction mn throat or
chest thev may be -’:L‘ccompamed by pallor nausea giddiness and
weakness Occurring 1n early adult Iife and ending when tobacco 18
discarded they are probably to be ascribed solely to smolung An
oppression m the chest or shight sense of sore constriction 1s not

t heavy )! when they take active exercise
In clderly men 1t 13 probable even when tobacco 1s evidently pro
vocative that thero 1s an underlying predisposition to angia It 18
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suspected, but not proved, that heavy tobaceo smoking can lead to
degeneration of arterres mncluding the coronary vessels, 1t has also
been supposed, though upon mnsufficient evidence, that excessive
smohing can cause spasm of the coronary arteries

Tackycardia and Angina —Occasional cases of paroxysmal tachy-
cardia, m whch the rate of beating 1s lngh and paroxysm prolonged,
complamn of charactenstic angial pan 1n the attack This example
18 interesting m that the heart 18 overburdened, not by any nse of
arterial pressure, but merely by an excessive rate of beating

Severe Anaemsa, Hyperthyrordism —Attacks of anginal pain oceur
sometimes 1n any severe anaemia and disappear when, under Irver
extract or otherwise, the anaema 1s cured Here there seems a
defimite relation between angmal pan and nutrition of the heart
It 13 not clear m thus instance, or 1n the last of tachycardia, whether
there 1s or 15 not an underlymg disease of coronary vessels and a
consequent predisposition to attacks of angina A simular statement
applies to cases of hyperthyroihsm, i which angmal pamns may
continue until the thyroid has been treated adequately

Vasoconstriction provoking Thoracie Symptoms —When adrenalne
18 1njected intrivenously into healthy subjects, pallor appears n
the skin of the body generally and the pulse rate and blood pressure
areraised In conspiouous reactions there may be strong palprtation
and throbbing m the neck, a sense of constriction m the chest or
actual pamn across the sternum, closely resembhng the anginal
phenomena A corresponding group of symptoms and signs de-
velops spontaneously i rare cases of paroxysmal hypertension,
and has been described 1n association with suprarenal tumour, the
attacks are thought to be due to natural adrenalme released, mtense
headache, nausea and may be added

Nothnagel described under the unfortunate term “‘angima pectoris
vasomotona” patients with sumlar mamfestations The malady 1s &
very rare one, so rare that no cases of precisely the same kind have
been described since 1867, and 1t 13 here diseussed chiefly for his
torical reasons Nothnagel’s cases were not heart cases, they were
chiefly men, otherwise healthy, and in therr thirties and forties, m
whom for a limted period attacks were provoked by exposure to
cold or by bouts of drunkenness The attacks, which lsted a
quarter to one hour, started with blanching of the sk, the hands
and limbs being mvolved conspicuously and becoming numb and
cold The pulse was narrow and small, 1ts rate unchanged or a
little slow These mgns preceded anxiety or actual fear, and severe
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palmtation In one case, the only elderly subject of the semes,
pamn of frankly anginal type appeared A few cases of a simular
kind have been descnibed with angmal pan but raised pulse rate
The real importance of the cases here grouped together 1a not that
they confuse diagnosis, but that they suggest that vasoconstriction,
by throwing a considerable burden on the undiseased, though not
necessanly wholly efficient, heart, can d 'y symp
toms of considerable thoracic distress, or actual angina




CHAPTER VIIT
MINOR PULSE IRREGULARITILS

Stos ABRELTIWIA

Tun normal pulse may be defintely regnlar n thythm, this 15
frequent 1n cluldhood and adolescence owmg to what is ealled sinus
archythmia AN the chambers of the heart are insolved i the
wregulanty, which though often 3 may be pr i
It 18 mearly always related to respiration, the pulse gqmehenmg
during ispration and slowing during expiration (Fig 7) Oceasion-

Fla 7 -~bimultaneous electrocardiograpt ie taal an ! zesplsatory tracings The frregutarity Is of
alows Orfcan an | accompanies natural respiration The Wi ple heart participites in the drresslarity
The heart Tate rises Saring the phase of towere ! inszatharacle pressure an t fafly during that of rals 1

intrathorsete preaute

ally the relation to respration 18 wdistinet, wn such cases the nature
of the wregnlanty may be tested by asking the patient to breathe
more deeply, sinus wrcgulartties then become more distinet and
become obviously respiratory The sigmfleant pownt of ths test 1<
that the ongmel rregulanty 13 completely displaced and not that
respratory wregulanty sppears, forit wtherule for it toappeirwhen
young people breathe deeply These sinug srregularities result from
62




cm viit MINOR PULSE IRREGULARITIES ]

1nconstancy of vagal tone, and are almost always associated with
relatively lugh vagal tone, and therefore with relatively slow action
of the heart

In the days before mrregular heart action was analysed and the
various types distmguished, all uregulanities of the heart were
regarded as of grave sigmficance, and smus arrhythmia, though
oceurrg normally n childhood came to be regarded as particularly
assoclated with meningitis and other grave maladies Thrs examplo,
one of many m echnical medicine, clearly illustrates how seriously
signs may be musinterpreted until properly investigated To day the
mportance of recogmising this normal phenomenon, sinus arrhyth-
ma, lies almost exclusively 1n ats possible confusion, during simple
palpation of the pulse, with other forms of irregular heart action,
and espectally with fibrillation of the auricles, i the latter, when
the ventricular action 1s slow the lanity 1s often
ps E ' 5 ..

FEETN

rate 1s raised 1n exercise in fever, or by drugs mich aq amyl nl‘tnt(
Stnus arrhythmia very rarely occurs with pulw rates aq Tagh ax 100
per minute

INTERMITTENCE COUPLING AND GRot p Byaryye

Certamn kinds of wrregular heart action are rlagyyy
form a given phase being repeated over and ovey ay
order m the arrangement of the wregulamty
turbance of this class 15 the imtermittent pulee

Intermittent Pulse —An occasional pause of pronamny, o 1 o
interrupting an otherwise regular pulse, may resylt fron an ,";{ t,
systole, or from a dropped beat due to heart hliy ) The xtra-
common and the latter rare ortner Iy

The extrasystole 1s a disturbance consisting of 5
This beat may anse 1n the auricle, in which cag-e th(';:;,t[,‘::;” ¢ bt
traction will replace the natural beats of both ayecl and e con
that are nearly due (g 8) or 1t may am-e m the v :’l'llllﬂl 1
which case the ventricle only will be mnvolved, y, Yrvm I; rie z‘ ,n
replacing the rhythmic response of the ventrifs thit Z“u:;w:t?;

Iy siaple in
4 am, ther §a
The rimaphot i
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heart and a first but not a second, sound 1s heard the aortic valves
have not Iifted Thus 1s the extrasystolic intermisston

In heart block, internttence 1s produced by failure of the ventricle
to respond to a rhythmic auricular beat (g 10) There 15 no pre
mature 1mpulse to detect the heart 1s motionless and slent during
the whole pause Thus the intermittence resulting from extrasystole
15 easily distinguished from that of heart block by attentive ex
amtnation

Coupling an I Group Beating —The pulse may mtermrt occasion
ally or at regular mtervals If the regular intervals are close to
gether, the pulse beats arrange themselves 1n simple groups Thus,
1if every third rhythmre beat 1s replaced by an mtermittence, the
pulse presents a coupling of its beats 1f every fourth beat 1s

Intetvals the pulse intermits

replaced the pulse beats occur n groups of three Coupling of the
ventricular beats will appear if an extrasystole replaces alternate
beats of the ventricle and the pulse will also display coupled action
n the same arcumstance if the premature beats are strong enough
to yield pulse waves but 1f the premature pulse beats fail the pulse
rate will be halved

It will be clear that very sumilar groupings of the pulse beats and
halving of pulse rate can also occur when the ventricle fails to re
spond to the auncle at regular and frequent intervals

In distingmshing between these two mechanisms at the bedside
we depend on being able to recogmse the extrasystole when 1t
oceurs, by remarking its prematurity and, when 1t 1s weah enough,
by noting its failure to produce a second sound In cases presenting
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difficulty the heart rate should be raised by exeretsing the subject,
when the irregulanty will generally disappear, a stethoscope 1s now
placed on the impulse and the form of the first returmng irregulanty
18 noted In extrasystole 1t begms with a premature beat, 1 block
1t begins with an unusually long pause

Palputation from Extrasystoles —Symptoms may accompany mter-
mittence or group beating when these result from extrasystoles, but
not when they result from heart-block In a large number of the
subjects the extrasystole passes unnoticed, on the other hand1tisa
common cause of what patients term “palpitation” The symptoms
are more prominent 1n the young, 1 women, m people of nervous
temperament, or in general 1ll health or fatigue With the extra
systole there 13 a feeling of uneasiness, as of 2 void, 1n the chest,
while the succeeding beat 13 accompanied by a shock to the chest
wall, and often by a feeling of gripping mn the throat By callng
attention to the heart they awaken anxiety When numerous they
may cause much discomfort oceastonally they bring actual distress,
the skin becoming cold with sweat and the subject faint

Palpitation arising from occasional extrasystoles can generally be
1dentified 1n a patient s account of himself, if he can clearly describe
his sensations When extrasystoles are more numerous, the sensa
tions are difficult to distinguish from those 1n paroxysmal fibrillation
(page 82)

Associations of Extrasystoles —Extrasystoles are a very common
phenomenon, cecurring at all ages, but espeeially 1n the later periods
of ife, 1t 13 probable that they oceur m most people who hve into
middle hfe or beyond 1t A few extrasystoles may oceur each day,
or from time to time, or they may persist for hours, days, or years
Numerous or persistent, extrasystoles are frequent i cases of chronic
rheumatic heart disease, hypertension, and chronic gastrointestinal
disorders They may occur temporanly during the exanthemata or
as 3’ of local infect They are often provoked by
excessive smoking, sometimes by large doses of digitalts or 1ts allies
In those subject to them, extrasystoles are partieularly prone to
oceur during rest after exercise, after heavy meals, and ab might
shortly after going to bed In other subjects thoy ocour only i the
upnight posture

Prognostic Significance of Extrasystoles —That extrasystoles are
foun 1n cases of serious heart disease and that the mortahity amongst
beart patients displaying them 1s hagh, are facts which provide no
evidence that extrasystoles have grave sigmfieance The behef that
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extrasystoles are due to a disturbance m the myocarduum rather
than 1n the nervous system 1s also to be left out of account 1n
Jjudging them To assess the prognostic sigmficance of any pheno
menon 1t 15 1mportant not to be musted by assocrated phenomena
or by 1deas of causation Prognostic significance 1s to be gauged
purely upon an expertential basis with carefully controlled ev:
dence the prognostic signmficance of many climeal phenomena 1s still
msjudged because these simple rules are broken If a random series
of subjects having extrasystoles and a random series wrthout them
are selected and the two compared 1t will be found that the death
rate 1n the extrasystolic series 1s the greater Such evidence 13 worth
less n gauging the sigmficance of extrasystole because amongst
the extrasystolic sertes will be a greater number of patients having
serious cardiac diseise or other malady and such disease and not
the extrasystole will possess the real sigmficance To judge the
extragystole 1t 18 necessary to compare with the first series 2 series
of selected cases presenting all the phenomena of the first sertes and
presenting them with equal frequence namely enlargement valvi
lar disease mfection etc (only excepting the extrasystole itself)
or a selected series of patients having extrasystoles but apparently
otherwise m full health may be compared with a sertes of normal
controls of like age etc When such compansons are made the mg
nificance of extrasystoles 18 found to be so shght that 1ts use m
def g the prospect of life b trcally bl

‘When exbrasyscoles are found the heart amongst other organs
should be scrutimised closely If no further signs are detected the
extrasystole can be neglected 1f other signs are found the prognosis
will be based on these the extrasystole has served 1ts purpose and
can agam suffer neglect

There are rare and special cases m which extrasystoles are per
sistently present in long groups of successive beats 1t 1s sometimes
clear that such groups mcrease the energy expenditure of the heart
sometimes obviously embarrassing 1fs action previons statements
do not refer to cases of this hand the prognosis of whuch 1s less pre
asely known but which 1s very probably nearer to that of auricular
fibrilation

Vhether extrasystoles will persist or not 1s difficult to state 1n
the mndividual case DMany people are temporanly aflected by extra
systoles which do not reappear or reappear at rare mtervals n far
Jess numerous mstances the diserder may be present constantly for
long periods of years The answer to the question here raised must
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take any factor known to be provoking the beats, and the prospect
of 1ts removal, 1nto consideration

Treatment of Extrasystohic Palpitation —When extrasystoles pro
duce no sy mptoms they require no treatment Their presence should
rarely limit a patient’s ordinary activities Restrictions are called
{or occasionally by symptoms that are more than shght The patient
1f anxious, should be reassured, this encourages indifference to the
beats Sometimes the provocative cause, namely, excessive smoking,
overworh, flatulence pation, or mnf can be detected and
removed The only drug that frequently stops extrasystoles 1s quin
dine given 1 doses of 2 to 5 grams twice or thrice daly Its use
should be restricted to cases that are much disturbed by the beats
Digitahs should not be used Ammonimum bromide given mn doses of
15 to 30 graimns or more o day will often lessen or abolish the symp
toms of extrasystole, this remedy 1s particularly valuable when
patients who have extrasystoles are much upset or hept awake by
palpitation

Heart block 1s dealt with further on page 92




CHAPTER IX
TACHYCARDIAS

SimPLE TACHYCARDIA

SiMPLE tachycardia 18 a term used to mdicate a natural actron of
the heart at an mcreased rate Its cause 1s mereased rhythmaity of
the sino auricular node (Fig 17, page 93), the heart’s pacemaker
In physiological circumstances this thythmiaty 1s increased (e) by
altered 1nnervation by loss of vagal or increase of sympathetic
tone, (b} by change in the chemcal environment of the heart, as
when the blood becomes more acid or when there 1s an mncrease m
1ts adrenaline content or (c) by alteration in the physical environ
ment, a notable example of which 1s the reaction to increxsed tem-
perature Thus simple tachy cardia 18 not primarnly cardiac i origm

In the human subject simple tachycardia (Fig 11) 18 seen 1n a
variety of conditions and the exact manner of 1ts production 1s not

Fta 11 —Tlectrocard ogram from a voung woman who showed persistent tachyeardia of un
Lnown ongin The Fate st rest was 130 per minute risng 0 180 with slizht exercise It 1y 2 mumplo
tachycardsa each candiac eyele being represcnted by normal avnicular and ventricular defleetions
Time in { sec

always known As a physiological vaniation, the heart rate may be
persistently above the average (exceptionally as hugh as 90) 1 the
healthy subject, the natural rate 1s faster m children than in adults
Tt wcreases during exercse (ko as much as 180), during mental
excitement, and when heat 1s apphed to the body It 13 mcreased
by fever, tachycardia s present m all acute febnle diseases, though
to a less extent in those affecting the central nervous system and 1n
69
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typhoud fever Rapid heart action 1s prominent after hacmorrhage
and 1n shock, 1t 18 & naturl consequence of low blood pressure It
follows lesions of the vag, especially the night nerve Tt 1s a special
feature m exophthalmie goitre Simplo tachycardia often accom
pues local mfections, whether fover 13 present or not, one of the
most notable instances being pulmonary tuberculosis, but small and
often hidden foei, such as tonsillar infection or pyorrhoea, may be
accompanted 1 afebrile subjects by a conspicuous ncrease of heart
rate (to 130 resting) It occurs i posoming by atropme (or bella
donna), this and mitroglycenne (the latter taken by soldiers in the
form of cordite) are notable examples, 1t 15 seen 1n acute and chronie
alechohsm It 1s a chief feature of what 1s termed the “effort syn-
drome” (page 158) Amongst valve affections high rate of beating
18 frequent 1n mutral stenosis and in aortic regurgitation

As a temporary disorder ssmple tachycardia 1s often encountered
m those who present signs of nervous wntability, in these 1t 1s pro
vohed by exercise or emotion Transtent tachycardia occurs simi
larly 1n many who are convalescent from acute illnesses, and m many
of the instances already given, 1n which the heart rate 1s alrcady
1used, o physiological cause of acceleration often provokes an
exaggerated response

In most of the nstances cited, not only 1s the rate of beating
mcreased, but the action of the heart 1s more foraible and 1ts output
ncreased, a state sometimes termed “augmentation ’

SYMPTOMS

Augmentation of the heart beat 1s one of the most frequent cuses

of ‘palpitation’ as patients use this term The unpleasant throb mn

chest and neck may be accompanied by restlessness, agitation, and
occasionally by nervous prostration

SIGNS ASSOCIATFD

When the heart’s actionis aug: d the impulse t diffuse,

or very diffuse, giving nise to the false 1dea that the heart 1s dilated

{see page 109) Systohe murmurs frequently appear at bose or apex

and strengthen the erroncous impression of cardiac disease The

diffuse 1mpulse and the systolic murmur are expeeted mamfesta-
t1oms of & heart overacting 1n any circumstances
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ParO\YSYMAL TACHYCARDIA

Paroxysmal tachyeirdia 1s caused by the heart acquiring tem
porarily a new rhythm ususlly ansmng from an abnormal focus
the heart and uncontrolled by the heart nerves and by other physio
logreal factors that influence the natural heart rthythm The nature
of the new rhythm 1s unknown It 1s a pathological £y pe of beating
oceurning m attachs that begin and end quite abruptly (Fig 12}
In the attack the ventricular rhythm 1s quite regular Different

paroxysms vary I rate between the wide hmts of 110 and 220 per
mmute but the usual rates are between 160 and 200 They may last
a few seconds a few hours a few days a week or a Iittle more The
usual duration 1s an hour or two or a day or two

CLINICAL ASSOCIATIONS

Parocysmal tachycardia may oocur at any age but its highest
ncidence 1s 1n the twenties and thirties Tt often occurs m subjects
who present no signs of disease or relevant nstory of past llness Of
assotiated conditions rheumatic heatt disease 13 the most frequent
Thus paroxysmal tachycardia 1s relatively common 1n mutral
stenosis and mn enlargement of the heart of rheumatie orngm It
appears to be 1ssociated from time to time with chrome local infec
trons m other cases with flatulent dyspepsia

In those predisposed paroxysms are often provoked by exercise
or emotional disturbance sometimes by Batulence rarely by the
assumption of the ercct posture In a given patient the length of the
paroxysm 18 fairly consistent In some cases they are mfrequent and
of long duration 1n others they are frequent and of short duration
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$3MPTOMS

The symptoms proper to paroxy smal tachy cardia are those result
mg from the rapid and abnormal action of the heart They vary
chiefly with the rate of the heart beat and with the reaction of the
nervous system When the attack 15 brief and the heart rate 1s not
extreme, and especially if the patient 1s of phlegmatic type, 1t 1s not
unusual for the attack to pass unnoticed The first symptom 1s
usually precordial discomfort, beginning abruptly, and described as
shght or viclent palpitation A sense of flutter in the chest and
throbbing mn the neck are common In sensitive or nervous patients
there 15 alarm, the subject becomes pale, sweats, and feels tremulous
and weah The end of the attack 18 marked exceptionally by a sharp
stab of pain in the chest or by one or more forcible heart beats, but
as a rule the patient speaks only of quick relief from such symptoms
as have been present

CARDIAC REACTIONS

The reaction of the heart varies with the rate of beating, the
length of the attack, and the onginal state of the heart’s reserves
Rapid action causes the heart to expend more energy and decreases
1ts rest period (see page 23) When the attack 15 brief or the heart
rate not extreme, and the heart’s reserves are relatively normal,
there are no serious disturbances The X rays usually show the heart
to dimimish a httle 1n size when the attack begins This 1s the
common type of case The most serous <ymptoms occur when the
cardiac reserves are already dummnished, for a paroxysm of rapid
tachy cardia then exhausts them This leads to the rapid develop
ment of acute failure with congestion The veins i the neck begin
to swell, the cardiac mmpulse moves perceptibly outwards, the -
pulse becomes diffuse, the hver margin begms to descend, the colour
of the patient alters, the countenance becommg  cyanosed, the eyes
sunken, the expression haggard, the patient 13 breathless Within a
half-hour the signs may be T Breath! :‘ c

R .

v

ilon 1s seen in1t The abdominal muscles become ngld' Aching pain
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progress until extreme In the latter case the cardiac impulse con
tinues 1ts outward movement until 1t reaches the nud axillary Ime
In long lasting paroxysms exhaustion 1s promment In the last
stages of steadily progressing attacls a cough accompanied by
frothy and sometimes blood stained sputum develops with signs of
engorgement and oedema of the lungs These steadily progressing
attacks occasionally terminate m general dropsy delrum and
death Almost all attacks end m a resumption of normal beating
m a very few sudden death occurs When the attach stops the
patient exp diate relief 1 hing 1 free and
the remaming symptoms soon disappear the signs of engorgement
disappear with remarkable quickness The heart resumes 1ts original
size within 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 a
paroxysm may start an attack of characteristic anginal pain shght
or severe and radiating

AvUrICULAR FLUTTER

This remarkable condrtion 1n which the rate of auricular beating
18 usually as igh as 260 to 320 per mmute 18 closely akin to auncular
fibrillation It 1s beheved to be caused by a wave of contraction
eirculating regularly and continuously through the auricle i this
rapid thythm (circus movement) 1t 15 due to a fault in the heart
1teelf the rate 1s 8o lugh that the ventricles rarely respond at more
than half the rate (Fig 13) The usual ventricular rate 1s 130 to 160
that 13 to say half the auricular rate There are rare cases in which
auricular flutter occurs m short paroxysms and 1t may then be
confused with simple paroxysmal tachycardia Usually 1if untreated
1t continues unchanged for months or years The chnical associations
and the symptoms of this permistent condition a~e similar to those
of lasting auricular fibnllation (see pages 81 and 82) A hstory of
famting attacks 13 not uncommon m futter

D1aGNOSIS AND DIFFERENTIATION OF TACHYCARDIAS

Cases of conspieuous tachycardia present themselves to medical
rien 1n one of several ways
A patient comes 1

g of attachs of palp and the
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action of the heart 18 at the time normal The distinction between
simple tachycardia and paroxysmal tachy cardiz which 1s necessary
n such a case can often be formed on the basis of history alone
The most 1mportant point in evidence of paroxysms 13 a perfectly
cler history of abrupt onset and offset m the attack with con
tinuous rapid and regular beating during 1t such histories can be
obtained from observant patients On the other hand a statement
of gradual ending must be received cautiously since 1t 13 sometimes
given by patients whose long paroxysms end mn a sertes of quite short
ones orn a dechining number of extrasystolic interruptions Another
helpful pomt 1s the circumstince m which the attack occurs
although paroxysms of tachycardia may be provoked by exercise

Gl
iy 4 "I

it

i

F1o 13 —Venous radial and electrocard ograph ¢ curves The record Ia from & case of auncular
Sutter In whict the aun le was beat ng at 2.0 and the ventricle at 1% per m nute The ventr o
Lar beats are recogniaed by the deflectiona R In the electrocard ogram ome of whi h precedes eact
radial beat These deflections Jt spring from & z 21 Lne the up-strokes of thus line start at quite
regular Intersals and each complete phase corresponds to an awrlenlar cycle alternate auricular
deflectlons are nereased dn aize because T deflections fall with them The veno s curte cons sta
malnly of very rapi)a wa es but alternate 4 wases are distorted by £ ma es belng superimposed

‘upon them.

or by emotion usually they come unexpectedly and remain un
expluned whereas in simple tachycardia definite acts usually
bring them about or they recur regularly at given times such as
meal ttmes or on Iying down at mght The general preture will often
pont distinetly to simple tachyeardia as when the complaint comes
from a nervous woman at the time of the menopause But there will
remamn mstances of doubt and 1n these the doubt wall usually be
resolved if the patient 1s seen 1n an actual attack
A patient 1s noticed to have a rapid regular heart action When

ever the heart rate in a patient at rest 1s found at 140 or over the
enquiry as to whether the tachycardia 1s of simple type or not
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should be made The normal heart rate may be as high as 140 in
an adult lymg down and fully atropumsed, occastonally and very
temporanly 1t rises to this rate under emotional stress, more
frequently to this or even higher rates in high fever and exophthalmre
goitre But such rates are not long continued they fall as rest
continues When, under resting conditions, the heatt rate 1s fixed
continuously above 140, essential abnormality of rhythm 1s usually
responsible When the rhythm of the rapidly beating heart 13 normal,
the rate rses when the erect, and falls when the rechning, posture 1s
assumed, 1t responds by nising still higher when the subject exer-
cises, and falls when he rests, 1t r1ses higher m response to a whiff of
amylmtnte None of these changes influences the rate 1n paroxysmal
tachycardia, 1t remains at a fixed and igh level mn a great variety
of circumstances Very stmple tests on patients, who are fit to
submut to them, will thus distinguish the two states, but any test
employed should be undertahen delberately and repeatedly The
begimning or the ending of an attack 1if witnessed should always be
decrstve, for the change in the paroxysm 1s abrupt

A patient 13 seen for the first time 1n an attack of raprd heart
action, and the prcture 1s that of acute failure with congestion It
may be the first attack, i which case the help provided by accounts
of previous meidents will be lackung The congestion bemg recog
mised, the condition 15 apt to be termed acute dilatation” of the
heart, if the attack has begun during exercise, or while Lifting a
weight 1t may be called ‘ heart stram” Neither of these diagnoses
15 adequate, both are based on and lead to misunderstanding, they
do not apprectate the significance of the rapid heart rate and 1ts
consequences When 1n elderly subjects congestion and oedema of
the Iungs develop during the attack, dullness and creprtations at
the bases may be mstaken for pneumoma Abdominal patn, anginal
or hepatic, with signs of collapse and runnng pulse 1n the attack,
have been confused on many occasions with acute abdommal
symptoms Neither of these blunders will oceur 1f the ventricular
rate 13 aceurately counted and the veins of the neck are carefully
examined Foreible beating m the veins of the neck with distension
of the jugular bulb on the mnght side, may closely simulate in-
nominate aneurysm on occasion

Plutter —When the ventricle 18 respanding regulerly and at half
the rate of auricular beating, the tests that differentiate flutter
are the same as those that differentiate paroxysmal tachycardia
{rom mmple tachycardia, for the rates m flutter are also remarkably
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constant m very varying cireumstances The differentiation between
paroxysmal tachycardia and flutter 13 not always easy 1 bedside
tests In the former the rate 15 usually at or above, and in the latter
at or below, 160 per minute A long continued regular ventnicular
action of 130 to 160 per mmute sn mddle aged or clderly subjects
should always suggest flutter If such tachycardia persists for two
or more weeks and no change of rato occurs with rest or exercise,
the diagposis 1s practically certan Frequent repetition of precisely
the same high rates i the pulse over penods of days, weehs, or
months 18 an 1mportant sign On occason, and usually as the result
of unusual emotion or exereise the ventrcular rate nises temporanly
to the full aunculer rate and syncope results It 13 often possible 1
flutter to slow the rate of the ventricle for a few seconds by pressure
on the carotid sinus (seo page 79) the omgmal rapid rate being
quickly resumed this test 13 often valnable Digitahis given
adequate doses will always slow the ventncle and render its action
irregular

‘When the ongmal ratio of response 18 lugher, for example, when the
auricle 1s beating say at 300 and the ventrncle at 75 (4 to 1 response),
flutter 1s more difficult to g o] Ly the very rapd
movements of the auricle are displayed in the nech Sudden and
precise doubling of heart rate (70 to 140 or 80 to 160} on slight
oxereise 18 sigmficant

‘When the respense of the ventricle to a fluttermg auricle 1s rapd
and irregular (Fig 14) the condition 1s usually confused chinically
with fibnllation, unless exeraise 13 found to make the pulse more
rapid and at the same tune regular The error 1s uramportant, for
the treatment of the two conditions 1s much the same

The distinetion between simple tachycardia, paroxysmal tachy
cardia, and auncular flutter can always be made with certanty
electrocardiograpineally this method when available should be used
n enses of doubt

Proarosis

Sumple Tachycardia ~The prognosis of mmple tnchycardia ob-
viously depends upon its cause, and requires no further comment
here
Parozysmal Tachycardia ~In considenng the immeduto prog-
nosis of the severe attach several aspects requre emphasss The
patient’s symp are much nfl d by the reaction of the
nervous system, nervous subjects, especially women, awaken undue




= TACHY CARDIAS kil

anxtet; The burden imposed on the heart depends upon the rate
of 1ts beatng and upon the duration of the paroxysm the time that
a paroxysm will last can often be judged from the length of previous
geizures The manner 1n which the increased burden 1s borne depends
upon the cardiac reserve As a prognostic sign the strength of the
pulse hag little value Anxiety 1s apt to merease when after several
days congestion 1s progressively increasing respiration 13 becoming
embarrassed and dropsy 1s appearing But even when circulatory
failure has become advanced the paroxysm almost always ends
favourably and the patient passes in a few mmutes from a state of
dustress and of apparent danger to one of comfort and safety Con

fidence m 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 13 a rare event except in those

Fia 15 Electrocardiogram of aurleular flutter The suricular Zate fa 310 per nunute the ventnicle
responds irvegatarly Tims in g0 grc

already gravely 1ll before the attack begins from cardiac failure
pneumoma or other cause

The future outlook of patients who suffer from paroxysmal tachy
cardia 1s naturally very varied It 1s based firstly upon an estimate
of the soundness of the heart and secondly upon the seventy and
frequence of the attacks The first factor 13 formed from the con
dition of the heart between the attacks The basis of prognosis 1s
the same as in a sumilar case where there are no attacks 1t bewg
remembered that the attacks themselves mdrcate a defect i the
muscle and that very severe attacks temporarly threaten the
patient s Ife The reaction of the heart to a paroxysm of tachy
cardia often 1tself provides valuable evidence of the heart s reserve
‘When the heart 1s healthy a sumple mcrease of rate (140 or more)
eauses its volume to decrease whereas & defective heart reacts by
dilating In the first case the cireulation s carried on effectrvely and
m the second 1t becomes 1mpaired

‘There 13 no actual evidence that paroxysms of tachy cardia leave
damage behind them though 1t would seem probable on general
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grounds that frequent and ses ere attachs m subjects in whom there
15 bittle reserve must exercrse an myurious effect The possinbity
of unexpected death m a paroxysm, though remote, necessitates
some, but nat undue, caution m the general prognosis

In general the most favourable, and madentally the commonest,
cases are those m which the heart 1s sound between the attacks
and the paroxysms are infrequent, relatively short, and not severe
Such paroxysms rarely shorten hfe Young subjects, and especially
patients who sre passing temporanly through a penod of 11l health,
frequently lose their paroxysms altogether 1 later years The least
favourable cases are those 1n which there 1s evidence of cardiac
damage between the attacks and mn which the attacks themselves
are frequent and severe

Auricular Flutter —Iustances are known 1 which the aurcle has
continued to beat without cessation at 280 per minute for a penod
of ten or more years, the ventricle following smt b half that rate,
and the patient meanwhile showing httle change Prognoss follows
much the same hines as it docs i simple paroxysws and m Bbrille
tion The reaction of the heart to flutter depends upon 1ts reserve,
and upon the nature of the burden that the flutter unposes It
follows the lines Jaid down for fibnillation (page 85) more closcly
becanse both flutter and fibnilation are essentanily persistent con
ditions, and because they anse mn the same class of patient and
present very simiar ventricular rates that are i general below those
of paroxysmal tachycardin In making a prognoss mn flutter it 1s
important to allow for the results of treatment, to winch flutter when
properly handled 13 very amenable

TREATMENT

Sumple Tachyeardia —The treatment of simple tachycardin ob
viously depends upon 1ts cause The rapudly beating organ is but a
gange tellmg of disturbed mnervation, or of altered phyrical or

1 1 envir The d. y of an enlarged thyroid, signs
of wmtoxication, & focus of micction, or mnstabibty of the nervous
system forms the guide to apy 1ate 1 t B des are
most useful in treating attachs of srmple palpitation, espeerally those

ted with the 7

Paroxysmal Tachycardia —~The trentment of eases of paroxysmal
tachycardss resolves iteclf into remedies spphed during the enises
and general care of the patient dunng the course of the malady
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There 18 no unfailing remedy for the attach A few patients are able
to stop the serzures by assumng a particular posture, for example,
by sitting and placing the head between the knees, or by mducmg
nausea Deep pressure applied successively on the right or left side
over the carohid artery below the angle of the jaw, the pressure
bemg sustamed for ten or twenty seconds, may termmate attacks
The termination 13 then due to a specral reflex, set up from the
specially sensitive wall of the carotid sinus, an expanston of the
common carotid artery 4t and above 1ts bifurcation, the nerve im

pulse travels to the medulla through the ninth, and returns through
the tenth (the vagus) nerve The proced though able,

18 without danger, and 18 so often successful that 1t should always
be tried The application of an ice bag to the precordmm, which
usually affords relief, will sometimes stop the attackh More often
than not all these remedies fal Of drugs, the only one that 13 cer

tamly known to have effect 13 quinidine, which may be given by
the mouth 1n the doses prescribed for auricular fibnllation (page
90) Qwumdme has also been used intravenously with occasional
success, but 18 not without danger It 1s given very slowly and well
diuted as a single dose 13 to 3 grains, the patient’s heart bemng
most closely watched In most cases treatment ends by bemng purely
palliative The patient rests in the posture that gives most case,
usually lying well supported on prllows, though sometimes preferring
to sit or stand The dret should be that given m failure with con-
gestion {page 27) when attacks are severe or prolonged The drinks
should be 1ced The 1ce bag, or an untant, apphed over the pre-
cordiwm or liver will relieve local pan For severe pam morphia
may be used, though this drug 15 not often needed Hypnoties are

used to mduce sleep m long continued paroxysms Grave congestion

may be met by letting 8 to 12 oz of blood flow from the vens but

the occasion for this does not often arise .

The general treatment of the patient 1s largely governed by the
state of the heart between attacks Enquiry may reyeal
causes of the paroxysms Scrupulous attention should he
general health, especially to oral and pharyngeal separs
must be orderly, dyspeptic troubles remedied, and 4},
tobacco moderated or banned The prescription of 3
dine, taken two or three times daily, will sgmehmes g:::;: ;tqtmr;(‘-
occurring or reduce their number, such dosage may be eo acks
for months if necessary ntinued

Auricular Flutter —The most important remedy ig digitalis or an

exetting
Pad to
the diet
d the yso of
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aflied drug A rapd ventmicular rate can always be reduced by
gving full doses of digitals, and the slower rate can be mamtamed
50 long as the drug 1s grven The treatment to this pomnt 13 samilay
to that employed in fibmllvtion, under whieh 1t 15 deseribed m detar)
{page 86}

It 13 often possible in cases of flutter to go further DMigitabs 13
grven an stiff doses (1 drachm of tineture duly), and thas dosage 18
mamtamned untid the ventriculir rate falls to 70 or less per minute
Continmng or increasing this dosage may now force the rate as low
as 50 per minute Jf this can be accomplished, without other toxie
symptoms 1t 18 ot unusual for flutter to give place to fibnllahon,
the heart’s action becoming grossly iregular though still very slow
Once fibnllation has appeared the drug should be stopped If
fibrilation persists 1t 18 treated as such But 1t 18 not unusual for
normal rhythm to return when the drug 1s omitted, and in that case
no further treatment is required This method of treating Butter hy
restoring normal thythm 18 a hitle difficult to accomphsh without
frequent graphic records of the heart's action, but an practice 1t will
be found that «f flutter cases recenve continuous and heavy doses of
digatahs conspronous wnprovement will follow, exther as a result of
ample ventnenlar slowing, or from the resumption of a normal
rhythm m erther case signs of venous congestion, when previausly
shown disappear, and breathlessness and other discomforts are
rehieved

Qumdine has also been employed m fintter, as m fibnllation, to
restore normal rhy thm, the method used being that described under
fibnillation (page 90), the remedy, however, enjoys no great success



CHAPTER X
AURICULAR FIBRILLATION (IRREGULAR TACHYCARDIA)

INTRODUCTORY

I7 15 beleved that aurtcular fibrillation, hke flutter, 18 caused by a
wave of contraction circulating contmuously through the auricle
{circus movement) but differmg from that of flutter by crreulating
over a vanable path and 1n a much faster rthythm Like flutter 1t
may be regarded as an mtrmsic cardae fault

Aurteular fibrillation 18 a condition 1n which the normal quick and
strong systolic contraction of the auricular walls 1slost These remain
1n a position of diastole, and only fine tremulous movements, which
have msufficient power to expel blood from the cavities, occur in
them The auricular systole, though mechamically meffective, stirs
the ventricles to rapid and wholly mregular action, the rate of
Tesponse, when the conducting tissues are quite healthy, being ag
high as 180 or even 200 a munute The usual rates of response are
between 100 and 140 a mimute In special circumstances the rate
may be lower

Auricular fibrillation 1s one of the commonest forms of disorderly
heart action m man Essentially 1t 13 a persistent condition, once
established 1t persists for the rest of hie unless mterrupted by treat-
ment A few cases are paroxysmal m type

CLINTCAL ASSOCIATIONS

In man aurcular fibnillation has been noted from childhood to
old age, but 1t 1s extremely rare before the age of twelve years It1s
a frequent sequel to rheumatic fever or chorea, and 1s very often
associated with mitral stenosis Thus the rheumatic group 1s the
largest, and hos ite heaviest age ineidence m the twenties and
thirties A second group of cases of fibnil drsplay di ve
changes of heart and artenes, the mecidence being chiefly m the
fifties and sixties Although fibrillation accompanies mitral stenosis

81 [
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atlied drug A tapd ventnenlar rte can always be reduced by
gving full doses of digitahs, and the slower rate can be mamtatned
50 long as the drug1s iven The treatment to this point 18 smular
to that employed m fibnilation, under which 1t 1s desenibed m detagl
(page 88)

It 1s often possible m cases of flutter to go further Dygitahs as
mven n stff doses {1 drachm of tincture datly) and ths dosage 1s
maintained until the ventricular rate falls to 70 or less per mmnute
Contimuing or increasing this dosage may now force the rate as low
as 50 per minute If this can be accomplished, without other toxic
symptoms 1t 18 not unusual for flutter to give place to fibnilation
the heart s action becomning grossly irregular though still very slow
Once fibrillation has appeared the drug should be stopped If
fibnllation persists 1t 13 treated as such But 1t 1s not unususl for
normal rhythm to return when the drug 1s omutted, and in that case
no further treatment 15 required This method of treating flutter by
restormg normal rhythm 1s a hittle difficalt to accomphsh withont
frequent graphic records of the heart s action, but i practice 1t will
be found that if flutter cases recen e continuous and heavy doses of
digitabis conspicuous ymprovement will foliow, exther as a result of
sumple sentricular sloning, or from the resamption of a normal
rhythm, m erther case mgns of venous congestion when previously
shown disappear, and breathlessness and other discomforts are
reheved

Quimidine has also been employed mn flutter, as m fibrillation, to
restore normal rhytlm, the method used heing that deseribed under
fibmllation (page 00) the remedy, however, enjoys no great success



CHAPTER X
AURICULAR FIBRILLATION (IRREGULAR TACHYCARDIA)

INTRODUCTORY

It 13 believed that auricular fibrillation, hike flutter, 15 caused by a
wave of contraction ewrculating continuously through the auricle
{circus movement) but differmg from that of flutter by arculating
over & variable path and n a much faster thythm Like flutter 1t
may be regarded as an mntrmsic cardiac fault

4 beall 88 Lition 1 whiek the normal quick and
strong systolic contraction of the auricular wallg 15 lost These rernatn
1n a position of diastole and only fine tremulous movements, which
have insufficent power to expel blood from the cavities, occur 1n
them The auricular systole though mechanically ineffective, stirs
the ventricles to rapid and wholly wregular action, the rate of

p when the ducting tissues are quite healthy, bemg as
high as 180 or even 200 & minute The usual rates of Tesponse are
between 100 and 140 2 minute In special circumstances the rate
may be lower

Auricular fibnllation 1s one of the commonest forms of disorderly
heart action in man Essentially 1t 13 & persistent condition once
established 1t persists for the rest of hfe unless mterrupted by ‘treat-
ment A few cases are paroxysmal i 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 It 1
o frequent sequel to rheumatic fever or chores, ang 18 very oft; .
associated with mitral stenosis Thus the rheumatie gmuryxs t;n
largest, and has 1ts heaviest age mcidence 1 the twe,,ﬁes ;
thirties A second group of cases of fibrillation display degene ;:L o
changes of heart and arteries the meidence being cluefly xl: tl;:
fifties and sixties Although ﬁbﬂgil“m“ CCOMbanies mitra] stenosis

[
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frequently, mn aortic discase 1t 1s rave At least 70 per cent of all
cwes of farlure with congestion display fibrillation It 1s & common
complicrtion of hyperthyrodism (page 258)

PAROXYSIAL FIRRILLATION

Though fibrillation of the auricles may be spoken of a8 essentially
o chrome malady, 3t oceurs 1n some patients 1 a form of attacks
lasting a few hours or a few days Only n the very rarest circum
stonce 13 a paroxysm continued for longer than ten days The caces
aro usually rheumatic heart disease or hyperthyroidism, 1 others
no abnormalities are to be found between the attacks Isolated
atficks of auncular fibnllation sometimes supervene during the
course of infection especially ncute mfection, such as severe ton
sillitis acute cholecystitss, apy 18 P and mfective
endocarditis

SYMPTOMATOLOGY

Fibnillation of the auricles gives rise to no symptoms directly, but
by stirmng the ventnicle to ramd and wregular action, as 1t usvally
does, 1t results :in  palptation” or ¢ fiuttering” in the chest The
symptoms at the onset of aurieular fibritlation are smmilar to those
already described for paroxysmal tachycardia and are simdarly
modified There may be no symptoms or these may be severe In
tethgent and observant patients will sometimes describe the beating
of the heart asyrregular Asarule m persistent fibrillation, palpita
tion 18 not felt continuously but only when the ventncular rate rises
high with effort ar under emotion

Carviac RracrioNs

When the anricles fibnllate the beart works at a disadvantage In
the first place the auncles are virtually paralysed, this, however,
does not seem greatly to influence the general crrculation In the
second place the ventricle beats wregularly and more rapuily
Owing to the raprd action the muscle enjoys Jess rest and 1t expends
more energy (sce page 23) the iregulanty exaggerates these
troubles beciuse many of the beats are abortive m that they fail
to rarse the sermlunar valves A relatively healthy ventricle ean
tolerate the 1 1 burden, & damaged ventncle does not, it
dilates It should be clear from what has been said, here and pre
viously, that the changes following the onset of auricular fibnllation,
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whether this 1s the begmming of the chrome condition or whether
1t 13 to be a paroxysm, are 1n every respect almost identical with
those described under paroxysmal tachycardia (page 72), and 1t 13
unnecessary to repeat them There are the same varations i 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 mte of ventrwu]ar beatmg the disturbance 15 more
P

usually a smaller capacity of the heart for work Auricular ﬁbnlla-
tion, when 1t comes, t; no of
ness on exercse, or only a shght Irmitation of respiratory reserve,
but these cases are rare It 1s usual for the patient to develop per
sistent breathlessness, or & persistent merease of breathlessness, or
shortly to be plunged 1nto a state of fallure with congestion, which
will contmue, if the state 18 unmodified by treatment, until death
supervenes In cases that already show congestion before fibrillation
comes, 1t will often 1mmediately endanger Ife In elderly subjects
the rate of ventricular beating 15 not usually very high, and so the
change of mechamsm more often passes unnoticed or without much
disturbance

Cases of auncular fibrillation are relatively exempt, though not
entirely so, from angmal pamn

RECOGNITION OF AURICULAR ['IBRILLATION

Aurnicular fibrillation 1s responsible for two senes of signs, the one
18 due to virtual paralysis of the auncle, the other to rapid and
uregular action of the ventricle The auricular signs comprnisng
loss of the auricular venous wave and corresponding electrocardio
graphie deflection, and the appearance of small waves denved from
the continuously fibrillating musele of the euncle, are well dizplayed
1n graphie records (Fig 15), by means of which auricular fibnillation
13 at once 1dentifiable The only chmcal signs that are produced
durectly from the auricle concern the effect of fibnllation upon the
heart sounds m mitral stenosis, under which valve disease they are
desenbed (page 134) The duagnoms of suncular fbmilation withont
the a1d of graphie records depends almost always upon study of the
ventricular action Charactenstically the pulse 13 turbulent, or
grossly irregular, 1t conusts of a medley of beats, varying 1 force
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and most unevenly spaced It should be noted especially that phases
of 1rregularity are never accurately repeated and that when small
groups of specially rapid beats oceur these do not necessarily end
1n an unusually long pause Numbers of the beats fail to reach the
wrist but this 1s the habit of weak beats 1n general as for example
extrasystoles It1s the rule for rapid beats to be weak and, asrapid
beats are numerous in fibrillation many naturally fail to yield
artenal pulsation The loss of beats 1n transit to the artery 1s un
mmportant to diagnosis but makes 1t necessary that counts of
ventricular rate should be tahen from the heart itself

One of the most rehable chmes! signs 1s based on the assonation
of wrregular and rapid action of tho ventricle If the heart 1s beating

G 15 —Venous radl ! and electrocardiofTapl ¢ curves tahen s multaneously from & cose of
surcular fibrilistion The arterial pulse is completels drregul. T each beat being accompsn ed by wates
- - - iy

1 -1 [ [ 1
"

wregularly and the ventricular rate 13 120 or over, fibnilation 18
usually present the higher the rate n these circumstances the more
defimte becomes the diagnosis Sinus arrhy thmia disappears when
the rate surpasses 100 extrasystoles almost always when 1t sur
posses 120 and the wregulanty of auriculwr flutter almost alw1ys
at 130 or 140 Trregularity at higher ventricular rates 1s practically
unknown spart from fibrillation As the rate is lower anditis often
below 120 1n the resting subject so the sign becomes less rehable
but rebability may be obtamed by raisng the rate artificially by
exeraise Bricfly, the association of wregulanty with a pulse of 120
or over has the same sigmficance whether this rate 13 spontaneous
or induced There are of course, patients i whom acts of exerct ¢
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that are at all strenuous are undesirable, but m auncular fibrillation
the rate Iifts far more easily than 1t does when normal rhythm
prevails Amyl mtrite may also be used on occasion to raise the rate
1m tests

The association of uregular heart action with venous congestion
15 1n 1tself highly suggestive but has not the same value as the signs
desertbed Aurcular fibrillation 1s the only disorder that gives per
sistent irregulanty of the heart s action, other irregularities dis
appear oceasionally, so that from hour to hour or day to day quite
regular action 1s noted

In cases where the rate of ventricular respanse 1s low (below 80
or 90 per minute) the diagnosss 18 more dufficult These are usually
patients under the mfluence of drugs such as digitahs, m such the
presence of fibrillation will become more obvious as the effect of the
drug lessens There are however, cases mm 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 investigated to distingwish
fibnllation from smue arrhythmia It 1s consoling to reahse that
although diagnosts becomes mereasmgly difficult as the ventncular

first time

Proavosis

The prognosis of the attack m paroxysmal fibnllation that 1s
untreated 1s sumilar to that of paroxysmal tachycardia but attacks
of fibrillation can be brought to an end with greater certanty by
giving qumdine by the mouth If fibrllation has started and con
tinued for more than ten or fifteen days 1t should be regarded, not
as & paroxysm, but as the chronic condition Untreated this lasts
as long as life, the normal rhythm can be restored by quimidine 1n a
number of patients, but in only a few of these does 1t persist Normal
rhythm 1s more ihely to persist when the fibnllation was onginally
associated with hyperthyroidism and this has been treated (page 260)

The of p lar fibnilation nfl the
general outlook mn one of several ways No patient who displays 1t
can safely be regarded as posressing a sound muscle Tt may con
stitute the only smign that the muscle of the heart 1s affected and
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should alwys be so interpreted Aunculw fibnllation loads the
already defective muscle with an extra burden 1n considerng this
extra burden rate of ventneular response 18 of cluef importance
Iugh rate 13 not long supported by damaged ventricular moscle but
in this connection response to treatment 1s to be taken into aceount

1t 15 not the rate naturally prevathing but the rate prevathng under
such treatment zs the patrent can obtain that matters A consider

able reduction of the burden can be anticipated if adequate doses
of digitabs ave mamtamed for this drug mfluences the ventneular
rate m a remarkable fashron Nevertheless the onset of fibrillation
m any patient 18 a serious matter 1t 13 & partenlaxly grave event
i those already suffering from cardiac symptoms at the least 1t
means continuous mediestion with the heart rate often rnging
much aboy oats previous average Inmost enses it heralds or actually
brings venous congestion few survive the event for more than five
or ten years There are however rare but well authenticated m

stances of patients surviving for longer periods

TREATMENT

Paroxysmal auricular fibrillation 1s treated upon the hnes lnd
down for paroxysmal tachycardia {page 78) Ingitals or 1ts athes
tends ta prolong fibrillation and should not be given unless there x
exireme urgency dosage should then be arranged to yield a spoedy
renction After the tenth day »f fibnllation still persists 16 may be
regarded as permanent and treated accordingly In the paroxysm @
course of qundine should always be given (see page 90) 1t 15 often
successtal Doses of § grams twice a day if continued tend to ward
off further attacks From the standpomt of treatment the possibilit
of hyperthyrordism should be held i mind in all paroxysmal cases

Speaking of chrome aurienlsr fibrillation there 18 probably no
type of cardiac disease that benefits so greatly from active mterfer
ence than the well managed case of this disease lt1s treated 1 one
of two chief ways by digtabs or an alled drug or by quundine

DIGITALIS THERAFY

It 13 to thewr striking effects in cases of auncular fibnllation that
drugs of the digstahs group almost exclusively owethers ell founded
reputation In fibrillation 1t 1s usual for the ventricular rate to be
merewsed digitahis can be made to control this rate as 1t con also
mn aurcular flutter by decreasmg the powerof the auriculo venines
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lar bundle to conduct impulses from auricle to ventricle By slowmg
the ventnicle 1t brings the heart 1ts much needed rest from an un-
usual burden of work There are few cases m which the desired
slowing cannot be obtained and control of rate mamtaned by con
tmued admimstration The higher the ongmal rate of beating, the
more certamn 13 the response to treatment The drug may be given
benefictally whenever the heart rate 1s found higher than 90 per
munute while the patient 1s at rest In treating cases of aurcular
fibrllation the gwide 13 ventricular rate, as this 1s counted at the
cardiac mapulse and not at the wrist

Patients treated for the first time should go to bed and remam
there until the reaction to the drug has been mvestigated fully, or
for 80 long as other circumstances dictate As a routine, tincture of
digitalis should be used and, if heavy 1mitial doses are to be employed,
the tineture should be one that hag been standardised bielogically
(US A tmcture) or by climeal experience 1n the latter case the
stock of tincture drawn upon should be a large one and 1t should
be known when the stock 19 replerushed A usual and safe dosage
for an adult 15 60 mimms of the tincture (US A or B P ) daily by
mouth this may be given as a smgle dose or dinided mto two or
three doses It 13 continued until a reactron mn the form of the
desired slowing of the heart rate, or until nausea or diarrhoea appear
1n response to the drug

It may be said that in the average a patient will use up or excrete
20 s of tincture daily, and that a reaction 18 not usually ob
tained until 5 drachms have been accumulated in the body so that
the reaction 1s not usually seen before seven days VMany patients
require more and a few require less All must be watched closely
As a rule ventricular slowing 1s the first clmcal sign of the drug’s
action The object 13 to obtam a reaction wmeluding a fall of rate to
70 or 60 per minute If the remedy 1s mamntained too long, the rate
may fall to 50 or even 40 and coupling of the beats may occur
Nerther digitalts coupling (Fig 16) nor profound slowing should be
allowed to continue, both are evidence of overdosage and call for
wnmediate withdrawal of the digitalis Many patients at this stage
seem to be 1n a most satisfactory state of conval they are
actually 1n danger The patient should be kept at complete rest
with strict avordance of emotional excitement until the beart
quchens agam I have seen more than one sudden and avoidable
death result from neglect of the signs named In conmection with
slowing 1t 1s here to be observed that an allowance 15 to be made
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for the effects of fever upon the heart rate, the rate of the heartn
this should not be forced lower than 80 or 90 per minute Occa
sionally couphng at high rates interferes with adequate treatment,
msuch digitalisand quimidine may sometimes be combined usefully

In urgent cases, a more rapid reaction can be obtamned by giving
an 1mtial massive dose of 1} to 2 drachms (to an adult of 100 to
140 lbs weight) under which the heart rate wall usually begin to
fall within exght hours If there s httle slowing, the dose may be re
peated next day and smaller doses given subsequently This method
offers the prospect of rapid improvement, but 13 not to be used
except upon patients under very close observation It particularly
suits cases displaying very ramd action of the ventncle (150 to
200) 1 18 safe an the hands of those who thoroughly apprecate the
behaviour of auncular fibrillation and have experience of its re
action to digitalis

¥
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F16 16 —The radial pulse curves from a case of Abrillition of th e nuricle exhibiting o 1pled beats
arising from overdosage with digitahs The intervals between the large and small beat of each palf
isuniform but the long Intervals which follow each eouple of beats sre very fxregular In fength

Another plan used 1n cases of the same type and with
sumilar reservations 15 to admimster the mewly discovered
and potent crystalline glucoside digoxin (Burroughs Wellcome)
Either a dose of 0 5 to 0 76 milligram 1s given i 10 ¢ ¢ of saline,
slowly and intravenously, m which case great care must be
used that none of the drug escapes outside the vein,ora doseof 1 0
tol smilligram s given by mouth The first begins to slow the heart
rate almost at once, and appreciably within two hours the second
takes obvious effect within four or six hours Either may be
followed by regular doses of digitahs at the rate of 1 drachm of
tincture a day, starting at the 6th hour from the dose of digoxin

There are patients m whom adequate slowing cannot be obtamed
by digitalis before gastrointestinal symptoms are induaced by ’t

Vomiting due to congestion of the h must be d
because 1t often disappears under contmnued digitahs treatment,
which clears away g 13 rarely produced by

digitalis before 5 drachms of tmct\xrc have been taken Digitalis
may be continued for a day or two ads antageously 1n cases i which
1t 18 causing nausea and occasional vomiting despite these symptoms,
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for the efiects of fever upon the heart rate, the rate of the heart m
thie should not be forced lower than 80 or 90 per wamute Oeca-
swnallhy couphing at agh rates intecferes with adequate treatment,
msach dwgstabis and quimidine may sometiraes becombined usefully.

In urgent rases 3 more rapid reaction can be obtained by giving
an mhal massive dowe of 13 to 2 drachms (to an adult of 100 fo
140 Hr weoghty under which the heart rate will usually bege to
tall withn exght hours 1f there 1 hittle slowing, the dose may be re-
prated next day, and staller doses given subsequently This method
offer the pro peet of rapd improyement, buat 1s net to be used
except upon patients under very lose observation It particlasly
amts ¢ s g iving very sapid action of the ventnele (150 to
200} 1t i ~afe m the hande of those who thoroughly appreciate the
behatiour of auneular hbriiation and have experience of 1ts re
action to diaths
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10 86 e utiad§ sl £ irves i om o 2ate of Gusiiation o the surirle exhibiting cougled beats
amng frc o rlaag RE Ly talle D3¢ dateoals between the large sad small bosk of el palt
la anifornt But th Jong Stenais »huch follow esch couple of beats, are very naegular i length

Another plan wed n cases of the same type and with
amular teservations 15 to adnumster the newly discos ered
a.fxd potent cryatalime glucoside digoxin (Burroughs Wellcome}
Esther « dose of 6 5 to 0 75 nulligram 1s given m 10 ¢ @ of saline,
slowly and mmtravenously, 1 which case great care raust be
used that none of the drug escapes outside the vein, ora doso of 10
to} 5 milligram 1 given by mouth The first begus toslow the heart
rate almost at once, and appresiably within two hours, the sceond
tabes obvious efect withi four or six hours Either may be
followed by regular doses of digitalis at the rateof 1 drachm of
tincture a day starting at the fith hour from the dose of digoxint

There are patients 1 whom adeguate slowing cannot be obtained
by digitalia before gastromtestinal symptoms are wduced by it
Vomsting due to congestion of the stomach must be dwstmgusshed,
because 1t often dwappears under contmued digitalis treatment,
which clears away congestion, vomutmg 18 rarely produced by
digttabs before 5 drachms of tncture have been taken Digitalis
may be continued for a day or two advantageously m cases 1 whick
1618 caustng nausea and occasional s omiting despite these sympiomer
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for often the desired low rate follows soon upon these symptoms,
but dosage cannot long be mamtaned after they appear, and thus
they occasionally prevent fully successful treatwent The nausea
and vomuting can be relted upon to disappear soon after digitahis 18
omitted, both symptoms are largely due to effects on the central
nervous system, but not exclusively so, they can bo avoided some
times by diluting the tincture and by giving 1t by mouth after
meals only, or rectally

Strophanthus 1s a much less certamn remedy than digitalis and,
owing to the difficult absorption of its active principles, must be
given 1n doses which contain relatively large quantities of these 1f
the drug s to be effective It has the danger too of varable absorp
tion, and 18 very apt to cause diarrhoea headache, yellow vision,
and sometimes more serious symptoms Considering these undesir
able characteristics and that 1t scarcely ever, if ever, succeeds
where digitahs fails, I am now inclined to recommend 1ts complete
disuse Inview too of the recent 1solation of digoxin mn pure form,
I recommend the disuse of the less reliable strophanthin

The mtial object of treatment 13 to reduce ventricular rate to
about 70 or 60 per minute, the second object 1s to maintan the rato
between about 70 to 90 beats per minute i circumstances of rest
and lght exercise When the rate has fallen on the mutral heavy
dosage, the quantity of the drug should be decreased and the amount
that will mamtain proper heart rates, as the patient 1s allowed more
and more liberty , ascertamed by trial Usually 1t will be found that
the mamntaining doso 1n patients out of bed 15 30 mimums of tincture
of digitalis 1n the twenty four hours, sometimes 1t 1s 20 sometimes
1t 18 40, doses of 15 mimms or less are nearly always uscless for
adults It 13 usual for tho patient to continue such doses for the rest
of hfe and to bo scen every few weeks Continuance of the drug 13
governed almost entirely by heart rate, enough 1s to be given to
maintam rates that are hittle in excess of normal, cumulative effects
do not oceur provided the rate 1s not allowed to become excessively
slow Intelhgent patients quickly leam to regulate their own doses
by their sensations, taking the numimal quantity that frees them
from breathlessness or palpitation, they can be allowed to do so
provided that a maximal dosage 13 named, which may not be
exceceded Business men find 1t convement to carry the small
phials of Natnelle’s granules They aro very potent, one or at
most two of the white granules a day should suffice to maintamn
proper rates for those already under the influence of the drug









CHAPTER XI
BRADYCARDIA SYMCOPE, AND SUDDEN DEATH

BRADYCARDIA

SIMPLE BRADYCARDIA

SrwiLy bradycardia 15 2 term used fo indicate a natural action of
the heart at a decreased rate, the whole heart participates in the
stow action and 1t 1s caused by docreased rhy thiieity of the pace
maker (Fig 17) The heart in such 15 usually healthy In the human
subject tins slow g of the heart occurs in a vanety of circumstances
Although the rate of about 70 per mrute has long been accepted
as the average for the normal subject at rest, lower rates (65, 60, 55,
or even 50) are not mirequent mn perfectly healthy people The
resting heart rate 53 often slower duning adelescence (Fig 18) and
13 frequently much befow the average m athletes The rate becomes
slower with advancng years It 15 often decreased 1n consalescence
from acute illness It may fall sharply after bnef exercise and may
be retarded by exposura ta cold Gross cerebral lesions, such as
tumour, apoplesy and gites, are often assoctated with slow
action of the heart hkewise myxoedema and, so it 18 stated, forms
of snsamity such as melanchobha In jaundice the pulse 1s usually
slow, often notably so In general the pulse tends to fall when blood
pressure 13 rarsed Slow action of the heart 13 a usual accompamment,
of common fanting attachs (page 98), of vomuting, and of attacks
of guldiness of muddle ear orsgin, in all these 1t 15 vagal The slow
heart m jaundice and the relatively slow beat m typhoid fever are
due to nfluences other than those of nnervation

HEART BLOCK
Heart bloch 15 an abnormal mechansm 1 which the ventrele
fals to respond properly to the beats of the auncle It 1w respon-
sible for regular slow action of the ventncle when the latter responds
[
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to cach second beat of the auncle (2 1 heart block), or when 1t
fails to respond at all and the ventricle assumes an independent
slow rhythm (complete heart block) (Fig 19}

Heart bloch 13 caused by reduced power of the aurculo ven-
tricular node or bundle, whick normally convey impulses from
auncle to v le, to conduct It may be produced exper
(a) by direct interference with these structures, as by pressure ur
cooling, (b) by mnducing the vagus, and especially the left nerve, to

S A Node

Bundle
dudng

AV Node

Coronary
s ot

R
Branch

FIG 17 A diagram of a huinan heart The walls of fnfcrint vena cava, rlyht suricle and righe

76 4140 thie positlon of the muriculo=y1 ntricular node and the course of the a sricuio-ver tricular bua Yls
10d 1t4 branclies, The last-nained structures convey 4 ¢ cuntraction wave frowm auricle to ventricle

overact upon them, and (¢) by changing the charcter of the blood
that supplies them, for example, by asphy xiation or by the mjec

tion of such substances as digitals, large doses of adrenaline, or
diphthena toxin

In man heart bloch can happen at any age It may be congemital

It often results from a lesion mvading the auneulo ventricular
bundle These lesions are mostly inflammatory, acute, subacute, or
chronic, commeonly the milammation 14 theumatic, sometimes it 13



84 DISEASES OF THE HEART c

syphhitte 1 later hfe degenerative processes with or without cal-
careons deposits are more responsible Rarely tumours starting i,
ormvading the bundle hav e been recorded The lesions that produce
heart block are not often confined to the bundle

\inor grades of heart block such as are responsible for nter-
mittence of the ventricle (page 65) are commonly assocated with
mfections ih sub th {iphth ks
and pneumoma The minor grades are often brought about also by
vagal influences as by pressure on the sensitive carotid sinus (page
79) vagal bloch 18 usually temporary and 13 rebeved by atropme
The same grades of block often occur during heavy admuintration
of such drugs as digtalis strophanthus and squils, especially when
these are admumstered to 3 oung subjects suff from rh \
heart disease

The only specal symptoms assoeiated with heart block are due
to profound slowmg of the ventricle or to sudden cessation of its
beat the resultant svncopal attachs are not nfrequent m heart
Liock of high grade They are deseribed on page 100

DIFFERENTIATION OF BRADACARDIAS

Differentiation of vanous forms of slow sction of the ventnicle
wmay usually be accomphshed by bedside signs The diagnosts can
always be made absolute by means of graphwe records In sunple
bradycardia the ventneular rate at vest 13 rarely less then 50 per
mmute In 2 1 heart block rates of 40 to 50 generally prevail In
siuple brady cardia the venincular rate rises gradually with exercise,
exatement, and such drugs as atropme and amylmtnte In 2 1
heart block these mfluences frequently rawe the ventrieular rate
abruptly to double, and subsequently 1t falls abruptly to1ts ongmal
pomt 2 1 block 13 usually unstable, and abrupt changes of rate
with or without intertening pertods of srregular action are frequent
Thus an dfferentiating simple Lradycardia from 2 1 block such
simple tests as exercise and the mhalation of amyl mtnte are very
s sluable

The dagnosis of complete hears block 1s suggested by regular
ventrieular action below 35 beats per minute, a constant rate of 30
per munute almost always mdicates complete heait block, espeaally
38 this 50 1f there s a hnstory of syncope In complete block the rate
of the ventricle 13 usually unmfluenced by exerase, atropme, or
amylmtute The diagnosis can usually be made absolute by noticing
the charactenstic vanations 1 the heart sounds, which accur m-
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dependently of respiration The breath being held, first and second

sounds are heard with eacli venimcular systole but these sounds

vary greatly in mtensity or show wconstant reduphcation from

oycle to cycle Sometimes muffled auncular sounds may be heard

over the right auncle, or a¢ the impulse, or 10 the epigastum The
~—

Fig 18 —LI ctrocardiogram show ng the exceptlonsily slow heart rate of 36 per m nate The
Lradjcardia s a slmjle one of unknowa origin eacl eardiac €yclo being represented by normal
aurleular and yentricular deflectionn Tinoln , sec

oceurrence of numerous and regular waves i the jugular vens,
some falling 1n the long 1ntervals between ventricular systoles, 15
also diagnostic

' 1
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Fia 12 -3 enous, radial and Lic curves taken ot from & case of
o aplete Teart block Tho sentricle i Leatlng at 7 and tho auricls at 5 per wmin te Tle th e
welath b4 of aaricutar a1l \entricular o3stoles are clearest 1n the eleetreardloy entricte
Iuing regresented by deflectlons R85 T and the auricle by sun s ita P The auriculaf and ventrieular
thythme are each rrgula? Lot Indepe wens A radisl pulsethon and & scua s mave ¢ oceur wlt? cach
Ventzirular fompix (R §) A \enous wave s and & 1 dnube radlal @ wave oceur with exct 1 Su nmit
When In the sclus a and € fall together o Larg T ware results 10 e electrcardiogram suriclar ap |
ventricular deflectic ns sups i njose acturately when they fall togrilier 1 us the Lut eycle I falls
upon R a1 5 o nsequer Uy R i8 taised and § is leas decp

TROGNOSIS AND TRFATMENT

Swunple Bradycardia 13 wathout direct prognostic or therapeutic
sigmficinee

Heart block occurnng under the ntluence of drugs should not
mtluency prognoss oceurrmg othcrwase even n ats nubder grades
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(dropped beats) 1t 15 to be regarded as a serious mandestation It
13 to be read as usually indicating a diffuse affection of the muscle
it should not be disnussed a8 o mere affar of the bundle almost
aloays the underlying process 18 widely diffused throughout the
more mlent areas of the myocardim and other evidences of
fmlmg muscle are forthcomwng 1In rheumatic fever pneumonia
n fluenza and other mfectious diseases 1ts occurrence 19 sigmficant
«f a severe miection and 1t may be the only outstanding sign of
eardiae damige In most of such mfections however the block ig
tran ient there bemy recovery from much or all of the omgmal
damage Most patients who present persistent heart block die wathm
a few vears whether the block 13 of milder or severer grade and
whether avncope occurs or not The majonty never have syncopal
fits, but die of fasture wath congestion There are oceasional cases m
which beart block even of bigh grade continues for very many
vears these are exceptional mstances m whieh the dnvang muscle
has suffered bitle and remans sound

Stnetly speaking there 1s no treatment for heart block Treatment
19 directed to the cause or to the symptoms W here partial heart
black 18 of recent ongm 1t 1s an index of active myschief sueh 25 an
intoxication or an wfection and the subject of 1t should be searched
thoroughly for the cause He should lie at rest w bed until all signs
of block have gone or untid st becomes clear that the block 15 per
manent The hugher grades of heart block are usually persistent the
habits of these patients are governed according to the proved
capacitv of the heart to do work ‘Many such pattents are able to
pursue usual duties though they are unable or they are unwise to
be sers actine Where there 15 any evidence that the lesion 15 pro
gressive rest and close attention are necessary Syphilitic subjects
should be treated thoroughly with mercunals or arsemeal prepara
tions (page 226)

The prognostic significance of the syneopal atiacks of heart block
and the speeial treatment of these seizures are given more con
semently under syneope (page 102)

SYNCOPE AYD RELATED DPHENOMENA

An attack of faintness or actusl funting 15 a frequent reason
brnging patients for advice It 13 a popular behef that such attachs
are often manidestations of «erous cardiac disease Or precursors of
apoplexy \ltf ough there 1s same ground for the e beliefs the great
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majonty of the attacks referred to have far less s zmuficance It s
a matter of muen practical con-equence that ~vneope and related
phenomena -bould be under-tood thoroughly The chief forms of the
attack referable to the cardiova enlar sy~tem will be described, and
~ab~equentlv contracted with -ome pkenomena from which they
mu.t be differentiated.

By svncope we mean loes of conscion.nese cansed by a defeient
flow of blood from beart to bram The defect may be vascalar, the
wmptt of blood to the heart bemz domuu hed, or ca:duc, the pump
failing to do 1ts work adequately Wken 1t 1» vascular there 1» a
preliminary fall of general blood pressure A fall to 9 or mms Hx
may be ma.ntamed without effect on consconness If the svstolic
pressure falls to such levels as 0 or W) mm, the pule becomes
extremely feeble or imperceptible Loce of coneaousnes occurs when
sy tole prescare falls to these levels or ~omewhat lower Syncope
resultinz from a decreased return of blood to the keart whetner dze
to haemorrhace of 10 vasodlatation, 13 ted with loes of pulee-
beat

POSTURAL FAINTSE.o

1f a hutch rabbit 13 kheld for a penzod by the ears 123 blood accamn
lates n the abdormunal s1scera, the heart becomes emptv and the
rablit shortlv loses consciot ness Wkhen the human —ub,~ct passes
from the tup.ne to the erect poeture there 1> erdmarily a 2mall fall
of blood pressure which 1s qucklv and m lirge part compensated.
In manv pecple this phenomencn 1s exazrerated azd leads to
temporary ziddimess or tran.ent loss of consaonmess on nanz
The complamt comes wuallv from muddle aced or elderlv sabject.,
and the symptom 1> particularly frequent on nanz from a crarr
after a full meal 1n an overkeated room On mun~ the vi.cn of the
sabject b dim kel ilv uncteadv puts cut a harnd
20 support humself, or braces hiz muscles ard <o recovers In -ome
cases the efecto are more profound and dennutely alarm thoce who
expenence them In rare m tances the efect 1» not tran .ent but
contintes and the cubject 1> wnable to mamtan both thke erect
posture and conscion ness The ph adcetoan 1o
tica of blocd mamly 2 the abdommal vessels, there 1s faulty dia-
tribatica. A clocelv related event occurs after stoop.ang to Lue the
boots, or at the end of a ~trenuous Iuting movement In both these
acts blood tends to be drven out of the abdomimal vessels by
preswure or muscular action, and  udden rescmption of the eecs
posture 1 the fir<t, or relaxation m the cecand, mmtance leaves a

o
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large potential reservoir for blood in the abdomen This then fills,
meanwhile preventing a natural return of blood to the heart

Y ASOYAGAY. ATTACAS

These are the commonest form of famting attack, they occur
both seves, cspectally, but not evelusnely, m the young A con-
dition of poor health predisposes, thus they are more frequent alter
recent 1liness or m chronic nfection, fatigue, o perod of fasting,
confinement to an overheated, overcrowded room ave not vnusual
attendant eireumstances The attacks are not confined to people
presenting no signs of disease, they also oceur i cases of chrome
heart disease and nx fact form the usual type of famting m aortie
regurgitation It 1s insufficiently reahised, as this example illustrates,
that transtent disturbances yielding symptoms in relatively healthy
folk also oecur 1n cardiac patients, and 16 1s necessary to be on guard
not to interpset such symptoms as belonging to the major disease
The vasovagal attack 1s a probable cause of famting m response to
certamn forms of pain, such zs that experienced mn coronary throm-
bosts in the manipulatson of disused jomts, and n gallstone and in
tenal colic The attacks, however, are not confined to people who
are unwell, but also oceur i robust health

Ners ous agitation, emotional dsstress, are commonly provocative,
for example an abrupt order or threat, an unexpected and 1m-
portant encounter, the receipt of unusual and stumng news, the
witnessmg of a distressing acadent The provocation may be
adeguate without axousimng fechngs erther of dread or disgust, thero
18 usually an element of surprise, as when the subject sees hus own
blood flow nto 2 syrmge, or 4 sphygmograph lever begm to move
on hs own wiist

The central feature of the attack is syncope, loss of consciousness
majy occur without warmng and result m a heavy fall and wjury,
more usually there are warmng symptoms, and then the salnect
sits or hes down debberately, or ships or falls more slowly, the
warmng 15 o feeling of mnstabiity or uncertamnty, a dimmung of
wision or giddness Sense of rotation does not occur The attacks
oceur rarely, if ever, while the subject 18 lymg down, but almost
always while he stands or sits A pecublar smkung feeling m the

od generally d by nausea, sometinmes by retching,
and occastopally by a feelmg that the bowels will be moved, are
often early symptoms Precordial distress or consinction do not
occur, and real alama 1s very rare.
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From the beginming of the attack the blood pressure falls pro
gressis ely and 15 almost always accompamnied by a steep fall of heart
rate, the pulse often becoming mperceptible and the rate falling to
50 or 40 (exceptionally to 30) beats per munute Pallor, rapidly m
creasing n ntensity, and ultimately extreme, accompanies these
changes The pallor 1s of the type d with stmple &
of blood from the skin, bemng most 1 evidence 1n the face and much
less so 1 dependent parts such as the hands As cerebral anaemia
increases the subject 1s seen to become unsteady, confused w speech,
restless, and yawning There 1s decreasing response to questions and
physical stimul, loss of consciousness usually follows with flacadity,
some dilatation of the pupils, and lost conjunctival reflexes Shght
clome movements of face, upper Limbs, and trunk may occur,
respirations become slow, deep, and sighing Sweating, first of face
then of body, 13 usual and often extremely free

The attack 1s almost always bref, lasting from two to ten minutes,
rarely hall an hour or more Recovery 1s slower than the onset,
leaving the patient limp and wert, and the skin pale and wet Weak
ness, tremulousness, and sometimes severe headache may last for
hours

The slowing of the heart has been proved to be due to mcreased
vagal tone, the slowing but not the loss of consciousness is rebeved,
by atropme The low blood pressure 13 an ndependent effect, pre
sumably due to dilatation of the vessels in the splanchmic area, 1518
the ) that 15 responsible for loss of The
double term vasovagal aptly describes two effects, proved to be
dommant features of the attacks It s believed that the attacks are
caused by reflex disturbance of a central nervous mechanism, which
1s normally set 1n unexaggerated motion by stimulation of either
the carotid sinus {page 79) or the depressor nerve

CARDIAC SY\COPE

Postural famntness and vasovagal attacks are common Those
wstances of syncops now to be described are rare and consist of
nstances 1n which the heart fails to transfer incomung blood from
the venous to the arterial side Tlis 13 cardiac syncope properly so
called, and results when the ventricles cease beating or beat very
slowly, and when the ventricles beat very rapidly or fibnllate It has
1o special association with any particular valve lesion

Ventricular Arrest —Simple slowing of the heart fails to produce
a material lowening of mean blood pressure, 1t raises systolic and
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Jowers diastohie pressure the heart accommodates itself to the mn-
creased quantity of the blood returning to 1t an diastole, throwmng
1t out at each systole Great slowing of the ventrcles alone gives
rise to sywptoms 1t 1s found in man that if the rate becomes as slow
as 20 to 8 beats per minute, unconsciousness results These rates are
equinalkent to cycles lasting aboub three to seven seconds It has
been shown that cessatton of the heart beat for a smgle period of
five to ten seconds 1s suflicient to produce unconsciousness Arrest
lastmg from fifteen to twenty scconds causes obvious distension of
the vemns oceasionally ¢y anosis, and deep breathing, a httle twitching
of the face and upper himbs 1s added 1n pauses of longer duration
There are ver)y rare cases tn which the whole heart stops beating
for a few seeonds these are probably often of vagal ougin In others,
block between auriele and s entrcle comes suddenly, normal response
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of the ventricle ending abruptlv in a pause (Fig 20) Nesther these
varieties of ventneular arrest nor transient ventricular fibullation
{prge 103} which s known occasionally to mduce syncopal attacks,
15 of sufficient frequence to be of much practical importance
W hen arrest of the ventneular beatmg 1s responsible for repeated
syncapal attacks this arrest almost always occurs i cases of chronie
heart block In patients who suffer from high grades of partral heart
block or 1n whom there 13 complete block, attachs of gidduness, of
tary loss of of longer with
congestion and epilepsy are festations In these fits
the venincular action 13 extremely slow or ceases for shorter or
fonger penods the auncles continue to heat, as 1s shown by the
waves that appear m the vems of the neck The seventy of the attack
1 governed by the degree of slowing or by the length of tune over
which the ventricular beats lapse Death results when the ventrcular
arrest lasts from one to two minutcs In some mstances of heart-
block the attacks may be alsent or mnfrequent, occurrmg at intervals
of months ot years, 1n others they are more frequent, comung weehly
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or daily, or ocourring 1n quich succession over perods of several
.

bm;g 1n the fits are extremely rare Sweating 1s not a feature of the
attachs, though occasionally present m them and m the stage of
Tecovery

These cases, in which persistent slow action of the ventncle 1s
accompanied by syncopal attacks, are the cases to which the term
“Adams Stokes syndrome ' 15 pecularly appheable

Rapid Actron of the Ventricles —Syncope may be caused by very
rapid action of the ventricles It 18 usually necessary for the rate to
mse to 250 or more At such rates diastole 18 so short and the beats
are so weak that little or no blood 1s forced 1nto the arteries and the
blood pressure falls profoundly The attachs to which patients suffer
mg from auricular flutter are prone are of this nature (page 76)

Tibnllation of the ventrcles (page 103) 1s to be associated with
sudden death rather than with syncope from which there s recovery
Very rare cases have been described of bref loss of consciousness
ansing from a disorder which, f not ventncular fibnllation, 15
very closely akin to 1t

DIFFERENTIAL DIAGNOSIS OF FAINTING

It 15 often necessary to differentiate between famting that arises
from the heart or general vascular sy stem—syneope as it 15 termed—
and loss of consciousness that 1s pnmanly due to a cerebral cond:
tion such as epilepsy Syncope 1s always assoctated with loss of pulse
beats ether because the pulse becomes too weak to be perceptible,
or because the ventrnele fails to beat Thus loss of consciousness, in
which the pulse rate departs little from normal i rate or strength,
cannot be the result of diminished blood flow to the head and neck,
1618 a form of famnting that 1s cerebral in ongin  Tor similar reasons
pallor 1s constant and conspicuous i syncope, 1t 18 not a feature of
cerebral fants Clonic movements oceur im syncope occasionally, but
are not violent so tongue hiting and evacuation of the bladder
which distingmish many attacks of epilepsy, do not oceur 1n syncope
A sense of rotation never accurs 1n syncope, a fact that 1s very help
ful in differentiating 1t from auditory vertigo

The peculianity of vasovagal attacks, that they rarely occur m a
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patient who 15 lyng down, 13 often crucial in distinguwsshing these
both from epilepsy and from cardiac syncope Profuse sweating
favours and 15 almost necessary to a dragnosis of vasovagal seizure,
but does not exclude cardrac syncope, in which, however, sneatmg
1s rare The presence of heart block hetne Ls stamps these
as due to ventrie: I

~nwite aged orelderly
e .swulea to cerebral arteral disease, and re-
gatueu as attachs premonitory to amenda~ 7 cerebral arterisl
case usually precens ? s may consist of
' wuwa 1088 of conscrous
B . wen always be recogmsed by smtable en~
¢ oy ane chief points differentrating the attachs of cexebral artenal
disease from vasovagal attachs are absence of profound pallor or
heavy sneating and unaltered pulse in the former In attacks due

to cerebral artertal disease, nausea may bhe r= 1018
frequent the associat - en
- ~ w2 LESE

YROGNOSIS AND TREATMENT

Postural Gridiness 1s without any senous sigmficance, it 1s ocea
stonal and not as a rule perustent It mav be releved or abolished
by the use of a broad and firm abdommal support, whuich should be
advised when attachs are frequent or suficientls severe to threaten
or mnduce loss of consciousness Otherwise treatment consists m
attention to general health, to reduction of ebesity and to measures
(exereise and massage) that increase the tone of the abdomumal
muacles

Vasoragal Attacks are not senons They are occasional events ex~
persenced once, or a few times, and often m special circumstances
tht can be avoided In the attack the patient should be placed
supue, prefecably with the head low, and, as1n syncope from what-
ever cause, the clothing around the nech and chest should be foos-
cned In almost alf cases these simple measures suffice and recovery
occurs within & few nunutes In more prolonged attachs, atropine
will rebeve pubse slowing and stop sweating Spirituous Lquors
should not be poured mto the month of any unconscious subject,
but may comfort or revive a famnt person Subcutaneous adrenahine
{5 mumms of 0 1%) 1s also recommended in prolonged attacks

Tn the general {reatment of these cases no spectal remedies are
used, the basis of treatment 1s close attention to and observance of
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general rules of health, especially recommending open air exercise
when long hours of sedentary work 13 the habit

Ventricular Arrest —Fits that are due to ventricular arrest are
usually go brief that no remedies can be employed In smgle long
attacks 1t 15 clearly useless to give cardiac stimulants by mouth
or subcutaneously, for the remedy will not reach the heart The
jection of adrenaline {5 to 10 miums) directly mnto the heart

P .
one or more doses of adrenaline (2 5 mmms) given mtravenously,
the vemns of the arm being massaged towards the heart after the
mjection to expedite the passage of the drug to the heart Ephedrine
given three or more times daily i doses of } to 4 gramn has also
been used successfully Barwum chlonde 1n doses of § gram daily
by mouth 1s stated to have beneficial effects in some cases Strych
nine, digitalis preparations, and amyl mtrite are useless The general
treatment, when attacks are occurring hourly or daily, should
confine the patient to bed over the period of disturbance and for
some weeks afterwards, gast 1 or other d 2 that
predispose to attacks should be enquired for and corrected when
possible All those who suffer from syncope should be warned that
1618 dangerous to run the risk of attacks in situations 1 which they
are exposed to accident Not a few loge their hives by falling heavily
or 1n traffic Another and more frequent manner of death 1s failure
of the ventricle to renew 1ts beat this ending is not infrequent mn
patients who experence many severe attacks, or enter a state of
prolonged unconsciousness Thelives of those who have these seizures
are very unstable

SUDDEN DEATH VENTRICULAR FIBRILLATION

In cardiac cases, anginal or otherwise, that die suddenly, coronary
artertal disease 18 the commonest lesion to be found In many of
these cases and whether there 1s fatty change in the muscle of the
heart or not (see page 250), death 1s probably due to fibnllation of
the ventricles Where actual thrombosis of a coronary artery 1s dis
covered, death 1s almost certamnly produced n this way in most
cases, ag experiments on animals have clearly indicated, occasionally
rupture of the d v lar wall 13 responsible, especially m
tho aged
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Iabeghtion of the ventricles 1s a condition 1 winch co ordinnte
syvstole 13 suspended and the muscle of tho ventriele exhibits a
mate but meffectual twitching movesnent Recovery from this
state 13 a rare event Unhealthy or posoned heart muscle 19 much
mere prone to fibnllate than nermal muscle (for death under ehloro
form sce page 274) Sudden death sn cases m which the auriele 13
already fibnllating 15 nsually atinbutable to this disorder It s the
cause of death when this ocowrs abruptly under heavy doses of
Ggrtahs when ventreular 2ction s slow and possibly coupled (Fig
16 page 88) The catastrophe otcurs although convalescence seems
advanced and may be provoked by sudden mosctent or emotion
Perhaps the patient sats up i bed to fall back suddenly the pulso
has gono there are a few gasps cyanosis rapidly develops and the
patient i still Do leston to aceount for death 1s foung subsequently

Vagal overaction has also been regarded as possibly producing
sudden death but death ocourring m thus way has not been proved
and gt 5 doubtful if permanent arrest of the heart beat can be
brought about through the vagus nerve Ventncular arrest oceurs
m heart block and 18 1esponsible for sudden death i theso cases

A ruptured aorta = large th bus pluggag aorta pul Y
artery or narrowed rmtral onfice are occasionally responstble for
sudden death in heart disease

In hyvpertension slthough sudden death 13 most often due to
Apoplexy coronary distese 18 not mirequently responsible




CHAPFER XII
CARDIAC ENLARGEMENT

Tux size of the heart 13 variable in healthy people, the werght of its
muscle 13 related to that of the somatic muscle The taller and
stronger the man, the bigger and heavier 1s the heart The heart 1s
heavier i those who engage 1n heavy work or exercise than in those
who Irve sedentary hives These are physiological vanations

Cayuses oF PATHOLOGICAL DILaraTion and HiPERTROPHY

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 mability of a well supphed
heart properly to discharge 1ts content Putting on one side excep
tional cases of extreme obstruction to the outlet mability to dis
charge 1sdueto mefficient beating Inefficient ventricular beatingmay
result from very excessive rate, as in flutter or fibnllation of the
auricle It may be due to weakness of the muscle as a consequence
of 1ts pomoning its madequate nutrition or 1its structural disease
Examples of powsoning are to be found mn the acutely dilated heart
of such diseases as p 1sm  diphth
and asphyxial condmons, of madequate nutrition in comnary
arterial disease, severe anacmias, and probably in mstances of low
mean blood pressure m the aorta to which rate of flow through
the coronary arteries 1s sensitive The pressure before which the
heart dilates 1s that withwn 1t while 1t fills 1t 18 a Iow venous and
not an arterial pressure This apphes to general dilatation, we
must exclude distension of the cardiac wall where 1t 13 locally
fibrosed—thus 1 the case of the ventricle a fibrosed area may

gradually distend to form an aneurysm of the wall, 1t distends under
105
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systolic ventneular p d we must exclude the events
rupture of the aortic valve discussed ou page 152

CAUSE OF HYPERTROPHY

The recogmsed cause of hypertrophy s merease 1 the work of
the heart sources of mncreased work sufficient to produce hyper
trophy are persistent hugh blood pressure defects of the valves or
septa and in certam mstances penicardial adhesions

Increased load falls on different parts of the heart unequally
Thus mutral stenoss 1mposes its burden upon the left auncle and
night ventricle and these are the chambers that show cor d
bypertrophv most conspicuously Aortie regurgitation and aortic
stenosts burden the left ventricle and cause most conspicuous hyper
trophy in this chamber High systemie blood pressure 1s a most
potent cause perhaps the most potent of left ventricular hyper
trophy The distribution of these hypertrophies however 1s nod
so stwple as 1t 15 often thought to be Thus m half the cases of
mtral stenosis the left ventricle 1s inereased quite as much as 1s the
might and 1 half the cases of aortic disease the right ventricle is
mereased quite as much as or more than 1s the left In both diseases
16 18 the rule for the two ventricles to partieipate 1n the enlargement
although one may do so more than the other Simple adherence of
the visceral and panetal penicardium produces httle or no enlarge
ment of the heart the burden of the heart may be mcreased how
ever when the heart s action 18 impeded by adhestons between 1t and
surrounding structures 1here are many cases of hy pertrophy and
of great hypertrophy of the heart m which during hife and after
death no source of mcreased work can be discovered The degree of
enlargement found 1n manv hearts in which there 1s a valve defect
such as aortic regurgitation or matral 13 sometimes oud
of all proportion to the apparent increase of burden There s still
much that remains to be explamed 1t 1s clear that there must be
hidden sources of ncreased work or the conclusion that mereased
work 1s the canse of by pertrophy needs revision

Sy wrroms
There are no known symptoms of hy pertrophy of the heart Such
symptoms as might be asenbed to dilatation have been described
already under farlure with congestion
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MEeASURING TuE HEART'S S v LiFE

The most accurate method of estimating the size and position of
the heart during life 13 by projecting its outhine with X rays When
the chest 1s heavily covered with fat or the lungs are emphysema-
tous, 16 15 often the only method that has any value If the X ray
picture 1s taken with the tube close behind the chest and the plate
resting on the sternum, the outline 1s maccurate A light held mn the
hand causes an enlarged shadow of the subject’s body to be pro
Jected upon a neighbouning wall, the enlargement depends upon
the distance of the body from the candle on the one hand and from
the wall on the other If the body 1s near the candle and far from the
wall, the distortion will be great In \ ray work similar conditions
prevail To obtain a radiogram of the heart with suffictent accuracy,
the plate should be agamnst the front of the chest and the tube
2 metres from the back When the tube 1s within a short distance of
the chest wall, error 1s large The distortion 1s due to the divergence
of the rays which emanate from the small hathode, and separate
from each other more and more widely as they pass the margns of
the heart

The Orthodiagraph overcomes this error of measurement The
X ray tube1s encased except at one pomt and moves easily upon a
spectal arm, only one small beam emerges from the protective case
and passes through the chest, and this beam 15 carried around the
heart’s margin, so that its paths through the chest are always quite
parallel to cach other A complete and undistorted outhne of the
heart 1s recorded by a special device as the beam moves In this way,
each part of the outlme bemng recorded in a sumilar phase of the
respiration and in diastole, an outlne of the heart 1s produced that
18 a8 accurate as any that can be obtained As a measure however,
16 13 still umperfect, for the record measures the heart m a single
plane only To obtain a volumetric measure of the heart 1t would

be necessary to record the silhouette 1 a number of planes The
coronal record 1s, i owever, mn general a sufficient gauge of size, and
this has been used to checlh bedside methods of estimating the size
of the organ Statements of the values of methods now to be dis
cussed are based ¢hiefly on these comparisons

The Mazimal Impulse —In the healthy chest of an adult standing
erect the cardiac impulse 15 usually confined to a small area and
1s found n the 5th intercostal space 3 4 inches (8 to 10 cms) from
the middle hne 3} mches, the value usually given, 1s insufficiently
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elastie
1 Jarge
npple F. -
The mpulse does not move much when the subject lies down,
occastonally there 1y muvement, and 1t 18 then generally towards
the sternum The mpulse 15 not only visible, 1t 1s palpable 4
fuger placed upon 15 clearly feels systolic movement of the under-
lymng heart muscle 1t 15 not an almwost impalpable flicher but a
defintte and more or less sustuned thrust The arcumserbed area
over which this1s felt 1s 1n most men
about 1 meh m diameter, and sts
outerntost it is the best clieal
guwde that we have to the heurt's
a126 provided that this organ 1s not
displaced It usually corresponds
acctrately with the left lwmt as
displayed m the erthodiagram, it
hearts that are net enlarged or not
> greatly enlarged VWhen the heart 1s
considerably enlarged the mmpulse 15
often i the axula The movement 19

ble %L Ofthadagren 1 and alt
16 fther orthoiagracs ate exactiy ope sixth
sutural eze Ladof 165 pars wispht 10810
Saxunal I wise (97) aban)ng Sth sgace
% berSir 13} ¢ns wom mud lre Ier
chs oI nier P340 19 cma from aud ling
It futs mose i 7k £ms on hing down
Tiis and aubsc uent ort oudlsgrams were
tahen in the erect postare The right bordes
35 compose d of 1t auri le (7t 4 ) aacend
nz aorts (441 and supetior Srna casa
(SE ¢ The Ieft border 13 rotapased of
entrile and busal sesels the buch (£}
rerresiting the Eraisverse aotts as it

now to the side, and 1s not a forward
thrast, for the heart hes to the right
of and not belind the part of the
chest that displays the impualse The
antenor surface of the heart 13 no
fonger responsible for the movement
of the chest wall, but, as the heart
enlarges and the impulse travels
back into the asilla, its left surface

" 1
psees backmanls beeomes more and more responstble

for the wmpulse The tmpulse can no Jonger be related to the
X ray silbouette although 1t stil remans an index of the heast’s
s1ze

A well defined mazimal impulse, the outer border of which s
situated 4} inches or more to the left of the mud sternal hune, or
quite clear of the mipple hne i an adult male, s to be tahen
as a definite sygn of the heart’s enlargement m the absenco of
cardine displacement The sign 18 all the more emphatie if 16 18
discovered m the 6th mterspace, st 13 less emphatie if found
the 4th
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elastic The rupple line, al~o u=ed as a guide 1s sound 1nasmuch that
m large men the mpple 15 more distant from the sternum but the
nipple has an mconstant relation to the outhine of the chest wall
The mmpul e does not move much when the subject lies down
oceasionally there 1s movement, and 1t 1s then generally toward:
the sternum  The mmpulse 15 not onlv wisible, 1t 1s palpable A
finger placed upon 1t clearly feels svstolic movement of the under
Iving heart muscle 1t 15 not an almost impalpable flicker but
defiste and more or less sustained thrust The eircumseribed aren
over which this s felt 1s 1n most men
about 1 inch i diameter, and 1ts
outermost Jimit 15 the best climeal
guide that we have to the heart’s
fize, provided that this organ 1s not
displaced Tt usually corresponds
aceurately with the left limit as
displayed i the orthodiagram 1n

.|

14 '8 ) hearts that are not enlarged or not

H greatls enlarged When the heart 13
considerably enlarged the inpulse 15

often 1n the axilla The movementis

T Sy Dtedamar Tth ant sl now to the side, and s not a forward

fart er orthudsa=rams are exartly ope-sizth
batwad ex Lad 1 ears welt11eah

for the impule The 1mpuls
N rav sithouette although 1t
s1ze

thrust for the heart lies to the mght
of and not behind the part of the
chest that displass the impulse The
antenor surface of the heart 1s no
Jonger responsible for the movement
of the chest wall, but, as the heart

* cnlarges and the wmpulse trasels

back into the axmlia, its left surface
becomes more and more responsible
¢ can no longer be related to the
still remaimns an index of the heart’s

A well defined maximal mnpulse, the outer border of which 15
sttuated 41 inches or more to the left of the nud sternal lne or

quite clear of the ni
as a defimte sz of the he
cardiac displacement
dicovered 1 the 6Gth
the 4th

pple line 1n an adult male, 15 to be taken

art’s enlargement n the abeence of

The tgn 15 all the more emphatic af 1t 15
nterspace, 3t 1s Jess emphatic if found
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The 1den that percussion gives & projected image of the heart could
only apply to small hearts percussed on the front of the chest When
the heart 15 enlarged percussion wanders farther mnto the left axilla,
and the stroke 13 now towards the sde of the heart and not towards
1ts front, 1t 1s not & margin of the heart that 18 bemg percus<ed
Margins of the heart are purely imaginary, its walls merely project
certain distances from the mid line m given planes It 1s incorrect 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 1s
approached rather nearly by the heart and by the great vessels An
mcrease of the cardiac dulness to the left 15 an important diagnostie
a1d, but should never be allowed to outweigh the evidence of a well
defined maximal impulse Thus the chief value of percussion to the
left 19 1n bringing confirmation when the impulse 18 11l defined and
1n ascertaiung the approximate extension of the heart towards the
axilla, when no distinet 1mpulse 1s available

In marking out the position of the heart by percussion, moder
ately firm percussion should be used The left border of dulness 18
ascertamed by percussing the 5th sometimes the 6th, intercostal
space, starting well out in the axilla, and working forwards and 1n
wards 1n the chosen space The outermost normal It 1s 4} inches
(11 ems) from the md lme

Inmarking out the right border of dulness the upper border of the
hiver to moderate or rather lighter strokes 1s first ascertained mn the
right mpple Line Percussion 1s now conducted inwards immediately
above this hiver dulness Dulness corresponding to the right auricle
18 generally encountered 13 to 2 1nches (3 to 5 cms) from the mud line,
m the 5th (or sometimes the 4th) mnterspace The chief information
to be obtained from the mght border 1s that the heart 1s or 1s not
displaced Increased dulness to the mght occurs 1n cases of auricular
enlargement, especially 1n mutral stenosis

It 15 uswal to percuss the upper border The method has bLttle
value and 1t 1s open to the objection that the upper border 1s obhiquely
set Tt 1s of much more practical value to percuss as a routine the
2nd left space from left to rght and to cross the sternum The 3rd
left space can be percussed simmlarly 1f desired, and should be m
special cases The 2nd space should be resonant throughout and 1ts
percussion will disclose any materal extension of the cardiac dulness
upwards Simultaneously it reveals the dulness of a dilated aorta,
which under the ordinary routine of percussion 1s often overlooked
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when the maxymal yampulse 1810 1ts normal place Simplo augmenta
tion of the heart beat though produemng a diffuse impulse m the
spices Tarely moves nbs or cartilages appreciably Prominence of
the jrecordial nibs and of the lower stermum 1s frequent when the
heart bas become much enlurged during the period of growth be
fore the chest wall has hardened to 1ts final shape

Emgastric Pulsation oceurs in one of three distinct forms It may
be transmitted from the abdommal aorta and 13 then felt as a for
ward systolie thrust oceurnng a httle later than the cardiac im
pulse Tt may result from pulsation of the hiver and 13 then wisible
but rirely prpable and 18 associated with abundant signs of venous
congestion It may be transmitted from the heart 1n that case the
movement 18 almost always a systolic retraction and pulsation 13
felt agamst the upper margin of fingers pressed mnto the epigastnum
This the usual cardiac form of epigastric pulsation 13 valueless m
estimating the size of the heart being produced very readily by
overaction of the heart and oceurring m many perfectly normal
people In cases of hypertrophy of the heart a strong downward
systolic thrust from the heart 1s sometimes felt by fingers that sk
mto the epigastrium

Percussion —This method of measuring the heart has much value
1f used reasonably It 1s however a bighly subjective method and
has an error that 1s often considerable It 1 crucial in racasunng to
know the error of the method to have but an maccurate measure
may be regrettable but to have 1t and not to know 1t 1s deplorable
Very fantastic ideas have been and still are held of the acouracy
that can be attined by pereussion It1s 1llummnatmg to praetise per
cussion while biindfolded and repeatedly to percuss m a nb spice
chosen by some eritieal observer who chalks the margm of dulness
on the chest wall as 1t 13 estimated Tt does not requre much of this
expenence nor long companson with orthographic records to know
that great nccuricy 13 impossible The left wall of the heart often
movesin by as much as 1 centimetre 1n systole 1t often moves more
than this with respiration Yet we take no heed of the phase of the
cardiac or respiratory cycles mn which strokes are delivered A left
margn of dulness comerding with the maximal spules 18 usual
entough and to be expected sinco this 1mpulse often forms the outer
most pownt of the hieart that 13 uncovered by lung The impresuion of
a sharp margmn of dulness 1n other rib spaces 15 mostly fictitious
this must be 50 1 that there 18 a gradual recession from the chest
wall as the mtervening lnng hssue gradually pereases 10 depth
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nearly all show auricular fibrillation, half of them present mutral
stenosts and most of the remainder some thickening of the valve and
widerung of the ring The aunieularwaliss ofton of the thinnessof paper,
and fibrous tissue replaces 1ts muscle Tt 15 because the muscle has
pernished that the dilatation occurs The left auncle m expanding
bulges to the right behind the right auricle, which normally hes infront
of 1t, mto the lower nght pleural cavity The condition 14 1mportant
m that 1t may be mistaken for pleural or pericardial effusion and
be tapped Dulness 1s extensive to the right of the sternam, from

2 —Flecttaeardiograms from Fi6 3 —Flectrucard ograms from lewds T
leads T J7 and 11 fllustrating pre 17 and IIZ fllustrating, preponderance of the
ponderanre of the loft ventricle R 9 night ventr cle B 18 shortest and § is denpest
tallest in tead T and shortest in lead hlead I R tallest and § & least deep in
IIT S is deepest 1n lead 171 lead IIT Timein ¢ sec

the 4th rb or space downwards the border of dulness extends as 2
conves hne outwards and downwards through or beyond the right
nipple, the whole of the lower axillary region may be dull The
dulnesy at the base postertorly 1s usually less distinet Qther aigny
helping at tho bedside to differentiate the condition from effusion are
cardiac pulsation and clearly audible heart sounds over the anterior
area of dulness

DisTrvCTI0N BRTWEEN HYPLETROPHY AND DmnaTaTtioNn
™ Curonie CasEs
In considening whether hypertrophy and dilatation can be separ
ately assessed in chromic heart cases during Ife we deal with
questions of measurement The only reliable way of measuring the
- 1
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amount of muscle 1n the heart 1s to measare 1t after death, we wergh
the muscle after death and this 1s our measure of the hypertrophy
that was present n life

Tn measuring the size of the beart during Life we arc measuring
the size of the organ with 1ts blood content Our gauge 1s one relating
to the heart s volume By measunng in several planes we might
arnve labonously at an estimate of volume this would include the
volume of the muscle and the volume of the contents Volumetnie
measures after death are fallacious because the heart 1s very apt to
distend 1n dying and because much blood may run to 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 mereased volume 13 a simple measure
of dilatation The dilatation that happens during a severe paroxysm
of tachycardha can be ganged approximately by repeated observa-
tion duning the progress of the paroxysm But no estimate of the
amount by which the heart has dilated can approach accuracy if 16
depends upon observation confined to the end of the attack sinee
the onigmal size of the heart wall be unknown Thus mn a case of
chrome cardsac enlargement ouv only hope of abtaining an acourate
measure of dilatation durning hfe 1s to estimate the volume of the
heart during iife and a little Jater if opportumty offers after death
to subtract from this the volume of the muscle Hypertrophy can
be measured after death volume might be measured during hfe
Dilatation could he measured by combining these two but 1t has
not been done It 1 to be observed that physical sgns, purport
g to mdicate degrees of dilatation in chrome cases, may not be
mtroduced into the argument for any that we may possess wre
unrehiable in that they remain unchecked agunst a proper measure
We cannot assess hypertrophy or dilatation where both occur
together with any real vceuraey erther during life or after death

CoxpensaTIoN '

More than o hundred years ago the view was put forward that
when o heart has gained, i virtue of its hypertrophy, as much as
1t has lost by reason of 1ts dilatation, there Tesults a sort of com
pensation or equhibrium which maintains the cardiae function
1ts normal state The view, thits expressed, gradually became more
dogmatic, govermng the interpretation and even mnfluencing the
recogmtion of cardiac fature If 1t were held, 1n the case of aortic
regurgitation that hypertrophy 13 a process of ‘compensation ,
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enabling the heart to mceet the added load, no exception could be
taken to such a use of this word But the word stands for a fuller
hypothesis It 1s that if dilatation appears, the circulation 15 1m-
perilled, and that the danger unt1 a corresponding degree
of hypertrophy 1s added, then the balance 1s restored, and the heart
again functions normally The later appearance of adverse symp
toms 15 heralded as “broken compensation” and imples that the
balance between dilatation and hypertrophy 1s again upset It1sto
be presumed that the balance 1s upset by a gam of dilatation rather
than by a loss of hypertrophy The hypothes:s 15 open to grave
objections, for this reason, and also because 1t has influenced diag
nosis prejudieially, 1t 1s necessary that 1t should be abandoned as
a chinical tenet

When physiology teaches asit now does, that the normal heart
1n meeting extra work dilates, and thereby icreases its capacity
for work, 1t utters a clear warmng that the hypothesis 18 nat un
assalable, for the essence of the hypothesis 1s that dilatation 1s
deleterious Again, 1f 1t 13 agreed that every breach of compensation
18 remedied by a corresponding hypertrophy, 1t 1s clear that each
event of this kind must leave the heart larger Now ths 1s defimtely
not the case, 1t 13 not necessanly the case even after repeated at
tacks of eardiac failure with congestion The fact 15 that 1t 1s not
dilatation that 1s mjurious but that which 1s responsible for dilata
tion Dilatation of the heart 1s the result rather than the cause of
falling efficiency When a patient suffering from fibnllation of the
auricles loses his venous congestion under digitalis, he does not do
80 because hypertrophy develops and balances dilatation nerther
does he do so because dilatation of the heart disappears Venous
congestion disappears because with the lower rate of beating the
heart acts more efficiently, and if the heart shrinks, as 1t may
sometimes in the process, this 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 beds:ide conjures up or
fosters the belief that, by signs derived from the chest wall, judg
ment upon a balance between dilatation and hypertrophy can be
passed, such a behef 1s grotesque and, n so far as 1t 13 beheved, 1t
obstructs dragnosts It 1s evident that many use the terms “com
pensation” and ¢ broken compensation”, or 1ts ugly equivalent “de
compensation”, at the bedside, and mean no more than to infer that
venous engorgement 13 absent or present, but that 1s not what 1s to
be understood A plain observation 1s garmished with an assumption
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and served up m an unrecognsable form this too prevalent habit
19 permerous for 1t destroys precise thinking Terms i olving un
proved hypothes:s should be eschewed <nd m this mnstance reference
should be to the simple presence or absence of venous congestion
By this directness cumbersome needless and n fact erroncous
assumption 1s avoided and simphaty and exactitude of expression
are secured The diagnosis of venous congestion 1s within the easy
reach of il 1t 18 o simple expression of what we see The diagnosis
of brohen compensation 1n 1its proper sense 18 within the revch
of none
DEeGREES oF CHRONIG FNLARGEMENT

It has been seen that an estimate of the refitive degrees of
muscular growth and stretching m chromic enlargement of the heart
cannot be made Moreover 1t 15 unnecessary 1n the sense that the
goal at which the attempt 1s aimed 15 reached more quickly and
more certamly by examinmg the vems It 13 probable that mn most
instances of permanent enlargement hy pertrophy and dilatation
coeast and are more or less proportioned to each other for weight
can be guessed from the volume of the heart without gross error
during hfe The chief example of inaccuracy 1s the instance i which
a heart definitely pronounced small during hfe weighs much more
after death than was expected These instances are rare

In patients <uffermng from or examuned to exclude chrontc
iserse of the heart we can undoubtedly estimate the size of the
heart m a broad wav 1 most mstances by simple bedude «ugns
Great accuracy 1n measurement as we have seen 13 unittamable
were 1t attunable 1t would serve no very practieal purpose It 13
rarely a matter of much consequence to treatment and never i
a chronic case whether we diagnose the heart of normal size or very
slightly enlarged The 1dea that + fine gauge 15 needed 1s erroncous
a cowse gruge suffices 1f the nght border 1s found in 1ts proper
place and the outer margin of the impulse and Jeft percussion border
hie 4} wnches or more to the left of the mid hine or if these he n
lesser distance to the left and there 15 unmistakable thrust of bony
or cartiliginous structure definite enlargement (meaning shght but
unmustihal le enlargement) of the heart can be dingnosed If 1n
sinular crreumstances the feft border hes farther out and the 1m
pulse farther ont and pcrhaps down nnd there 13 perhaps heaving
of r1bs or sternum  mod t can be diagnosed When the
impulse and percussion border :\n: far out 1n the axlla and there 14
forcible mov ement of much of the chest wall cons: lerable enlargement




i CARDIAC ENLARGEMENT 117

can be diagnosed The subdivision 1 an arbrtrary one and subject
to mmor modification but 1t serves to place patients, from the
standpoint of the heart s size, 1n a few simple categories which
suffice for all practical needs Tt 1s far better to concentrate upon this
relatively simple end result than to attempt fine distinctions of
more than doubtful value

Proanosis

Dilatation —1It follows from the manner m which pathological
dilatation of the heart 1s produced that 1t 1s sigmficant of nefficient
beating, as this 1s produced diversely so the outlook varies for
the manner in which dilatation 1s brought about must be taken
nto constderation W hen dilatationis due to very rapid heart actron,
prognosis 1s really concerned chiefly with this rapid action and 1ts
cessation for when the heart begms to beat slowly agam 1t will
cease to beat wefficiently Dilatation m it<elf does not spell disaster
unless 1t 15 extreme and extreme dilatation 1s usually prevented by
an unstretched or normal pertcardium The circulation can be carried
on for long pertods as paroxysmal tachycardia illustrates while
the heart 13 much dilated and recovery 1z prompt and complete
at the resumption of normal beating Simlar considerations apply
when the heart 1s dilated during infectious 1llnesses the dilatation
15 a measure of the seventy of the porsoning appreciable dilatation
oceurs only when mtoxication 1s reachmg a dangerous level It 1s
natural to regard such a condition ag grave but attention should
not concentrate on the heart other parts of the organism are simul
taneously suffering The seriousness of the situation lies in the course
the infection 1s taking rather than in the dilatation itself Dilatation
as seen 1n infectious disease rarely reaches the grade that may occur
temporarily m paroxysms of tachycardia except in the termmal
and hopeless stages of the infeetion These evamples sufficently
llustrate prognostic considerations m acute dilatation of the heart

Enlargement of the heart in cases of chromc heart disease 1s an
1mportant guide to prognosis In considering this matter 1t 15 m
sufficient to enquire if the subjects of a group presenting enlargement
live longer than subjects of a group presenting none The comparison
should be between two series of patients exhibiting similar signs of
valvular disease similar exercise tolerance etc , but differing only
. ~ B 1 [
1 e 1 ! ‘

[} 1 1



118 DISEASES OF THE HEART cn

In the chronic disease of adults 1t 1s remarkable how httle the actual
physical signs of enlargement change from year to year Enlarge-
ment 1s not & gradually progressing malady Enlargement comes i
the early stages of the disease and tends toremain fived in1ts degree
Hy pertrophy 1n response to a constant new burden 1s now held to
develop fully within a few weehs The reasons why enlargement
affects prognosis are that enlarged hearts are far more prone thin
are small ones abruptly to display signs of failure, that they are more
apt to suffer from thrombotic aceidents, coronary or endocardial,
the latter leading to embolism, and that they tend more to acquire
serious disorders of beating It has long been held, and I think
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 in the prognosts of chrome heart
cases 1n general 1s given 1n the final chapter

TREATMENT

Treatment 1n ca<es of acute dilatation should be governed by the
origin of this dilatation If it arises from a paroxysm of tachy cardia,
then the paroxysm 1s to be treated once this has ended and, as
usually happens, the dilatation has disappeared completely within
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 well and may be
allowed to go about theiwr ordinary affawrs If the dilatation results
{rom an fection then 1t 1s the latter to which the remedies must
be applied and which by 1ts course and sevemty will dictate the
period of rest If 1t comes from asphyxia, then any obstruetion of
the respiratory passages that 1s present must be removed These are
the only common ways 1n which acute dilatation of the heart anses,
and treatment corresponds There 1s no acute condition to which we
can smtably apply the term ‘1diopathic’ dilatation, or that calls for
speaal treatment and after care (for Heart Stramn see Chapter XV1),
but if acute dilatation 15 so severe as to bring with 1t great venous
engorgement, then, if 1t cannot be attached at its =ource, special
remedies for congestion ma3 come under consideration These have
been discussed already under heart failure

Enlargement of the heart, as a chrome malady, 1s bey ond curative
measures Those who display 16 must live well within the imits of
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their reserves Patients who exhibit shight but definite enlargement
of the heart may have good exerctse tolerance, but they should
be restricted to the milder forms of exercise Pattents exhibating
moderate enlargement very rarely possess good exercise tolerance,
and those with constderable enlargement never do, the activities are
to be mited correspondingly



CHAPTER XIII
DISEASE OF' THE AORTIC VALVL

PATHOLOGICAT, ANATOMY

Disease of the aortic valve 1s of several types Rheumatism which
affects the valve 1 joung people influmes 1t and causes numerous
verruco e vegetations to appear along the hine of apposition of the
cusps Cusps go affected ultimately thicken and shrink and often
becume adherent to each other at their commissures Shrinhage

dh 3y produces stenosis Secondary
enleareous depos)ts may occur 1n these same cases and these also
cruse stenosis 8y philis affects the aorta in middle hife the dorta and
1ts ring become dilated the cusps lengthen correspondingly but are
no longer wide enough to meet at their margins which though
opaque may be only a httle thickened sometimes the cusps are
greatly thickened especially at therr margins shrunken and re
tracted agamst the aortic wall Syphibs yields free regurgitation
rather than stenosis In cases of artemosclerosis of the aorta this
process m1y spread to the valve cusps along their commissures
thichening them and rendenng them mcompetent A severe type
of ascending degeneration of the cusps (page 244) 1s not n
frequent n elderly subjects large nodular calcareous deposits are
developed n the bases of the cusps and frequently cause stenosis
In infective endocarditis the valve substance 1s in part destroyed
by uleeration 1 part 1t may be distorted by acgompnymng fibrosis
m the subacute or chronic case n which the formation of new
vegetations and healing procee 1 together

AorTic PEGURGITATION

In aortic regurgitation and especially m free regurgitation the
presaure at the en i of the pulse cyele (dinstolic blood pressure) 13
low owing 1nlarge part to the reflux of blood from aorta to ven
tricle and m part as we shall see later to vasodilatation To mam

10
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tan a full arculation such blood as regurgitates must be thrown
out agam as well as the normal ventnicular content Thus an 1n
creased quantity of blood 1s ejected rapidly into relatively empty
arteries especially when regurgitation 13 free The top of the pulse
which represents systolic blood pressure 1s high The pulse pressure
{the difference between diastolic and systolie) 1s great

SYMPTOMS

There are few symptoms that belong properly to incompetence of
the aortic valve At the most we may recognise those that arso from
the unusual momentum of the 1sswng blood and from the rapiud
expansion of the arteries Conscrousness of the heart beat (palpita
tion) 18 usual and may be severe Throb 13 often felt in the neck and
head and beating 1s heard 1n the ears There may be a general throb
of the body with each heart beat The momentum of the blood s
movement may suffice to ghake the bed or couch on which tho
patient rests and he hears 1t Occasionally the patient 13 awaro of
a rhythmie noise within the chest Dizziness 1s not uncommon and
faintness may be felt while the patient 1s standing

SIGNS

There are two signs that stand out as of chief value i dingnous
and these are the characteristic steep rising pulse of fre regurg it
tion and the diastolic murmur at the cardiac base With hoth theas
s gns present the diagnoss 1s certain with either ono or other 5t 54
probable

W ater hammert Pulse —In free aortic regurgitation the )
of blood ejected at each beat 1s m excess of normal and 1t 35 cjected
by a powerful ventricle mto an aorta i which pressure 14 unusnall
low the pressure therefore nses with abnormal rapuhity and t‘x
an unusual height Thus the characteristic pul ¢ 1y large ferkn,
abruptly to its summit and representing s greatly snereased ran, ;:
of pulse pressure The upstroke of the pulse 13 mucl ute per tl ,’;n
that of the normal pulse (Fig 24) and steeper atyll §f the writ in
which 1t 1s felt 15 held aloft If the whole wrst 15 graspod with th
fingers lymng over the front of 1t the normal pulyg 14 acarce], Il' Iltu
but the aortic pulse slaps the examining fingers sharp) ‘,V .
often a distimet and correct 1m; Py and gives

uantity

pression of an accomy anving, thnll
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(Fig 24) All the pulses of the body jerh foreibly, as does the radial,
and the movement 13 clearly to be seen over the line of the catotid
and brachial 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 rises more and more steeply and to a higher crest,
and so 1t frequently happens that the abrupt jerlang {or water
hammer) quality 1s extreme 1n the dorsum of the foot, for the same
reason the systohe pressure comes to be hgher, often much higher,

AR

F10_1 —Tracins from three selected optical recordy from the radisl julte The hlghest curve 15
the puise of & cave of (ree gortle regurg 1ation (AK) and Is characteristic it Is of extreme abruptaess
in s upetroke which cantinues in & seriea of oscllations to the summit it fs & perfect example
of 2 watet hammes puke

The fowest curie (4 S} 18 from & case of nortic stenosis and 15 anacrotic iu form  sislag slowly over
the shoulder to a very delayed summit

The third curve (V) ia a vormal curve for camparison with the Temainler The vertial Jives
represent time in | of a secon }

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

Because the summt of the pulse ndes high, the fall of pressure
to the dicrotie notch 15 more rapad than normal, a feature that has
led to the use of the name “collapsing pulse” Actually, exaggera-
tion of the rate of fall s far less than 1 exaggeration of the rate of
nise, and cannot be detected with the finger, the term “collapsing”
detracts attention from the essential quality of the aortic pulse and
should be abandoned
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The pulse 1n aortic regurgitation deserves close study, not only
becanse 1t 1s so important for diagnosts but because 1t provides the
only satisfactory guide to the degree of aortic incompetence From
the full arterial signs described there 1s a complete tranwution to the
arterial signs that appear in healthy people, m very shght aortic
reflux the pulse pressure 1s normal in extent and the upstroke normal
m rapidhty
Duastole Murmur —The charactenistic murmur of aortic regurgt
tation begins abruptly n early diastole and fades away It 1s usually
a long, smooth, rather loud, blowmg and hgh pitched murmur,
sometimes 1t 1s much shorter and far less audible and requires very
close attention to detect 1t It 1s heard best over or near the sternum
at the level of the 2nd b or space to night or left of the sternum,
or m the 3rd or 4th spaces to the left of the sternum The stereo
typed phrase that the murmur 1s maximal at the 2nd nght cartilage
1s maccurate It 18 also often heard along the mght border of the
sternum, or may be traced over the precordium as low as the cardiac
impulse In the region of the 2nd nb 1t 13 almost always preceded
by a systolic murmur, and this i3 so whether stenosis 1s present or
not It1sinstructive to note, as a comment upon the timing of mur
murs (page 133), that there 13 no murmur that gives rise to more
frequent differences of opinion or to more changes of opimon by
one and the same observer, than this diastolic murmur when
1solated, and especially when the heart 13 beating a little ramdly
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 need to attempt the timing
of these murmurs—the first 13 necessarily systolic and the second
necessarily diastolic The diastolic murmur 1s often heard more
loudly than the systolic, and at lower levels When the systolic
murmur fails, actual timing of the murmur becomes quite essential
to diagnosis, for 1ts character will not betray its position m the
cycle
The diastohic murmur 1n cases of suspected aortic regurgitation
should be sought for diligently along both borders of the sternum,
and espectally along the left border, where 1t 1s particularly apt to
appear m cases of &light regurgitation that do not affect the pulse
It should be sought m the erect and lying posture, and particularly
with the breath held in deep exprration Even so m some cases 16
will prove elusive, vamshing completely from time to time

The degree of mcompetence cannot be gauged exther from the
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loudne 5 or the length of the murmur When the pui-e indicates
free regurgitation the 2nd cound 1> often but not alwav inaudible
at the aortic eartilage entncular enlargement 1» the rule mn the-e
cases but 1ts extent 1> too indirect an evidence and1 1n fact quate
unreliable 1 gaugmng the state of the aortic valve Tt 1> the pule
that most rehiably indicates the degree of regurgitation

A diastolic murmur 1= sometimes heard over the main artery of 2
lmb m c1e of con_picnous acrhie mecompetence 1t 15 produced
beneath the stetho cope and 1s not heard except when other «igns
of aortic reflus are qmte obvious consequently 1t has httle value

DIFFEPENTIAL DIALNOSIS INCLUDING PULMONSRY REGUEGITATION

The Pulse —The charictenstic «igns found 1n the artenal sv<tent
m aortic mecompetence are repeated fulls n onls one condition
namelv artenovenous anistomo 1 Here the leak 1 {rom atters to
vem rather than from arters to heart Every arteral «ign of aortic
reflux that has been named 15 repeated 1n free artenovenouns ana to-
mo 15 and repeated 1n 1ts extreme form The pulse has abruptnes
though mn less degree m <ome cases of patency of the ductus
arterio us where the leak 1> from aorta to pulmonarv arterv i1
al o al rupt though not extremelx to m conditions of sumple pent
pheral vasodilatation Aortic reflux artemovenous anastomo 1s and
patent ductus arterio us (page 262) are distingushed by the «igns
that occur directly over the corresponding lesions

Tte Hurmur —A low pitched blowing eatlv dia tolic murmur
the apical region strietlv confined to the impul-e in a case of auncular
fibnliation with low ventricular action 15 due to mitrai stenows
{see page 131)

An early dinstolic murmur heard in the 3rd and 4th left <pace
cnses of miteal <teno~is should be attnbuted even when the pul-e
1> unaltered not to pulmonary but to <hght ~ortic tnecompetence
The murmur described by Steell and attnibuted to pulmonarvy re
gurmtation 1 mitral steno s cannot be differentiated from an
aortic murmur 1 the living <ubject The pulmonary valve 15 verv
tarels deformed exeept by congemitnl dieace {prage 269 ot by acube
snfective endocarditis (page 191) When infection 1s certam and there
are no artenal sym. of aortic i ease or of <vstemic embohi m a
dinstolic murmur 1t the pulmonary cartilage will cometimes render
pulmonars vegetations su peet

The to and fro murmur of aortic valve dizease 1> sometimes diffi
cult to distinguLh from to and fro fnction sounds (deseribed on
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page 174) when these are confined to the base of the heart Difficulty
1n diagnosis oceurs 1n cases of subacute rheumatism when a soft to
and fro murmur develops 1n this situation and as yet other signs of
pericarditis are obscure The point resolves itself with time There
may 1bvo be difficulty 1n the same mfection when widespread friction
sounds have developed and, clearing away, leave a persistent to
and fro murmur at the base, which may be interpreted either as
pericardial or aortic 1n ongin The presence of much regurgitation
will be recogused or excluded by the pulse Uncertamnty as to the
presence of slight aortic valve damage, when the heart 18 known to
have been expoced as a whole to rheumatic mflammation 1s of Iittle
consequence
RUPTURED AORTIC CUSP

Spontaneous rupture of a healthy aortic cusp does not occur
Most instances of rapture are of cusps that have been affected by
syphihs (or subacute bacterial endocarditis) a little 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 its edge to
1ts base The accident 15 most Likely to occur when the subject 1s
makng a considerable effort, thus rasing aortic pressure In such
a case the subject may feel as though something has broken in the
chest he becomes very breathless, or falls 1n a state of collapse or
actual and on shows signs of acute dilata
tion of the heart S from the of the d
sometimes a httle later, the patient may notice a rhythmic nowse
within hus own chest On exammation the Wassermann reaction 1s
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 1t 15 often musical
n quality (Fig 25) and 1s associated with thrll

CONSECUTIVE PHENOMENA

Rapid Pulse —In deseribing the signs of aortic regurgitation cer
tain phenomena have been omitted because they are not the direct
and 1mmediate consequences of regurgitation, though they often
follow from 1t A chuef consequence of free aortic regurgitation 1s a
low mean blood pressure, the low pressure 15 the usual cause of the
merensed pulse rate that 1s common 1 this state, though 1t may also
arise from infection

Ve asodllalatzon —A phenomenon usual 1 free aortic regurgitation

15 vasod n 1y in the face, also in the upper
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Limbs and sometimes more generally The facial skin 1s of a fresh
colour 1s a hittle or sometimes greatly flushed 1t 1s warm or hot
The 1dea that aortic regurgitation causes pallor 1s erroneous 1t arose
at a time when subacute mfect e endocarditis was unrecognsed for
the latter disease affects the aortic valve and often causes intense
pallor (pages 186 and 189) so does long continued rheumatism It1s
mainly because of associated vasodilatation that capillary pulsation
(page 40) 1s so frequent mn free aortic regurgitation this pulsation s
usually to be seen oceurring spontaneously 1 the cheehs and fore
head and can be eheited readily in the hp and lobe of the ear by
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

sounds are ad cated Time In 4, sec

n parts of the slan that are warm or hot and never in those that
are cold thusitis 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 1s seen
equally well m cases of free umon between the superficial femoral
artery and veln here too there are both high pulse pressure and the
signs of vasodilatation If the common femoral vessel 1s obhterated
by pressure and the arteriovenous anastomosts thus cut off from the

Enlargement —A measure of cardiac enlargement 1s clearly con
secutive to aortic regurgitation but has been more convemently
discussed 1n 2 previous chapter (page 106)

Anginal Pain occurs In many cases showing aortic regurgitation



i DISEASE OF THU AORTIC VALVE 127

1t might be just to regard this pain as determtned 1 some cases by
the extra work that the valve defect imposes, but 1ts inclusion 1
the symptom complex of aortic incompetence would not be m the
best interest exther of stmplierty or clarity

AorTIC STENOSIS
It 1s a sound rule rarely to diagnose conditions that oceur rarely.
Aortic stenosts 1s far less than aortic p and 1ts
diagnosis should be infrequent It occurs chiefly m elderly subjects,
occasionally n the rheumatic hearts of younger subjects

SYMPTOMS SIGNS, AND DIAGNOSIS

There are no symptoms of aortic stenosts

Anacrotic Pulse —The outstanding dragnostic sign of aortic sten
owus 18 a small pulse, nsing slowly to a delay ed summtt, the condition
should never be dizgnosed without this sign An expenenced finger
will detect 1t 50 often will mnspection of pulsating arteries Some
fimes an earlier summut 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 i the pulse s form 1s
the direct consequence of stenows, the degree of change 1s related to
the degree of stenosts It 1s for this reason that the sign 1s 50 essen
tial for, if the pulse rises quickly, such stenosis as may be present 1s
not worth diagnosmng as such The slow nsing, and the anacrotic,
pulse may oceur 1n any other condition 1n which there 1s an mcom
plete and local obstruction anywhere between the aortic valve and
the pomt on an artery at which the pulse 1s felt The mechamsm 1s
always the same—the primary wave of the pulse 1¢ spent 1 over
coming the obstruction, for this reason systolic pressure 1s lower than
1t otherwise would be No other lesion, however, produces this pulse
with anything ke the same frequence as does aortic stenosis In
aortic aneurysm, through clot or through constriction of the mouths
of branches anisng from the sac obstruction may oceur 1n outgoing
vessels The obstruction, however, 1s usually confined to one, less
frequently to two of the three vessels that issue from the aorta,
namely innominate, carotid, and subclavian artery so1t 1s not very
common to find the pulse universally slow rising m aneurysm, or to
find 1t rising with equal slowness 1n the two arms A universal ana
crotic pulse occurs as a rare phenomenon m cases of advanced
arterial disease with & weakly acting heart In all the different



128 DISEASES OF THE HEART oH NIt

1

named, lud aorite stenoss, the systolic blood
pressure, like the peak of the pulse, 1 reduced 1n Jevel

Systohic Thrill —1 he second sgn 18 o systohe thrill at the base of
the heart, uswally mavumal at the 2nd mght cartslage or space
This ssgn 33 usnally to be detected if carefully sought, by placing
the palm of the warm band freshly on the base as the subject 1s
completing a deep evpuation to hold respiration in this position
Though 1t 15 an expected sign, diagnosis may proceed without it,
but & ciagnosis cannot be made by means of 1% alone It can ocour
in sortic 1alve disease when there 1s little or no stenoss, and ocea-
stonally when there 1s no diseass of the valve, but anaemia 13 present

Systolic Murmur —Lhery case of aorhic stenoss presents & sys-
tohe murmur, heard londest where the thnll 1s best felt and carned
up to the elaricle or heyond into the neel along the carotid vessel
A harsh murmur 18 the hmt to examine for thnll The aystolie
murmur 15 3 gudmg sign but has po further value in diagnoss A
systohc murmur at the aortic eartslage 18 usual 1n any form of aortic
valve disease m dilatation or anrurysm of the ascending aorta, in
atheroma of the base of the sorta it 13 qmite common m anaemma
and m any conditiore in which the action of the heart 1s augmented
To diagnose stenosis on the basts of such & murmur 1s unpardonable

Presence of dortc Regurptation —While the slow-rsing pulse is
an essential &gn 1t 1s not qute suficent The systohe thnll focates
the obstruction and thes mds diagnoss, @ harsh murmur may be
uced 1n the same way The presence of the diastobe murmur of e
competence can be used smlarly to locate the disease, for stenosis
rareh oceurs without this sign of regurgitation It 1s to be noticed
that the murmur 15 ated alone, for an abruptly nemg pube 35
sufficient evidence that there 1 no matenal stenosis




CHAPTER X1V
DISEASE OF THE AURICULO VENTRICULAR VALVES

PATHOLOGIOAL ANATOMY

Anitral Valve —Disease of the mitral valve usually results from an
mflammation of the valve occurring during the course of active
theumatie disease (page 195} In the early phases of its mflammation,
the two cusps present narrow bands of small sessile and closely set
along their surf: of apposit Beneath and mn the

substance of the cusp 19 a more widespread mflammation The 1n
flammation leaves, m healing, a thickened margin to the cusp, the
thin and flaceid edge that 13 so necessary to perfect closure bemng
destroyed Early thickeming and rounding of the valve margm 1s a
recognised cause of mutralr y's R ted or long
inflammation leads to higher grades of valvular deformty, the
margins become more thickened and adhere together at thewr ad
Jacent borders, at first the finest subdivisions of the chordae tendmeae,
later coarser subdivisions, become matted together and to the cusp
against which they lie The process spreads down the mam chordae,
and these and the cusps become cemented and encased in new tassue
Gradually the valve apparatus 1s converted mto a contracted and
nigid structure, and pterced by a buttonhole or funnel shaped orifice
that can nerther close nor open This 1s stenosis The rheumatic in
flammation that first produces crumphng with regurgitation ult
mately produces stenosis, 1628 one disease presenting a vartant picture
at different stages of 1ts progress

There 15 a condition of atherosclerosts of the cusps, and especially
of the aortic cusp of the mitral valve, that sometimes proceeds to
caleareous deposit sufficient to cause stenomis Caleareous valves m
elderly subjects are sometimes of this kind, they may be formed
earlier by deposition of lime salts in tissues sclerosed by rheumatism
Syphilis does not damage the mtral valve

In enlargement of the left ventricle 1t 1s frequent to find the
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chaimber and aurculo ventnenlar rmg didated after denth and the
whole mitral valse enlarged its chordae long, the valve curtawns
having a widersneep but thewr substance thicher and more opaque
than normal Such valves are probably often incompetent we haie
hewever no adequate test of mtral mncompetence at autopsy

Infective endocirdibis ulcerates the valves and often cuts the
chordne thereby rendering the valve mcompeient or by heaping
up vegetation may cause abstruction at the onfice

Tricuspid ¥ alee —The only common cause of lestons of the valve
15 theamatism and 1t follons just as does mutral disease from a
charactenstic wflammation of the vaive The tncuspid however, s
less frequently and far less severely involved than 1s the mtral
valve W hen stenosts is present st 1s shght the thrchened valve edge
formng a fized ring of copmderable s;e severe witral stenoms
usually coexists

MrrraL STENOSIS
TS RECOGNITION

Although many symptoms may be complamned of by patients
suffering from mutrl stenows there are none that can be asenbed
properly and usefully to this deformity of the valve A number of
pitients with developed stenosis are quite free from symptoms and
the discorery of the disease comes as a surprise Only signs of the
dhsease wilt be diseussed here

An abrupt and aceentusted lst sound at the impulse an necentn
ated or redupheated 2nd sound it the pulmonary eartidage aresigns
commonly ocowrrmg wm nutral stenowis but these migns alone or m
combmation with or without an assoarated hustors of rheumatic
fever form an wsuffictent basis for diagnosis They result oftener
{rom augmentition of the hewrt beat than from mitral stenosis but
they serve usefully as guiding signs to the Jatter condition suggest
mg closer scrutiny of the mutral valve than it would otherwise
obtan The presence of signs supposedly mdiwcating hypertrophy of
the right ventricle should not be cited as evidence of nutral stenosus
this method of procedure 15 too indirect to be sound One sign only
Justifics the diagnosss antd that 13 the appropriate murmur The
corresponding thrall when this 1s present 1s of course to be meluded
1t 13 no separato phenomenon the ear hears and the hand feels much
the sume yibritions when these are both andible and palpable
The murmur of mutral stenosis 18 the only heart murmur that menits
and requires much studv
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A word first of all about the thnll It 1s best felt with the palm
of the hand freshly applied to the chest wall i the region of the
npulse, to have value 1t should be sufficiently sustained to possess
a distinet purring quality It 1s unwise to accept as thrll anything
but an unmistakable sign The thrill has much the same distribution
1n the ey cle as the murmur though 15 18 not always percerved to last
so long, 1t 13 mare elusive than the murmur and less important m
diagnosis

The murmur 15 almost always loudest at the mmpulse or close to
1t, and 13 usually confined closely to this region, though sometimes
heard over a wider area of the precordium It will be described
first a3 1t 18 derived from a pormally beatmng heart, and later, the
sounds as modified by auncular fibnllation and other abnormal

h will be d d The d pt. which m certamn
aspects differs from current teaching 15 based upon a long experience
of auscultation and, perhaps uniquely, upon a close comparison of
what 18 to be heard with what 18 to be recorded by microphome
methods 1 a Jarge number of selected cases The graphre method
alone places the tume relations of these murmurs beyond dispute

With Normal Bhythm —The characteristic murmur s of low pitch
usually rough rumbling or rasptng and ends abruptly i a loud
sound with which 1t 1s continuous This sound 18 1n fact the first
sound of the heart, which bemng usually and often greatly accentu
ated 13 chiefly responsible for the 1dea that the murmur rises 1n a
crescendo It 15 erroneous to believe that the murmur 13 nsually
recogmsed by tmming 1it, although this 1s steadiy taught Most
people though capable of 1dentifying the chief murmurs readuly, can
not and never will time murmursrehably Theyrecognise this murmur
of mitral stenosis the instant 1t 1s heard, as I do myself mn routme
work, by its low pitched abruptly ending noise Much labour 1s
lost and many ultimately fail to know ths murmur through per
sisting m the effort to time, wnstead of learnng to know 1t as one
learns to know & dog s bark

‘The murmur 15 due to the passage of blood through the constricted
orifice of the mitral valve in dlastole The phases of diastole mn which,

hn - ERRTR

may be attained for a shorter or longer part of diastole What parts
of diastole are filled by murmur depends mamly upon the rate of
heart beat and upon the degree of stenosts Given that a certamn
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amount of bleod has to flow through the onfice each minute the
viloasts of flow will be greater as drastole becomes relatively shorter
with faster heart rate in lihe eircumstance the velocity will be greater
a the orifice 1s smaller In most cases of mitral stenosis, as these
come unler esamumation the rite of beating 15 rapid aud the
~teno 1 moderate or constderable consequently the veloctty of
flow 1~ hu b and it 1s the rule for the murmur to occupy all dhastole,
begannmg with the 2nd sound and ending wath the abrupt 1st
sound {F1,~ 20 27 and 28) Names become stereotyped and 1t 1s
<till custe mary to bear this full diastohe murmur calied presystolie
athough this term ean rarely be used with accuracy When the
heart 1 leating ot 120 per munute as 1t often does m out patient
< < it clearls cannot be used accurately for mn these patients
Iin t k i no more than } second and presystole shall we say, J«
~ecundd  dnration The pomt would not be stressed so much were
1t not woportant to realise that there 1s a manifest tendency, which
i~ traditacnat for the medical profession to exaggerate the accurics
of its ubgective methods of exammation In using any method of
men ur it it - essential to know the error of it as has been stated
¢ uwher m wunneetron with the measure of cardiac enlarg:
{page 110) and the ervor in ttmiag can scarcely be less 1t 13 usually
morc than  second Graphie regastration and even very attentive
auscultation directed especialhy to detect a gap between 2nd sound
and murmur shows that murmurs confined to late diastole are com
paratiseds rare They are only displaved by hearts that beat slonly
and i which the steno-ts is not advanced In rare caves i nhich
the heartr heatngslowly the murmurmay appearm presystole and
Al o1 Cirh diastole Teaving a gap m md diastole clear of sound
Mitral steno 1s 3 not usually dingnosed m chuldren before the age
of ten vears At thes stage and for a few years the murmur charac
tery g, mitral stenosis in these voung subjeets very often oceurs m
mid diastole (pige 193} The reason for 1ts cussous powmtion 18 1m
perfectls anderstood but 1t 19 well to know that thisvaration ocours
Larly Durgnaws ~In teachng that the appropnate murmur 18
the onh rign justifving 8 diagno-1s of mutral stenoxis, I do so sub
Jett 1o ¥t Fe vrvation tet the mrormur 13 digentty sought, wad
that a reaconable effort has been made to elrert 1t The murmur 58
heard with much greater frequence v hen the patient hes than when
he stands and oftener when the patient lies upon the left mude
than upon his back 1t 18 heard with especral frequence when one or
other of thise tna It postions has just been assumed by 8 patient




xv  DISCASE OF THE AURICULO VENTRICULAR VALIIS 133

who has been sitting or has just taken sufficient exercise to rawce
the pulse rate and the velocity of blood flow through the onfice as
1n smtting up and lymng down a few times Close attention should be
paid to the sounds at the mmpulse duning the first 5 or 10 beats

of the heart immedately following the assumption of one or other
of these postures after exercise So often 1s the murmur audible 1
these circumstances only and for a few cycles only or so often does
the murmur become unmistakable only under these same conditions,
that no subject deemed likely to have mrtral stenosis should be pro

claimed free of 1t until these special tests have been employed They
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should be used 1n every ¢ase of suspected heart trouble where there
35 on aceentuation or a reduplication of the st sound or of the 2nd
pulmonary sound or where there 19 an apical systohe murmur If
they are <o used as a routine, expertence soon shovs that the signy
just named ave uscful gwdes 1n suggesting the specal tests but
onee ~o used can be neglected as actual diagnostie signs of mtral
stenons Under the routine here desentbed which eventually rejects
all signs but the appropnate murmur early mitral stenosis w1l very
rareh be overloohed Vi hat i< of equal if not of greater, consequence
15 that the hikehhood of diagnosming thus dusease of the valve where
none exists will be lessened greatly There are of course cases
which owing to the prosence of venous congestion, exercise or
postura! tests are undesirable 1t 13 of Little consequence to such
patsents whether o diagnous of mitral stenoes 1s made or nob

In dunicular Fibrallation —W ben the auneles are fibnillating the
character of the murmur of mutral stenosis does not usnally differ
from the commaon murmur heard while the rhythm is normal That
s ta say 3t1salow mtched rumbling or rasping murmur In most
untreated cases &een for the first tome the ventmeles are beatang
ripsdh In such cireumstances the murmur occupres full diastole and
ends in an abrupt Ist sound thus giving as usual a crescendo effect

In cases of normal rthythm as we have seen the murmer usually
occupies {ull diastole but with slow heart action may become con
fined to one part of diastole the favoured purt of the oy cle 1s then
presistole In aurtcular fbnllation when the ventricle slows the
murmur hhewrse fals to accupy full diastole but the favoured part
of the ¢y cle 1s now earhy duastofe That 13 so because the aunicles have
<eqsed to function and to foree blood rapudly through the omfive at
the end of diastole and i these cireumstances the entry of blood
from the auncle 1> at 1ts fastest hately after the of g of the
aurcnlo ventricular vatves the auncles bemng then engorged with
blood that has been dammed up in them duning ventricular sy atole
The velority soon lessens as diastole proceeds and so the murmur in
question tends in general to be imtnuendo In cases of fibnilation
where the ventrienlar action 15 very slow, the murmur 1 confined
to early dinstole m all eveles and {for sn unexplained reason, often
tends to lose sts rasping quality becoming soft and resembling more
m character the murmur of aortic regurgitation Usually the ven
tricle beats less slonly though trregularls and the murmur retams
1ts ehracteristic roughness 1 fills the whale diastole of short ey cles
and fills early and oud dustole inlong eycles tathng awey and leav
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g an appreciable pause between the end of the murmur and the
subsequent 1st sound This combination of sounds 1g extremely fre-
quent and should be known thoroughly, 1t requires a little thought
to understand 1t, to help 1ts apprecation I have mserted a graphw
record of such sounds taken 1 ly with an elect

gram (ig 29)

When aurscular fibrillation develops m cases of mitral stenosis
with normal rhythm, a late drastolic murmur previously heard some-
tumes disappears or becomes much less distinct owing to the loss of
aurieular systole 1t 13 well recogrsed that, in aurteular fibrillation,

mutral stenosis may be concealed, the heart at times presenting no
murmurg The tests previously deseribed will usually eliert the mur-
mur, or render & doubtful murmurunmistahable, here, as 1n mstances
of narmal rhythm

The chief vanation of the murmurs m mutral stenosis that have
been d d are d up 1 the panying table, the com-
monest example being those 1n the 3rd and 4th lines

MURSIORS OF MITRAL STENOSIS

Teart Normal Rhythm Auricular Pibnllation

1 Rate slow, stenoss early | Presystolic

2 Rate very slow, stenosis [ Early and late
developed diastolic

3 Rate rapid stenosss de | Full drastolic Full diastohe

No murmur
Ensly diastolie

eloped
4 Rato moderate stenoss | Full disstohe | Full disstolic 1n short
developed cycles, early and med
diastohe m long cycles
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This table shows at a glance the part played by aurtcular syetole
in determining the phase of drastole in which the murmur appears

The mfluence of aunicular systole can also be studred 1n cases of
rattral stenosts associated with heart block 1f the mterval between
aunculr and venincular contractions widens a shorter or longer
gap of silence 15 noticeable between the murmur and the 1st sound
If @ 1 bloch develops then two similar murmurs will occur the one
n presystole and the other in early drastole and each the result of a
corresponding heat of the auricle Instances of these lands are not
very uncommon stances of mitral stenosis and complete block
in wiuch the murmur alters its position from cycle to cycle are
rare

Fhnt s Murmur —This murmur may be defined as one that re
<embles the murmur of mitral stenosis and 1s heard m cases of free
aortie regurgitation m which mitral stenosis 1s subsequently proved
absent The precise manner m which the murmur 1s produced 13
upknown 1t 1s not uncommon Very rarely 1t may be as rispig
14 that of mutral stenosts and may so it 13 saxd be accompamed by
a thll usuaily ot 15 of low mitch 13 rumbling 1n quahty, occupres
full diastole but is less audible than the similar murmur of stenous
In ecases of 1ortic regurgitation where a diastolic rumble 1s heard at
the impul e 1t 18 impossible to telf the ongin of the murmur from 1ts
charecter or tumng 2lone Those who aim at complete anatomieal
accuracy m dragnosss will come nearest to accomplishing therr pur
pose by using ascomated snformation ¥f regurgitation 1s shight 1f
the beart 1s small or there 1s a lustory of rhenmatic fever or chorea
mistral stenosis may be dragnosed if the heart 1s large or the aorite
di 15015 suspected to be syphilitic m ongin mutral stenoss should
not be dragnosed Actually the pomt 1s not of practical aportance
the decision taken one way or the other will alter neither prognos:s
nor treatment

MrrrAL REGURGITATION

SISTOLIC APICAL MURMURS

Cardiorespiratory Murmnr —Thys 13 the commonest murmurheard
a1 the regron of the apex of the heart Itis usually heard bestatora
Iittle bevond the impulse Often 1t 1s audible over a wade area being
frequently distinet not only over the precordum but i the avila
and at the angle of the left seapula It1s a short high pitched blow
wgsound It 1s mreshty part of a breath sound and 13 most audible
or only audible 1n mspreation the normal vesieular murmur beng
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‘broken mto two or more short murmurs by the heart beats But
until thoroughly Lnown its respratory relationship 1s generally over
Jooked, when a short and nconstant murmur of superficial quality
15 heard, 1ts relationship to respiration, and the effect of suspended
breathing upon 1t, should be observed The ventricle at each systole
creates & little vacuum m its neighbourhood and so nereases
the rate at which amr enters the lung Tt 1s a normal phenomenon
when the heart 18 beating quickly and strongly, as m exercise
or excitement 1n steep uphll walking, when the mouth 13 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 accompamment of the overact
g heart

Ezocardial Murmurs —Precordialsy stolie murmurs thatareshort,
seem superfical and have any scrapig qualhty are usually regarded
as produced outside the heart by roughemng of pericardium or
pleura, the opportumty of examinng the suspected membrane does
not often occur ¥ henit does occur, 1t 13 sometimes, but by no means
always, possible to find 1n them 2 lesion to which the murmur may
be attributed, proof however, 18 rarely forthcoming During life the
distinction between systolic murmurs that amnse within and without
the heart, so called “endocardial” and ‘“‘exocardial” murmurs, 18
often impossible, unless the latter are represented by the character-
13tie, widely heard, to and fro fnction sounds of recent pericarditas,
or are frankly cardiorespiratory

Inconstant Murmurs —Not infrequently a soft, blowing systolic
murmur 1s heard mn the region of the cardiac impulse while the
patient 15 m one posture only, usually the lymng, sometimes the
standing Some murmurs of the same character vary much in m
tensity from day to day, others appear only after exercise Such
murmurs are usuglly audible over a relatively small area of chest
wall, though this 1s not always so

Constant Murmurs —A considerable proportion of systolic apical
murmurs are relatively constant from cycle to cycle and from day
to day, they are in general harsher and longer murmurs, and are
heard over a wider area of precordium and axilla than the 1n
constant murmurs previously described These are the murmurs
that are usually regarded as chiefly sigmfying mitral regurgitation
Amongst them 15 the murmur that starts in mud systole, a delay
that causes 1t frequently to be mistaken for one occurring 1n early
dhastole
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MITBAL REQURGITATION AND ITS SIOoW

It1s desirable to emphasise at onee that m discussing the diagnosis
of matrnd regurgitation we are not discussing except mdirectly the
diagnosis of mitral disease the two problems must be dealt mith
sepirately

There are no symptoms to be attributed usefulls to mitral re
gurgstation The only sign that can be named 1s a svstohe murmur
It has been sud that in mitra] regnrgitation the 1st sound of the
heart may be replaced by murmur graphic records always show
the Ist sound The fact 1s that the ear in hstenung for the st sound
1s confused by a loud murmur

A real dufficulty m pting Iy to certain
ststolic murmurs with mteal regurgitation l!es m the frequent um
possibility of stating from the appearance of the valve after death
whether leahage has occurred or not duning hfe From this stand
pomnt 1t mas be sud that i} regurgitation can be declared to have
happened in any one group of cases more than another, 1t 13 n the
group m which the cusps are subsequently found so thichened that
the ngd valve opening 15 meapable either of opening farther or of
closing  During life these cases of stenosis should present the sign
of regurgtation The facts are these In sbout one third of the eses
no murmur can be discovered 1n the remmnder a systohc murmur
18 heard m the apical region This murmnr may be quite local more
often it may be followed well out to the axilla It may be <oft almost
to maundibiits 1t may be musical or 1t may be harsh and loud
oecasionally 1t may be associated with thrill It 1s usually constant
from cvele to cycle and from tume to time but 1s not always so
Thus the sign of regurgitation 1s to be recogmsed as very vanable
from case to case Moreover all these vaneties of murmur are heard
from time to time 10 c1ses m which at autopsy no real fault can
be found with the valvular apparatus It 1s then quite usual to sup
pose that the muscular ring surrounding the base of the valve s re
hhved sufficiently to produce leakage In the past we have been
near to behieving on @ priore grounds that a distinet sy stolic murmur
at the mmpul ¢ must be caused by regurgitation identifjing o 835
tohie murmur and then assnoung it to anse out of regurgitation In
most wstances this assumption may be nght wn some wstances
tb 15 wrong for there are other ways i which these murmurs
are producett There are vers defimte elements of weabness m
our way of diag g mitral regurgitatron It 13 never very satis
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factory to base a diagnosts upon a smgle sign and the position 15
msecure when the sign 1s not known to be of a ugh grade of rel
ability

If we are treating a case of acute infectious disease or a frail
elderly person and we are sure 1n such that a systolic murmur has
recently developed at or near the impulse we may be Justified 1n
interpreting this as the first mdication that the heart 1s dilating
and so 1t may be xmportant but we are hard.ly Justified in defimtely
drawing this unless 1 ly or later direct signs
of enlargement can be found The systohc murmur 15 chiefly a
guding sign and as such may have a distinet value An open window
may be such a sign to & police officer on night rounds he may sus
pect but does not necessarily conelude there 1s a thief in the house
A fixed systolic murmur in cases of chrome heart affection has a
similar value i that 1t 18 sometimes the first sign to attract attention
and lead to close exammation of the heart

Confidence 1 the value of a diagnosis of mitral regurgitation 1s
reduced not only by frequent doubts as to whether regurgitation
actually exists or not but by our total mability to state its degree
if 1t 1s there There may be some grounds though they remain
madequate for claimmng that harshness thnll audibihity over a
wide area or other chiractenstics mark the murmur of miral re
gurgitation no elaim has yet been made that partienlar quahties
betray the shght or the large leak Assuredly if the diagnows of

qua matiers 1t matters according to

1ts degree

Briefly the d of mitral has a very Limuted
importance 1t may be useful as an early mdrcation of muscular
failure 1 acute mnfectious disease and occasionally m old age
Further reasons will be given for concluding that 1t should not be
allowed to modify erther prognosis or treatment (page 146)

RecooNITION OF MITRAL DISEASE

To recogmse mitral disease by means of systolic murmurs 1t 1s
first essential to be accurate i elmmating all murmurs cardio
respiratory or net that anse otherwise than from the mutral valve
16 15 secondly essential to differentiate clearly between a mtral
murmur that s due to faulty ventricle or to diseased valve To regard
any distinet systolic apical murmur as meamung a diseased valve 13

hle The t that a long harsh systohe
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murmur heard 1t or beyond the impulse wsually signifies mteal
disease and that this mterpretation 13 more rehiable when there 1s
2 lustory of rheumatic fever 1s as strong o statement zs can be
defended

Acenrate diagnoss of disease of the mitra] valve depends upon
the recogistion not of mutral regurgitation but of mitral obstruc
tion Jt hns been stated already that rhewmatic fever produces
both these defects and that the underlymng conditions wre buf
stages of one and the same dwsease Thus diagnoss of rheumatic
mtral disea ¢ 1s phshed most tely (and m speaking of

¥ 3 30 Cnthodisgram Man nged o4 Ftg 2t —Orthodlagran Man aged 3

we ght 114 1o % wal atenosis (dovetoned
1 luw the aortic knob (K) appeat the pro
3 1on of P the dilated pulmonary artery
of ¢ theeniarped conus' and the outl ne of
the catile (V) the apes of whet i3 un
us afly fo ni The sigt ¢ qurleular hadaw
RS 1 enlarged

itral stenonty (deseloped  wostle regur
gitation {slight} and great enlirgement of
11 @ heart. The 1 2t border s coraposed of
ascending 2ora (443 wiich ts d placed
0 ealateed fight auricle (R4} and thebo
giunlogof the enk eged rlgt & entrd lefRY)
The left border tonsists of aortle knob (1)

dltated pobmonary srtery (P) greatly en
targed convs (C) and seatel b (1)

accuracy e must take mto account not only correct guesses bub
the clunnation of meorrect guesses) at the present tume by starting
at stenosis and earrysng bach the diagnosis of this leuion as far as 33
posuble 1f the method of carly diagnosts (page 132) 1s followed
many cases that mught otherwise pass as mitral regurgiiation are
transferred mnto the dectsive eategory of stenows by using care to
unveil these early eases the attempt to mterpret man) systolic
murmurs becomes needless Of the cases that remam it 1s questton
able if & diagnosts of mutral disease can be made securately m a
sufficient percentage to warrant the attempt upon the bass of
present physical signs
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TRICUSPID AFFECTIONS

Tricuspid Stenosis —There 1s only one sign of this condition that
has much value 1t 18 a murmur like that described for mitral
stenosis, but occurnng over the lower part of the sternum Charac
teristically 1 these cases, a murmur of mitral stenosis 15 heard at
the impulse, 15 lost, and the sumlar murmur of tricuspid stenosis
becomes audible as the stethoscope 18 moved inwards towards and
to the sternum Absence of a tncuspxd murmur does not mean that
the valve 1s und d A pi pul of the liver recorded
graphically was once, but 18 no longer thought dragnostic of the
lesion I have not known the diagnosis, when mads, to affect the
management of any case

Tricuspid Regurgutation —A constant blowing systolie murmur,
confined to the regton of the lower sternum and ensiform cartilage,
13 not uncommon 1n cases of venous congestion and 18 usually
ascribed to tricuspid regurgitatron Much more often than not, m
cases of general venous congs no distinet of the kind
can be heard, moreover a sumlar murmur 18 audible from time to
time, and especially after exeraise, m people who are apparently m
good health Itis probable that the tricuspid valve readily becomes
leaLy

In the old theory of back pressure, the pressure was supposed to
mise 1n the right ventricle before 1t rose 1n the vemns, and the tn-
cuspid valve was pictured as one of the last lines of defence Incom
petence of this valve was regarded as the signal for engorgement of
the veins, and so tricuspid mcompetence came to be used almost
as an equvalent term for venous engorgement The hypothesis
neglected the facts that, by obstructing the outlet from the right
ventrcle, this cha,mher cannot be engorged without raising venous

p , the nise of pressure 1 venous

difficulties 1 the way of diagnosing tricuspid incompetence by
auscultation are sinular to those already stated for mitral mncompet

ence, the diagnosis 1s 1n general merely a statement of the discovery
of a murmur, which 1s then assumed, perhapsin many casesrightly, to
ndicate this regurgitation The degree of reflux 1s not indicated, the
nfluence of the reflux cannot be estrmated unless 1t can be detected
m deformity of the waves in the cervical vems, and this 18 doubtful



140 DISEASES OF THE HEART o

murmur heard at or beyond the impulse uswally sigmifies mitral
disease and that this mterpretation 13 more reliable when there 19
a hictory of rheumatic fever, 13 as strong a statement as can be
defendad

Accurate diagnosis of disease of the mutral valve depends upon
the recogmtion not of mitral regurgitation but of mitral obstrue
tion It has been stated already that rheumatic fever produces
both these defects and that the underlying conditions are but
stages of one and the same disease Thus diagnosis of rheumatic
mtral disense 18 phshed most tely (and m spealang of
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aceuracy we must take nto account not only correet guesses but
the elumiation of incorect guesses) at the prosent fime by starting
at stenosss and carrying back the diagnosts of thus lesion a« far as 19
posable If the method of early dignosis (page 132) 1s followed,
many cases that might otherwrse pasy g3 mitral regurgitation arc
transferred 1nto the decisive category of stenoms, by nsing care fo
unverl these carly eaces the attempt to nterpret many systelic
murmurs becomes needless Of the cases that remain it 15 question
able if a dsagnosmis of mutraf disease ¢an be made acenrately m o
sufficient pereentage to warrant the attempt upon the bass of
present physieal signs
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TRICUSPID AFFECTIONS

Tricuspid Stenosis —There 15 only one sign of this condition that
has much value 1t 13 & murmur hke that described for mitral
stenosis, but oceurring over the lower part of the sternum Charac
teristically in these cases, a murmur of mitral stenosts 13 heard at
the ympulse, 19 lost, and the similar murmur of tricuspid stenosts
becomes audible as the stethoscope 13 moved inwards towards and
to the sternum Absence of a tricusprd murmur does not mean that
the valve 1s undiseased A presystohe pulsation of the liver recorded
graphically was once, but 1s no longer, thought diagnostic of the
lesion I bave not known the diagnosis, when made, to affect the
management of any case

Tricuspid Regurgutation —A constant blowmg systohe murmur,
confined to the region of the lower sternum and ensiform cartilage,
15 not uncommon 1n eases of venous congestion and 1s usnally
ascribed to tricuspid regurgitation Muck more often than not m
cases of general venous congestion no distinet murmur of the kind
can be heard, moreover, a stmilar murmur 18 andible from time to
time, and especially after exercise, n people who are apparently n
good health It 1s probable that the tricuspid valve readily becomes
leaky

In the old theory of back 1 the pressure was supposed to
rise m the right ventricle before 1t rose 1n the vems and the tri
cuspid valve was pictured as one of the last lines of defence Incom
petence of this valve was regarded as the signal for engorgement of
the vemns and so trreuspid mceompetence came to be used almost
as an eqmivalent 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 correspondimgly, moreover, the rise of pressure i venous

difficulties mn the way of diagnosing tricuspid incompetence by
auscultation are similar to those already stated for mitrl incompet

ence, the diagnoms 1s in general merely s statement of the discovery
of a murmur, which s then assumed, Pperhapsinmany cases rightly, to
mdicate this regurgitation The degree of reflux 1s not indicated the
nfluence of the reflux cannot be estrmated unless 1t can be detected
m deformity of the waves in the cervical vemns, and this 1s doubtful






CHAPTER XV
SIGNIFICANCE OF VALVE DISEASE

ProGroSIS

THE undue emphasis placed upon disease of the cardac valves m
diagnogis was the chief reason why the prognosis of heart disease
long = d s0 very ctory This over emphasis resulted
largely from an exaggerated notion of the extent to which valve
defects burden the heart mechanically The notion 1s dispelled by
constdering the extent of these burdens a hittle more closely Take,
for example, stenoms et a hole 4 cms in diameter be cut m
a tenms ball, and the ball filled with water and gripped by the
hand It requires hittle force to expel the water Repeat the ex
periment with a ball 1n which the hole i3 reduced to 2 ems
drameter and the result 13 hittle dafferent the contents are still casily
and quickly ejected Yet this exemplifies the effect of reducing a
valve aperture, such as the mitral to one fourth its omgmal area
A very small rise i driving pressure overcomes the increased re
sistance offered by a considerably narrowed onfice It 13 only when
narrowing 1s very conspicuous that the work of the corresponding
ber 13 materiall d The heaviest burden unposed by
a valvular defect 18 probably that d by aortic regurgitation,
the extent of this1snot known exactly, butit1s known that the normal
heart 18 very far from finding this burden mtolerable Thus, suppose
that the burden imposed by a free aortic reflux actually doubles the
work that the left ventricle must do at each beat when the body
13 under resting conditions, the ventricle expelhng 1ts normal quan
tity and also what has regurgitated, even so the reserves of the heart
are Little changed, smee the work the heart 1s capable of domg 13
very many tumes greater than that required of 1t under resting con
ditions (Fig 32, page 156) If the load 1t 1mposes has been fairly
d, free aortic T robs the healthy ventricle of
only a small fraction of 1ts full reserve The difference m the
143
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amonnts of worh that must be done mn the presence or ab-ence of
free aortic reflux 1s probabls oruch Jess than the difference i the
amounts that the heart must do when 3 man 1 engaged m heav}
marnual work on the one hand, or i sedentary work on the other
When the sigmficance of valve disease 13 regarded from the
standpoint of the burden mmpo-ed on the heart, the question must
become almost parely one of estumating the remammg reserve of
the heart There 15 no evidence to show that any valve defect 1m-
po~es a burden upon the healthy heart which, even m the ab-ence
of mnteriemung hypertrophy will re<ult 1 the heart’s failure If we
Lnew the omynnal capacits of the heart for worh and could precielv
estimate the burden we mlpht gesns fha
traction T - - .
the res - : i vws i1 13 rarely neces-

AVt mumulne mxrden umposed by a valve defect, 1t 13 ccrtamlv
! ble to apy 2 from a standpowt so indurect, 0

theoretical and them!ure 50 uncertam

The only sound basis of prognoss 15 actual expenence, and theo
retieal considerations should pever be slowed to weigh agamst
this But thought must be clear The simple fact that “there a
beavy mortality amongst panems wha «uffer franm - @ F

valve disease hedn -+ * ¢ . P
as to thetr prosg- N - .
a given grade o —ay D% 0D the pomt of

death or mav olies a long and active hife, reach an advanced age
and die of mtercurrent malady how can we proceed satfactonly
10 use valie di~ease m progno-t in the face of such contrasts? It s
true that such contrasts are Jews frequent among-t those suffermng
from advanced than amongst thowe cuffenng from shzhter grades
of aortic mischief but ths 15 not altogether relevant, and 1t 25 alo
true that, with the exception of the aortic valve, the grade of lesion
cannot be estimated aceurately during life The caces with extremely
bad and extremely good prospects are there, and between the two
1= every transitional type It should be obvious that if the future
13 to be foretold 1n cases of valve disease with any approach to
aceusicy we must look beyond the valves Help 15 obtamnred 12
prognons fram the condition of the valves i some cases, 1 other
cases not If a patient 15 diagno-ed to be saffenng from disease of
valves and 15 also meo"m,wd to have fatlure mth congestion, the
first 3o 70 outnerzhed by the second that it can wsually be neglected
altogether 3 nmﬂnr statement apphes 1o valve eases m which there
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19 great enlargement of the heart and the cardiac reserves are
reduced Failure and enlargement will be the factors determimung
a reasonable prophecy m these cases

Just mn so far as symptoms and signs of fatlure, and of cardiac
enlargement, are displayed, so the value of the valve leston recedes
nto the background

The presence of a valve defect 1s chuefly sigmuficant in patients
who present few or no other signs of heart disease Amongst patients
who have outlived for some 3 ears the pertod of responsible infection,
there are some who display aortic regurgitation or mtral stenosis
but 1n whom bodily vigour 1s ummparred and the cardiac reserves
are seemingly intact, in whom there 13 no complaint of symptoms,
1 whom no definite signs of cardiac enlargement can be found
They are usually, but not exclusively, joung subjects and ex
pertence shows that i them the prognosis 1s in general very good,
that 13 to say, these people will usnally ive many years, and enjoy
good health In ths statement hes the basis of correct prognosis
mn so far as the valve disease 1s concerned, but 1t must here be
emphasised that in speaking of valve disease I am speaking purely
of aortic dheease or of mutral stenosis and am not taking into account
any of the accomp of these d A few m this
uncomplicated group of aortic disease and muitral stenosis and a
few only, will develop graver mandestations 1 a few years It 1
most mmportant, however, that this fact should not be allowed to
troduce gloom 1nto the prognosis of the group as a whole It 13
night and proper that the general attitude to the group considered
should be one of almost unqualified optimismm provided that the
subjects 1ndividually reahse the wisdom of sumple precautionary
measures In this group there 1s rarely the means of discrimmatmg
between the many who will make good and the few who will fail,
therefore the attitude to be must be op to all or

tre toall If1t1s op 1¢ to all, 1t may be that an occastonal

patlent will fail without much warning and perhaps dramatically,
but the majority of the patients will enjoy what they have a night
to enjoy, namely, a reasonable sense of security If 1t 15 to be pesst
mistic to all, most of them will needlessly expertence pertods of
apprebension or alarm and a constant feeling of msecunity Surely
there can be but one decision in considering these alternatives, for
the first only 1s reasonable, or indeed humane

If what has been sard has been understood, then 1t 13 unnecessary
to proceed to discuss the case of valve disease that presents minor

L
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degrees of fmlure ar of cardiac enlargement The generalarguments
that have been advanced, however, may be given further pont by
deahing with the example of valve defect that has been the chief
focng of recent diseussion, namely, mitral regurgitation. Thus will be
discussed before summung up
MMitral Regurgatation —The dufficulties inherent m the diamm~ 7
mmtral regurgitation have hee- 2
that the diagnosts 19 msec .
certam its degree cannotb ¢ e, tup wagnoss, » hien made,
hangsexelusis ely npon onesign, thercxsnoaulvanmgcmdxscucsmvﬂm
significance of nutral regurmtation oo~ * B
cerrepmed
thee
wh B
i o < asg Ly murmur by certain
ch?  L.iours, such as length, harshness and conductian W7
considering a murmur that « ~~
Just appeared (see page 139} "
enconntered vwho present sn + wuu ine nrst fifty who do
not, there 13 no doubt that the prognosis i the first group will be
less satisfactory than in the second But 1t 13 beside the pomt so to
diseuss the matter, for the second will not form 4 Justifiable control
group to the first It 15 quite essenttal, if the sigmficance of the
apical systolic murmur is to be ascertained, that the two seres of
cases should be precisely uhke N every respect apard Feme 4
mur The seeond grarmm #
subjeets presentm
It ncver has bee,
« vt made, no Miffane
w nortdidinable Behofe 32 0 '

nare . . .

< e method of examnation
t L we wre almast always evaded Thus, if 1t 13 stated that
mitral regurgitation has lttle or no prognostic sxgmﬁb’mro, the
question 13 not xnircquemh' ashed if i has we - - 3
aseociated with wers~ :
replyr .

e
already casu U1 £Xtrasystole, The pria-

ciple at v.une, nowever, 1s 50 Tital to prognosis m general, and 13 50
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generally neglected, that this direct re emphasis 15 necessary An
example from a different field, even though 1t 13 regarded as extreme,
may serve to establish the point that associated circumstances are
really irrelevant A simple healed scar on the tongue clearly has
hitle or no prognostic mgmficance, yet patients who display such
stars have not a normal outlook, since some of them are eptleptic
The fact does not alter the prognostic significance of the scar itself

The prognos:s 1n cases of aortic regurgitation has often been stated
to be worse 1f mutral regurgitation 1s coexistent This statement 1s
based, not upon experience, but again upon purely theoretical con
siderations It 1s one of the last steps leading to the absurd cul
minating point, where prognosis 1s based upon a count of mermurs
In a patient who has aortic disease, to discuss the meanmng of a
systohic apreal murmur 1s to disouss a triviahity and to muss the vital
considerations

To sum up, if 1t 15 stated that a diagnosis of aortic valve disease
or of mitral stenosis has value 1 prognosis, and that the diagnosis
of mitra] regurgitation has httle or none we shall not be far from
truth It has been mamfest to me for many years i watching the
work of other medical men, that those who constantly rely upon
cardiac murmurs or upon the diagnous of valve disease are always
m difficulty when 1t comes to prognosss and treatment and that
those who deal most efficiently with cardiac patients lay the chief
emphagis upon other phenomena

This discussion of the significance of valve disease opened with a
consideration of the burdens imposed on the heart by valve defects
This led to the statement that prognosis must be based upon ex
perience and not upon the theoretical effects of valve lesions, and 1t
has been concluded that lesions of the aortic valve and the lesion
nutral stenosis alone possess material prognostic significance If we
cone Aar wh +h o oha 11 1
Ber
alre
why valve disease 15 sigmficant 18 not to be found mamly m the
burdens which 15 1mposes upon the muscle but manly in associated
dasturbances that come with the valve disease and from a common
source The heart displaying disease of 1ts valves has usually been
the seat of inflammatory process or of degenerative change, dis
ease m the valve 15 rarely 1solated, 1t 13 accompamed by disease
in other parts of the heart Thus 1t 13 legitimate to regard mitral
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stenosts or aothie disease in young adults as furmshing evudence of
2 rheumatic inflammation of the heart past or present an mflam

mation affecting alf parts of the heart 1 greater or Jess degree An
apical sytohe murmur even when mterpreted as meamng mtril
regurgitation has not the same sigmficance A heart ascertamned to
present mitral stenosts 1s one of which the musele shovld be suspedt
before the examinstion has proceeded farther such patients are
mors prone than normal people to develop fibnllation of the aurseles
and faiture with congestion Symilarly s aortic disease of sy philitic
ongm the aorts and parts of the ventrcles have been exposed to
spirochaetal mieetion the disease 1s progresane and there s con

sxderable possibility of damage to the mouths of the »~

A dingnosis of rortie regurgitation £

4n 1dded significance by exten

structures Iroperly speahng ¢ v att rrrelevant to
the prognosts of the valve disen  isust but they are certunly rele

vant to the question of the sgmficance of sahve disease m the more
general cense It will be no great exaggeration to stato that the
preatest significance attaching to a disgnous of valve disease 1s the
light st often throws upan the history of the heart affected by st and
the help 1t groes in leading up to a dignoss of desrensed resere

of actne mfection of discase of the aortic sall or of coronary
obstruction

AMANAGEMENT

W hen actise disease 15 present 1 the valves the treatment con
cerns the mfection this 1s dealt with m so far a3 1t 13 understood
under the approprinte headings of wfective candoerditis (pages 191
and 193) rheumatic endocarditis (page 201) and s philitic aortitis
{pagge 220) This really ends what has to be sud of the treatment of
valvediserse smee ehronteand et olesions can hardty beregurded
assusceptiblototreatment Surgiealattemy tstorehies o casesof matral
stenous presenting failure by cutting the valve have so far faled
to give benefit I thynk they will continue to fal not only beoause
the interference 14 too drastic but heeawse the attempt 18 baced
upon what usually at all events 19 an erroneous idea numely that
the vaive 1s the chief eonree of trouble

The treatment of pafients disphymg valve defects will bo found
e ather parts of this book the treitment 13 not of the valve defuct
but of sty common accompamments failure angine ete The pre
sence of o value defeet should modify treatment rarely Irequently
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when 1t has been allowed to do so this attitude has been unwise

Thus digittlis was at one time forbidden n cases of aortic regurgita

tion, under the plausible theoretical plea that 1t increased regurgi-
tation by lengtheming diastole and rawsing arterial pressure, but the
moment the facts were investigated it was found that digitalis m
chinical doses produces neither of these effects m the aortic case

‘The proper use of digitalis 1s governed by qute different considera

tions, such as the presence of auncular fibrillation, and these are not
different 1 aortic and other cases The valve deficiency may be said
1tself to affect treatment chiefly when the deficiency is uncompl

cated If a patient has aortic regurgitation, aortic stenoss, or mitral
stenowus, but presents no sign of carciac enlargement, and has a
good exercise tolerance, 1t 1s a wise precaution to forbid any very
strenuous act of exercise or long hours of manual work To confine
such cuses to purely sedentary occupations and to warn them against
all acts of exercise, even to forbid quick walking, cyching, ssammng,
18 not to treat them well On the contrary, exercise well within the
linuts of tolerance 15 to be encouraged, only a imtation of bodily
activity 1s to be msisted upon The same patients, having recognised
cardiac weakness,should be acquainted with and be asked to conform
ngidly to simple rules of health (page 283)

The restrictions will naturally be mcreased to suit the needs of
patients m whom the valve defect 1s compheated by associated
conditions

‘When a patient p what 13 regarded as Licated mitral
regurgitation, or, more strictly speaking, exlnbits a constant systolic
apical murmur, the beart being of normal size and tolerance of exer
ase perfect and there bemg no reason to suspect mfection, 1t 13 my
habit to leave bodily activity quite unrestricted and to encourage
the full continuance of all pursuits, however vigorous these may be,
to pass the patient as a recrwrt for mlitary service, and to advise
ordmary premuums for purposes of wsurance This policy 15 not
settled by any theoretical consid on, but 1ts sound 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 To illastrate this much contended point, there 18 the
case of a young man, seemmgly possessing the perfect health and
exercise capacity of an athlete He was sent to see me m 1922 because
he had been found to have a blowing systohc murmur near the heart’s
apex conducted out toward the axilla Such a murmur was mdeed
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CHAPTER XVI
HEART STRAIN, WORK, AND FAILURE

HrarT STRAIN

Ir has long been thought that the healthy heart frequently saffers
stramn as an immedsate result of strenuous or prolonged bodily
exercise The underlying 1dea seems to be that the heart may be
1njured by strenuous effort or by prolonged and severe exercise of
the body, and this 1dea conforms with, and forms part of, the more
general and long held conception that heart failure results mamly
from the heart bemng overburdened by work

THE BURDEV

In discusung heart strain 1t 1s not always remembered that the
strain of weight Iifting or of other strenuous act never falls directly
upon the heart, 1t f2lls immediately upon muscle, tendon, and bone,
the load on the heart 13 increased purely through the blood pressure
The muscular effort may be abrupt and violent, the load falls on
the heart more gradually and less severely as the crculation
responds to a call set mn motion through normal physiologieal
channels The chief sources of mereased energy expenditure by the
heart mn exercise come from increased rate of beating, increased
output, and raised blood pressure

ACUTE STRAIN DILATATION
When after some unusually strenuous or violent effort the muscle
of a lmb at once gives pan and 18 locally tender, but shows no

fact and overlooks what has just been stated, namely, that the load
placed on the muscle of the heart 1s purely a blood pressure Ioad,
and unhhe the stramn that a heavy weight places directly upon
the somatic muscle.

151
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A more commonly held vien 1s that the overforded heart dilates

The most strihing mstance of what 1s to be interpreted as aonte
dilattion of the ventnele under a suddenly increqsed load 19 found
i the oceisional consequences of rupture of an aortie valve cusp

The rupture happens uwsmlly durmng bodily effort, while blood
pressure 18 rassed and the subjeet may becomo breathless, ¢y anotie,
and perhaps unconseious There 1s no rewson to doubt that n these
cireumstanecs the heart has become dilated and embarrassed, but
the prease arcumstances shonld be noted It mny be assumed that
the rupture oceurs n eardy distole, for that 1s tho time at winch
the vahies will bo m greatest tension, at this phase of the gyelo the
wrta 1> full of blood and the pressure within st, a3 a consequenco of
bothhy effort 1s unusually ugh The regurgitant strenm of blood
these cirumstanees must be large and 1 dhirected mto a rapdly
relaang or relived sentriele The ventricle 1s submutted to  great
refluy abruptly  without warnwg of any sort, and m a moment
duning which 1t 55 powerdess to retet or adjust wsell The productian
of an acute overfilling i such cireumnstances s not dfficult to under

stwd espeaally if we assume, a¢ we aro almost certainly justified
in domg that the heart expenencmg this acerdent »=> howing
thes response 1s generally af por ~1-

Ingr ¥ . Here
the he ¢ . yoiem are encountered by
the ver s+ auiing sts sy stole, these are quite insufficrent to

embarrass a healthy ventnele, which, however, will dilate m dinstole
1o accommodate sn merersng input of blood at a very fow pﬁ&‘mre
from the veins The merease of input 13 met by moerene

put of the heart It 1s now gan~~ ! . s
mtie v .

tat o pete promnt? Ty
oxer « v trgement 1o - N i
atopped the = ° . ’
dunng exe . . wcts uuring strenuons
effort or f «ust nas not been obtmmned Since great
ilatation of the heart during exercrse would certamly have been
detected m the many fluoroscope etnmmnt:am [T 1
undertaken ve may be contene — «* - 5
orne s ~— - . .

hin st « fuaer astok,
. Ineosnag, bias been shown to snerense the

effirny of the organ a8 & pump Thus a ddstation 1 exerone
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would not be regarded by contemporary physiology as mjurious
but as distinetly advantageous

“Moreover, we know that wnjurious dratation, if such 1s ever
threatened, 1s safeguarded by the paretal pericardinm, a compara
tively unylelding membrane hmiting the capacity of the heart to
dilate excessively 1n health There are abundant examples in which
the healthy, or comparatively healthy, heart becomes greatly dis
tended for shorter or longer pertods without undesirable after
effects occurring A simple mstance 13 where the heart 18 dilated by
mspinng strongly with the glottis closed If this inspiration 13 mam
tained, the heart on the X ray screen 1s seen to dilate very greatly
Yet this experiment can be performed agaimn and agan by healthy
men with impumty In paroxysms of tachycardia, as has been
descrtbed, the patient s heart may become so dilated that the im
pulse passes well out into the axilla, and the vems and hver may
engorge acutely The attach, m which the heart 13 beating perhaps
at 200 beats per munute, continues thus for many hours or days
Yet, when the paroxysm ends the heart resumes 1ts original size,
often after only a few beats and withmn a short time the patient 13
as he was before the attack Such paroxysms, even if repeated,
1mpose no recogmsable mjury on the heart yet the dilatation 1s
greater, and far more prolonged, than any that can reasonably be
suspected from present evidence to occur in effort or prolonged
exerclse

The 1dea that the heart may be stramed by a physiologeal act
has recerved a good deal of stimulus from the incorrect mterpreta
tion of certamn mstances of acute dilatation of the heart, attributed
to effort, or ocernng durmg pregnancy All the cases of this kind
that I have been called to see, and i which there were clear signs
of diatation, have been instances of unrecogmised paroxysms of
tachycardia, the mistake, however, 15 less frequent than formerly
Tn the mnterpretation of these cases two erroneous 1deas came into
play The first was that stramn can cause pathological dilatation
The <econd was that dilatation of the heart causes tachycardia,
actually dulatation of the heart has hittle mfluence upon its rate In
these cases the tachycardia 1s primary and pathological and 1t
causes the dilatation (pages 72 and 75)

Paroxysms of tachycardia 1o certamn patients are provoked by
exercise In such a patient the first attack complained of may have
been determined by some act of exercise There has been a strong,
perhaps a natural, tendency to ascribe the attack altogether to the



154 DISEASES OF THE HEART o,

act of exercice 1 this circumstanee. But close enquiry shows that
this iterpretation 18 unjustified, for the same patients are found
previously to have suffered, or subsequently to suffer, attacks that
are unprovohed by exercise or by other determinable cause. And
close questioning usunlly reveals that the act of exereise onginally
blamed, even though 1t was particularly vigorous, had been under-
tahen several or many times before without any adverse effect.

It 18 reasonable to lude that the burdens imposed by physio-
Togical acts upon the normal heart, however heavy these burdens
may be, never wjure the heart’s fibres, never produce injurious
dilatation, and never exhaust the heart’s reserve

Provoveep Overwonk asp Hearr I'aswonrz

1t has been thought that if the healthy heart is worhed excess-
swely for prolonged periods, or if 1t 1s repeatedly ealled upon to do
strenuons worh, that 1t enffers, becomes diseased, and fails, Heavy
manual worh has been regarded, with too httle thought for its
{requent association with exposure, aleobolism, and infection, to be
a san cause of cardiac fasdure, but aceeptable evidence has never
been advanced for this view Yt scems strange, sf Jong-continued
heavy work can damage the heart, that in horses, the most heavily
stramed beasts of burden, chronie heart maladies are almost un-
hnown The oceasional racing horse or grey honnd should not have
been arted m the past Beeause a given hound won many races and
ultimately developed heart disease and died, 1t 1s unreasonable to
behieve that the disease was the result of racing It 13 hknown that
an merease m the nmount of 1ts work causes hy pertrophy of muscle,
whether somatie or cardiac Such hiypertrophy does not ccm:h" e
diseare, 3t 12 physialogical Qur evidence »~ < ¢ '
more than o shght phye-' .
real ground for the t ¢ . . [T
hy pertrophy, even in | * o raon wunners, I recing dogs
or race horses or racing, sien showed & much heavier mortahity from
heart disense than those that did not race, but were under conditions
otherwise stmilar, this evidence would be suggestive Actually, it has
not heen shown that there 1 an wereased mortahity from heart
discase i any one of these instances In the ease of boat-racing st
has been proved that the expeetation of hife is unchanged, and that
the subsequent mortahty from heart discase is no greater than
amongst the rest of the population So it will be wise to assume
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that the development of disease in the 1solated instance 1s the resuli
of a spectal circumstance and not of overwork To cite the 1solated
case, without attempting to explain the exemption of the great
majonity, 1s to depart from the simple rules relating to cause and
effect, a cause, to be acceptable as such, must always produce its
effect when 1t acts 1n g1ven circumstances

Coarctation of the aorta (page 263) contradicts the idea that
fatlure easily follows from prolonged overwork In this congemtal
condition of obliteration or of great stenosis of the aortic 1sthmus,
the systolic pressure may range about 200 or 250 mms Hg under
conditions of bodily rest Here 1t might be expected that the early
appearance of symptoms and signs of breahdown would be the rule
This 18 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 increased, as
also1s the pulserate If theheart canbeatagamnst high pressure n this
disease for forty or more years withoutfarling, and this seems often to
be the case then even if failure sometimes comes, we should be rash
to assume that excessive work 18 the simple cause We may recognise
that the process underlying fatigue 13 cumulative, but there 15 no
physiological sanction for an accumulation requiring years let alone
decades to arrive at a critical level Smce the heart fails to do to-day
the work that it has easily done for years, 1t 1s necessary to assume
that an wrreversible or pe: change has happ d meanwhile
1n the muscle and that the relatively rapid development of failure
when 1t comes 13 the result of a change 1 the muscle that occurs,
or occurs largely, m the latest period, and not necessanly, or even
probably, as a consequence of the pnmary disease This change may
be a change usual with advanemng years, and one that accounts for
the simlar long delayed failure in essential hypertension or 1 may
be assocrated with mtercurrent infections, we do not as yet hnow
with any degree of finality The le remains a 7

of the upted overworh with which a muscle,

presumably healthy, can cope effectively for very long periods
of time

The case of the burden imposed by a valve defect has been dealt
with briefly already (page 143), and 1t has been stated that patients
suffering from such defects often enjoy long and active Lives Such
an le as aortic may be used ly to1llus
trate the relation between work and heart failure, according to a
conception that 13 of proved and great practical value I use the
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term work  here as presiousls in s ordimary menmg wnd not
m the prees ¢ sense of effectine worh done  In Fig 32 the full or
normal capaaits of the heart for work 1s represented by the height
of column A wiuch 15 disided into two parts to represent the work
requared of the heart to meet the needs of the body under resting
conditions {marhed rest ) and the reserve The reserte 1s dehber
ately shown to be many times that required under condrtions of rest
In the second colwmn (B) the

e SAPACITY 0F HEARY heart 1s supposed to be meeting
MU the needs of vigaraus bodily exer

. fut i RO oye0 The «orkif the heartin ths

A8 ‘Cj_ﬂﬁ exercise 33 many times greater
4 £ § than thas requiced of it dumng
1 1 rest a reserve 18 still shoun
though 1t 18 greatly decreased A

hypathetical esample of aortie

regurmtation the muscle of the

Liglwlatlule heart bong perfeetly healthy 1o
i8I C181G]e represented 1n column C and the
& Einis A1EM column 1s dvided 1nto rest factor
B ZiEiRIEl Y ) sortic factor and reserve The
o aortie 1s arbetrinly represented as

g equal to the rest factor the work

fod  frd ol d of the heart when the

REST, IRESY RESTIRESH  bodh 18 at rest being no more than

;{; [y -~ doubled 1 such a c¢ase tho re
i serve 18 little diminshed and the

TR SeTeRRUaT T heart may bo represented as still
REXCED just capable of meeting everytiuug

EXERQSE ™ TOLERANCE that 1s required of 1t 1n \igorous

Fio 2 exererse (column D} Column D

represents the tery rare case of

agrtie regusgitation possessed of almost perfect exereise tolerinee
Incolumns } and F the capacity of the heart for work 1s repre<ented
as reduced while there 1 an abundant resery e under resting conds
tions this resery 213 adequate to meet the requsrements of vigorous
exeres e and evercre tolerance 1s dymmshed The capacity of the
heet for work 1s represented as stall more deficient i column G the
te-t and nortic factory eovering a consderabile proportion of the
whole column and the resene bewng greatly diminsshed The case
1s one m which ouby small ealls for extra work can be answered and
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exercise tolerance 18 much reduced Lastly, i column H, the capa-
ety of the heart 1s represented as so much reduced that this organ
18 mcapable of meeting more than the requirements of rest and the
aortic leston The reserve has gone, the patient 15 breathless at rest,
farlure with congestion 1s beginming A marm object of this diagram
15 to emphasise the 1dea that failure of the heart 15 not to be
regarded as the sumple result of increased work, but chuefly of
decreased capacity to work The difference between the cases repre
sented 1n columns C and H 18 not a difference m the aortic burden
but a difference 1n the reserves of the heart
When heart falure develops 1t does so, certanly i the great
majority of instances, because the capaaty of the heart for work has
decreased The extra burden of a valve defect 19 insufficient to em
barrass the heart, 1t 15 merely sufficient to reduce the reserves The
burden 1s not 1n 1tself lethal even when long continued But it
hastens the onset of failure when the muscle 15 becoming weaher
Heart failure often occurs, as previously stated, m cases 1t which
there has been no evidence of an unusual burden The comparative
mmumty of the heart from failure mn coarctation of the aorta, in
which resistance to the output of the left ventricle 15 continuously
raised for many jears, the simlar 'y m cases of pul 'y
stenosis, which throws a beavier Ioad on the right ventricle than does
mtral stenosts, are striling examples, the immumty 1s due to the
burden arsing out of a congenital, and not out of an inflammatory
or tive cause—the hypertrophied muscle i3 healthy and its
strength therefore unimpaired
The manner 1n which farlure 18 related to the work of the heart
18 not a mere matter of interesting discussion There 1s no branch of
medtcal practice that requires more than that which deals with heart
disease a smple 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 large number of pcople who have been thought
to suffer from this conditron have been reduced, quite unnecessarly,
to a state of partial invahdism It 1s to the older philosophy, which
so greatly over emphasised the factor of strain or of mechameal
defect as a cause of heart failure, that that unfortunate result 1s to
be ageribed




CHAPTER AVIL
FFFORT SYNDROMF BREATHLESSNESS OT' ET1ORT

Errort SinDroME (ATHLETE S Heart Sonpier s HEart)

WHEN a healthy man 1s tahing exercise that 1s sufficiently strenuous
he experiences certamn symptoms and certam physical signs de
velop The most constant symptom 1s breathlessness which comes
during exercise and continues for a varmable time afterwards in
gradually lessenmyg degree He may become aware of his heart beat
or of muddiness he majy actually faint After long or very strenuous
efforts the tremulousness and weakness of exhaustion are felt and
Iater the lnssitude and aches of fatigue Heart rate and blood press
ure are raised duning the period of exercise and the rate and depth
of breathmg arc increased accessory muscles of respiration being
brought into action The cardiac impulse becomes more foreible and
15 often diffuse sy stohie murmurs often oceur over the basal andless
frequently over the apieal regons of the heart The term physio
logienl syndrome of effort 13 applied to this group of symptoms and
signs

The term effort syndrome 13 used to eover o stmilar serics of
symptoms and signs that occur in a large class of patients complamn
ing of 1ll health 1rom the standpomt of symptomatology the dif
ference between these patients and healthy people consists mamly
mn the ease with which the symptoms are brought on by exerase
though 1n the patient additional symptoms may appear In normal
subjects it requires more work than 1s required in patients to produce
the same symptoms The dividing hne 1s not abrupt Very posably
several distinet but emilar syndromes are being confused for the
moment useful subdivision cannot be affected Certamly the syn
drome 13 preceded by duifferent primary conditions but wmportant
as 1t 13 we arc unaware of ita cause

The syndrome 1 essentially & malady of growing boys or joung
men butit 13 not confined to these ages or to the male rex Occurning

1.8
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1 budding athletes or in young soldiers, 1t has attracted particular
attention, because 1t renders these quite unfit to follow their ordiary
occupations It 18 most mmportant to reabse that the syndrome 1s not
pecularly, or even particularly, a soldier’s malady or an athlete’s
malady, 1t 13 one of the commonest chronic affections of sedentary
town dwellers It tends, however, to remain concealed m the latter
and to be much less a matter of complaint than m active people
When the young men of & nation are all called upon for mblitary
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 18 this
malady, which 1s led by the d physical dnll to
which the recruits are subjected

Tt 15 the syndrome that 18 more commonly mrstaken for cardiac
disease than any other Amongst those who display 1t there 15 the
very defintte group of cases suffering from chronie infections obvious
or concesled, the chief being pulmonary tuberculosts, local pus 1n
fections of nose, ear, throat, or other part, mfections of bowel or
bladder Another large group 18 that comprising patients who are
convalescing from acute infectious diseases »uch as pneumoms,
pleurisy, 1nf of the gastr 1 tract bronchitrs, tonsil
itis, or nfluenza Transtent symptoms ave the rule rather than the
exception m the first days of convalescence, but they may be pro
longed for weeks, months, or even years In most cases, however,
no wnfection 1s found and there is none 1n the recent history A few
cases are suspected of hyperthyroidism

SYMPTOMS

The onset 15 usually gradual, or so far back as to be forgotten
It may be more abrupt, mn which case 1t has often followed directly
upon an infection When 1t has begun abruptly, 1t 15 stated that
acts of work previously performed can no longer be undertaken
without abnormal discomfort Very rarely, the malady 15 saxd to
have come after an unusually strenuous or prolonged physical effort,
the subject believing humself at the tine to be in vigorous health
Breathlessness brought on by exercise 1s an invariable complamt and
15 the chuet symptom, palpitation 1s very common Both these symp
toms may be provoked by very small amounts of exercise and may
be severe 1n the more serious cases Dizziness accompanying change
of posture or the end of an effort 13 very common, attachs of fainting
of the vasovagal type (page 98) occur mn a number of the subjects



160 DISEASES OF THE HEART cn

As 1n the response of the normal to strenuous or prolonged work,
tremulousness, weakness lasatude and fatigue are often added even
after mnor efforts, precordial discomfort, in the form of aching pan,
<oreness, and tenderness of skin and musele, 15 frequent but rrely
severe, and 1s produced or aggravated by exertion

SIGNS

The subjects are usually thin often undersized, or pre<enting long,
narrow or flat chests A number show signs of nervous instabihitvas
evidenced by the quckness of emotional responses and wrntabilitv
Coldness of the hands and feet, and free sweating of these and of the
axillae 1s common

The most sigmficant signs are found m the response of respiration
and of the cardiovascular svstem to exercise At abeolute xest in bed
and dunng sleep the respiratory rate 1s normal, but a imple hopping
test (page 4) deepens the excursion and raies the rate, according
to the severty aof the condition ta between 30 and 70 per minute
In normal subjects of the same age the respiratory response to ths
test 1s =carcelv noticeable The heart rate in sleep 1> normal, but 1t
18 almost alwais found raised 1n subjects that are sumply resting,
and if they are exaited or restless or are up and about, increa~ed
pulse rate usually draws attention A simple hopping test raises the
normal heart rate of young people to 90 or 100 per mmnute and this
subsides in a mmute or less In the milder cases of effort syndrome
the rates jump to 120 or 130 and 1n <everer cases to 150 or even 180
per mmute and the subsequent return to the pre-exercice rate tahes
much longer than normal The systolic blood pre-sure, while normat
at rest 1s 1n general lugher than 1s expected in these subjects when
up and about and 1s raised unusuallv by emotion and bv exercise,
and falls slowls agaim as does the pulse

The mam cardiac impulte which 1s often foraible and quick, hes
mts accustomed place, but the impulse as a whole 1s ciffuce, appear
g widely 1n the 3rd 4th and 5th and even m the 2nd and 6th
spaces The cardiorespiritory murmur is very {requent, as are Basad
systolic murmurs, systolic murmurs at the impule appear al. o but
less usualls These abnormalities of the cardiac signs are particularly
prominent when the heart 15 beating rapidly after shght exertion or
under mental excitement The signs ate often so striking that it 1s
difficult to persuade those who have no special expenience of the
cases, or experience of X ray examunation 1n them, that the hearts
are undiated
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SIGNIFICANCE OF THE SYNDROME

The meaning of the malady that has been described 18 none too
definste, 1t 15 perhaps better that the picture should have been
pamted without a central motive to fix attention, for if the condition
18 regarded as a spectfic form of disease, the night attitude towards
the patient 13 Iost This should usually be one of deferred yudgment
Each case requires to be considered on 1ts own ment, a number will
at once find therr place under well defined diagnostic headings,
such as meiprent tuberculosis, some will by development enter
their well defined categories later while under close observation
Most of the cases, however, will remain under the term “effort
syndrome”, a term that deliberately sigmifies a group of symptoms
rather than a specific dhsease and which, by reframing to imply the
cause, helps to mamntam an attifude of enquiry towards the malady

The symptoms are essentially provoked by effort, and are pro
voked very easily 1n severe cases It 1s for this reason, and because
certan cardiovascular mamfestations are promunent, that the syn-
drome came to be regarded 1 young men and soldiers as a disorder
of the heart, resulting primanly from the stramn of strenuous ath
leties or the long continued efforts of active mubtary service The
1dea of heart strain found support in the diffuse 1mpulse and the

1 systolic both bemng ded as indicating dila-
tation of the heart The diffuse impulse 15 unreliable, and the systolic
murmurs 1n these cases are exocardial more often than not, both
diffuse 1mpulse and murmur result simply from overaction of the
heart, the former being rendered conspicuous 1f, as 13 common, the
chest 13 narrow or flat, and thuly covered

Another factor that has contributed to the 1dea that the malady
ongmates 1n effort 1s the not q history that breathl
had first been experienced 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 declining,
or has declined, the first symptom will naturally appear with the
most vigorous effort that 1s customary, that 1s the occasion on whrch
the reserve 13 put to the test, and 1s found to be deficient The chief
part that effort plays 1s clear, 1t calls upon a waning reserve, bring
ing a previously eoncealed defect to ight Though many are thought
to be of this kind, T have seen no case amongst avilians or soldiers
in whom I could regard the evidence for strain as a primary cause
of breathlessness as at all convinemng

M
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During the early days of the Great War patients of this type were
regarded, according to views then current, as primarily cardiac and
were rested, or, when exercised, were exercised with much caution,
Experience soon proved any fears groundless, many thousands were
ultimately given praduated exercise nsing to the full pomt of tolera-
t10n, and 1n many to strenuous exercise In not a single 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 1 which no underlymg
nfection 13 found 1s good, though progress may be slow Within
five years, and hiving under ordinary home conditions, a third of
these patients are quite fit or are improved Most of the remainder
Temam 1n an unchanged state The smichness and moortality rates
amongst the group are normal for their surroundings, with the sigle
exception of tuberculosis, which 13 a httle more prevalent than 1t
should be Heart disease does not appear more frequently than s
usual The younger the patients the greater 18 the percentage of
recovery withmn a given period

MANAGEMENT

Cases presenting the effort syndrome should be closely searched
for foe1 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 trmwial disturbance of the orgin
consequent upon general lack of tone and fitness Very many have
been perturbed by o cardiac diagnosis and are anxious about the
future Simple reassurance of the patient and s friends often
brings about improvement To diagnose heart stram in these patients
and, on this or other ground, to forbid exercise or to enjomn rest, 13
to enipple these patients and to bring many of them to a state of
partial or complete mvahdism The most successful method of
treatment 18 by sumple exercices in the open air, for this encourages
a more vigorous habit of mind and body The exercise, whatever
form 1t tahes, 1s to be governed by the patient’s responses In the
more severe cases 1t should be hight walling exeraise or very simple
dnilling, 1n less severe cases 1t should be moderate, and so forth, the
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patient should not exercise or be exeraised to the point of d.lstress,
but to a pont that quick and deepens respiration app

There are few cases that will not benefit from two pertods of
exercise, each of half an hour or more, each day The longer the
cases are m the open amr the quicker, in general, they improve, and
so the hours of work amongst students and those employed 1n
sedentary occupations require to be curtailed, and often may cease
with profit for a period of weeks or months Exercise 1s pressed as
recovery permits Breathing exercises are useful in expanding the
chest and mcreasing the vital capacity of the lungs, especially in
young subjects The patients should be well fed Smolkung interferes
with recovery and should be forbidden or kept to the strict Limit of
& small smoke after each chief meal Treatment by drugs, other than
occasional tonucs or laxatives when required, has little value

DIFFERENTIATION OF BREATHLESSNESS

11,

The symptom & on effort 13 to heart failure
and to the syndrome now described The recognition of early heart
failure, displayed solely as breathl and 1its d on
fromtheeffort synd d ds upon tedsigns or sy
Thus, m early heart failure ‘breathlessnesa 15 usually accompanted by
defimte signs of cardiac enlargement or valve disease, while 1n the
effort d 1t1s ted with overaction of the
heart For the most part the differentiation 18 sumple matter
therefore But there are instances of real difficulty The effort
syndrome 18 a very common one, and there 1s little reason to doubt
that 1t occurs not mfrequently mn patients who actually display
cardiac disease This 13 suggested not only on ¢ priors grounds, but
because breathlessness m some young cardiac cases 18 out of all
proportion to the signs and shows no tendency to progress to con-
gestion Theymustbedistingmshed,sofar as possible, since on general
principles the treatment of farlure consists of rest, and 1n the effort
syndrome exercise 18 encouraged The contrast mn treatment, how-
ever, 1s not so sharp 23 this, for hmited exercise 18 beneficial in cases
of heart disease 1n which breathlessness 1s slight, and exerciee shonld
not be allowed to distress patients who are regarded s free from
structural disease In practice, therefore, 1t means only that the
heart case 13 allowed a good deal less exercise than the other The
general rule should be to regard breathlessness, the cavse of which
13 not obviously attributable to renal disease, bronchitis, mfection,
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or neurosis, s a mamfestation of the effort syndrome, when 1t
occurs 1n young people who present no signs of structural mischief
n the heart, or msufficient signs to be consistent with the symptoms,
and to regard breathlessness as signifying early cardiac faalure, when
1t happens m young subjects with well defined <igns of heart disease,
and m middle aged and elderly subjects, whether clear signs of heart
disease are present or not, and to arrange treatment accordingly

Some physical sigas that help the wdentification of cardiac breath-
lessness and which sometimes stand alone, are described m Chapter
XXV

Nervous breathlessness rarely gives rise to difficulty m diagnosis
Apart from the charactenistic behaviour of most of those who dis
play 1t the breathiessness 13 not speciaily associated wath effort,
but rather with tion or ner It usually 1
degree when attention 1s drawn to 1t and may or may not be
mereased by effort, and notable mnconsistencies are presented, thus,
the patient will usually hold the breath for ten or more seconds at
any time to a sharp request and the breathing will not usually be
deeper or faster, but often the reverse, when 1t 13 resumed Nervous
breathlessness disappears duning sleep




CHAPTER XVIII
PULMONARY CONGESTION, OEDEMA, AND INFARCTION

Crronic Passrve CONGESTION AND EarLy OEpeva ov Lunas

Passive congestion of the lung 18 due to mcreased pressure in its
vessels This can be caused by anything that obstructs the outflow
of blood from the lungs Thus a chrome state of pulmonary conges-
tion results when the pulmonary vems are compressed or throm
bosed, or 1n such narrowing of the mrtral onfice as raises the average
pressure 1n the left aurcle appreciably Itis the rule to find evidence
of pulmonary congestion when the heart as a whole 1s failing, 1ts
associatton with systemite venous cangestion has been noted already.
In passive congestion there 1s not only engorgement of small vessels
of the lungs but increased transudation from them, even making the
trssues a little, and m more profound forms mamfestly, oedematous,

Reduction of alveolar space by engorgement, and by an increase
of flmd within alveoli and bronchioles, puts many alveolt out of
effective action, the blood passing through the corresponding vessels
on nto the left heart and systemic arteries without changing its
venous state

When of very long duration, tion widens the |
arteries, and these often become atheromatous, the hssue of the
ITungs s engorged and pigmented, the bronchi are a little nflamed,
and the connective tissue generally 18 diffusely 1nereased, a condtion
termed ‘ brown induration” of the lung

SYMPTOMS

Pulmonary causes breathl by d the
power of the lungs to aerate the blood passing through them In
cardiac farlure pulmonary congestion contrbutes in this way to
breathlessness that 1s occurring at rest It causes a hard cough mith
a little sticky and sometimes more watery and slightly blood stamed
expectoration, according to the amount of flud transudimng

165




166 DISEASES OF THE HEART o

SIGNS

High pressure m the pulmonary artery 1s often accompamed by
a ringing 2nd sound at the pulmonary cartilage Such accentuation,
however, may not be used as certan evidence of such mcreased
pressure (see page 229) Dilatation of the pulmonary artery may be
wentified by X ray (Fig 30 page 140) Congestion causes or contn-
butes to cyanosis, which 1n advenced cases 1s recognisable chimeally
as of central type (page 36) The breath sounds at the bases of the
lungs are weakened, crepitations are heard there first, and over the
lungs scattered thonel: become audible These adventitions sygns
inerease 1n extent, and the sputum becomes more abundant and
more watery when oedema plays a larger part

AcuTe CoNoESTION AND OEDEMA OF Luncs

ACUTE CONGESTION WITH EARLY OEDEMA (CARDIAC ASTHMA)

The term cordiac asthma 1s used to mdicate a severe form of
breathlessness ocourning in the form of parotysms that are mamly
nocturnal The attacks are observed chuefly in patients between the
ages of fifty and seventy and are very rare before the age of forty
Men suffer much more frequently than women Three fourths of
the patients are sufferers from essential hypertension, many of
these and many of the remamder, have advanced artenoscleross,
with or without suffictent wmvolvement of the coronary artemes
to yield angina pectons Some cases present syphilitic aortitis
A few others show defimte evadence of renal msnfficiency There
18 no distinetion between what 1s called ‘ewrdiac asthma” and
what 13 called ‘renal asthma” The case may show aortic valve
disease or mtral stenosis lews commonly, m the great majonty
there 13 no evidence of valve disease but enlargerent of the heart
15 mvariable, and gallop rhythm, alternation of the pulse, or a
gross anomnly of the electrocardiogram often bears witness to
volvement of cardiac muscle (see Chapter XXV) Cheyne Stohes
breathing 1s a frequent accompaniment

The Attack —An elderly man, having few symptoms or experi-
enang a lttle breathlessness on effort m the daytime, retires
to bed and, iying recumbent, sleeps He wakes i the early hours
of mormng feeling oppressed and breathless, sits up n hed and
pants, becomes restless as breathlessness increases, 18 distressed
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and sits on the edge of the bed or moves to the window, after a
few minutes or longer he becomes wheezy and soon the attach
subsides

The severer attack wakes the patient and brings um at once to
a sitting position with a sense of intense suffocation The breathing
18 mcreased 1n rate and becomes more and more forerble, he clutches
surrounding objects and brings all the accessory muscles into play
But the chest, increasmg in size, moves Jess and less effectively
Distress 18 ternble Little air can be taken into the lungs and ex-
piration 18 prolonged and powerful Cyanoms comes and quickly
deepens, while at first the veins remain unengorged Pallor may be
added Sweat breaks out and 1¢ profuse The man 18 brought within
a very short time into the throes of a fierce struggle for breath The
chest 1s filled with sibilant rhonch: and réles The patient becomes
sem: conscious The attack begins to subside In this, and some-
times m the mlder attack, cough develops and the patient brings
up a httle frothy and usually blood stamed sputum He 13 left ex-
hausted Such a severe attack may last a half hour, an hour or
more It threatens life ending sometimes but not often 1n fatal
cedema of the lungs In the early stages the pube 15 quch
(up to 120) and strong, and the systolic blood pressure 13 found
to have nsen, 1t 1s the rule for pressures to be high in the attack
In the later stages pressure may fall and the pulse become almost
1mperceptible

Short attacks may be repeated one or more times 1n a mght
Though usually confined to the mght smlar attacks also occur
occasionally when pattents lie down by day

The attacks are almost certainly due to a rise of pressure i the
pulmonary vascular system, producing turgescence and early oedema
of the lungs The manner in which the attack 1s brought about 1s
unknown

Diagnosis —The attacks of breathlessness here described are
maimnly nocturnal They must be distinguished from attacks brought
about differently Pattents suffering from failure with congestion
and orthopnoea shp down mn bed off the pillows mn their restless
sleep, after a time they wake breathless and distressed This form
of breathlessness con fawly be vemaedied of recogmised Patwnts
suffermg from Cheyne Stokes breathing are sometimes wakened
repeatedly at mght by particularly long and violent hypernoeic
periods
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ACUTE PULMOVARY OEDTMA

In acute oedema the lungs are not only congested but at ther
bases or throughout are hewvy and have lost thewr spongv crepitant
character They are firm pale and pit on pressure When the Iung
15 cut a thin blood stained flmd runs from the surface and when it
18 squeszed this fluid runs freely and 1s frothy The same fluid 1s
found 1n the respiratory passages, It 15 behieved to oceur as a con
sequence of primary failure of the left ventricle A sinular condition
of the lungs can be produced experimentally and acutely, by mter
fermg mechamcally with the action of the left ventricle, the night
continuing to beat efficiently

In elderly subjects suffering from arteriosclerosis usually accom
panied by hy pertenston 1n syphulitic aortitis and i occasional chses
of mitral stenosis acute and severe pulmonary oedema can occur
m single or recurrent attacks It happens occastonally 1s an m
mediate sequel to an attack of angina pectorss At the beginning of
the attack systemic blood pressure has usually been found raised
A very mstructive association 18 the oceurrence of pulmonary
oedema m the attacks of those rare cases of paroxysmal hyper
tension which are thought to result from release of natural supra
renal secretion (page 60)

The onset may resemble exactly that of the attacks previously
deseribed ocourning usually at mght and waking the patient from
sleep, or 1t may come mn the hours of dvylight and wakefulness The
separation of these attachs from those previously descmbed 13 m
fact arbitrary and necesaitated only by relative dryness of the latter
and therr very frequent repetition In frank pulmonary oederon
while breathlessness 1s usually urgent from the start cough 13 more
promunent and frothy blood stamed flmd 18 freely or profusely
expectorated The march of events1s often speedy Cyanoss deepens
rapdly breathing becomes progressively more urgent and less
effective The attach muy last atits height for hours In fatal attacks
ihe pulse becomes steadily weaker until imperceptible, the vewns
snell and the brenthmg becomes more gasping less frequent, and
then weaker until 1t ends

In a fulminating form the ocdema occurs so rapidly and 18 so
intense that withmn a minute or two of erying out 1n fear, the patient
18 drowned by the copions blood staned fluid that pours into the
respiratory passages and overflows frothing from the mouth and
nose
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In coronary thrombosts a mild form of oedem of the lungs un
accompanied by intense breathlessness or much cyanosis 15 com
mon The sputum 1s scanty and frothy or consists of a hitle watery
blood stamed flmd that continues to be ejected for a few hours or
several days

Symptoms usually shght of pulmonary oedema may also come
acately m attacks of paroxysmal tachycardin that bring about
failure with congestion Here the mechantsm 1s clearly that of
passive congestion of the lungs though commg quickly Acute
oedema may supervene upon chronic pssive congestion

PROGNOSIS

From the milder attacks of nocturnal breathlessness with or
without early oedema recovery 1s Invanable Recovery 1s the rule
n the more severe attacks of mamfest cedema of the lungs but
these are more threatening to hfe and a fatal termmation s not very
uncommon

Of patients suffering from repeated nocturnal attacks of breath
lessness of the type described or from less frequent attacks of pul
monary oedema many are dead within s1x months and the majority
withm two years of the first seizure A few survive longer and
occastonal cases suffer one or more attachsand surviving expenence
no mere In most of the patients the attacks are not the only
omunous mamfestations (see page 215)

TREATMENT

Patients suffering from nocturnal attacks should sleep on high
p llows or upon a cardiae bed with well rarsed back whether they
are orthopnoeic or not Opiates help to fend off the attacks A milk
and vegetable dietary has been advocated

In the severe attacks whether signs of oedema are clear or not

relieve muld attacks occaswnally but 1n severe attachs are much
less effectane than w ok (4o ) 1w often mven
with morphia when oedema 1s obvious bub 1ts value 15 not estab
hshed Strophanthin and pitustary extract have foand their adve
cates Adrenalime should on ne account be given In patients mn
whom the systemic vetns are swelling apprectably bleeding should
be undertaken without delay
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ACUTE TULMONARY OEDFVA

In acute ocdema the lungs are not only congested but at thewr
bases or throughout are heavy and have lost their spongy crepitant
character They are firm pale and pit on pressure When the lung
)3 cut a thin blood stwned flmd runs from the surface and whenat
15 squeezed this flmd runs freely and 1s frothy The same flud 18
found 1n the respiratory passages It 1s behieved to ocenr as a con
sequence of primary fathure of the left ventricle A sumlar condition
of the lungs can be produced expermentally and acutely by ter
fermng mechanically with the action of the left ventricle the right
continmng to beat effictently

In elderly subjects suffening from artericselerosis usually accom
panted by hypertension in syphilitic aortitis and n occasional cases
of mitral stenosis acute and severe pulmonary oedema can oceur
1w smgle or recurrent attacks It happens occasionally as an m
medinte sequel to an atlack of angina pectons At the beginming of
the attack systemic blood pressure has usnally been found rased
A very Instructive association s the occurrence of pulmonary
oedema m the attacks of those rare cases of paroxysmal hyper
tension which are thought to result from release of natural supra
renal secretion (page 60)

The onset may resembie exactly that of the attacks previously
described oceurring usually at might and waking the patient from
sleep or 16 may come in the hours of dayhght and wakefulness The
separation of these attacks from those previously described 1s m
fact arbitrary and necessitated only by relative dryness of the latter
and thewr very frequent repefition In frank pulmonary cedema
wiule breathlessness 1s usually urgent, from the start cough 1s more
promiment and frothy blood stamed flmd 1s freely or profusely
expectorated Che march of eventsis often speedy Cyanosis deepens
rapidly breathing becomes progressively more urgent and less
effective The attack may last at 1ts height for hours In fatalattachs
the pulse becomes steadily weaker until imperceptible the vemns
swell and the breathing becomes more gasping less frequent and
then wetker until 1t ends

In a fulminating form the oedema occurs so rapudly and 18 8o
mtense thit within a minute or two of erying out mn fear the patient
18 drownped by the coplous blood stuned flwd that pours into the
respirntory passages and overflows frothing from the mouth and
nose
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As a rule few signs, other than an occasional rhonchus can be
found In cases where the area infarcted 1s larger and smtably
placed, signs of the consolidation may be detected

In extenaive mfarction from numerous or very large emboly,
breathlessness may be severe, and signs of failure appear and pro-
gress, or oedema of the lungs may supervene and kill the patient
The accrdent naturally has more sertous effects in patients already
presenting signs of farlure In most patients recovery 1s speedy and
uneventful

Massive infarction of an apex, which 1s occastonal, may be con
fused with pulmonary tuberculosts

TREATMENT

This consists usually in maintaming the patient at complete rest,
with or wmithout morpha, and, m cases of auvncalar fibnilation, m
bringing the heart under the infl of digatalis, without 1nd

vomiting In the exceptional severe case, the treatment 1s that of
cardiae failure

HAEMOPTYSIS

A spitting of blood 18 not an infrequent complamt of the subjects
of heart disease In these 1t 1s first wise to exclude haemorrhage
from infection of the gums or from the nose Haemoptysis 1s marked
by cough and haematemesis by vomiting, but the history 15 not
always rehable i this respect, when blood cumes m any quanmy
through the trachea smaller g are
Bnisk, fatal or non fatal, haemoptysis may happen occaslona]ly
when an aneurysm ulcerates trachea, bronchus or lung Small
quantities of pure blood brght or dark may be brought up from
an aneurysm oozing 1n the same situations Infarction yields small
dark masses of almost pure blood having a foundation of mucus In
acute bronchitis or tracheitis expectorated mucus 13 streaked with
blood Congestion of the Iungs stams the sputum intimately and

may yield almost pure blood In oedema the blood stamns a serous
flud




CHAPTER XI\
PERICARDITIS
AcuTE PERICARDITIS AND PERICARDIAL EFFusion

FATHOLOGY

PERICARDITIS an es 1n a variety of ways The commonest 1s for it
to display itzelf as a chief mamfestation of an mfective process
There wre very many examples but the most frequent are rheu
matism and pneumoma of these the former and commonest 1s 2
subacute and the latter an acute process Tuberculosis causes chrome
pencarditis Another way 1s for pericardatis to appear as 4 termmal
event 1n a chrome dicease that affects nutntion of wiich Brght »
disease 15 the most notable example Pericarditis 13 not infrequently
caused by a direct spread of infection from neighbouring suppura
tion—for example from empyema or uicered oesophagus—or by pus
traching through the diaphragm from appendix stomach or gall
bladder It mav follow direct wounds of the pencardmum It occurs
quite locally when the pericardiom 1s mnvolved as a <equel to coron
ary thrombosis

In acute inflammation the penicardial membrane loces lustre be
comes mjected swollen and sometmmes gelatinous On ats surface
Iymph collects m finkes and looselv attached tags The lymph may
be 1n smail amount or a large quantity collects coverng the surface
with a thick wreguiar rough or shaggy sheet of yellow deposit
Such 1s the pericarditis of rheumatism and of Bright s disease Some
excess of flmd 18 nearly aiways present There may be much flmd
this 13 serofibrinous m rheumatism purulent 1 pnenmoma and m
pericarditis by extension 1618 <erofibrinous hemorrfiagic or cazeous
1 tuberculous discase Very Iarge collections of fimd are vsually
chronic often tuberculous more often of unknown ongin

The panetal penicardium s regarded as being a relativels mexten
sible membrane This 1s true 1 the case of tension that 1s of brief
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duration, and the pericardium thus serves to guard the heart from
mjurious over distension, such as would occur, for example, n
asphyxia But the pericardium yields readily to chrome distenston,
whether this 1s brought about by an enlarged heart or by effusion
The heart hes between the bodies of the vertebra and the sternum,
and there are no intervenmng structs that are ble, dis
tension of the pericardial sac occurs therefore first to left and nght,
but especially to left, and from the left 1t distends bachwards, press-
1ng upon and causing collapse of the basal part of the left lung

SYMPTOMS

Pericarditis 1s usually qute patnless Pain, when present, 1s pro
bably due usually to mnvolvement of extrapericardral tissues, such as
the diapl It may be a severe precordial ache, or a
stabbmg pamn reachmg the abdomen or the left shoulder, and felt
especially on mspiration Breathlessness resulting from obstruction
of venous return or from pressure on a respiratory organ by large
effusions )s sometimes to be counted a true symptom with other
occasional pressure symptoms, but 1515 hardly possible 1n most cases
to separate such from P of cardiac failure The
remaimng 3 mptoms result from the causal infection or accompany
1ng disease, and these vary greatly m kimd and m severity

SIGNS

When pericarditis comes as an acute infection, the dommant
s1gns may be those of mtoxication Suppurative perrcarditis gives
high fever and pulse rate, breathlessness, often great restlessness,
and sometimes delwrum As a part of a subacute rhenmatism
the toxaemia 1s less intense, though fever 1s the rule, restlessness
13 common, aud mcreased pulse rate mvanable

Cardiac Impulse —In effusion the heart usually mamtains 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 Occasionally it disappears,and the heart
sounds become more distant Such changes are not always the simple
result of pericarditss, there may be stmultaneous dilatation of the
heart In children the precordial intercostal spaces may flatten

Distension of Veins —The heart 1s very sensitive to intrapen
cardial pressure which, lile mtrapleural pressure, 1s normally below
atmospherte pressure A small nise of pressure mn the pericardial sac
at once mterferes with the filling of the heart and causes a fall of
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artenal and a nse of venous pressure Any considerable merease m
wntrapericardial tension greatly mnpedes the venous return and the
veins become distended Distension of the veins 1s frequent in pen
carditis with effusion but can rarely be shown to anse in the manner
deseribed that 1s so because perrcarditis is so often accompanted by
changes 1n the beart that lead to failure with congestion
Cardiae Dulness ~In considerable effusion cardiac duiness ex-
tends up nto the 2nd and then mto the 1st interspace This new
area of dulness may spread as much as 2 mnches to the left of the
sternal margin and to the nght may overlap the sternum It 1s the
most important sign of flurd that we possess 1t 15 best displayed by
patients 1 the recumbent posture, and may lessen or even disappear
m the erect posture
Cardiac dulness also mereases laterally, especially at the level of
the 4th and 5th spaces and both to left and nght, the lstter is the
more sigmficant To the left, duiness may appear well beyond the
outer margm of the impulse The contour of the heart’s dulness mn
large effusion 1s that of & blunt cone, nght and left margm runnmng
obliquely but unusually straight, or 1t 1s pear shaped
Friction Sounds are produced by the rubbing together of visceral
and panetal membranes that have lost thew polish or are actually
rough The sound often simulates a blowmng murmur, but 1s usually
sharter, seems more superficial, and ends raore abruptly than the
latter, usually, too, the sound has a characteristic scraping quality
There raay be a single systohic sound, and this usnally begins a hitle
later than systole, but 1t 1s the rule to hear a diustohe element as
well, to and fro sounds of equal mntensity and duration The to and
{ro sounds do not change i relative intensity from place to place as
do the conducted toand fro murmurs of aortic disease Very
occasionally a third friction sound 18 added, to make a sort of canter
rhythm of fretion Creaking or leathery sounds are unusval
Pericarcial friction linuts atself strictly to the precordium, may occur
over the whole of 1t, but 13 more often confined to the central parts
and base, 1t may be quite local 1t 1s seldom palpable
‘The friction rub 18 the only mign we have of dry perrcarditis 1t
may also result from chronie rough of the p d and so
the advent of fnction sounds, or change m thew character or extent
from day to day 1s more mnportant, i fact alone conclusive of
active mischief Although {niction sounds often change 1n character,
or disappear as flud collects, the presence of a rub does not exclude
effusion, or even large effusion, for the heart 13 often mamtamed in




XIS PERICARDITIS 175

contact with the antertor parietal perscardium m these crcum-
stances
Frictton sounds having a cardiac rhythm may also be heard when
there 18 mflammation of the pleura overlipping the heart, such
friction has a respiratory rhythm as well and 1s called “pleuro
pertcardial frictton” It 15 heard along the right or left border of
cardiac dulness
Basal Signs —In large effusions, the lung becomes compressed at
the left base An area of dulness appears, extendmg from the spine
as far as the mid scapular line or a little beyond 1t, and upwards as
far as the angle of the scapula This rather rectangular form 1s
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 seapula loud tubular breath sounds and aegophony or broncho
phony are heard, often accompanted by crepitations When these
signs are early they will sometrmes disappear if the patient leans
far forward In recurrent effusion the signs may vanish and return
several times In rheumatic children they are said to accompany
dilatation of the heart without effuston
X ray Signs —The shadow of the heart 1s widened laterally, the
basal part of the shadow 13 increased in breadth and density, and
1ts upper left margin 1s much more obligque than normal i the re
cumbent position, these signs become less consprcuous 1n the upright
posttion Pulsation of the margm of the silhouette 13 reduced
Dhagnosis of Effusion —To differentiate between acute dilatation
and p dral effusion 1 rh hildren 1s often 1mpossibl
especially since the two conditions often coexist The most 1mport
ant guide to effuston 1s upward extension of dulness In adults
small pericardial effustons are rarely diagnosed When large, the
~charactenistic area of dulness and the signs at the base are usually
sufficiently distmctive Friction sounds or the loss of cardiac im-
pulse may draw attention to and X ray exammation will help to
1dentify, effusion The extension of cardiac dulness well beyond the
impulse 1s a valuable sign mn favour of effuston When dulness to
the right of the sternum 18 extensive, this may result from a greatly
enlarged left auricle (page 112), in that case heart sounds will
generally be loud over 1t

COURSE AND} TREATMENT
Acute suppurative pericarditis, whether 1t oceurs as a primary or
y of nf usually runs a rapid and fatal
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course Subacute serofibrinous penicirditis 18 usnally rheumatic and
heals spontaneously 1n most mstances, but the course of the 1llness
depends on the malady as a whole rather than upon that of the
pericarditis Chrome forms of perrcarditis with effusion run varable
courses but are subject to relief, and are from tyme to tume cured, by
tapping or by surgieal mtervention

Pan m pertearditis 18 best treated by local apphcations such as
the ice bag leeches, hot pachs or other mild irmtants, and, f
severe by morphia Some of these patients find ease by kneeling,
I » . S PV

be .

mnay be opened and dramned surgically Simple aspiration may suf
fice to give temporary or permanent rehef 1n cases of chronic sero
fibrinous or haemorrhagic effusion and those that reaccumulnte
may be treated surgically In exploring the pericardum, 2 needle
of large calibre 1s driven into the 5th space within the left margin
of dulness i the direction of the centre of the chest for about
3 e¢ms or a lttle more or untd the movement of the heart 13
felt In that case the trocar should be withdrawn at once, caro
bewng taken to allow no air to enter If ths exploration 1s un-
successful, the needle may be tned an inch farther towards the
sternum

ADBERENT PERICARDIUM AND MEDIASTINOPERICARDITIS

PATHOLOGY

Adherent pericardium with or without medsastinal involvement,
usually =+ & = oo - . - -
cence -

Pere
carditt . N .
or to complete union with obhiteration of the sac The adhesions are
for a time soft and fnable, so that the two layers can be stripped
apart, ultimately they become tough and the layers inseparable
This smple obhteration of the sac 1s the commonest vamety of
chrome pencarditis

In other cases the pericardium becomes more thichened, umformly
or 1n the form of one or more dense and wide bands of unyelding
fibrous tissue i winch lime salts may later be laid down Such
fibrous fizssue may matenally humt the diastole of the heart and may
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constrict or block the mouths of entering vems, 1t forms a “con-
stnetive pericarditis”

The inflammatory process may nvolve surrounding structures,
and 1n healing bind the heart firmly to the chest wall and to the
daphragm The latersl parts of the pencardium, with the adjoming
layers of the pleura, become welded mnto a sheet of dense tissue, which
then forms a firm partition between heart and lung, stretchmng from
the root of the latter to the diaphragm The same process mvades
the roots of the lungs, the base of the heart and 1ts outgoing and
ncomng vessels, and the posterior mediastinum, further anchoring
the heart, and sometimes constricting the main vessels This con
htion 15 called “mediastinopericarditis”

SYMPTOMS AND SIGNS OF AN OBLITERATED SAC

The smooth, ghstening penicardial membrane, lubricated by flmd,
normally allows the heart to move within the sac with Ittle frrction
Yet this smooth sac 1s not mdispensable, as 15 shown by 1ts ocea
sional congenital absence, out of which no trouble scems to come
Obliteration of the sae, as after theumatic infection, does not m
crease the work or weight of the heart appreciably It gives rise to
no symptoms The intrapericardial adhestons may be responsible
occasionally for a friction rub or cardiac crepitus, but they cannot
be diagnosed, unless on the basis of a remembered acute mflamma
tion of the sac

SYMPTOMS AND SIGNS OF MEDIASTINOPERICARDITIS AND OF
CONSTRIOTIVE FFRICARDITIS

The symptoms of great thickemng of the pericardium and of
extrapericardial adhesions are mainly those usually associated with
venous congestion The signs that may occur are many

Systolic Retractions —During systole the heart becomes smaller
and tends to create a vacuum m 1ts vieomty In front this pull 1s
excrted, especially by the right ventnicle, in the region of the 4th
and 5th left rib spaces and the epigastrium A heart of normal size,
beating quietly and covered naturally by lung, pulls sufficiently to
canse e hbtle recession n the eprgastoem only, end that not alweys
An enlarged and powerfully beating heart often causes systolic re
cesston of at least the nib spaces too In mediastinopericarditis these
recessions may be much more emphatic, and not only b spaces
but the mhs th lves and the st may be ref. d The

N
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structures most affected 1n this way are the 5th and 6th nib cartad-
ages and the xiplusternum, but retrachion may extend mto the
axilla and ivolve lower ribs than those named Through the dia
phragm, systolic retraction of the lowest parts of the bony thorax
may oceur, seen ab its left margm when the chest 18 viewed from
the front, or at the left base when the chest 15 viewed latersily

1t 1s not quite correct to regard the heart as tugging the pre
cordial Tibs mwards throngh firm adbesions between 1t and the
chest wall When the heart tends to draw anay from the chest wall,
the tatter must mewitably follow it, whether bound by fibrous tissue
or not provided that the lungs cannot move m to fill the gap
Ordinanily, decrease n the size of the heart in systole 15 balanced by
an eqmvalent expansion of the awr-contammg lungs, which bound
1t laterally, this systolic expanuon of the Jungs calls for the ex
pendsture of hittle cardiac energy When inflexible fibrous tissue 1n
penicardium and pleura separates the heart from the Jungs, the heart
expends encrgy m pullmg m all dwections upon relatively un-
yielding structures Thus, fibrous tissue covermg the heart laterally
impedes 1ts beat more than do any adhesions antenorly, for the
former alone guards a yrelding structure, and these lateral adhesions
come o bo more important i bringing about precordint retraction
than do adbesions bidmg heart and chest wall directly Some
energy may also be expended uselessly in direet pulls by the
heart through fibrous bands and diaphragm upon more distant
structures

Retraction of the more rigid parts of the chest wall will naturally
happen more reachly when these are young and phant, and will be
greater the more vigorous the movement of the ventnicle Thus,
although sy stolte retractions, and especiaily emphatie retractions,
are valuable, they are nconclusive signs, there 15 no known form
of retraction that 1s not to be observed on oecasion apart from ad
hes:ons, moreovet, 4 ditis with strong

heart and p dial chest wall may be present

without any retractions occurning

Immobile Impulse —Normally the impulse and left margin of
cardiac dulness move 2 to 4 cms (14 inches) to the left when a
young subject rotates from the supme to the full left Jateral posture,
and equally to the nght when the full mght lateral posture s
assumed Adherency af the heart to the chest wall, or 3ts enclosure
within firm partittons of fbrous tissue, naturally renders 1t -
yohite However, the positive use of this sign and of correspanding
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signs obtamned by X ray screenmng, 13 lessened 1n value by the fact
that an enlarged heart 13 rarely very mobile

Distension of Veins —When pericarditis and mediastinibis are of
rheumatic origin, the heart has always suffered simultaneously, and
thus venous congestion may be the result of muscle failure But
congestion of the vems may also occur 1 these conditions because
the return of venous blood to the heart 13 1mpeded This may happen
through constrniction of one or other of the great vems or by the
heart being held more or less encased by unyielding bands of fibrous,
or occastonally caleified, tissue Such cases are uncommon, but
venous congestron so produced has 1ts pecuharities These are due
perhaps to the output of the heart bemng less affected or to smaller
disturbance of the pul -y errculation when the pul 'y vems
escape constriction, than happens in failure Be that as 1t may,
patients of this class may be less breathless than wonld be expected
1f congestion of the same degree were due to cardsac fatlure En
gorgement of the liver t00 15 unusually prominent owing, so 1t has
been thought, to direct mterference with the hepatic vems Great
enlatgement cirrhosis of Liver, and extreme perthepatitis are some
times displayed, and are probably to be associated with long con
tmmuance of congestion Dropsy of the legs 1s less, and aseites 1s more,
promment than m comparable cardiac failure, and dropsy of head
and neck can occur, whereas n cardrac failure 1t does not When the
superior vena cava 18 obstrueted, pulsation m 1t lacks freedom

The feature that has special value 1n diagnosing constrictive pen-
carditis 18 conspicuous venous engorgement 1n & case that presents
few or no signs of cardiac enlargement

Insprratory Swelling of Veins —The cervical vewns normally col
lapse m nspiration because blood 1s sucked mto the heart when
thoracie pressure falls In some cases of medashnopencarditis an
obstruction to the entry of blood occurs dumng mspiration, pre
sumably because fibrous bands tighten about the heart or about the
great vems thus 1t happens, paradoxically, that the veins swell m
inspiration

Inspiratory Declineor Farlureof Pulse —In medrastmopericarditis,
mspiration of ordinary depth may nterfere with the filing of the
heart, as has been seen, or may m certain cases kink the aorta
Eather of these interferences will cauce the pulse to become
smaller and pressure 1n the artertes to fall In the same circum
stances a deeper on ma; 1 te the pulse
It 19 1mportant to note that all the pulses in the body are affected
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structures most affected 1n this way ate the Sth and 6th nb cartd
ages and the mphisternum, but retrachion may extend into the
axlla and mvolve lower nibs than those named Through the dia
phragm, systolic retraction of the lonest parts of the bony thorax
may occur, seen at 1ts left margin when the chest 1s viewed from
the front, or at the left base when the chest 1s viewed laterally

It 18 not qute correct to regard the heart as tugging the pre-
cordial nbs mmwards through firm adbesions between it and the
chest wall When the heart tends to draw away from the chest wall,
the latter must inevitably follow i, whether bound by fibrous tisswe
or not, provided that the lungs cannot move in to fill the gap
Ordinartly decrease n the size of the heart in systole 18 balanced by
an equivalent expansion of the s contmmng Jungs, which bound
1t laterally this systolic expansion of the lungs calls for the ex
penditure of lttle cardiac energy When nflexsble fibrous tissue 1
pencardium and pleura separates the heart from the Jungs, the heart
expends energy n pulling m all directions upon relatively un
selding structures Thus, fibrous tissne covenng the heart laterally
impedes 1ts beat more than do any adhesions antenorly, for the
former alone guards a yielding structure, and these lateral adhewons
come {o be more important 1n bringing about precordial retraction
than do adhewions binding heart and chest wall directly Some
energy may olso be expended ucelessly m dwect pulls by the
heart through fibrous bands and disphragm vpon more distant
structures

Retraction of the more ngid parts of the chest wall will paturally
happen more readily when these are young and phant, and Wil be
greater the more vigorous the movement of the ventnicle Thus,
althongh systolic retractions, and especally emphatic retrachions,
are valuable, they are inconclusive migns, there 15 no knosm form
of retraction that 13 not to be observed on occasion apart from ad
hesions, moreover, advanced mediastinopencarditis with strong
adhesions between heart and precordial chest wall may be present
without any retractions occurring

Immoble Impulse —Normally the impulse and left margmn of
cardiac dulness move 2 to 4 cms {1} wmches) to the lefp when
3oung subject rotates from the supme to the full left lateral posture,
and equally to the rght when the fall mght lateral posture 18
assumed Adherency of the heart to the chest wall, or ats enclosure
withi firm partitions of fibrous tissue, naturafly renders 1t M
mobile However, the positive use of this mgn and of corresponding
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X ray Signs —When the pericardum 1s greatly thickened and
fibrosed, the borders of the heart are straighter than normal and the
points of junction of vessels and different cavities tend to be indis-
tiet The rounded apex of the heart 13 not seen free of the dia-
phragm Irregular shadows project from the mlhouette of the heart
or basal vessels, mterfering with 1ts normal outhine and with the
sharpness of 1ts margms The diaphragmatic movements are often
greatly lmited, especually 1n the region of the heart’s apex, which
moves httle or not at all Sometimes defimte distortions of the dia
phragm are observed, especially directly to the nght of the heart,
durnng inspiration, where adhesions may sometimes be seen Immo
bility of the heart with change of posture can be 1dentified A well-
exposed film may exhubnt a caleified sheath upon the heart

ASSOCIATED PHENOMENA
Signs of enlargement of the heart are usnal, though not invan-

able, n med; wcarditis Adh that impede the heart’s
action help to produce this enlargement Because many of the
patients have saffered from th any other rh: mani

festation, such as mitral or aortic disease, enlargement of the heart,
auricular fibrillation, or failure arising from a defective muscle, may
be assocrated (see Chapter AXII)

DIAGNOSIS

The d of medrastinop ditis or of trictive pert
carditis depends largely upon thewr being remembered as a possibility
n certamn types of patient, for this will lead to a close and special ex
amination The pessibility should be n mind n all cases of prolonged
venous congestion of rt tic origin, especially 1n young people It
should not be forgotten when, 1n these circumstances, the heart seems
httle enlarged (constrictive type), or when, the heart being enlarged,
there are no defimte signs of accompanying disease of the valves

The signs upon which chief stress should be laid are retractions of
the chest wall, combined with those mndicating persistent interfer
ence with venous return, which may or may not be enhanced by the
breathing bemng held in the mspiratory position

SIGNIFICANCE AND PROGNOSIS

Smmple adherency of the pericardiem has probably no effect on
the weight of the heart or upon the life of the subject The conds-
tion may be found n people who have lived long and very active
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lives whose hearts are not enlarged and who have died of some
quite separate malady As s undiagnosable 1t has no chmieal sigm
ficance
1t 13 rarely possible to the el of the more sent
ous extmpencardml adhesions from those of accompanymng lesions
of vahes or defects of muscle The course run 18 therefore very
vamable Thus the subject may die w childhood from mvelvement
of the heart or from rheumatic reinfection or may survive and the
course ay be many months or several years during which time
venous congestson 1s shown In most cases however pericardial
adhestons do not cause venous stasis by themselves but merely form
one of several burdens the heart has to bear Thus the adhestons are
but a feature of the case and then have httle mfiuence exther upon
prognosis or treatment

SPECIAL TREATMENT
When the heart 18 so shut m by fibrous bands that 1t eannot ex
pand the lungs 1a systole much of its energy 1z expended i pulling
resistant structures bke this fibrous tissue and the chest wall to
wards 1t It can be rehoved of this work by making one mde of the
resistant chamber m which it hes relatively flaceid It 13 to this that
removal of mb and cartstage owes its success as o remedy Not only
the tug on the chost wall but on surroundmg fibrous tissue 15 18
Lieved The operation may be performed under local anaesthesia
The three 1ibs matnly tugged upon—and these are usually the 34
4th and 5th-—are removed for a length of about 12 cms over the
precordium  The nbs must be separated from the heart with the
utmost care so that tearng the muscle of the heart and pneamo
thorax may be avorded The operation 15 & very successful one 1
welt or fortunatcly chosen cases. and 1 shilful hands Any susproion
of actrve rh 15T es n The chief imdica
tion for operation s definste mmtugging of the ribs and the amount
of work that the heart 15 expending on these may be estimated by
notmg how much foree 15 required to depress symmetrieal mbs
silarly  On occasion strong bands of pericardium have been
drvided successfully The direct mortahty of the first and less diffi
cult operation 13 stated to he about 5 per cent To balance agamst

this mortality 28 P ¢ m a derable per
centage of the cases and ocmsmnully restoration of a complete
mvahd to active hie The mam obstacle to 1 t 18

however the diagnostic one =



CHAPTER XX
BACTERIAL ENDOCARDITIS

SUBACUTE BACTERIAL ENDOCARDITIS
Tue subacute varety of bacterrnl endocarditis 18 here h d
because 1t 1s much the commonest form, and because 1t often com-
plicates old standing heart disease The malady 18 most prevalent
between the ages of twenty and forty and 1s commoner amongst
males than females

PATHOLOGY

There 1s much to suggest that subacute bacterial endocarditis 13
due to an mfection of relatively low virulence, which attacks valves
that are already abnormal The bacterium responsible for the disease
18 almost always a nonhaemolytic streptococeus and one that grows
poorly 1 culture Very occastonally 1t 1s the bacillus “influenzae”
The vegetations are almost confined to the left side of the heart,
the side on which chronic valvular disease 1s common The chuef
exceptions to this rule are cases of congemtal malformation i which
the right heart 15 mvolved, as in patency of the mterventricular
septum, pulmonary stenosis, or patent ductus arteriosus The disease
ordinarily attacks the mitral or aortic valve In most cases one or
other of these, and usually the aortic valve, 1s the mam seat of the
disease, both may be heavily affected and, if the valves are searched
for mmute vegetations, 1t will be realised that the cases are few

1 which either valve escapes letely In a very derable
number of the cases ivolving the aortic valves, these valves are
tally d, this def occurs mn little less than 1 per

cent of all autopsies, and about a fifth of all such cases of congenital

malformation acquire infective endocarditis, 1t 1s therefore a notable

factor 1n determimng the disease In other cases it 1s clear that

vegetations have formed on old standing rheumatic disease of mitral

or aortic valves, 2 hstory of rheumatic fever or chorea 1s present in
183
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 lugh percentage of the patients Syphilitic disease of the aortic
base 15 also found, though less frequently

Chrucaf observations show that cardiac patients who acquire this
disease do so for the most part while in good or fairly good general
health cases of congestive failure are relatively immune It 13 the
rule to find numerous vegetations and not a single mass the vegeta
tions often involve all the cusps of either aorfic or mitral valve or
both The vegetations are mostly small, warty, or shortly peduneu
lated some are much larger, club shaped, strap hke, or form large
srregular masses they affect the hines of apposition of the ensps first
of all but i heavier mvolvement plaster the whole surface of the
cusp and appear in smaller or larger confluent masses upon the
walls of auricle or ventricle wpon the lowest parts of the aortic wall,
and upon the chordae tendmeae some of which are frequently cut
through The parts of affected cusps that are free of actual vegett
tions are nearly always thickened, often much fibrosed and de
formed and sometimes show healed perforations Often vegetations
are found that are ;n an advanced stage of fibroas, strap like vegeta
tions are always tough at their hases calcareous deposits are not
mfrequent In such cases, and they are those that have run Jong
courses, the appearances mdicate that a process of new mfection by
contact or spread, and & process of repar, continne to challenge
each otherin a fight for predominance, winch s carmed on over long
periods of time Somectimes freshly broken vegetations are found
where erabol have become detached

CHIEF CLINICAL MANIFESTATIONS

Onsel —The malady, regarded as an infection, generally beging m
early adult hfe and 1ts onset 18 nsualiy nsidious, so msidious that
sometimes 1t may be many months befere the subject realises his
henlth to be seriously affected The usual early symptoms are Insst
tude and weakuess, combined perhaps with oceasional feelings of
chilliness and malatse, perbaps with aches about the jomts or
muscles, these symptoms continue and the patient passes gradually
fo a stafe of detality and anaemia Anorexia with or without nan<ea,
and later vomiting, 13 an early symptom in some cases The first
symptoms may be those of an acute febrile 1llness with chuils and
sweating The first symptoms may amse from embolism of one of 2
number of important vessels, giving a vared and sometimes puzzhng
symptomatology
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The phenomens of the established condition are convemently
descrtbed 1n three groups Tirstly, there are tho local signs mn the
heart corresponding to old standing mischief and to new damage of
the valves consequent upon their recent mnflammation Secondly,
the disease may be regarded as equvalent to a condition of chronie
septicaemua or intoxication, most of the manifestations are properly
placed n this category Thirdly, there are the very vared effects of
embolism

Local 8ygns —Smce the disease 13 one which attacks valves that
are often much deformed already, and as the disease 1tself damages
the valves further, perfectly clear signs of valvular mischief are
almost always to be obtamned The cases are generally those of aortic
regurgitation or of mutral stenosis, the remainder are nterpret
able as mutral regurgitation or are instances of congemtal heart
disease VVhen there are no signs pomnting emphatically to disease
of the valves, signs of definite or moderate enlargement of the heart
will usually be found It will be understood that the degree m which
these local signs are attributable to the disease we are consdering
can be estimated chmcally only if the state of the heart before 1ts
mfection 13 precisely known

That the valyes are actually the seat of active mischief 13 some
times betrayed during the course of the malady by signs of new
Iocal damage, as when a murmur indicative of aorfic regurgitation
or of mutral stenosis changes its character conspicuously, or actually
develops These changes, however, are not witnessed very frequently
and therefore have no great chinical importance

Failure of the heart with the develop of venous
1s more appropriately placed in the next category (page 187)

Symptoms and s1gns of infection are numerocus and most of them
are common to thus and similar infections They include weakness,
gradual loss of flesh and many mamfestations that require special
mentton

Fever 13 the rule though 1t 13 often mconspicuous In the early
stages of the disease and particularly when the onset 1s 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 durmg which
1t 1s normal It 1s rather the exception than the rule for tem
perature to be rased mn 1solated readings taken in the davtime
from patients who are up and about The temperature chart of
bed cases 13 very variable, almost any type of curve may be showy,
but low grades of fever are the rule, high remuttent or Jush
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continuons fever 15 Tare before the terminal phases of the malady
are reached

Pallor 1s not mvarnable even when mfection has long established
stself A few patients have the full and fresh colour of rude health
But pallor 15 the rule and is often as extreme asin pernicious anaemin
The tint 15 variable asis that of the bloodless normal shan & special
reason for vamation is found in chrome cases, which acqure a
distinet but diffuse cutaneous pigmentation A yellow pallor 1s usual
m blondes pale brown or muddy tints m those pigmented spon
taneously or by the disease Pallor 1s due largely to lowness of red
blood cell count which 13 commonly near to three mthon or less
this 13 often aggravated by a low colour index, the anzema bewng
1n some of chlorotic type

Leucocy tosis 1s the rule the count of white cells being usunily
between 10 000 and 15,000 occasonally much higher, occasionally
normal or actually lower than normal The differential connts vary,
but polymorph ) cell 1s much commoner than
lymphocytosis

Splenic enlargement 1s frequent 1 almost all cases and, the spleen
bemg firm 1s palpable n most cases thisis a very important sgn
The t1p of the spleen 1s just palpable or comes three or four fingers’
breadth Lelow the costal margin exceptionally 1t 1s much bigger
and fills 4 large part of the left upper ibdomen This enlargement
18 to be asctibed to infection as in the case of typhord fever

Clubbed fingers 1s another manifestation due in all probability
to long lasting toxaemia, as 1t 1s m phthiss and bronchiectass
Swnelling 15 confined to the last phalanges of the fingers the awelling
may be anteroposterior and accompamed by mncreased convexity
of the nails or 3t may be lateral It1s not often so advanced as to
produce really bulbous fingers as in congenital heart chsease, &
noteworthy contrast 13 that these clubbed fingers 1 subacute endo
carditss rarely exhibit eyanoss Clubbing of the toes occurs, but 18
more difficult to recognise

Petecune, scattered i small numbers and appearmg often 1
crops, are usual, they are especially frequent sbove the clavicles
and aronnd the axillae, on the upper arms, chest, and abdomen
They are scarlet red brown, or brown, according to thewr age, and
they last a few days They are to be distingmshed from the small
boght a that are so 1n the skin, and which
are erther (hsunctly elevated or, if smaller, blanch a httle or much
on pressure When petecluae are seen in the conjunctival or buccal
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mucous membrane or under the nal, where thev are often Lnesr,
there can be no confusion with the hites of parasitee Peterhize
should not be regarded as embohe the minute vessels of the skun
mn this state permit an escape of blood more easily than rmal,
the petecluae can be produced by congesting the armm Thouz®
occurring 8o often m endocarditis their diagnostie smportanes sx
much di d by therr freq 1n many
trons

Purpura occurs occasionally and may be widespread, bmt 1x
usually found as a symmetrical eruption on the legs, 1t occurs 11
the later stages of the malady as do rare haemorrhages from mucrus
membranes Other cutaneous eruptions, including urticans anl
different forms of erythema are occasional

v & - 1+a

and intoxiea.

eft -

ch -

and pleunisy oceur rarely
Renal involvement 15 common Abnormalities of the gz oy

as the presence of a trace of albumen hyalme and gran ,h,',;u,’,

or pus cells 1n small numbers are frequent Occurnnz sl »e 1

changes are msufficient evidence of nephntis Ped 1 o

s s v anolled L enear fitsg

Hooxdor e gon

frequent and sometmes affects these structures 4n ';1'2 ,,’ - ’.; I3
In the later stages clear evidences of parenchymatoyg g :“m i
not wnirequent the urime 1s loaded with albumen, X,lmv ar
occurs and uraemic mamfestations may appear Tl Oty
Cardiac farlure with congestion 13 rarely Present,

stages of thus disease which attacks those whe atemn "‘!1: the ezyl

health but 1t 13 so frequent 1 the later atages as gy f, fively gowd)
cause of death 1t 1s always termunal Fajlyg, with It A oF s
these cases 13 the end result neither of the onginat Syt 1
upon the heart nor of its mcrease through ap , burten Infrrsa]
valve defects The total valve defect 1s often ﬁbg:{m atingy of the
develops while the patient 15 at rest in beg . 12t $h g faglyre
accompamment of infection The disease affy " 1 20 Ghvioux
illustrations of fulure bemg determined 1, an‘me"f"l" raret
{page 23) but as there are no TeCognIsable fo, lectiye process
muscle that can be called to account for thig [ L thy heart

of the muscle 1s to be attnibuted to Poisoning e the wealbening
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Embolic Aceidents —The emboh are derived from the heart, a
large vegetation, or a considerable portion of 1t, becomes detached,
or 1t breahs into & number of pieces, and vegetation or its fragments
are swept on with the blood current The vegetations being almost
confined to the left heart, embolism 1s almost confined ta the sys
temic system The size of the embolus determnes the size of vessel
that can be entered and plugged The direction of artenal branching
may be disregarded and the travelling embolus considered as merely
part of the emrrent of blood No artery 13 immune from embohsm
and chance chiefly det which 15 affected but blocking of
certamn vessels has conspicuous effects, thus attracting unusual
attention and giving a false 1dea of the relutive frequence of em
bolism n these

The chuef efiect 18 imnterference with loeal blood supply 1n instances
m which a proper collateral crculation fals to become quickly
establbshed Lmbohsm of the mamn vessel of » hmb may cause
gangrene of the mddle cerebral artery, hemiplegia, of a coronary
artery sudden death ofaretinalartery partial blindness Embolism
of a splenie vessel infarcts that organ, causmg local pun and tender
ness vomiting and audible friction in the spleme region Infarction
of the kidney brings ajbumen and blood into the urine, pun 1 the
breh and mokness and rarely when biood 1s abundant and clots
form causes symptoms resembling renai colic

The embol of mfeetive endocarditis often give nise to symptoms
and signs unseen 1n the case of uninfected clots The events are well
lustrated m superfical vessels An artery hke the radinj or dorsalis
pedis 15 bloched by an embolus This may happen so unobtrusively
as to escape any attention It may be noticed on careful search that
a pulse has disappeared In other mstances Jocal pam and tender
ness follow the embol this may cul m Jocal redd of
the shn lasting a few days, or with swelling and induration of the
tissues around the artery for a longer time In p few cuses chrome
arterrtl and periarterial nflammation continues, the vessel wall
gives, and an aneurysm forms locally Abscesses very rarely oceur
These different disturbances 1llustrate the varying power of the
tissues to deal with the infection Essentially similar changes occur
also mn deeply seated vessels, for example, aneurysms form on
branches of arteries supplying the viscera

Infected emboli 1n smaller arteries, ike the nasal, may give con
sprcuous mflammatory redness and swelling locally Digital nodes
are small red or purple spots a centimetre or less in dinmeter, alw w38
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tender when fresh sometimes raised and often just palpable and
oceurring 1n the pads of fingers and toes They last a few days and
are important diagnostically Sumlar but more extenstve lesions also
occur m the skin of the thenar and hypothenar emnences These
cutaneous or subcutaneous lesions are thought to anse from
fective emboli of small arteries or arterioles Similar embol may
probably account for oceasional pun and tenderness appeanng in
muscles and near jomts
DIAGNOSIS

The diagnows of subacute bacteral endocarditis has been ob
scured 1n the past by failure to recogmse the msidious nature of the
complaint and by the expectation of finding high temperature or
at least some fever Msinterpretation of three of the cardinal
physical mgns has mmpeded and continues to impede 1ts recog
mtion these signs are clubbed fingers enlarged spleen and pallor
In adults presenting definite signs of chrome heart cisease clubbing
of the fingers has been regarded wrongly as a smple assoctation
of this heart disease In about four fifths of these cases clubbed
fingers are due to infective endocarditis though not diagnostic they
constitute one of our most valuable signs of the disease Oceastonally
they are the result of congenital heart disease the fingers then being
cyanosed and their tips more bulbous very occastonally the club
bing 1s 1tself 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 umitation from breaks in the skin of the lunula
should not be confused with clubbed fingers An enlarged spleen
has long been regarded as a consequence of cardiac faillure Now the
spleen unlike the iver has a muscular framework and 1t 1s unusual
for 1 to increase much if at all in size 1 congestive farlure In
chrome heart disease an enlarged spleen generally means infective

d d; though 1ts 18 less 1 countries where
malaria 13 prevalent Pallor has been looked npon as a common
result of aortic regurgitation Aortic reflux does not produce pallor
when the two are found together an adequate cause for pallor must
be discovered when pallor 13 conspicuous 1t 1s usually due erther
to nfective end or to rh t according to
whether the patient is an adult or a child

In dentifymg nfective endocarditis the first requistte 15 clear
evidence of cardiac disease Without this the diagnosis will contam
an element of doubt that can scarcely be resolved before sgns of
embolism occur and streptococer are found n the blood
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Guven this evidence of heart disease, the presence of continued
or perioche fever always arouses grave suspieion of the disease The
addition of splenic enl the susp but & dia-
gnosis cannot yet be made, when heart disease 15 complicated bv

. . A FIAPRA f

only signs of heart discase, permerous and splenic anaemia must
sometimes be taken nto account, the presence of clubbed fingers,
signs of embolism, or a positive blood culture will settle the diagnosts
1m cach mstance Irrespective of other mgns, 1f the patient 1s afebrile
and remauns so for many weeks, the dingnosis beecomes highly 1m
probable and 1s shortly ruled out

In a case of acquired heart disease, clubbed ﬁngers at once pomts
to the posmbility of inf splenic
pallor or red blood cells 1n the urine, will each render a diagnosis
ghly probable, even when at a single examination the temperature
15 unraised

In a heart case embolism combmed with fever, spleme enlarge-
ment or positive blood culture suffices, or 1t 18 enough if the emboh
are hnown to be mfected, or 1f digital nodes occur

A blood culture showing nonbaemolytic streptocoeer 18 isufficient
for a diagnosis even when heart disease 1s present, but iof fever,
enlarged spleen, clubbed fingers, or embolism 1s added the diagnosis
becomes certain Failure to cultivate the orgamism from the blood
18 of hittle value, unless the farlure 1s repeated durnng long continued
fever A certan diagnosis can often be made from chimeal signs when
{faiture to grow the organism has been frequent

COURSE AND PROGNOSIS

The course of a disease presenting such a varety of symptoms
and signs naturally varies It 13 o progressive disease, ending fatally
with so few exceptions that little or no hope of the patient surviving
1t 1s to be entertuned Instances of reported recovery have not
always been substantiated, but a few seem well authenticited The
average course from onset of symy fall death ges sIX
months, the termination may come eather, or 1t may be prolonged,
not unusually till erghteen months and occamonally till two, and
rarely three, years Inconspicuous fever and frequent and Jong
apyrexial mtervals are usual in the cases runmng long courses
Death ocours from progressive weakness and exhaustion or from
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cardiac farlure m about equal numbers of the cases, and these to
gether form about two thirds of the whole SenOus embolic accxdents.
nephritis, and t
for most of the remasnder

3 T

TREATMENT

No treatment that has been tried cures Very many remecies
have been advocated, but none has as yet stood the test of time
Intravenous antiseptics snch as salvarsan and sodium cacodylate,
eusol, dyes such as flavine and gentian violet, vaceines and seram
therapy, deep X rays, radum emanations, diathermy over the
heart, heavy dosage with vitamine q, intramuscular mjections of
nuclete acid, ultra violet light treatment blood transfusion, these
are a few amongst the many faitures

The pattents should be treated wn their homes so far as possible
They should be m bed when febrile, they can move about when
afebrile, strolling quietly or sitting or lymng out of doors 1n sunlight
and 1 warm weather, accordmng to general fitness Their food should
be sustainng, hight as a rale, heavier when tolerated It isimportant
for them to be ocoupred, the visits of cheerful but quiet frtends are
very helpful Symptoms are met as they anse, but the treatment 13
chrefly m the hands of friends and nurses It injures these patients
to ply them with remedies

AcurP BACTERIAL ENDOCARDITIS

PATHOLOGY

This form of bacterial endocarditis can occur at any age It often
originates in a serious local infection 1n some other part of the body,

as1n p litis gonorrk or puerperal sepsis
The bacterra responsible are usua]ly the pneumococous, staphylo
COCCUS aureus, g Iytic strept other or-

ganisms occur occasionally The valves of the nght heart are much
oftener affected than in the subacute mfection, the aortic valve 1s
attacked most frequently of any, and after ttus the mitral One valve
13 usually the seat of discase and sometumes one cusp The valve
attacked may be the seat of previous mrschief, but usually this 1s not
the case, and the uninfected cusps, or parts of the cusp, have their
normal thickness and translucence The vegstations are soft, usually
large, not infrequently forming a caulif lke mass Spread to
the septa 13 occasional only Ulceration 1s frequent and euts deeply,
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often perforating the valve The tissue reaction 1s acutely inflamma
tory Signs of repair are few both m the vegetation and around its
base this 1s so because resistance 18 shght and the disease Tuns a
short course
CHIEF CLINICAL MANIFESTATIONS

Onset —Developing i p or as a phication of other
grave mfection the onset 18 mconspieucns In cases that are pnm
anly carchac the onset 18 usually with hgh fever and its accom
panmments—headache vomuting malase chills and sweating

Local Signs —Signs of vahve disease may be present from the
start but more often develop a systohe murmur appesring at the
cardiac impulse or to and fro murmurs at the base the latter mry
be to mght or left of sternum and due tonvolvement of pulmonary
or nortic valve Frequently there are no signs of valve disease
Change 1 the character of the 3 15 noted iy
Cardine enlargement unless existing previonsly 18 not the rule In
conspieuousness or lach of cardiac signs 13 responsible for the chief
difficulties of diagnosis

Symptoms and Sgns of Infection —These may be enumerated as
for the sabacute form though much more bmefly The contrasts be
tween the two diseases are chiefly due to greater seventy of infection
and the shorter course run mn the acute vanety

Feveris 15 cont ity high or mtermttent
temperatures of 103° or more {up to 105° or 106%) are reached almost
daily Ragors are common and profuse sweats the rule The gravity
of the malady 1s shown by the prostration of the patient by s
apathy or by delmum or coma Pallor 15 usually mnconspicuons
profound anaemin 1s rare clubbing of the fingers scarcely occurs
time 15 usually too short The polymorphonuclear leucocytosss 13
consulerible the white cell count bewmng from 206 808 to 36 008 The
spleen presents signs previously noted but being soft 1s not so often
felt as 1 the subacute disease Petechiae and purpura are common
The jomts are less often and the pericardium and pleura more often
svolved than in the subacute disease Congestay e farlnre 1s unusual
Atbumen 1nd red blood cells are often found mn the urine and nente
but not chronic nephritis may develop

Fmbolic Accidents —~These are very frequent and the detached
fragments arc mostly large By obstructing the blood flow through
mportant arteries they cause corresponding symptoms already de
seribed 1 detm! Because the valves mn the right heart are aften
affected pulmonary embolism 13 not unusual In superficial artencs
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an inflammatory renction 18 the rule and embohe abscesses are com
mon Digital nodes are not a feature of thus disease

DIAGNOSIS

The disease 1s more difficult to recognuse than 1s subacute bacterial
endocarditis That 1s so because signs in the heart are found with
far less frequence and the diagnosis then comes to depend almost
entirely on evidence of embolism VWithout cardrac signs or embolt
the disense cannot be differentinted chmcally from smple sept
caema In pneumonir m whieh the onginal temperature curve 13
continued or rises the dirgnosis will waver between endocarditis
tuberculosts and empyemn Continuous temperature lasting for
several weehs tccompamed by increasing weakness delimum and
splemc enlargement produces a picture like typhoid fever though
1n this the pulse rate 1s Joner the Widal reaction differentiates
Milary tuberculosis 1s a possibility that must also be hept m mnd
local and deep seated collections of pus such as are found m central
empyema and permephritic abscess must be remembered Blood
cultures are always positive the orgamsms growimng revdily

COURSE PROGNOSIS AND TREATMENT

In the severest infections and m cases 1n which the patient s
already the subject of grave disease death may occur within a few
days The usual course 1s a few weeks sometimes two and rurely
three months Death 1s generally the result of porsomng the patient
weakening progressively Embolism of brain or heart oceasionally
Lills Recovery 1s almost unknown The patients are mostly help
less and requure skdlful and nursing—to ad foodn
Lguid form through Ips often unresponsive to reheve high fever by
tepid sponging to keep clothing dry amidst 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 a8 1t 1s seen m ats develaped
forms, 1t 13 necessary to study 1its evolution The conception, still
prevalent that what we call by the name “rheumatic fever” 1s
o disease of the jomts and that this disease 13 frequently com-
plicated by mvolvement of the heart cannot be justified The disease
15 a widespread affection of the body, usually, 1t 15 true, but by no
means aiways, producing arthntic symy To regard the joints
as the primary or central powt of the disease 1s to go beyond the
facts To convey the 1dea, by the use of the tratitional and almost
always unsafe word pheation ’, that hing 15 added which
15 not eseentially & part of the disease, 1s to assume more than we
Lnow, and probably more than 18 true

The modern conception of the disease 1s of an orgamem, posably,
1f not probably streptococealin kind, that invades the blood stream,
damages the small arterioles of the body and sets up a condition
of mflammation, acute or subacute, that calls attention to tsclf
espeerally 1n and around the joints, in the heart as a whote, and sn the
subcutaneous tissues and tendons The clinical pieture 13 very vaned,

but the most notable festations ate the arthritic
PR R PR N . -

nodule, and chorea may each be m chief evidence, or appear 88

the only obvious chnieal accompamment of the infection, any

two of these may he paired {except arthritts and chorex), and often

three are present simultaneously or 1n other instances wathin short
times of cach other 1n a given case

The disense 19 speerlly one of childhood, but age modifies 1t,

chore, nodules, and carditis becoming much less frequent shortly
LT
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before or at the time puberty 1s reached, while disturbances of the
Joints 1nerease 1n severiky and acuteness to become the dommant
feature of the disease from the first decade of adult Iife The name
rheamatic fever 1s apt to conjure up the picture of the acute and
relatively transient 1llness of the adult, but, while the heart may
and often does suffer damage 1 such attacks of the disease in the
third decade of Ife, rheumatic heart disease begins almost always
1 childhood In childhood the disease strongly tends to be relapsing
and therefore to run a chrome course The full active course 1s often
run, and Iife often brought to an end, before the cluld comes of
age Rheumatic heart disease as 1t 1s seen m the adult conswsts in
very large part of the damage arising out of the mflammations of
these early years Mitral stenosis 1s the result of such damage, thig
and other mjuries of the hind are sometimes found 1n patients m
whom there 13 no hustory of illness to account for them, but if chrome
rheumatic heart disease 1s to be seen 1n the actual maling, to be
foliowed through the stages of 1ts progress, 1t 13 to the growing chld
that we must go

Ruevmatism or CHILDHOOD

The disease 13 one of cold and damp countres of the northern
hemisphere, and 1s found partrcalarly amongst the overcrowded and
poorer parts of the population of towns It appears especially in the
winter months The age period begins at about five years and rises
to a peal. at fen and subsequently and gradually declimes 1t affects
girls more often than boys

PATHOLOGIGAL ANATOMY

In fatal cases the pericardium 1s nearly always affected 1 some
degree Itssurface 1s congested and dull, and there are small deposits
of fibrin upon 1t Often the pericardium 1s umversally inflamed and
swollen, and covered by a thick layer of fibrnous material Pern-
ecardhal flnrd may be in excess and 15 turbad, but in chaldren 1s rarely
large m amount In cases that have run a long course, umversal
soft adhesions are In a few med P ditig occurs
(page 176)

‘Whenever the valves are involved, and this probably happens
always i a case of carditis, the mtral and aortic valves are usually
both afected m greater or less degree, the mitral valve 1s probably
mvolved invariably and usually heavily, the aortic valve 1s mvolved
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o httle less frequently and usually Jess heavils The tricuspd and
pulmonary valves come next i this order the former being involved
in as many as a third of the cases 1f we count shght disease and the
latter infrequently

The lesions on the surface of the valve consist of the tlmost
charactenstic small sessile vegetations set in a band along the
margms of apposition apd myolving the whale errewmierence of the
valve when this 1s heavily mvaded and occastonally affecting other
portions of the valves such as the chordae tendineae Beneath the
surface 13 the more notable active inflammation of the valve sub
stance These fesions represent the active stage of the disease nsthis
attachs in the first instance henithy valves and in recurrent attachs
valves alreadv scarred by simiar past injuries In healing they leave
behind thichened shrunhen tissues narrowed onfices incompetent
valves as previously desenibed in detail (pages 120 and 129)

In most cases cloudy swelling of the heart muscle 1s present In
cases runmung & longer course this 18 less m evidence and the sub
mihiary nodule 15 the characterstic leson These nodules present
o fibrious or neerotic centre and contamn large bipotir or mults
nuclenr darkly stainwog cells yonng fibroblasts Iymphoeytes and
2 few lencocvtes They are frequently found around small biood
vescels and occur m the mterstitial tissue of the auricles and ven
tricles espectally around the valve rmgs m the subendoeardial
tissue mn the perrcarchium and aortic adventttia They may be few
wm number or the heatt may he crow ded with them They also oceur
mn many other parts of the body especially i the pemarticular
tissues They vre thought to be peculiar to rheumatic inflammation
and are often used to wdentify 1t In heabng they leave belund at
the most a mute fibrous scar The subentaneous nodules or granu
lomata thongh much larger are composed of sutlar tissue elements
and evidently repre<ent & suuilar form of subacute or chrome in
flammatory reaction

SYMPTOMS AND SIONS

Onset —Although the diserse may begin abruptly with fever
an wudious onset 18 commoner The chuld 18 brought with the
coraplamt that 1t feels poorly has lost appetate s easly tired 13
pile and has been Josing flesh there may e pams i the lmbs or
chest

Pulse and Ferer —1In thus discase the pul e rate1s a more valuable
gwde to the presence of infection than 13 the temperature chart
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Fever 18 often absent from both short and loz
muschief but the pulse rate 15 always quicken
too the temperature 13 usually low and often gz
as joints or heart become mvolved, 1t almost 2!
carditis, 1t falls away by lyss Temperature «
vanation A phase of fever lasting ten to thirty ds
or may be repeated one or more times with b
which there 1s no fever, but during which the p
vaised Cases in which short and slight phases
a period of six or nine or even twelve or erghts
uncommon Hyperpyrexia 1s rare In general, th
the less fever 15 1n evidence There may or may 1
Pallor, often rapd 1n development 15 usnal and .
assoctated with actual anaemia

Joints —~Involvement of Jomts 1s the rule, ofter
and manifests 1tself by pams only Usually then
and tenderness of such jowmts as the wrist or }
Jonts are involved they are often mvolved in

Carditis and 1ts Manifestations —Even m firs
is mvaded m a high percentage of cases 1t 15}
volved 1n prolonged or recurrent infections of Jo
involvement a nise of pulse rate 1s conspicuous z
there 13 breathlessness The cardiac dulners exi
mmpulse moves out the st sound becomes Jeac
murmur 18 heard m the apical region The 4.
aortic regurgitation may appear to the left of ti
lasting a few days 13 not uncommon over the p

In severe attacks the onset of percarditir «
vomuting by a sharp mise of temperature, and §
cordial pain and tenderness are frequent As ¢«
severe attack breathlessness mereases the vezs
engorged, and other signs of failure with e p

sar v I

fatlure 1s not due to valvular defects for 1t E
undeveloped neither can present day st
changes 1n the muscle that adequately acesy,
comes and 1t goes, hand 1 hand with othe,
of intoxieation, and 1s to be attributed to o .
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The rhy thm of the heart may be disturbed by the oceasional occur
rence of partial heart block or extrasystoles

Nodules are seen chmically m the subeutancous tissues tn about
atenth of the eases, and especially 1m those runmmg a very prolonged
and severe conrse They oceur chiefly over bony pomts such as the
elbow knuckles hnee ankle spmes of vertcbrae, and eranwm, but
also on the tendons and tendon sheaths of hands and feet There may
be scores of them but more often they are few m number and must
be searched for closely Large nodules, several centimetres 1 iy
meter are e1sy to detect but those of a fen milhmetres which are
much commoner are apt to eseape attenton They are best dis
plned by putting the shin on the streteh, when the nodules hfy
and bianch the slan The skin moves eisily over them, they are
punless and firm or almost hard to the touch, and are attached
to the deeper tissues though usually slightly movable The larger
masses are often aggregates of smaller ones Nodules appear quH) B
and last a fen days or weeks

Sweat rashes are commmon of the pronounced shin eraptions,
ervthem multiforme 1s the most frequent, purpura s occasional

Chorea —The nervous syndrome with 1ts mental disturbances,
nmnscular weakness and mnco ordinate movements wall not be de
senibed here Ocourring alone it runs % course of s1x weehs or longer,
which 13 almost alwtys without fever The heart 18 much less fre
quently mvolved in this ty pe than when there are arthntie changes
Cardatis occurs however and, thoogh usnally mild, 18 sometines
severe

COURSE AND PROCNOSIS

Death may occur 1 acute and very severe cases, hut thess are
rare A first attack 13 rarely fatal When cardine hilatation has been
shght and an apreal systolie murmur has developed, these signs ts
appear more often than not as a first attach subsides Bub the
dasease 13 one that has a strong tendency to recur or to present re
Ipees and when the ongmal manifestations of cardiae 1 oly ement
are more senousd, or when the signs reappear i 4 recrudescence of
activity, evidence of resdunl damage 13 more frequent and per
manent 1t 13 not clear that the heart becomes quute free from active
disease durng penods of symptomatie qmescence, and that there
18 not still & smouldering inflammation, but 1t dees scem beyond
doubt thtt the mam mischuef 1 usnally done by bursts of more acute

i tion that are (ble at the time Thus, while recosrry
of normal cardiac mgns 19 frequent after a sngle febnle allness, 1t 18
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unusual after a second and 15 very rare after a third, the statement
bewng true if the attacks are separated by long or comparatively
short persods of time Each attach may leave the heart noticeably
changed for the worse The amount of cardiac involvement 1s re-
Iated to the length of the active climeal course, and the cases, and
they are many, that run from one relapse to another for perrods as
long as six months or even a year or more often emerge from the
1llness, if they survive 1t, m a permanently crippled state Even so
there 18 no immumty, further infectron shght or grave being the
rule

The development of mitral stenosis 1s gradual, the signs becoming
clear m general after a number of distinet illnesses or after very
long drawn periods of recrudescence Amongst the early signs are the
harsh systolrc murmur, the appearance of a sound n nud diastole,
giving a form of canter rhythm The extra sound 1s probably an
accentuation of the normal 3rd heart sound, often occurring at thig
phase of the cycle and especially to be heard m children Later a
diastolic murmur appears at the same phase of diastole, or runs
through dastole as 1t does charactenstically m mtral stenosis of
the adult Another slow development 13 firm adherency of the heart
to the chest wall and other surroundmng structures in cases where
pericardial inflammation has not confined itself to oblierating the
sac but has spread beyond 1t

The description of rheumatic heart diseace as 1t develops to be-
come chronic and as tt 13 here described m outhine 1s mcomplete 1n
two particulars On the one hand, 1t 1s clear that the heart may also
be affected permanently by rheumatic fever occurning m adult Ife,
and mamfesting 1tself as a more acute attack i which arthritis 1s
prominent, though m this form the heart usually escapes On the
other hand, the past rheumatic 1llness cannot always be 1dentified
In cases of mitral stenosts mn adults a history of infection 13 obtamned
m about half the cases only this 1s due 1n part to rebance upon a
Iistory of an 1llness with arthritic symptoms It 15 due also to the
development of serrous heart disease as an msidious rheumatse pro-
cess, T d by such symp as would be regarded by
patient or patient’s friends as constituting defintte 1llness The more
closely children who have displayed single and defimte attacks of
rheumatism are watched, the more evident 15 the difficulty of
stating that there 1s no longer active mischief Without presenting
fever the child from fime to time 1s unfit and has perhaps paims
n the hmbs, the pulse rate 18 at times unduly rapid, the routine
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The rhytlm of the heart may be disturbed by the occasional oceur
rence of partial beart bloch or extrasystoles

Modules are seen chmeally 1n the subeutaneous tissues in about
a tenth of the c1ses and espemally i those runmng a very prolonged
and severe course They oceur chiefly over bony points such as the
elbow knnekles hnee ankle spines of vertebrae, and cramum, but
al<o on the tendons and tendon sheaths of hands and fect There may
be scores of them but more often they are few 1n number and must
be searched for closely Large nodules several centimetres m dia
meter 1re easv to detect but those of a few ymilimetres shich are
much commoner are apt to escape attention They are best dis
plned by putting the shin on the stretch when the nodules lift
and blanch the shun The shun moves casily over them, they are
punless and firm or almost hard to the touch, and are attached
1o the deeper tissues though wsually shghtly movable The larger
masses are often 1ggregates of smaller ones Nodules appenr quckly,
and last 1 few days or weehs *

Sweat riches are common of the pronounced shan eruptions,
ervthems multiforme 1s the most frequent purpura 1s occasional

Clorea —The nervous syndrome with its mental disturbances
ruscultr weakness and neo ordinate movements, will not be de
stribed here Dccurring alone 1t runs a course of s1x weehs or longer,
which is almost alwavs without feser The heart 15 much Jess fre
quently mvolved m this type than when there are arthritic changes
Carditis oceurs however and though usually mald, 18 sometimes
severe

COURSE AND PROCNOSIS

Death may oceur 1 acute and very severe cases but these are
rare A first attackas rarely f2tal W hen cardiae dilatation has been
shght and an apreal systolic murmur has dey cloped these mgns dis
appear more often than not as o fint attach subssdes But the
dicea<e 13 one that has <trong tendency to recur or to presept re
Iapses and when the orginal mamfestations of cardiac mnvolvement
e more ferous, or when the signs reappear in a recrndescence of
activity evidence of residual damage 15 more frequent and per
manent It 13 ot clear that the heart becomes quite free from active
disease duning periods of symptomatie quiescence and that there
13 not still a smouldering iflammation but 3t does seem beyond
daubt that the maim mischief 1s usually done by bursts of more acute

it tion that are recogmisable at the time Thus, while recovery
of normal cardiac e1gns 13 frequent after a single febrile illness, 1t 13
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unusul after a second and 1s very rare after a third the statement
besg true if the attacks are scparated by long or compiratively
short periods of time Ench attack may leave the heart noticeably
changed for the worse The amount of cardmac mvolvement 13 re
lated to the length of the active clnical course and the cases and
they are many that run from one relapse to another for periods as
long as stx months or even a year or more often emerge from the
tllness 1f they survive 1t m a permanently erippled <tate Even so
there 15 no immumity further infection slight or grave beng the
rule

The development of mitral stenosis 1s gradual the signs beconung
clear in general after 2 number of distinet illnesses or after very
long drawn pertods of recrudescence Amongst the early signs are the
harsh systohe murmur the appearance of a sound m mid diastole
giving a form of canter rhythm The extra sound 1s probably an
accentuation of the normal 3rd heart sound often occurring at this
phase of the cyele and espectally to be heard 1 children Later a
diastolic murmur appears at the same phase of diastole or runs
through diastole as 1t does charactenstically m mitral stenosis of
the adult Another slow development 13 firm adherency of the heart
to the chest wall and other surrounding structures 1n cases where
pericardial inflammation has not confined 1tself to obliterating the
sac but has spread beyond 1t

The description of rheumatic heart disease as 1t develops to be

and mamfesting 1tself as a more acute attack m wh
ch arthntis 13
romnent though mn this form th
promunent; though i i form [he heart wsually cscapes On the

history of an 1lness with arthritic sym, L

development of sertous heart d.lsease}a;l:: rx‘:m;xto\llss iﬁs o tho
cess unaccompamed by such symptoms as would be eumatic pro
patient or patient s friends as constituting defimte xl].ne regarded by
closely chuldren who have displayed smgle and def; ess The more
rheumatism are watched the more evid efimte attachs of

statmg *& ¢ 4he o amnTas o ent 15 the difficulty of
fever tk t presenting
1n the thaps puns

the routiné
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examnation brings to hight a few days of shght temperature, a
fnctionrub atemporary prolongationof the A Vconductioninterval,
a dropped beit or other sign that but for close and frequent serutiny
would escape notice Similar inadents are fo be noted m joung
patients with mutral disease who give no Instory of past ilness
Another indication of stealtly mvasion 15 the not infrequent dis
covers of unsnspeeted active lessons of rheumatic type in the hearts
of patients dving of cardiac farlure

The mortalits durmng the active stages of the disease 13 heavy,
usually estimated st abont 5 per cent in the first jear, and 20 per
cent m the first ten years after the onset The rate vartes much,
however and 1s extremely lugh amongst slum children who fail to
obtun earls care and treatment Xt 13 vamously rechoned that of
those developing rbeumatism m chuldhood 60 ta 80 per cent ult
mately mantfest clear signs of heart dicease

The proguosss for the indisydual attack of active mischief depends
upon the general strength of the child the appearince of debnhity
and apaema bemg unfavoursble 1 depends especially on the signs
1 the heart and particalarlv upon the degree of failure present, and
1t depends upon the course the infection 1s taking and that s often
wmpossible to estimate A ngh brief fever that has been faliing 15
more f1vourable than a lower fever long contmuing A first attach
13 more favourable than a second a second than o third as alreads
ndicated

The distent future of the mdividual case depends upon when the
wjury to the heart by wctive rheumatism wiil end, and the extent
of mischuef that will then prevail To prophesy at all accurately s ould
require not only precise hnosledge of the demage tlready present,
but foresight of the time and severity of reinfection "The prognosis
from thus standpoint will be greatly simphfied when we are able to
prevent the recurrence of active mischief It 13 manifest from ex
penence that pitients who are properly guarded are m a much more
favourable pasition than those who are not It13 also in general clew
that as each year pacses and the cluldis growing towards adolescence
and matunty, the most dangerous pertod 15 passmg The ontlooh
18 most unfavourable an the chld continumg m a crowded and un
hygente home, and mawtamny m these circumstances signs of 1
health and presenting frequent tecurrences of low grade infection
The outlooh 13 unfavourable i cases presenting snbeutancous
nodules
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TREATMENT

The patient m whom active disease exists should be removed
from the unhygienic home to an mst.xtut\on with proper nutsmg
facihties Resfis Iuntitactive href 15 no longer susp
namely, until temperature and pulse rate are contmuou:ly notmal
and have been so for several or, m the case of long illness, many
weehs An object of rest 1s to avoid stramns of Jomts or mcrease:l work
of heart that may help to light up active trouble Tender joints
should be swathed in cotton wool Patients who are febnle and
sweating should be dressed m flannel or woollen clothing that 13
easily removed, and food skould be seft and much of 1t taken 1 the
form of lmd Fever 1s tieated by means of sodium salicylate or the,
acety] compound (aspirin), both fever and pam are abated by these
remedies, though they appear not to influence the course of the
disease otherwise Pyramidon, bemng less toxie than saheyhe acid
dertvatives, 1s also used, but bemg less effective i lowering fever
18 more swted to the treatment of chorea The pain of pericarditis
and restlessness are treated with Dover’s powder The use of digitalis
for farlure with congestion, m this or any other acute febrile illness,
18 not usually to be recommended

Patients m whom the disease 1s runmng a long course should be
moved whenever possible to a hot sunny climate The benefits of
this procedure are rapdly displayed and signs of mfection often
completely disappear Expenence 13 begmmmng to show, too, that
recurrences are rare so long as the child 1s kept m tropical or sub
tropteal cimates In temperate chmates these conditions should be
reproduced as far as possible by heepimg warm those patients who
are fit to be treated on couch or on charr, and by exposing them to
air and sunlight

Convalescence should proceed slowly and be well consohdated, 1n
cases of cardits the end of active infection 13 most difficult to gauge,
and months must pass before recovery can be regarded as complete
Return to exercise must be very gridual Tonsis that are obviously
diseased, or frequently become infected, should be removed, but
routmne tonsilectomy has not been shown to reduce the frequency
of remfection




CHAPTER XXII
CHRONIC RHEUMATIC HEART DISEASE

IX northern climates rheumatism accounts for more chromc heart
disenase than any other single agent, and probably for not less than
40 per cent of all cases This percentage varies greatly for different
age pertods In children and in adolescents, once we exclude con
gemtal malformations 1£1s the only important canse When a cause
can be assigned 1t 1s theumatism in the great majonty of patients
in the third and fourth decade of hfe After the age of forty syphilis
begins to take its place and soon becomes » promnent factor
After fifty 15 passed arteriosclerosis assumes an ever increasing
importance

A deseription of the established lesions or chromc forms of disease
arsing out of rheumatic mfections, has been anticipated by the
account of therr develor and by the prel 3 descriptions
of structural lesions and functional disturbances of the earher chap
ters of this book In this section, therefore, 1t will be unnecessary
to do more than outhine the chief mamfestations of the chrome
rheumatic heart

The patients may display valve defects, signs of cardiac enlarge
ment, symptoms and signs of falure, wregular heart nction, ete It
will be profitable to note the frequence with winch many of these
phenomena appear, and to examine, where 1t 15 nseful to do 50, ther
nterrelationships, with & view to ebtaming a aimple basis for subse
quent grouping

Cmer MaNTrEsTATIONS

Valie Disease —The frequence wath which the valves are affected
m the active stage of the disease, and the measure m nhich they
become deformed i healing, have been described (pages 120,129, and
193) Asmght beexpected from theirdeveloy casesof 1l tic
heart disease almost aleays display elear chinieal enidence of valve
disease, that 13 to suy, they show signs of mtral stenoss, aortic re

202
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gurgitation, or aortic stenosis Mitral stenosts 1s twice as common a3
aortic regurgitation and twenty times ag common as aortic stenosis,
aortic and mutral disease are not infrequently combined Adult cases
n which there are defimte evidences of disease, such as enlargement
of the heart, or fibritlation of the auncles, or congestion, without one
of the named valve defects, are comparatively rare This statement
18 made subject to the understanding that every care has been taken
to recogmse early cases of mitral stenous (page 132) The compara~
tively rare cases form a group m which systoltc apical murmurs may
or may not be heard Rheumaztic patients m whom there are no
signs of cardiac enlargement and no evidence other than a systohc
apical murmur are more numerous, these have been referred to at
an earlier stage (page 146) Here 1t may be well to comment again
upon the sigmficance of the systohic murmur m its present relation
to rheumatic disease T'irst 1t may be said that such a systolic mur

mur appearmng during the period of a rheumatic infection may form
a gwde to cardiac involvement (page 197), but experience 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 lightly mvolved, and there 1s actually no evt

dence to show that, taken together with the history of rheumatism,
1t has appreciably more sigmficance than has theumatism by 1tself

Pericardial Adhesions —Many of these cases show after death
simple obliteration of the perieardial sac, a condition of little conse
quence Very cccasionally the heart s action 13 embarrassed by the
adhesions of mediastinopericarditis (page 176)

Enlargement —In an earlier chapter hypertrophy of the heart and
of the right and Jeft ventricles have been discussed m relation to the
chief valve defects (page 106) In rheumatic heart disease sigus of
conspicuous enlargement are encountered chiefly mn cases of aortic
regurgitation, and usually but not always this 1s free regurgitation,
comparable signs are found also 1 a few patients sufferng from
muitral stenosts, though m general the hearts in these present far less
cvidence of enlargement Occasionally cases are seen mn which con
spicuous enlargement occurs m the absence of any sign of valve
lesion or pericardial adhesion The signs of cardiac enlargement vary
very greatly from case to case, s judged chmeally hearts of almost
any size may be found 1n assoctation with any of the valve defects
Enlargement m 1ts various degrees runs more parallel with varous
degrﬁes of farlure than with the estimated and varymng burdens of
WOrl
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Breathlessness and Fadure —~Breathlessness on offort s the
dominant symptom of rheumatic heart cases There are patients m
whom exercise tolerance 1s good Who nevertheless present nortac re-
gurgitation or mitral stenosiz and may or may not have smgns of
some enlargement of the heart their number 1s himited Chromie
rheumatic heart eases show all grades of defective exercise tolerance
1t 13 the symptom that ultimately becomes fmked with signs of
failure as the reserves are exhausted

There i3 a general but imperfect relation between exercise toler
ance and the size of the heart Good exercise tolerance 1s almost
confined to patents with hittle or no cardiae enltrgement Those
with fair exercse tolerance mostly present defimte or moderate
rarels gonsiderable enlargement Patwents with conmiderable en
largement are usually breathless with hitle or no effort for the most
part they show venous congestion or are near to domg so Patients
with congestion nsually exhibit unequivocal signs of enlargement
The relation between fmlure and size however 18 not a strict one
thus 1t 19 brohen by patients who winle having small hearts are
easily rendered breathless The most notable of these are mstances
of mitral st t bl 15 mote T m assooation
with mitral stenosis than with aortic regurgitation There are
stances too of deep venous engorgement m Ppatients whe show
few signs of enlargement Relatively small hearts fail though net
8o frequently as do large anes A small heart and venous con
gestion that is deep and long contmued 1s an association suggesting
encasement of the heart by fibrous bands or caleified penicardum
{page 177}

Congestion s the usual termmation m cases of rheumatic heart
diserse Tadure 1s due 1n part to the unusual burdens of work that
the heart has to bear such as valve defects of vanous kands and
sometimes strong adhesions for these deplete reserves But the cinef
factor nescrtheless must be inherent in the muscle itself for failure
can oceur without the increased burden And jet muscle that has
farled ctnnet at present be gniced histol Hy or bioch
cally Theresinereaseof thenterstitial fibroustissue ahttle atrophy
here and there a httle fatty change for the most part the fibres
seem sound and the muscle presents no more change than s often
found 1 hearts that have not faded The change in the quality of
the musele s more subtle and frequently 1t 1 brought about by some
recent mfection from wlhich the patient has suffered Not only a
rheumatic mfection but infections of other types endanger or ter
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mmate the Lives of those who are near to congestion or actually
display 1t
Anginal Pain 1s expenenced by some, these, if young, are nearly
always cases of free aorfic regurgitation with much cardiac enlarge
ment Cases of auricnlar fibrillation or of mitral stenosis rarely suffer
from angma, but a few of the latter and a few cases of rheumatic
heart disease without valvular trouble expersence angma after pass
ng the middle years of Ife
Precordial Ache, soreness, or other discomfort 1s a frequent mmor
complaimt of rheumatic heart cases Its ongin 13 obscure
Palpitation 1s most frequently caused by overaction of the heart
aortic cases, and by irregular and rapid heart actionin mitral stenosts
Auricular Fibrillation 13 one of the most serious consequences of
rheumatic mfection and plays an important part in the course of
chronic rheumatic heart disease That the relation to rheumatic
disease 15 a very close one 1s shown by the fact that about two
thirds of all cases of fibrillation belong to this group Amongst mitral
stenosis cases, and also amongst rheumatie cases that present no
defimte evidence of valve lesion, seen 1 adult outpatient depart
ments, about a fifth exhibit auricular fibrillation For a reason not
as yet understood, auncular fibrillation 18 very unusual with aortic
regurgitation occurring m less than one case m fifty of rheumatic
ongin this statement 1s also true of cases in which aortie disease and
mitral stenosis are combmed
Apart from the past rheumatic history the reason for the fre
quent association of mitral stenous and fibnllation 1s unknown It
would be mncorrect to regard 1t as caused by mechameal stram n
the aurrcle, for 1t can oceur when the auricular muscle 18 hyper
trophued or when 1t 13 largely atrophied It cannot be ascribed with
any confidence to such lesions as occur 1n the auncle, the muscle
of which usually shows a good deal of fibrotic, atrophic, and fatty
change, but not constantly There 13 no known mechanical stram
or muscular lesion 1 the cases of fibrillation which 1s not known to
ex13¢ 11 cases of normal rhythm also The ultimate cause of fibrilla
tion 13 stall unknown
Auricular fibnllation 1 promment during s relatively late phase
of rheumatic heart disease It may occur at any tune after infection,
Irom the acute stage onwards, but 1ts ncidence begmns to be heavy
at about twenty five years and, as the disorder of mechamsm s
essentally persistent and fresh cases of 1t develop, the proportion
of cases showmg fibrillation mounts steacly with age, at least half
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the cases of mitral stenosis reaching forty years are affected by 1t
Owing to 1ts very frequent assocation with mitral stenosis, and to
1ts baneful effects, the onset of fibnilation marks a chief event mn
the lives of a large proportion of these patients There may be
a prehmnary period of paroxysmal fibrilation, but more usually
fibrillation comes and, having come, stays to distingmsh the last
phaces of the disease

The effect of fibnillation upon the circulation has been considered
(page 82) In rheumatic heart disease, fibnilation 1s usually assoct
ated with a ligh 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 thesc are
generally reduced and often much reduced, already, it almost always

much hl , and often and quickly brings conges

tion Failure with congestion, associated with auricular fibrillation, s
the usual terminal picture, and the end 1n most cases would come
quichly were 1t not for digitahs

Paroxysmal Tachycardia and Aurtcular Flufter —The first of these
1s common and the latter 1s much rarer They both favour cases of
mutral stenosis with cardiac enlargement and at their onset have
much the same effects on the circulation as has fibnllation of the
aurtcles

Embolic and Thrombotic Accrdents —Embohsm from the heart
giving nise to mfarction of the lung has been deseribed fully (page
170) Sumple embol amse mn similar circumstances from the left
heart and find their way mto the systemic system Asn the case
of pulmonary embolism, the case 15 usually one of mitral stenosis
and aurieular fibnillation the clot 1s formed 1 and detached from
the left auniculr appendix The acaident may happen when normal
rhvthm 1s restored by quimidine (page 91) Emboli are also denved
from the apex of the left ventricle These uninfected embol may
lodge hke infected ones (page 188) 1n any artery, but the most
important 13 the middle cerebral

Very occasionally 1n mitral stenosts a large thrombus becomes
detached within the left auncle It hies Ioose as a ballin this chamber
and may cause sudden death by plugging the mitral onfice

Hemuplegia, with or without aphasa, 13 not infrequent as a sudden
acerdent m mutral stenosis with fibnllation and m other forms of
rheumatic heart disease In these 1t 15 usually embohie Hemiplegia
occurs, of course, 1 other cardiovascular cases, thus 1t 13 not
frequent 1n arteriosclerosis and hy pertension, but m these 1t more




XX CHRONIC RHEUMATIC HEART DISCASE 207

often results from thrombosis or haemorrhage Whether 1t arises
from embolism or thrombosis, partial or considerable recovery 1s the
rule, occasionally complete recovery happens withm a few hours or
days. Treatment of the paralysed limbs by massage and proper
posture should begin after the first few days, if the patient’s con
ditton permts, and should be continued for a few weehs after im-
provement has ceased to be perceptible

Thrombosis of vems oceurs chiefly m cases of failure with con
gestion, the most frequent sites noted climeally bemng the vems of
an arm or leg The obstruction causes cyanowus and oedema, the
latter often co in the cor ding hmb The affected
limb should be protected and kept at absolute rest for several weehs

Acute Pulmonary Oedema, an oceasional aceident m mtral stenosi,
and a less frequent one 1n aortic disease, has been described already
{page 168)

OvruiNe oF TyrEs, TRCATMENT, AND PROGNOSIS

As has been seen, cases of chronic rheumatic heart disease present
slgns of valve dlseaee of djﬂ'erent forms, of cardiac enlargement i
m Aot 1 hdsymp
not group
of ways,
alike In
attempts to clasaify, one way would be to use valve defects as the
basis, this 1s the time worn plan, it has never been very serviceable
erther from a chmical or pathological pownt of view A clasafication
by valve lesion 15 too anatomical, too httle expresses functional
ability or defictency To break up the cases mto classes according
to the size of the heart o1 to arrange them according to the amount
of functional reserve, each of these would present certan advantages,
and yet would msufficiently display the types A practical sub
diviston uses neither an anatomical nor a simple functional basis,
1t adopts & natural classification based upon chimical experience
The groups here specified are not entirely comprehensive, nerther
are they sharply separable, but they cnable the display of all the
common forms that chronie rheumatic heart disease assumes, and
they subdivade the patients mto a few simple and useful categories
from the standpoint of prognosis and treatment
(a) Valvular Disease the Chief Finding —A mnot inconaiderable
number of patients present signs of valvuler dieease, usually a
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shght aortic regurgitation or & mitral stenous but hittle or no eva
dence of enlargement of the heart and an exercise tolerance that 1s
good or farr They are cases that have come under observation for
zuner symptoms or in which physical signs of valvular disease are
discovered unexpectedly The outlook for these patients 15 mn general
good most of them wall hive for very many years and hve busy and
even active hves talung exercise such as walking nding swimming
cychng golf or engaging m manuil work such as carpentering
fitting plumbing decorating Many men of ths class fought m the
trenches in the Great W ar The women do bouse work orin factories
such work 15 paching or machne work many of them marry and
bear cluldren without harm (page 268) The patients require little
manigement Lattle should be said to them abont their hearts they
need occasion?l whce tbout their work and habats

(b) Auricular Fabrillation the Chief Finding —The cases of this
group come compluning when untreated of palpitation of breath
lessness with brisl walking exeraise present few or no signs of
cardine enlorgement and are almost always but not always fownd
to display 1 ndditron to aurrcular fibrillation signs of mitral sten
oas This 1s the class of case 1n which the use of quumdine can be
considered Otherw e the ventreular rate 1s controlled by digitths
Although 1t 15 remarkable how much many such patients do with
impuntty the outlook i them 13 not so good and hie should not be
80 2s m the preceding class

(¢) The Central and Chief Group —These patients complam chiefly
of breathleseness when they walk on the flat tolerance of exeraice
bemng only fair or decrdedly poor the heart 1s found to be definttely
or moderntely enlarged und signs of aortic disease or mtral sten
018 or both are discovered In those without acrtic regurgitation
auricular fibnliation is often present

This 18 the largest class of rheumatic heart case m adults The
progno 1s 1s not good there 1s a mortality of one third of the cases
within ten years of diignous Death when 1t comes 15 from cardiac
falure n the majonty Thisis especially the case for mitral stenosis
micetive endoearditis claims many of the aortic cases Many of the
group survive longer howmever and surviving these years show far
the most part hittle change In this group the death rate e equally
great for mutral stenosis for aortie regurgitation and for a com
bination of the two Eactors on which chief stress 1s to be laid are
the degree of cardise enlurgement and the eardiac reserves The
prtients Jead or should lead very restrcted Lives being unfi for
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more than Light or sedentary worh, or for any active exercise, the
progpect of hving 1s lengthened by hving carefully It 1s unwise of
women m this clags to bear children In those who display fibrlla
tion of the auricles, digitahs 13 to be used appropriately All require
close supervision, their symptoms should be a matter for frequent
interrogation and test the veins of the nech and the hiver should be
watched most carefully As years go by, a number develop signs of
failure, and usually do so rather abruptly Most of the examples of
infarction of the lung and of hempl that are d come
from this group

(d) Cardiac Enlargement the Chief Finding —There are instances
of constderable enlargement of the heart, without actual congestion,
occurning chiefly 1n conjunction with free aortic regurgitation, bub
occastonally found apart from 1t Almost without esception the
cases have poor exercise tol bemg breathless upon the shightest
exertion Amongst them also are cases of severe angma pectons at
rest, which have been deseribed earlier (page 53) The patients nghtly
spend much or all of therr time 1n bed, the prospect of life 1s but a
few years, and 1s very short 1if the subjects arc not well guarded

() Venous Congesiron the Chief Feature —When present, venous
congestion dommates the picture controling the outlook and
govermng treatment valve lesion, if present 1s but a subsidiary
consideration Congestion may be combmed with aortic disease or
with mutral stenosis the latter 15 the more frequent combmation,
there may be no defimte valve lesion to diagnose It matters little
Congestion 1s associated with various degrees of enlargement, usually
moderate or considerable Because 1t reacts well to digitals, the case
of congestion with fibrillation 1s much more favourable than the
case displaying normal rhythm Chromie congestion that cannot be
reheved 13 mandestly and immediately threatening Cases of con-
gestion even when responding to treatment, customanly relapse,
and the prospect here 13 not n general long, though 1t varies by some
years Those patients who are relieved slowly, and those who, when
relioved present moderate or considerable enlargement of the heart,
are least hikely to survive

This subdivision of chrome heart disease mto a few appropriate
categonies sufficiently indicates the chief lines of treatment to be
followed, 13 these are desenibed in other parts of this book, and 1t
begins to outline a plan of prognous that proves satisfactory in
practice, and that 15 dealt with more broadly mn the final chapter

4
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In theumatic heart cases that have become estabhiched the heaviest
death rate 15 between the fifteenth and thirtieth year and ib 18
heaviest 1n the early years of this period because these are the years
of active disease By the fortieth year less than half the patients
survive This statistical statement has only o hnuted value how

ever i assessing the prospects of individual patients a number of
whom live on to old age Indinidual prospeets are to be ganged on
the bines Imd down 1 the preceding classification

INFLCTION

In so far as theumatic infection is concerned enough has been
satd m the preceding chapter to mal o 1t clear that it brings an ele
ment of great uncertamty mto prognosis In deahing with young
patients shil m thewr teens or entermng theiwr twenties the posst
bility of present rheumatic mfection must still be considered but
as the pitient 13 older so scarch for and exclusion of signs of this
infection becomes Iess important The occurrence of subacute bac
tertal endocardstis cannat be foreseen A proportion of these chrome
rheumatiec heart cases aequire this wfection snd when it 1s dia
gnosed ¥ changes corr dingly but as 1ts comng ¥
unpredictable and 1s mfrequent it should not enter mto the con
sideration of the prognosss of the unmfected mdivadual

DEGENTRATIVE CHARGES

Patients who survive well nto and beyond the forties enter the
phase of hie when degenerative changes appear Artenal disease
begina to tahe a promment place perhaps the coronary artenes
become sclerosed and bring m an angmnal syndrome perhaps the
arterial pressure becomes raised These nesw troubles not nfrequent
m late theumatic heart disease bring fresh complety to the case



CHAPTER XXIIT
SYPHILIS OF HEART AND AORTA

Anongst white people of northern climates syphilis i1s responstble
for chronic disease of the heart and great vessels mn approximately
10 to 20 per cent of all such cases It 1s the cause of aortic regurgita
tion tn about 30 to 40 per cent of all cases, 1ts naidence, however,
being closely associated with age thus between the ages thirty one
and thirty five about 10 per cent, between the ages of forty one to
forty five about 50 per cent, and between the ages of fifty one to
fifty five about 70 per cent of these cases are syphilitic Nine tenths
of the patients are men

Syphilitie aortic disease bke tabes dorsalis 1s a very late mant
festation of the ongmal infection, 1t 1s the most frequent lethal con
sequence of this mfection The reason for the long latent perrod 1s
unknown, but 1t averages about twenty years infection occurs
usually m the twenties, and the peak m the maidence of syphilific
aortitis 1s near the forty fifth year It may follow congemtal mfec
tron, and then the latent pertod 18 1n general shorter

PATHOLOGICAL ANATOMY

In attackmg the blood vessels syphilis concentrates upon the
aorta at 1ts origin, the ascending and the transverse aorta 1s usually
1wvolved n decreasmg degree as 1t 18 traced onwards, to the
mouths of 1ts brach Less ly the process
invades the di ding aorta, 1y the abd 1 aorta
The mouths of veg:els 1ssung from a diseased aorta are always in-
volved, but the branches of the aorta, in their length, escape, the
chief though mfrequent exception being the mmnomnate artery The
disease often affects the sipuses of Valsalva heavily, here the mouths
of the coronary arteries are implicated, the disease does not 1nvade
the ves<els themselves, but ends abruptly at their ongins

The cisease consists of a chronie mflammatory process, marhed

2




212 DISEASES OF THE HEART 4

by lymphocytic mfiltration and fibroblastic resction and by m
timl thickenming of local vasa vasoram It probably starts m the
adventitia and mvades the wide media brealang and separating its
elastic lammae Intima) thickening oceurs and the process of repair
confinues to lay down fibrous tissue here and alo mn and arcund
the weakened aortic wall while the inflammation contmues The
mternal surface of the aorta i1s charactenstically deformed by
numerons large and small often depressed fibrous sears of white
or pinh colour Atheromatous changes are muxed with these m &
degree mcreaming with the age of the subject The mouths of vessels
1ssuing from the diseased aortic wall are much fibrosed and as
shrinknge in these 1s Jess opposed by dilatation they are often greatly
constricted a matter of supreme consequence mn the mstance of the
coronary vessels and of dagnostic import m the cace of larger
branches

As the afiected wall of the sorta b deficient 1 resistiny
elastic Inminae 1t stretches under the pressure of 3ts contamed
blood It mav dilate more or less umformly untal its diameter 1s at
least twice that of a normalaorta at atime not sharply distingmshed
m the process or by termunology dilatation becomes fusform
aneurysm  Expansion may proceed less regularly A dilatation in
one direction may become a defimte 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 irregular ancurysm
Aneurysms vary much in shape size posiion and in their duectton
of pomnting All structures that Lie in the path of expansion are com
pressed distorted displaced or destroyed Bone of mib or vertebra
and other resistant structures are eroded Saccular aneurssms are
often hned and sometimes filled by lammated clot Tins may be
dense and sokd or prerced by blood channels

The isease attacks the aortic valve through 1s commissures
which become inflamed the cusps become thickened and retracted
Simultaneously in greater or less degree the structures supporting
the valie are weakened the valve ning dilates and the cusps
shrunken as they are are held away from the onfice which they
were set to guard

Hypertrophy of the heart 1s the mule m syphilitic aortitis 1t 18
©ONSPICRons M caces 1n winch aortic regurgitation has been free
and then aflects the left ventnole mn general more than the nght
Gummata are occasional at an earher penod of the mfection and
sometimes invade the nunenloventnenlar bundle (page 84) But
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the later stages active inflammatory lesions are small and rare An
ncrease of interstitial fibrous tissue 1 found, but changes mn the
muscle fibre are not pronounced

In dealing with the chnical mamfestations of syphibs of the heart
and aorta, 1t will be convenient to consider the aorta first and the
whole conditron subsequently

DmATATION AND ANEURYSM OF AORYA

SYMPTOMS

The complamts of patients suffering from dilatation or aneurysm
of the thoracic aortn are extremely varnied By far the most frequent
are pain and breathlessness But as the aorta 1s syphilitic, the
coronary mouths often narrowed and cardiac fature s present in
greater or less degree these symptoms cannot be ascribed usually
either to dilatation or to aneurysm

Pam across the upper part of the chest may be frankly angmal,
often it 1s less characteristic and then while sometimes to be ascribed
to erosion of the sternum, 1ts cause 1s more frequently obscure
Whether or not pain ¢an be produced by the stretehung or mfamma
tion of nerves Iymng in the wall of an enlarged aorta 1s unknown

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

Most of the important symptoms of aneurysm are defimtely pro
duced by pressure on other structures Thus pain comes from um
tation of nerve roots or from the erosion of bone difficulty n
swallowing 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 bemg not unusually demon
strable Cough may result from the sare lesions or from mfection
of air passages or lung These and other pressure symptoms will be
noted agam a little later

LOCAL SIGNS

Pul; S 1forms of pul occur mn cases of aneurysm

and form valuable signs

Pubsation 1 the 2nd nght mtercostal space near the sternum,
13 the most frequent early sign of aneurysm of the ascending aorta
The sign occurs, bowever, much more commonly when the rght
lung retracts from the base of the heart, or when the heart 1s over
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acting, especially mn aortic cases with or without aortic dilatation
But n these istances pulsation 13 more nisible than palpable, and
3t 13 & bref and not a sustmned systohc movement as s that
of aneurysm When due to aneurysm the area that pulsates 19
alnays dull to perenssion, but rarely so in mmple dilatation of the
aorta

Palsation 15 also caused by aneurysm in the 2nd or 3rd left inter
costal spacenear the sternum, though lessfrequently Localpulsation
n ths region rauch more usually 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 in the same spaces 1s common as part of a
diftuse pulsation over the heart {page 109) In aneurysm alone 1s
there a sustamed systolic puisation, dulness, however, mny also

pany a didated pul y artery

Movement of the manubrinm sterm, if systolic and sustamed, 1
an almaost diagnostic sign of aneurysm and 1s not infrequent

Loeal pulsation from aneurysm may appear on occasion i almost
any other part of the chest, front or back, and may affect nb or
space, but 1t 18 infrequent in the backh and on the front of the chest
below the 4th nb

Epssternal pulsation systohicin time, 18 frequent both i aneurysm
and dilatation of the acrta When the arch of the aorta enlarges up
wards appreacably the manubrium tends to be displaced forwards,
sometimes 1n aneurysms 1t 18 obvious that the trachea and sternum
hate become unusually separated, whether this 18 80 or not, a finger
pressed down behind the sternum maay feel the top of a dulated ot
aneurysmal norta

Pulsating Tumour of the chest wall1s n Inte sign of aneurysm An
aneurysm may break through the chest wall, eroding sternum, nibs,
or eartilages m the process, at any of the places named 1 the last
paragraphs the site of eleetion 13 the base of the heart, and espeaiaily
to the right of the steroum Such tumours bulge at first o hittle, then
become hemispherical or conical as thcy grow They are tender, and
the shin covering them @ d They are recogmsed for
what they are slmost always wmathout any diffenlty, since ther form
and site are charactenstie, and beeause they pulsate The pulsation
1 systolte and sustamed, 1t 13 expansilo—that 1s to say , 1t takes place
at nght angles to cach part of the tumonr's surface Expansile pula-
tion s niot to be expected 1f the tumour 15 only just rmced above the
level of the sur ding shin It Y obvi0us or 3
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when the tumour projects obviously or conspicuously Thus the
expansile quality of pulsation 1n these tumours 13 not very helpful
because their nature 1s already evident before the sign 1s obtamned
Very uncommon tumours of the chest wall may pulsate slightly and
1 an exy ansile fashion but the circumstances 1n which these occur
are so different from those of aneurysm that they ravely should be
confused Pulsating empyema 1s easy to recogmise occurring usually
near the left mpple 1ts pulsation 1s feeble and the flud contamed in
the hermal projection of pleura returns to the mam pleural sac under
the light pressure of the hand

Tracheal Tug —The aorta arches over the root of the left lung
and when expanding unusually forces this reot down and tugs on
the trachea The tug 1s felt if the tips of the two index fingers are
placed under the lower margin of the cricord cartilage and the cartr
lage gently lifted headwards The tug when vigorous 1s diagnostic
of aneurysm but tug that 13 distinet s also encountered i some
cases of simple dilatation of free aortic regurgitation and occasion
ally 1n medrastinal new growth Tugis downward and must not be
confused with the forward mmpulse given by freely beating carotid
arteries

Dutness —Dilatation of the aorta usually produces dulness be
hind the sternum at the level of the 2nd and often up to the lst
mterspace The sign may be only just detectable or distinet The
borders of dulness may extend & half inch to the left and a httle
more to the right of the sternal borders An area of dulness exceed
g °} inches (6 ems) m diameter very rarely results from simple
dilatation and as the area 1s larger so aneurysm becomes more cer
tam Aneurysmal dulness as 1t increases extends mainly towards the
night and downwards nvolving the 3rd and 4th as well as the 2nd
and sometimes 1st spaces 1t also extends fo the left though not
usually so far As m the case of pulsation dulness may appear over
other parts of the chest wall

Heart Sounds —Because enlargement of the thoracic aorta 1s
generally accompanted by aortic regurgttation to and fro murmurs
are usually audible at the base of the heart When aortic regurgita
tion 19 absent or 1s slight a systolie murmur at the base (with or
without thrill) 13 usual An accentuation of the 2nd aortic sound 15
frequent the accentuation 19 pecultar 1n having a shight musical
quality the notse 18 reproduced when a slack strip of hinen 1s thrown
nto sudden tension Though not diagnostic 1t 13 a useful gmding
sign to aortie dilatation and 15 frequently associated with a clearly
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palpable 2nd sound an equally suggestie sign termed  dastobe
shock

The heart sounds are often remarkably well conducted to those
parts of the chest wall towards which large aneurysms are pro
Jecting
X ray Shadow —~Much of the contour of the aort can be deter
mued by X ray exploration In normal adults the ight border of the
cardiac silhoustte 1 pased of twa ports 1y, the rounded
outhine of the nght auricle below and the almost straght shadow of
the supenor vena cava extending from thus to the clavicle Ths
straight outline 1 often invaded by the slight convexity of the
ascending oorta (see Tig 21 page 108) The transverse aorts as
1t passes bachwards through the medimastrum appears as a sem
arcnlar projection or knob forming the top of the left border of the
sithouette The first part of the shadow below tlus knob may corre
spond to the begmmng of the descending aorta or to the pulmonary
artery andisusually httle curved The left border s completed by the
shadow of the ventricle It 1s usually possible to obtamn a clear 1dea
of the contours of the ascending and transverse aorta by screening
The contours become easter to decipher in thewr whole length as the
aorta becomes enlarged and mformation as to the size and shape of
1ts several parts 13 mcreased by rotating the patient mto a nght or
left obhque position In orthodiag many have
been devised with the wdea of expressing the size of the norta mn
numenical terms but most of these are subject to error or msinter
pretation and they do not add appreciably to a sumple judgment
from the orthodigrim of the form and area of the vessel

When the aorta 1s dilated the density of 1ts shadow 1s mereased
s curves become fuller but they retan therr smoothness the
ascending aorta takes o more promment part 1 the nght outhne
the knob 15 outlined by a fuller curve the knob mwy be raised untl
1t meets the elavicle 1t extends farther to the left Often the de
seending aorta 15 visible and descends for some distance before it 13
lost 1n the left border of the heart & stthouette Thus the shadow of
the basal vessels 1s widened at ail levels (Thgs 33 and 34)

Aveuryams of the sorty present very daverse N 1oy protures
Early aneurysms are usually recogmsed by closely following the
visible contours of the iorta in appropriate planes so as to detect
any disturbances of sts normally continuous and rounded curves
the dureetion of the lwe changes more or less wbruptly whero an
ancurysm joins the aorta In oblique radiograms or sereenng the
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contours are examined for parallehsm, departure from the eylindr
cal form 1s sigruficant When a defimite tumour 1s present, its shadow
if 1t 18 aneurysmal, must blend with and present a simlar density
to that of the der of the aortrc silh te Aneurysms (Figs
35 to 38) present sharply defined margins for the most part smooth
contours, and no irregulanties of density Sharply defined circular
outhnes are particularly suggestive, as they can only be confused
with cysts The presence or absence of pulsation at the border of
the shadow 18 rarely helpful because aneurysms often fail to display
it, because the normal aorta may project beyond a solid tumour,
and because tumours often have pulsation transmitted to them
Expansile pulsation 1n a round tumour 1s of course decisive, but
this 1s not often seen X ray signs i trachea and oesophagus are
described later

SYMPTOMS AND SIGNS OF PRESSURE

Owmg to the anatomical relations of the aort to the mediastinum
aneurysm of this vessel frequently causes symptoms and signs by
exerting pressure upon structures surrounding 1t Pressure man
festations are usually the result of aneurysm of the transverse aorta,
and the chief are as follows —

The oesophagus 18 one of the most frequent structures to be
affected many patients complam of difficulty m swallowing sohd
food Very fow are unable to swallow and few regurgitate a pomt
of importance m differentrating from other forms of stricture If a
mouthful of barum paste 15 swallowed wlile the patient 13 being
screened an actual obstruction to the oesophagus 1s readily demon
strable The obstruction 1s usually level with the top of the arch of
the aorta or just below 1t A noticeable lateral bend or displacement
of the oesophagus to the right may be noted when the patient faces
the screen, but this 18 usually more distinet when the subject turns
half left with the right shoulder forward Minor grades of interfer
ence, such as bending or kinking of the oesophagus though
sufficient to cause complaint, are frequent 1n cases of early aneurysm
and of simple dilatation of the arch

Compression of the lung by aneurysm 13 observed most fre
quently at the right apex, and results in dulness, deficient air entry,
and cremtations Occasionally the lung 1s eroded giving rse to
haemoptysis

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 n the trachen apart from tug 13its shght but distinet
displacement to the left at the root of the neck, this may be detected
av the bedside and 1s well seen 1 many of the shaagrams Deformity
of the trachen 13 responsible also for metalhe (brassy) cough
Pressure on the left bronchus causes at first defiment awr entry
at the left base charactenistically 1t causes absent breath sounds
over lung that s to ¥ later, bronchiectams and
local pulmonary infections may follow
Compression of the left revurrent laryngeal nerve causes an

1o 33~ dhodisgam  Man oged 4 Fio 33 —-Ortholsgram Man aged 60
welght 10 1o Aortic segurgitation (free) wolght 1503b Aort ¢ sequrgitatt » (4 gbt)
Syphiltie sortit s genera} dilatation snd 2P0l Lo aortitls syatolc blood Tressure
clopgation of the aorta The aacendiog 290 mms _Great widentag of the ascending
transserse anl desecading parts of the sorta sud of fts arch The ventecle Is
sorts sre all cleardy visibie enfatged and tics honzontally

abductor, snd later complete, paralyms of the correspondmg voed
cord changing the voice, making the voice hoarse and the breathing
nots

When the left sympathetic nerve 18 caught and paraiysed the
left cyebalisinhs the palpebral fissure and the pupl are narrow, signs
that are rendered relatively more emphatic by mnstiling 2 few drops
of 1 per cent cocaine mto each conjunctival sae, for thie dilates the
pupil and renders the eyeball more promuinent on the unaffected
side Sympathetic paralysis eauses mereased warmth of the face on
the same side, the colour of the affected skan may be unchanged,
or 1t may be redder or paler than that of the other side according
to the state of vasamotor tone m the latter The most frequent of
sympathetie signs 13 mequality of the pupils
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Obstruction of the superior cay % causes swelling, most notably in
the face, and hugh colour in, and often cyanosis of, the head and
neck, the vems of the neck are engorged but do not pulsate If the

57

N
N

Fro 36 —Orthodiagram Man aged 45
weight 130 Jb Aottic regurgitation (free)
eyphilitie adrtitis & cons .al aneurysm pro
Jests 1o the right from the ascend ng aorta
and the transyerse Rorta bulged ad a sac to
the Teft. In the chest

Fig 35 —Orthodiagram Man aged 56
welght 1511b  Aortle regurgitation (free)
syphilitic aort tis fusiform anerysm of
as ending aorta the descend ngaorta 9 also

10 37 —Orthodligrim  Man 3ged 6 ¥16 38 —Orthodisgram 3an aged 56

weight 16710 A saccular aneursam (S) of
tho ascending aorta bulges fo tl e right The
arch of the aorts is greatly dilated or

The ascen ling sorta and arch are d lated
and a1 anenrysm bulges to the Jeft from the
first; part of the descending sorta

actaally aneuryamal

patient survives long enough, anastomotic vems appear over the
clavicle and m the region of the shoulder The blood flow in them
can be traced downwards over the front of the chest or axillae
Ultimately the anastomoses may form very dilated tortuous leashes

Pressure on a subclavian vemn engorges the corresponding arm,
and on a subclavian artery weakens the pulse beyond Occasionally
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lower roots of the brachial plexus are damaged, causing neuralgia
1n the arm

Descending Aorta ~Aneurysm of the descending aorta is apt fo
develop very msidiously and to give nerther symptom nor sign il
1t has grown to a large size Obstruction of the oesophagus may
aceur as an early 1solated event Compression of lung 13 frequent
The aneurysm erodes the bodies of the vertebrae, may mvolve the
dorsal nerve roots, and 1 more advanced cases may even come to
press directly upon the spinal cord Erosion may be pamless, bt
a steady achuing pam locabised in the mddle hine of the back 13 the
commonest symptom 1t 15 sometimes accompanted by local tender
ness The patient may complamn when the spine 13 jarred and nse
great cauton 0 rising from a lying to a sitting position Pamn may
be more severe and radiate along the dorsal nerves Pressure on
the cord produces the famiar picture of paraplegia Dulness to
percussion and even pulsation may appear locally, but are rare
signs A skiagram w1}l demonstrate the state of the vertebrac and
reseal the tumour

DISTANT ARTERIAL SIGAS

Most valuable evidence of the involvement of mamn artenes by
disease 15 often to be obtamned from their branches Inequalty m
the strength of the radial pulses 13 frequent 1 ansurysm of the
thoracic aorta when found it 13 not to be used until traced to its
source Farst the brachial and then the subclavian, pulses are felt
to ascertun 1f these partieipate m the mequality ITneguality of the
pulses 1t the wrist 15 quite frequently due to differenco 1n the suze
of the two radial artenies, or to one vessel turming outside the radius
unusualls high in the forearm 1f, as 1s usual, the nght subclavian
18 weaher than the left, then 1t 13 important to ascertam if the nght
carotid 13 the less distinet, for i that case the mnomunate artery
18 obstructed 1f1s nnusual to be able to state that more than one of
the three main 4 essels 1ssung from the transy erse aorta s involved,
though all three may be

When decreased the pulse 13 anacrotie {page 127) or flat topped
i form The up stroke of the pulse 1s never delay ed. but, if the pulse
18 anacrotic on ane eide, then its summt 13 represented by the second
wave of the pul<e, and this may mve the smpression of delay There
wmay be but a flicker 1n the artenes of one arm, or no pulse may be
felt Weakness of the brachial pulse 1s assoeiated with a corre
sponding fall of the systohic pressure reading on that mde It 15
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erroneous to believe that dimintshed pulsation in the arteries neces
sanly means a lessened circulation 1n the mb in aneurysm gross
mequality of the radial pulses may be found yet the hands may be
of equal warmth and measurement may show the blood flow m
them to be equal in amount

The cause of a decreased pulse m aneurysm 1s obstruction at the
mouth of the corresponding vessel as 1t leaves the sac This1s usually
the result of fibrosis and constriction of the mouth as part of the
disease m the aortic wall similar constrictions oceur m syphihtic
aortitis without aneurysm though in these they are less common
because the disease 18 less advanced I have known the pulses m all
the three vessels to be lost 1 a simple syphilitic aortitis A less usual
cause 1s outgomng blocking of the mouth by clot lymng i the
aneurysmal sac 1t 18 rare for an aneurysmal sac to press upon a sub
clavian artery sufficiently to distort1t That weakening of the pulse
1s materially contributed to by the wastage of 1ts force mn expanding
the sac1s a prevalent but erroneous notion If 1t were so the femoral
P ilses would often show more weahness than they do

CARDIOAORTIC S} PHILIS

Trom considering 1n detail the diverse effects of sy philitic aortitis
attention 18 turned to the disease as 1t affects heart and aorta
together

Inmaling 1ts delayed attach syphilis concentrates upon the aorta
Of symptoms directly referable to mflammation of the aorta none
are known 2 dull ache across the sternum 1s an early and frequent
symptom sometumes ascribed to this canse The disease usually
develops far before the patient complams and the complaint when
1t comes arises out of one of four chief events The disease ()
weakens the aortic wall so that this dilates or becomes aneurysmal
(b) nvades the aortic cusps and their supporting structures render
mg the valve incompetent (c) attacks the mouths of the coronary
vessels and causes angina pectoris (4) produces dwectly or m
directly a decline of ventrcular efficiency Of theve four chief
results the first with its p p hasbeen dered at
length The der have been dered at length though not
with particular reference to syplis in previous chapters The chief
manifestations vary in therr merdence or are combined 1n differ
ent ways But when one 1s displayed others are not often long
delayed
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CHIEF MANIFESTATIONS

Dilatation of the Aorla distinetly recogmsable 1s found in at least
half the cases aneurysm occurs 1 an additional group amounting
to 15 or 30 per cent of the whole

dortic Regurgiiation 15 present 1n the great majonty of the cases,
‘whether aneurysm 1s present or not Vhen present 1t 1s almost
alnavs free and extreme signs of regurgitation ave frequent Shght
regurgitation s much less common than in rheumatic heart disease
stenosis of the valve 1s a ranty The reason for this difference 1s that
1 syphalis the aortic ring 13 dilated and the cusps lose their support
Rupture of an aortic eusp 1s usually the result of svplubs and gves
nse often to a particular group of mgns and symptoms already
descnibed (page 125)

Angina Pectorss of unmistakable type occurs in a number of the
cases The angmal subjects nearly always present aortic regurgita
tion Usually appearnng as an angma of effort 1t often reaches
ultimately an unusual mtch of intenmity attacks of great severty
oceurring once or several times a day the attacks are frequently

d by o P nse of pulse rate and blood pressure

(page 53)

Cardiae Farlure —In cardioaortic syphilis breathlessness on effort
18 an almost invarable symptom and m a large proportion of
the cases signs of congestion appear The two chief known reasons
for this failure are the increased worh that the heart has ta do
and nsufficiency of 1ts blood supply The extra workis 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 mncrease n
the mze of the onfice that 15 to be guarded moreover these patients
are middle aged or elderly and high or relatively high blood
Ppressures sre common amongst them Insufficient blood supply 1
sults 1n part from constniction of the coronary mouths and n part
aleo from the heaviness of the ventricles that are to be supplied
through them Enlargement of the heart 1s conspicuous or extreme
m very many of these patients 1t 13 particularly so n those with
aortic regurgitation Enlargement however, and sometunes great
enlargement occurs when there 18 no mcompetence of the aortic
valve In general as in the case of rheumatic heart disease the
degree of Lreath corresponds with the t of enlarge
ment Lattle ean be said of structural change m the ventncular
muscle There 13 a certain amount of replacement fibrosis 1t 19 true,
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but the cause of failure cannot be tecogmsed histologically here,
any more than in theumatic heart disease Experience shows that
the muscle of an enlarged heart 13 rarely dependable Alternation of
the pulse (pige 248) 13 not wmfrequent In elderly subjects athero
matous changes oceur 1n the coronary vessels and mduce secondary
changes 10 the muscle, but coronary thrombosis 1s not & common
acerdent m these patients Neither does fibrillation of the auricles
often contribute to failure, falure with normal rhythm 1s the rule

Asm other mstances in which failure with congestion comes while
the rhythm 18 normal, 1t 19 almost always progressive and terminates
Ife within six or twelve months As m smmular but non syphilitic
cases, 1t 13 frequently accompanied by Cheyne Stokes’ breathing
and by distressing paroxy sms of breathlessness, experienced e<pect
ally at mght, and more closely deseribed on page 166

TYPES

The chief types that may be recognised convenrently are —a man
group 1n which there 1s aortic regurgitation, wath or wathout dilata-
tion of the aorta, but no angint a smaller group i which angimal
pam domnates the climeal picture, and a third group of cases
presentng aneurysm Each of these types may or may not present
s1zns of venous congestion A fourth group 1s small because the cases
are usually difficult to diagnose It 1s one 1 which there 13 syphilitic
aortitis, with or wrthout dilatation of the aorta and enlargement of
the heart, but no aortic reflux It has practical importance because m
1t are represented many of the early cases It has theoretical mterest
because the patients sometimes develop cardiac enlargement, even
great enlargement, and congestion, while the aortic valves still re
mam competent

DIAGNOSIS

In diagnosing syphilitic aortitss, 1t 18 necessary to obtam evidence
of syphilittic infection, and to identify disease of the aorta The very
presence of aortic regurgitation m a man of forty five years at once
suggests syphilitic aortitis, and 1ts presence mn older men makes 1ts
ongn from syphilis mcreasingly probable Gitven a history of the

or scars ble as those of of skin or
palate, and the diagnons i< 1n Mitle doubt & pontive Wassermann
reaction or association with tabes dorsalis 18 more valuable still 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
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gurgitation should always be searched closely for the chmeal signs
of aortic dilatation and of inenrysm And this examimation should 1n
clude whenever poesible a thorough examination of the chest under
\ ravs For if defimte evidence of sortic dilatation 1 found the
diagnosts of syphihitic aortitis becomes highly probable and if signs
of aneurysm are found 1t becomes almost certamn Dilatation of the
a0ttt however may 1y 1 dulness to
percus«ion in cases of semle ~theroma especially when accompamed
by high artenal tension though this 18 usually distingmshable by
the tortuosity of the orta under the X rays Dilatation and ceca
sionilly 1eurysm of the aorta oecur in coarctation of the aorta this
condition 13 relatively rare and not difficult to distingwsh (page 263}

The dagnosis of syphilitic aortitis when aortic regurgttation 18
absent 18 more dufficult It 13 well to consuder ayphifis as the posable
origm of entargement of the heart 1n all patients over forty years of
age i which the cause of enlargement 1s obscure A powttrye Wasser
mann m theee however does not suffice smee its assocration may
be fortwitous To mohke the diagnosts certmin enjargement of the
aorta must be found as well

The diagnosis of aneurysm mts early stages depends mamnly upon
the closeness with which patients prone to display this form of aartic
cisease are senrched and especially upon judimously selecting eases
for X r1y exammation Most cases should be dagnosed before the
patient complains of some symptom more or less distmctive of
aneury<m and before there are mamfest signs over the front of the
thest The dagnoss should hardly ever be made mn patients under
thirty vears When a ign or 5y mptom of pressure upon a mediastinal
organ appers 1t will be necessary to dafferentinte between aneurysm
and new growth A positnye Wassermann reaction will asust m this
cice mgns of aortic regurgitation will assist even more because they
will proclum the aorta unhealthy but in the absence of such ssist
ance the diagnosis of wmeurysm will turn chuefly upon an \ rvy
eximnation upon finding that an rtery leading from the aorta s
obstructed or upon the general grouping of symptoms and signs

COURSE AND PROGNOSIS

Syphihtic nortitis 38 o malady of fater years when the natural ex
pectation of Wfe 1snot very lengthy Ttisascrious disease and usually
comes under abservation when far advanced Consequently the out
fook 1n years 1s relatively short The average duration of hic from
the dmgnom 13 1bout s1% years i patients under treatment though
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qute a number hive ten years or more A oasderilie 4yt poa,
suddenly In another large group of the cuses rymw of Zasus rp e
velop, and this then progresses to end lfe woslly w71 « ¢ e
few die of acute cedema of the lungs In a small s vt s, ;‘/ )
infective endocarditis supervenes Afewdicof xyp’ '+ su wyr
cerebral haemorrhage, or as a consequence of ars spre &' gosaee
on mnportant structures Intercurrent maladis, soanct <yt
disease, a1ccount for many more deaths

In the mndividual case serious anginal symyptosns 5.4 srksye
nfluence the outlook unfavourably The anginslsyndsie 4 2 5.
severe and rapidly progresuve owing to furthe f pusrowis p 4t
mouths of the coronary vessels It 1sm thews capw gnd 51 v, ,, »
aneurysm that sudden death 1s so frequent Tn neaver, o -
death results from rupture of the sac extcrnally, P /:
bronchus, oesophagus pleura or pericardiam The B0t .
1 cases of aneurysm 1s about four years from the £ ., _
an neurysm has bled or by compression has caumsd s s, ,
lungs, the course will be measured 1 monthn Fut 4, v s ’
not Invanably unfavourable, some aneurysma hes{ v ]

e .

-

the condition remains unchanged for exght to & ", = 77

disease 15 discovered ’ e
Apart from these speeial considerations, jie .,

turns mainly upon the degree of faruro, as cyides 4. ." -

and signs, and upon the size of the heart, mudj) 4 - e

early signs of venous congestion or great enlury ,’” . s
being ominous s
The prognoss should take mto account thy y.s »

the reaction of the patient to rest, the figur ;4. ; oA

patients under full treatment and pot at work 4, PP

that the prognosis 1s much less favourable intl 0, * 7 % 4

do manual work espectally heavy work, whilyy, ; e,

and stramns the unhealthy aorta v, ]
TREATMENT

The chief remedial measure in the treatms gy o,

m all its forms 1s rest Manual work, unless of ¢f,, o YA e,

forbidden, even 1 the mildest cases, and patyes,y, * fos s g

enlargement of the heart, angind, OF aneury,, ": el S

or all of their time lymng or sttmg Diet ghenp. " Cap ke

page 266} Strenuous acts (page 285)aretods ¢, g P |

and strictly healthy habits (pige 283) mculegy, . /~ G,
.

%
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(15 or 20 grains thrice daily) has proved to be a useful remedy
reheving pain combined with roercury in the form of grey powders
or wnunctions, it 15 used as a " N
but1s not proved to stay the
1emedies care should be tahe

Neosalvarsan and mmular preparations have been employed ex
tensivels from the same pomt of view and under full courses the
Wassermann reaction frequently becomes negatine Ten to fifteen
mntravenous mjections of neosalvarsan of 5 grams to test and Iater
10grmns (0 3and 0 6 gramme)are given at the rate of one or two doses
a weeh, 1nd the cour<e repeated twice each year The uncomplicated
aortic cases tolerate these injections nell Accordmg to most aval
able emdence thisremedy protongs hfe, thongh this 13 not umversally
agreed Cases having angina should not be given this treatment, but
early aneurysmal cases may

In treating thoracic aneurysm 2 chief powt is contsnuoudy to
mamtun a oW average blood pressure and this 15 most safely ac
comphshed by rest, by a small but adequate dietary, and by the
promotion of full hours of sleep Vasodilator substances are not re

fed It 15 not 1 to notice a decline n the size of a

pomting aneurysm as bload pressure falls with rest The use of very
fow calonfic dists and of other remedies such as the mtroduction
of foreign bodies mto the aneurysmal sae, huwing for thew object
the promotion of clottingin the sac, 1s not advised It 13 quite beyond
our power to control the amount of clotting 1 the sac, and the
remedies have each thur special dangers, 1t 15 clear that clot ma3
form m quantity and yet fail to strengthen the anenrysm agunst
rupture, and 1t 15 clear that cloty in forming may obstruct important
outgaing vescels and even the porta st<elf Remedies of this class do
more harm than good When an aneurysm 13 weepug mto traches
mto oesophagus or externally, as 1t sometimes does before ruptor
sng, the patient wust be Lept at abeolute rest under morphia

Angina and failure with congestion, when present, aro treated on
hnes already Jard down

The tiume to treat syphilis 1s duning the weeks following mfection
Once the dicease has declared itself in the aort+ the damage s usunlly
ureparable 1

3 In the Umted Ststes of America tle death rate amongst cases of syphilitic
acrtitis appears 10 be 1 esvier than m Geeat Britamn, upon i ich the prognons Tera
gven 13 based,
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(35 or 20 grams thrice datly ) has proved to be a useful remedy in
relieving pam combined with mercury 1 the form of grey powders
OF snunctions 1t 1s used as 2 specifie remedy and has been thought,
but 15 not proved to stay the progress of the disease In ustng these
remedies care should be tahen to avoid 1odism or mercuralism
Neosalvarean and smnilar preparations have been employed ex

aortic exses tolerate these njections yell According to most aval
ableevidence thus remeds prolongs Life, though this s not umversally
agreed Cases having angma should not be grven ths treatment but
early aneurysamal caces may

In treating thoracie aneurysm a chief powmnt 13 contmuonsly to
mamtun 5 low aserage blood pressure, and this 18 most safely ac-
comphshed by rest by o small but adequate dietary, and by the
promotion of full hours of sleep Vasodilator substances are not re-

pontng aneury sm as biood pressure falls with rest The use of very
low calonfic dets and of other remedies, such as the ntroduction
of foreign bodies mnto the aneurysmal sac, having for therr object
the promotion of clotting in the sac, 12 nos advised It1s quite beyond
OUF power to control the amount of clotting an the sac, and the
remedies have each thery special dangers, 1t 13 clear that clot may
form 1 quantity and yet fag to strengthen the aneurysm agamnst
rupture, and 1t 1s elear that clots i forming may obstruct important
outgomng vessols and even the gorta itself Remedies of this class do
more harm than good When an aneurysm 19 weepmng into traches,
into oesophagus, or externally, as 1t sometimes does before ruptut
ing, the patient must be bept 1t absolute rest under morphia

Angina and farlure with congestion, when present, are treated on
hines already laid down

The time to treat sy phabis 35 duning the weehs followng mfection
Once the dicease has declared itself 1n the aorta the damage s usually
rreparable 1

* In the United States of Amenca the death rato amongst cases of ayphil 1
a05titia appears to be 1 .

N avier than 1o Great Britam upen which the prognows herm
gnen s
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Cardrac symptoms are the commeonest Palpitation is frequent and
may be due to forable action of a regularly beating heart but 1s
more usually ascribable to extrasystoles and 1n oceastonal cases to
aurienlar fibrillation The most frequent symptom belongs to cardiac
failure namely breathlessness on effort which 19 mild mn the early
cases and 1ncreases m severity until congestion comes A httle
swelling of the feet 1s not infrequent as in other elderly people and
18 not necessarly due to cardiac failure (page 20) In advaneced
cases nocturnal attacks of cardiac asthma (page 166) maj be fre
quent and very distressing Angmal pain occurring on exercise and
ultmmately at rest 1s the chief complant of a number

RecoeyitioN oF Hice BLooD PRESSURE

Accentuation of the 2nd Sound —It 1s widely believed that vana,
tion 1n the sound at the 2nd night cartilage means abnormality m
the systemic and at the left cartilage m the pulmonary vascular
system and accentuation of the 2nd sound has long been used and
more rigidly than 1s warranted as evidence of raised pressute in the
corresponding artery It s quite true that an accentuated second
sound at the 2nd right cartilage 1s often heard m cases of high blood
pressure but such accentuation 1s not mfrequent when blood press
ure 18 unraised and conversely high blood pressure is not mfre
quent with the sound at or below its usual mtensity It 1s to be
remembered that 1t 18 not systolic pressure that 13 concerned
closing the valve and rendering 1t tense but aortic pressure at the
very end of systole and that vibration of the valve 13 governed
equally if not actually to a greater extent by the rate at which
the pressure falls away 1 the ventricles at the end of systole Thus
while an accentuated 2nd sound may usefully draw attention to
rarsed blood pressure 1t 18 illegitimate to use 1t as valid evidence
of high arterial tension Simularly the conclusion that pulmonary
artertal pressure 18 rassed cannot be based on an accentuated 2nd
sound at the left cartilage

Pulse Tenswon —The fingers should be trained to recognise a high
tenston pulse for a pressure meter can hardly be used as a routine
1n general practice The experienced will usually suspect high press
ure where 1t occurs as soon as the radral pulse 18 felt Ta make
more certamn the index finger of the left hand should feel the pulse
while the index of the right presses proximally upon the artery to
obbterate 1t The estimate of tension should never be attempted
with the fingers of one hand only The amount of pressure that must
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be everted to obliterate forms the gauge A recurrent pulse will only
occasionally make 1t essential to stop the artery low down as well

Sphygmomanometry —An accurate gauge of pressure at the top
of the pulse beat (systohic pressure) mn the brachial artery can be
obtained by means of spectal instruments that are famiiar
There are many forms and most are sound A few essentials
must be nimed The gauge of pressure 1f not a mercunal
column should be cheched agamst the latter from time to
time The outer surface of the cuff must be mextensible (leather
or silk) the rubber bag for use on arm only must have 2 width
not less than 12 cms and must 1itself be long enough to encircle the
Limb completely otherwise serious over estimates of pressure be
come mevitable For very obese arms and for the leg larger cuffs
should be used In taking systolic pressure the cuff pressure at
which the beats begin to reappear at the wrist 1s 1 general Just 18
good a guide 1s 15 the return of the sounds over the artery below
the cuff There are small errors and occasional fallacies with eich
method As pressure m the cuff gradually dechines the sounds below
the cuff t ecome louder and later dimimish i mtensity thesechanges
may happen once or twice during the decline The pressure at which
the sounds begm to fall away abruptly and finally 1s the pressure
usually tahen as the index of pressure prevauling at the begmmning of
the pulse beat (dinstolic pressure) Drverse opinions are held about
the correct index of diastolic pressure and of the value of the<e
readings when obtained 7The gauges re largely theoretical It s
probable that normal readings are sufficiently close but the nccn
riey of miny abnormal readings and espeerally low readings 15 less
certun The usual range of normal diastolic pressure readings 18
about 70 to 85 mms A pressure of 100 mms 1s generally regarded
as defimitely abnormal Mean or average pressure which would
express what the heart has to mamntamn 15 not measurable 1n man
but 1t hies nearer to diastolic than to systolic pressure Other things
bemg equal when the pulse slows the systolic pressure mounts and
diastolic pressure falls

In using systolic pressure fine distinctions of height are useless
for the pressure varies much and frequently with pulse rate with
emotion exercise and many other causes normally a difference of
10 to 15 mms may be found n the pressure mn the two arms A
single reading has lttle value unless low or unless e(ccpnonnlly
hugh for previous exercice or present excitement will often hift the
pressure toa high point 1in susceptible people (to 160 or 200 mms Hg)
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In adults repeated read. taken m of phystcal and
mental rest, show normal pressures of 110 to 130 mms usually
These are definttely normal values, but some would extend these
limuts in older subjects Values that aro above 160 mms Hg defin
1tely surpnrss normal Irmits Such readings are rightly regarded as
less neglgtble 1n a young than m an elderly subject, because they
are less usual The average blood pressure rises with age, this 13 not
to say that nsing blood pressure 18 normal, for many vigorous and
long lived men retain low blood pressure, 1618 good that an otherwise
healthy but aged man should show a pressure below the average
for his years Resting pressures of 180 mms and over are universally
regarded ag well beyond normality at any age, though pressures
often pass 200 and readings up to 300 or even 350 mms are found

In using systolic pressure to gauge whether the condition essen
t1al hypertension 1s present or not, 1t 13 to be remembered that,
when the pulse pressure (or difference between systolic and drastolic
pressures) 15 large as 1n aortic regurgitation, or when the ventricular
action 1s very slow as in complete heart block, the systolic pressuro
rides 10 to 20 mms or more higher than 1t otherwise would

Often 1n cases of irregular heart action, and especially 1n auricular
fibrillation, 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
an accurate, gauge

RECOGNITION OF ARTERIOLAR SpAsm

If there are any physical signs of arteriolar spasm that can be
recognised ¢linically these are to bo found 1n the retinal vessels,
which are the only vessels of smtable size that can be directly
mspected These arteries or arterioles aro often narrowed re-
markably

ACCOMPANYING MANTFESTATIONS

Many of the patients are heavily buslt or obese, high coloured,
and becoming turgid 1n face when they stoop But there 1s no rule
High pressure 15 also found in small people, and many lose flesh
and become thin and anaemic i the later stages of the malady

Vascular Manifestations —In addition to the signs of high blood
pressure already detailed are those of general arterial disease (page
241) Some disease of the arteries 1s invariable, often 1t 1s advanced

The rupture of small vessels 13 not uncommon, petechiae are
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be exerted to obhiterate forms the gauge A recurrent pulse will only
1y make 1t essential to stop the artery low down as well
Sphygmomanometry —An accurate gauge of pressure at the top
of the pulse beat (systolic pressure) in the brachial artery can be
obtamed by means of specal nstruments that are familar
There are many forms and most are sound A few essentuls
must bo named The gauge of pressure, 1f not a mercural
column should be checked agamnst the latter from time to
time 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 ems and must itself be long enough to enarcle the
hmb completely otherwise serious over estimates of pressure be
come mncvitable For very obese arms, and for the leg, larger cuffs
should be used Tn taking systolic pressure, the cuff pressure at
which the beats begin to revppear at the wrst 1s 1n general Just as
good 1 guide 1515 the return of the sounds over the artery below

the cuff There are small errors and occasional fallacies with each
mathnal A e - Pl L3 1 i
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the sounds begin to fall away abruptly and finally 18 the pressure
usually taken ns the index of pressure prevasling at the begmmng of
the pulse beat (diastolic pressure) Diverse opimons are held about
the correet index of dinstolic pressure and of the value of these
readings when obtained The gauges are largely theoretical It 18
probable that normal readings are sufficiently close, but the aceu
racy of miny abnormal teadings, and espectally low readmgs 13 less
certain The usual range of normal diastolic pressure readings 15
about 70 to 85 mms A pressure of 100 mms 15 generally regarded
as definitely abnormal Mean, or average pressure, Which would
express what the heart has to muntam, 1 not measurable m mam,
but 1t lies nearer to diastohe than to systolic pressure Other things
being equal, when the pulse slows, the systolie pressure mournts an
distolic pressure falls

In using systolic pressure fine distinctions of height are uscles
for the pressure varnes much and frequently with pulse xate with
emotion, exercise and many other causes, normally a difference of
10 to 15 mms may be found m the pressure 1n the two arms
sngle reading has Iittle value unless low, or unless exceptionally
Ingh, for previous exercise or present excitement will often Iift the
pressure to a high point i susceptible people (to 160 or 200 mms Hg)
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may also appear Uraemia 18 very occasional Oedema of renal tvpe
does not oceur
Injlammatto'n —These patients are unusually prone to develop
tions, such as p pleurisy and periearditis, and
nfectrons of skin and subcutaneous tissues

A Fryan State

Breathlessness js an unusually conspicuous feature of essential
hypertension 1n 1ts later phases, and recogmtion of this fact 13 1m
portant In the failure of rheumatic heart disease, breathlessness 1s
not very prominent in patients 1yng quietly n bed unless the veins
are very deeply congested When the veins are moderately swollen,
Tespiration s 2 little deepened and 1ts rate 13 perhaps 25 or near this
In the failure of hypertension venous congestion of this depth 13
usvally accompanied by much greater breathlessness The breach of
the usual relationship 1s important chinreally because, 1f 1t 1s quichly
observed, 1t will very often lead almost at once to a correct dragnosts
Although orthopnoea 1s the rule in such patients there are cases in
which the patient prefers a recumbent position and in these there
may be urgent dyspnoea but no sign of venous congestion, this,
however, 13 quite exceptional Vhen there 13 slight or moderate
congestion and unusual breathlessness depth being mereased, and
the rate pasaing above 30 to 35 or 40 per munute a simple diagnosis
of congestive falure will not suffice If bronchitis 1s the cause, thrs
will be evident, otherwise 1t will usually transpire that the disease 13
hypertenave fatlure The point 1s the more important diagnostically
because at this stage other signs may farl Thus the quantity of
- a 4 - A .
g
t
sometimes the fall comes eathier Thus blood pressure cannot always
be relied upon to decrde the diagno<ts

Cheyne Stokes breathing 12 present m a large proportion of the
Ppatients at this stage, though it may consist of inconsprcuous waxing
and waning of the breathing In such 1t must be watched for clo<ely
to be discovered. The periodic breathing 13 most emphatic duning
sleep VWhen apnoea comes, the patient becomes drowsy and 1s
difficult to rouse, in the true hyperpnoeic phase he 15 restless and on
oceasion much distressed

Apathy to sur dings, a state ull Iy bordering upon or
reaching delirium, a pulse which if regular 1s raptd (100 to 120), a
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temperature chart that has for weeks been subnormal in & man
often wasted and sallow combine with the respiratory disturbances
described to form a charactenstic pioture that 1s often seen

DIFFERENTIATION OF ESSENTIAL HYPERTENSION FROM
CnroNic NEPHRITIS

To distingmsh between chronie glomerulo nephritis (secondanly
contracted kidney ) and the much commoner essential hypertension1s
not always possible cimeally A history of acute nephritis decisively
fay ours the former Essential hypertensionisrare before and chronic
nephritis rather rare after the fortieth year The gher blood
pressures (250 and over) are rare except m esdentinl hypertension
In nephritis the pressures are more stable than in escential
hy pertension 1n which they tend to fall with rest and vary m other
eircumstances Albumen occurs freely and red blood cells are found
n the urine 1 nephnitis In nephritis retimitis 18 much commoner
and takes severer forms and signs of renal insufficiency re more
usual death s usually from uraemia

Course anND ProgNosIS

Most cases of essential hypertension present httle change m
health from year to year but continue to enjoy farr health or still
complain of the minor symptoms which first brought them under
observation The duration of hfe from the onset of symptoms 1s van
able but1s now considered to average about ten years The onset s
usually so msidious however that the total duration of the malady
13 represented by a longer period probably double that already
stated Many patients are now known to have mamtained high
blood pressure for as long as twenty and some for as long as thirty
years The avernge duration of life should be considered n relation
to the fact that the onset of symptoms 1s heaviest between the
fiftieth and seventieth year and 1n relation to the natural expecta
tion of life at the<e ages Nevertheless the death rate amongst high
tension cases 18 decidedly above normal high tension determines
the cause of death m at least half those who suffer from 1t About
one 1n three {or rather more) dies of heart falure about one m four
or five of cerebral haemorrhage a few die 1n the angmal state a very
few develop grave renal msuffictency and become uraemic

The prognosis for the individual 1s far less gloomy than 1t was at
first thought to be by the profession 1t 1s far brighter than 1t 1s stilt
thought to be by the educated public Distinct elements of un
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certainty there are such as the cerebral acerdents but it 1s not right
that prognoss should be dominated by these though thes naturally
call for reserve m forecasting

Statistics show that the expectation of Iife shortens as the blood
pressure 13 higher Thus the death rate 1s very decidedly higher n
cases m which the pressure ranges above than 1n cases in which 1t
ranges below 200 mms Hg Naturally httle emphasts will be placed
on pressures that approach to normal hmits but in the usual higher
ranges (200 mms or over) the actual height cannot be used to any
great advantage the exception bemng extreme pressures such as
300 mms which are not consistent with many years of hfe and are
not often displayed except by those obviously and very seriously all

The chief consideration m individual prognosts 1s the state of the
heart The outlook 1s brightest when high tenston 1s found acaident
ally as m insurance examinations and the patient 1s leading an
active hife untroubled by symptoms and presenting few or no cardiac
aigns It 1s kindly and legitimate 1in speakmg of the future to name
such periods as ten ortwenty years in the heartng of anious patients
according to their ages The namimg of such periods will mean more
to an older than to a younger man but should not be extended in
the latter case The outlool 1s a little less promising n those who
become unduly short of breath for their years on active exercise
It 15 defimtely less promising m those who are often breathless after
moderate e<ercise or guffer occasional anginal pamon effort It1s dis

— «

of the feet should not be used by 1tself elderly and especially obese

subjects often display 1t when the heart 1s sound Its presence should

be judged by the state of the vems and hiver Recovery from failure
¥

ness to be the last
Varying degrees of enlargement of the heart are often pared with
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appropnate degrees of failure Great enlargement 1s unfavourable
Abnormality of the electrocardiogram such as curves of bundle
branch block or other high grade anomakes and continuous pulsus
alternans are other signs of grave cardiac mvolvement which even
1n the absence of congestion indicate a brief course

Cerebral haemorrhage introduces the chief element of uncertainty
nto the prognosis the possibility of coronary thrombosis occurring
als0 contributes a hittle Though these factors naturally render dog
matic promises unwise they should not be introduced spontane
ously intoany prognostic statement Transient cerebral attacl s may
be premomitory and may call for a warmng to the friends but even
these form no certain basis upon which to predaet In those who do
not display premomtory symptoms cerebral haemorrhage cannot be
foreseen For these we can think truthfully that it 1s unhhely that
11t 1s gong to occur 1t will probably occur years ahead A cercbral
hacmorrhage though often fatal may be survived for many years

A general and mportant consideration m the prognosis 1s the
manner of hving Those with Ingh tension who can and will hve
quietly live longer than those whom necessity or desires compel to
lLive strenuously

TREATMENT

Introductory —An mportant present day aspeet of the care of
high tension 1s to ensure that the patient s attitude to his condition
15 reasonable The pubhic has been allowed to acquire mncomplete
and dangerous knowledge of high blood pressure believing 1t greatly
to shorten lfe and to threaten apoplexy Any mdication of anxiety
about the height of pressure should at once be allayed by reassuning
statements Patients in whom high pressure 1s found should rarely
be mformed of the fact 1t 15 & techmenl detaal that should not be
allowed to concern them The habut of followang blood pressure by
frequent readings duning treatment and of allowing patients access
to such readings 1s strongly to be deprecated The patient becomes
ob d by blood ¥ and the ter 13 regarded as the
gauge of health and readmgs are watched closely and anxiously
Such use of the manometer 1s also a mark of ignorance there 15 no
virtuc n the frequence of readings and blood pressure 1s not 1n fact
achief and not often a very mportant gude to the progress of the
malady Readings may be tahen at intervals of weehs or months and
1n 2 manner to ensure that the measurement 13 regarded as but ine
dental Jt1s often necessary that a patient should be made to under
stand that his activities must be hmited, this can be done almost
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always by a stmple statement concermng advancing age and gensesal
health, with at the most a reference to the ewrcul
1t 1s better for patients in whom high blood
diseovered, but who are without complamt or sf
N - .

—_— e [

uuLLuLy vllen

Mental Quiet —Anxteties of mind are well kg
pressure and to mamtam 1t when high Many pat
high pressure are harassed people, full of bus-
family difficulties and cares The rebef of worry,
plshed 1s very matenial to effective treatme,
troubles and to feelings of 1ll health, the dread ¢
illness or disastrous acerdent must not be adde,
these patients must be reassured and thesr my,
they can be at ease

Work and Exercise —Hours of work that, gec
should be shortened strenuous forms of exercrsy
bemg forbidden Patients having few symptor,
ness or pain can continue m sedentary or Tight
ately light, manual work Indoor workers gy,
to take exercise 1n the open air The amouynt
governed by the reaction of *
amounts mcreased gradually
Exercise that produces distres ve o sy auu gy
duces subsequent headache or fatigue that |,
unsurtable The effect of exercise upon 5ubseqn
noted especially

Sleep —The pressure falls dunng sleep, anq ),

WL WU b ULy

Diet —Protein free or pmtim POOr dictay,
© ke e
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unpalatable There 1 no objection to moderate vmounts of alcohol
n the form of spirits and hight wines Beer or excessive quantifies of
flurd of any Jand should not be drank

Obesity should be treated by withdrawing first of all any excess
of carbohydrates or fats from the ordmary det and later by a
general reduction m the amount of food (to about 1500 ealories value)
Rymsd dieting 15 not often well tolerated 1t eanses undue weshness,
sudden reductions of weight should not he attempted Regular exer
crse helps to reduce weight so does massage Turbash baths are not
advised Thyraid may be given to stout women who develop high
pressure at the menopause

Lowering Blood Pressure —Thefear of cerebral haemorrhageand the
frequency, with which henrt falare ultimately supervenes have sug
geste d the use of remedues calenlnted to lower blood pressure Known
substances and proprietary preparations have been and continue to
be mtroduced i large numbers Nitrites mirates acetyl cholme
theobromine and other xanthine derivatives benzyl benzoate thy
roid extraet Jiver extract are but a few of the more widely tried
Lor each of these strong elmms have been put forward but none
has come to be regarded as relable or even 1s offermg much or any
prospect of benefit Perhaps the most striking reflection upon thar
valie 13 the short penod of populanty that erch enjoys before i1t 1s
displaced by a nival Even the long used remedy potsssium rwodide
beneficial in some high pressure sy philitic cases has fallen much i
favour The amount by which pressure 1s lowered by these remedies
1s nat usually grest and the fallas erther tranment or restricted to the
peniod of the drug s admimstration Many prtients corsplam that
they feel less fit under such trentment than wathout 3t snd b 1s
doubtful dftle pohcy of lowering blood pressure 18 sound No doubt

will to be mtroduced and used

There 13 1o harra a0 trymg them on oceasion but therr admmstra
tron should not be allowed to diserganise a patient 5 fe or to form
the mecentive to rep d blood 1 dings or todivert atten
tion from more natural and more effecttve remedies There 12 no
Lnown method of Jow ering pre«sure materally and overlong periods
of time the most efiective trentment 1s & smitably restful regume

A Regime —The most suecessiul method of treatmg hypertension
cases 18 by n careful regrme re lunang phyaeal and mental straios
by mmposing actual rest persods short and frequent, or prolonged
by ncreasing hours of sleep by stuelding the patients from worry
of any hind by heepig the bowels fax with salines and the dict at
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the mmmal quantity required to prevent loss of weight by for
bidding tobaceo altogether or 1n any thing but most moderate quan
titles Such & regime, assoaated with ntervals of hght open arr

for an hometbd - 3E 4

w
anu otten ettective

Angina Pectoris —In angma of high pressure the usual remedies
are employed

Cardiac Failure —The treatment of cardiac failure has been dealt
with eather There are 8 few supplementary notes to add It 1 1m
portant that treatment by rest 1n bed should be used early in the
cardiac failure of hypertension namely when breathlessness oceurs
durmg brisk walking exercise and before signs of congestion appear
Several months of complete rest will usually reheve for a much
longer period 1t should be followed by long rest periods each day
and especially after meals for the rest of hie In treating the ter
mimal phases of cardiac farllure nocturnal dyspnoea 1s often pro
tnent and calls for morpha Oedema 13 not often massuve buy
if 1t should be the very strictest precautions should be taken when
drammmng the legs sepus 1s mueh more Likely to appear than
the younger cases of rheumatic heart disease The usual diuretics
may be used



CHAPTER XAV
ARTERIOSCLEROSIS SENILE HEART MYOQCARDIUM

ARTERIOSCLEROSIS

AFTER the age of thirty the arteries of the body are rarely quite
normil and the pathological change steadily with
advanang vears The condition varles greatly m seventy,
artenosclerosis that comes early and progresses quickly runs mn
families The disease 13 well known to be associated with high blood
pressure but often occurs apart from this 1t 1s stated to be more
prevalent n those consuming much alcohol and m those engaged
n heavy manual work Its cause, however, 13 unknown

PATHOLOGICAL ANATOMY
The earliest signs of artertosclerosis are to be found usually in the
aorta where small yellow flechs are visible in the intima In more
advanced cases the aorta 1s studded with small and larger nodular
masses of the same fatty or gelatinous substance The deposits occur
early around the mouths of outgomng vessels Ultimately the whole
normal mtima 15 concealed and rendered irregular by the depouts
i which rough caleareous plaques are laid down, and by denudation
of the surface The vimible changes in the intima are generally re
garded as compensatory to atrophic changes in the medial coat, tho
adventitial coat becomes thickened and sclerotic In very advanced
and rare cases the aorta 13 converted into a rigid and bnttle tube
Similar changes can occur 1n all the arteries of the body, they are
usually affected in the order of therr size When affecting smaller
arteries the disease may fall with especial heaviness upon a given
group of vescels like those of bram, hidney, heart or hmb Damage
to the tissues In the corresponding terntory occurs when the flow
of blood through the affected vessel dechnes This happens in one
of several ways Thrombows 1 o patent vessel may yield acute and
masstve necrosts, which may or may not become converted ults
210
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mately into a local scar When the wall of a smaller vessel becomes
thickened, the lumen often narrows materially so that Little blood
or, when the tone of 1ts wall increases, no blood can pass, and with
mdequate collateral channels, the nutrition of the tissues m 1ts
terntory will suffer Thrombosts completing a closure already far
advanced may happen quietly Consecutive changes may be brought
about 1n the muscle of the heart 1n one or other of these ways, and
consists of fatty degeneration or replacement fibrosts

RECOGNITION OF ARTERIAL DISEASE

Advanced arteriosclerosis of the aortic wall leads to loss of elas
tietty and to reduced resistance of 1ts walls the aorta elongates, be
comes a httle smuous, and dilates (Figs 39 and 40) These changes

FI¢ 39 —Orthodiagram Man agel 59

Advanced general arteriosclerosss angina Fio 10 —Orthodugram 3Man aged €3
Pectotss gout Hyatol ¢ blond Fressure 165 welght 108 1b  Advanced general arterlo-
mms Novalvediserse Wasserman reaction sclerowrs systobc blood pressure 310 mms
negative The aorta s ery tortuous 1ta prob. No valve diease The aacend g aorta 18
hle course 1s marked by dotted lines elongated and unus 1ally curved

can occur mdependently of, but are exaggerated by, high blood
Pressure  Occasionally, with nicely adjusted exposures, calcareous
deposits i the aorta are displayed radiographically, as they can be
more frequently n the vessels of the hmbs
At the bedside, artersal disease 1s d by noting y

of the vessels 1n their courses and by thex tortuosity In the normal
arm of the young adult no pulse 1s visible, but mn artenal disease
pulsation appears over the course of the vessels, at first where the
vessels normally lre most superfiaally, 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




242 DISEASES OF THE HEART o

tion 18 naturally more consprcuous m cases m which the pulse 1s
large, and 1t 1s also more conspicuous when the arm 1s flexed, for
the slach 1 a vessel that has lost 1ts elasticity 13 not taken up when
1ts course 15 shortened, and so the artery 18 forced to become stnucus
When the disease 1s more advanced, the vessel 1s 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 untilts
course 15 reversed for a short distance, and 1 very rare cases may
actually mahe a complete loop n the arm Tortuosity of the super-
fiial temporal vessel 15 of less value because these vessels natur-
ally follow a wavy course and, when dilated, their very superficial
position renders them unusually promment

At the wnist, thickening of the radial artery may often be felt
A length of vessel should be emptied of blood by occluding 1t above,
wiping out the blood and occludimg 1t also below If the stretch of
empty vessel between can then be felt and rolled under the
finger, or if 1ts surface 18 wrregular, 1t 13 diseased A normal artery
when full and tense van often be rolled under the finger mn this
way

Stretly speaking, disease 1s only recognised in the artery in which
1t 15 observed, but because arterosclerosis 1s almost always wide-
spread, jt k 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 indicate that the case
1s of a type 1n which such disease may be expected to exist, and 1t
helps to interpret corresponding groups of s m cases of

P

doubt Irregularity of the retinal vessels provides a further hint

CONSEQUENCES OF ARTERIAL DISEASE

Although essential hypertension and arteriosclerosis are separate
pathologieal conditions, they are very often associated That 1s s0
because they are both common maladies of the same age period and
because, when therc 1s a tendency towards artenal change, 1ts
development seems to be aided by high pressure, 1t 19 a mstake to
think that diseased artenes cause high pressure

Essential hypertension 1s so frequent and so important chimeally,
while at the same time sufficiently defined, that 1t 1 important to
give 1t the emphasis of separate portrayal By so dong, many of
the phenomena associated with, and originally regarded as, mmplo
manifestations of artenal disease, become included under essential
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hypertension Some of these, for example cardizc hypertrophy, are
properly regarded as pertamnmg to high pressure and not to arterio
sclerosis, which, unless extreme, throws httle burden upon the
heart Others are to be regarded as pertaimng to both, thus angima
pectoris m part results from en mcreased burden, and 1n part from
the disease of coronary vessel and cerebral haemorrhage, while
oceurring almost exclusively i hugh pressure cases, would not
happen unless the unusually strained vessels were diseased Lastly,
there are phenomena that pertan to arterial disease itself, for
ple thr aced Very many of the mamfestations

deseribed as accompanying essential hypertension might, with equal
reason, have found therr place 1n this chapter To divide strictly
and accurately 13 impossible and the attempt would have separated
phenomena that are usually found together The present brief
aceount 1s mtended 1n part to correct any false impressions thab
mght otherwise anse, and 1n part to supplement

Apart from rupture of the diseased vessel wall, an accident suffica
enblynonced m the last chapter, the materal consequencesof arterial

Ttk yof ar

13 to be found 1n the abrupt failure or declme of blood supply to
various organs, such as the bramn the lidneys, the pancreas, the
ltmbs and the heart The more important cerebral manifestations
have been named in the last chapter The deeply scarred arterio
sclerotic, contrasting with the granular artertolosclerotic, kidney has
no great ohimeal sigmficance In the arteries of the pancreas disease
gives rise to diabetes, 1n the vessels of the Iimb to distal gangrene
or whenartertes tothemuseles of the calf areinvolved tomtermittent
claudication Acute closure of the coronary vessels leads to the
syndrome fully considered in Chapter VI gradual closure 1s respons
1ble for angma of effort, and by decreasng the musculature and
robhing 1t of strength, leads up ultimately to failure with congestion,
chmical states already considered at length

A frequent assoviation of nrtenoscletusxs zmd the dcgeneratlve pro
cesses of advancing years 1s TIts dev
may determme failure with congestion, but more often the clmnge
passes unnoticed, the rate of ventricular response bemng slow 1n tho
elderly Alternation of the heart beat 13 often seen
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Heart DIsease 1N THE AGED

PATHOLOGICAL ANATOMY

Coronary artenal disease 1s the chuef feature The semle heart may
be enlarged apart from Ingh blood pressure not infrequently 1t 1s
normal in size or mav even be a httle reduced There1s often a diffuse
ncrease 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 duffuse fatty degenera
tion It may be brown m colour and show pigmentary degeneration
microscopically

An ascending degeneration of the aortic cusps of which the mild
forms 1re common m adults 18 distinet pathologically from arteno
sclerosis which usually accompames 1t It begins n the substance
of the cusp near its base and passes on to thickening that spreads
up the cusp Then large calcareous deposits occur at the bases of
the cusps and projeet into the sinuses of Valsalva The craggy masses
cause obstruetion This d f10n 15 often resp ble for aortic
disease especially stenosis 1n elderly people Simular degenerative
change sometimes happens 1n the aortic leaf of the mitral valve and
clearecus deposits are laid down at 1ts base and 1n the adyoimng
part of the ventricular septum 1n the last situation occasionally
breakung through the auriculo ventricular bundie

CLINICAL FEATURES

Inelderly orin old people the heart presentsmany dufferent chimeal
pictures  There are mstances 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 domimate 1n the cardiac disease of old age and produce
the acute phenomena of coronary thrombosis or spasmodic angna
and failure with congestion often supervenes upon one or other of
these or occurs without these preliminaries as the amount of sound
muscle 1n the heart dwindles Here too must be mentioned agait
eraggs aortie stenoss and the oceasional case of heart bloch which
may result from sumlar calcarcous leston or from fibrosis in the
sentricular septum  Che development of sngma will be expedited
as will fallure Wwith congestion 1n other cases by the increasing
artenal pressures which are o frequent with advancing ycars These
vanous forms of disease oceurring singly or in combination have
been described already
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There remains for brief notice the heart thas fails mn old age with
out displaymg any of the major antecedent troubles and 1n a less
conspicuous way As age advances a general lowering of vitality
occurs and nutrition begimns to fail generally and the body wastes
A systolic apieal murmur appearmg for the first time may have
value as an early guide to a dilating heart The bodiy resources
have wsually begun to decline long since and amongst these 1s
cardiac reserve, displaying itself by t hi on effort In the
dechne there 15 often ply a slow race bet cardiac capacity
and the powers of the body generally The heart 15 losing 1ts reserve,
but the man 15 becommg progressively enfeebled, owing to local
arterial trouble or general weakness his limbs serve lim less well,
s wilt or inchmatron to carry out his old pursmts declines, he re
quires and takes less food and thus, as the heart weakens so simul
taneously the body 1s brought more and more to rest and the burden
falling on the heart lightens The enforced decline of bodily activity
constrtutes a spontaneous remedy, which tends to prolong lfe,
sometimes lengthening 16 remarkably though always precamnously
The balance 1s unstable since the reserves are gone, and 1s quickly
brohen by any unusual event, such as an enforced peniod of activity,
or an infectious disease such as bronchitis or pneumoma In old men
farlure with congestion, when 1t comes, terminates Ife quickly and
often with relatively few sgns The aged pass out unobtrusively,
after brief 1llness, or without warning, while sittmg m thewr chairs
or sleeping m their beds

TRE MYOCARDIUM

In this and previous chapters much has been said of cardic
fatlure and of angmal pain, and very Iittle directly about the muscle
of the heart This 13 as conventent a place as any to consider the
relation of diagnosis to the myocardium There are some physical
signs as yet undescribed, which are relevant from this standpomnt
These will be d d briefly with upon therr values

SOVME FHYSICAL SIONS OF MYQCARDIAL INVOLVEMENT
Pulse Strength —The size of the pulse rarcly has much value mn
gauging the state of the cardiac muscle, 1t 1s largely controlled by
the local state of the artery and by the rate at which the heart 1s
beatng Thus, the pulse 13 normally much smaller when the hands
are cold than when they are warm, and 1t 13 usually very small in
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proxysmal tachy cardia Decreased pulse tension (low blood press
ure) 1s not much more sigmificant It 15 true 1t may result from
deficient output of the heart at each beat consequent upon weah
ness of the cardiac muscle but 1t may result also from defictent
return of blood to the heart as in haemorrhage and asin profound
loss of vasomotor tone Central and perpheral factors aré often
combined and notably m the acute infectious fevers The pulse
weakens to mmperceptibihty in the Jast stages of many diseases,
mcluding cardiac failure but by that time the state of the patient
13 usually apparent at a glance It 1s to be remarked that patients
frequently present advanced signs of cardiac failure and hugh blood
pressure simultaneously

Heart Sound Intensity —The mtensity of the heart sounds and
especally of the Ist sound has long been thought to throw light
upon the strength of the heart It 18 true that decrease n the n
tensity of the 1st sound often occurs when the circulation 1s fubng
rapidly as in the acute infections a farlure that 1s i part cardiac
and 1 part vasomotor It 1s also true that 1t occurs in termunal
cardiac fmlure but at a ttme when there 13 & redundaney of signs
Ordmarnly the intensity of the sound vares greatly according to
the amount of covering of the heart and chest wall according to
the way in which the heart 13 acting and with less easily determined
factors Emphysema and obesity both greatly diminish the mtensity
of the sounds Simple but very rapid action as n paroxysmal tachy
cardia weahens the Ist sound relative to the 2nd and produces
sounds having much the spacing and intensity of the foetal heart
sounds It 1s not questioned that weakening of the heart beat results
m lowered imntensity of the <ounds 1t 13 merely pointed out that
other factors are mvolved Actual experience shows that m gauging
the essential soundness of the heart mn patients who are up and
about the intensity of the sounds helps very httle Sumlarly, signs
based upon change in the character of individual sounds though of
some theoretical interest are insufficiently precise, and lach enough
constancy in given circumstances to be of any great practical value

Gallop Rhythm —Ts 1s constituted by three distinet heartsounds,
usually of almost equal loudness Usually the heart rate m these
cases 18 a hittle raprd (90 or 100) the gallop 13 best heard at the
1mpulse, though often over a wide area The extra sound 19 found
1n graphic records (Iig 41) to lie 1n presystole or in mid diastole,
and to be related to the contraction of the aumcle This gallop
rhythm 15 found especially i hypertension cases i which the
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heart 1s fatling, or i the heart failure of elderly subjects There 13
as a rule no valve disease The sign 13 often associated with pro
longation of the auriculo ventricular conduction mterval, or with
bundle branch block The cardiac impulse 13 often double Gallop
thythm may help to determune the cardiac onigm 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 lesion, 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 mutral stenosis with
slower heart action The
extra sound, n the eatly
part of a long diastole, s un
related to auricular systole,
as 1t may occur when the
auricles are fibrillating, 1t 18
probably due to an unusual
1ntensification of the normal
3rd heart sound, and tends
to be confined to the region
of the impulse

“T* ware wnverted — In
young and healthy adults 7'
15 always upright m an elec
frocardogram taken from 2 LS ot e 1
the right arm and left leg  eleotrorardlogram eshibits block in a branch of the
An imverted 7'(Tig 23, page St Yk bl 1wt rond s
113) 18 abnormal but occurs — double and its fixst element falling In presystole The
1 a number of condittons :)m:le“':cﬁn?:: 3:;.:  cates te Iinita of ventrlular
Temporanly 1t 1s seen under )
heavy dosage with digitabs or after drinking quantities of 1ce cold
water As a persistent condition 1t 19 common m clderly heart
patients, and most frequent in those ;n whom there are abundant
other signs of cardiac weakness It frequently appears a week or
more after coronary thrombosis (Fig 6, page 48), and often per
sists Although the death rate amongst those displaying 1t con
stantly 13 heavy, 1t has been known to persist for twenty years
m a patient whose health remained unchanged during that period
It should not be used for prognostie purposes

Bundle Branch Block —Large abnormal electrocardiograms mn
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which the imtial phases are very wide and the chief and final
deflections are 1n opposite directions (Frg 42), are caused by mter
ference with one or other branch of the auriculo-ventricular bundle
The pathology of the condition and its chnical associations are
similar to those already described under heart bloch, with which 1t
15 often combined though bundle branch block 1s most frequent 1
cases of aortic disease and coronary disease As a temporary con
dition it indrcates active muschief in the heart, and may be the only
clear indication of this As a persistent conditton 1t 1s agam sigmfi
cant of a myocardial affection As mn the
cage of heart block, 1t 15 usually to be
regarded as indicating changes that are
not confined to the special tract, but
are more widely diffused It 15 almost
always accompanied by abundant cardiac
symptoms and signs ponting to serious
cardiac nvolvement such as those of
cardiac failure, anginal pain, Cheyne
Stokes breathing gallop rhythm, pulsus
alternans, and attacks of mnocturnal
breathlessness and most of the patients
who exhibit 1t are dead within two years
But some, and especially those mn which
there are not the ommous associations,
survive for many years, and so the prog
. nostic significince of the sign itself 1s
lmﬁ?,‘ ,f:,’,‘:‘}‘?ﬁﬂ:ﬁzﬂé’fﬂ mdecisive Its chief value 15 that m cases
e I o goundle branch of obscure breathlessness or pamn 1t may
I and Z1T are tn oppos te directions  1Ndrcate the heart as the site of mischief
Zﬂ'cj“:’"‘a’m:: L:é‘:‘;‘g;;ﬂ:';: i Pulsus Allernans —The pulse beats are
auectlon Te fnital deflertions i rhythmie but alternate m haght (Ig
::3: ,‘:ﬁ;‘“‘n';ul‘:“;,‘:;’“n:“e',‘“ = 43) Tts cause 13 thought to be failure of a
proportion of the fibres of the ventricle to
contract at alternate beats of the heart Alternation often occurs
when the heart 13 beating very rapidly, 1t 1s usual 1n aurncular
flutter, and frequent in paroxysmal tachycardia It occurs alse
when the heart 1s beating slowly, and 1s then most frequently
d with hjpert cardiac failure, angina, coronary
thrombosis, or syphilitic aortitis Its heaviest inerdence 13 bepween
the years fifty and seventy Whenever 1t occurs there 1s reason to
believe that the heart, or a substantial part of 1t, 1s strugghng
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to perform work of which 1t 18 scarcely capable If the heart 1s
disposed to alternate added stram such as high blood pressure or
rapid beating will determine 1t An extrasystole will often disclose
alternation for a few cycles (Fig 44)

Although of common occurrence 1t cannot be recognised by
feeling the pulse or cardiac impulse but must usually be shown

sphygmographically Not infrequently when persistent 1t can be
detected by means of the blood pressure apparatus alternate beats
foreing their way through the cuff at pressures 5 or 10 mms Hg
higher than the remainder

Oceurring at Iugh rates of beating 1t has relatively httle sig
mficance I persistent at slow rates of beating 1t 15 a grave sign
Few patients displayng 1t survive for one and very few for two

% Ex
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F1a 44 —A radial pulse curve sl owiag alternation n its sccond half The a]ternxt on has bern
provoked by the extrasystole (Ex) whi h stands in the middle of the curve Time § ac

years It 1 usually accompamed by abundant other evidence of
grave heart affection signs of fallure angma attacks of nocturnal
dyspnoea  Cheyne Stokes breathing gallop rhythm or bundle
branch block Though never the sole sign of disease persistent
alternation 1s occasionally found n the absence of the named
phenomena and then still retains 1ts omnous significance There 15
no lesion of the muscle with which tius curous and mmportant dis
order of beating 15 known to be correlated
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MYQCARDITIS FATTY AND FIBROID HEART

Three morbid condmons of the muscle alone call for brief con-
sideration here They are “myocarditis”, “fatty heart”, and “fibroid
heart

Myocarditss —The only form of inflammation of the heart mus
culiture that 1s at all common 1s rheumatic mn ongn, 'md w tal\es
an acute or more often subacute, form O
occurs 1n other acute and fatal infections, dlﬁuscly 1n diphthena
loeally 1 pyaemia The term myocarditis has often been allowed
most loosely to compnse all altered states of the muscle, real or
supposed It has been employed improperly as an equinalent of
myocardial weakness Actually the use of the term myoearditis 18
scarcely to be y d cl ily except m rel to tk 15m
and here the term “carditis 1s sounder The deseription of myo
carditis, acute or chronic, as a separate disease with 1ts special
symp and signs needlessly ) a general description of
cardiac dicease which it s essential should remain simple

Fatty Heart should not be diagnosed If a patient has cardiac pun
and 13 obese, 1t 18 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 in
such cireumstances has no more value than has that of “obesity”,
and thus 1t 15 objectionable because 1t pretends to be more than 1t 1s
If we mean by fatty heart a fatty degeneration of the muscle, then
this cannot be diagnosed with any pretence to accuracy, unless per
haps mn acute powoning by infective disease or phosphorus, or m
anaem, and 1n these the desire to make the diagnosis 1s infrequent
In severe diphthena the cardiac muscle may be so degenerate with
{atty particles that 1t 1s throughout of a pure yeilow colour, yet the
heart continues beating Because diffuse fatty degeneration oceurs
sn the senile heart, or 1n coronary artemal disease, that 1s no reason
for regarding fat 1n the heart as a cause of sudden denth Equal
change 15 found in the heart, of pernicious anaemia and here sudden
death 1s most unusual If & man dies suddenly n the street, a court
18 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”
unless an anatomical basis for death 1 found There 1 evadence that
the ventricles of elderly people, and especially those presenting
coronary discase, arc prone to fibrillate This fatal fibnllation 18 an
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event in hving muscle 1t leaves no message written upon the dead
heart The conception that correlates fatty heart and sudden death
may be useful and therefore still justifiable 1n forensic practice but
while fatty heart 1s usually unrecognigable i the hiving and its
proguostic sigmficance 13 uncertain the conception can find no place
m chmesal diagnosis

Fibroud Heart —Tibrosss in the heart 13 found 11t one of two chief
circumstances Firstly 1t occurs very diffusely as an end product of
rheumatic inflammation 1t 1s then mainly an mterstitial though m
part a replacement fibrosis Secondly 1t occurs 1n the semle heart
erther as an after effect of vascular thrombosis and representing
areas of healed infarction or more diffusely and more commonly as
a consequence of dimimshed nutrition 1n narrowing of the coronary
arteries and arterioles these two forms of fibrosiy are often com
bined That fibrous tissue 15 present m excess m the ventricle may
be mferred from a history of rheumatic carditis or of coronary
thrombouis but its extent cannot be ascertamed The patient s out-
look depends not on the fibrosis but upon the state of the remainmg
muscle Ior these reasons fibrosis of the heart should not be dia
gnosed the patient s condition being summed up n terms of its
functional abihty

MYOCARDIAL WEAKWESS

It will be gathered from what has gone before that an attempt to
correlate physical signs with specific states of the cardiac muscle
offers mifrequent prospects of success Inflammation of the myo

it can be d 1 safely in subacute rh when the
heart 1s clearly involved but the intensity of the morbid change
the numbers of submiliary nodules present cannot be gauged The
wealmess of the muscle correlates with more subtle processes Fatty
degeneration of the muscle in chromc heart disease 15 of unproved
significance and cannot be diagnosed accurately Fibrosis of the
heart can only be diagnosed satisfactornly when the fibrous tissue
has followed locally a coronary thrombosis Myocarditts fatty and
fibroid degeneration are the only gross changes that are at all
common 1n the heart Heart block or bundle branch block may
ndicate focal lesions 1n the conducting tissue and may allow us
generally to infer that the changes are actually more diffuse 1n the
muscle but the type of lesion cannot ofien be stated and 1ts extent
18 quite problematic T'ibrillation of the auricles 18 usually but not
constantly accompanied by morbid changes in the auricles Thus
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the basis on which to diagnose myocardial lestons rematms a very
slender one Moreover, most patients dyng of cardiac falure show
ittle change of any of these kinds

An outstanding fact of cardiac pathology 1s that we are unable
to demonstrate, after death, the changesn cardiac muscle that have
led to 1its faalure minor changes are found 1n fmilure, but they are
meonstant m kind, occurrence, and degree We are rarely able to
predict before death the speafic changes that will ultimately be
foundin the ventricle after death,and never the extent of the change
1t 15 sonnder 1n practice not to make the attempt to diagnose m
terms of anatoniy, but i the more certan terms of function Angina
pectonts and cardiac failure are chmcal states, which may be re-
garded as the chief products of defective nutntion or of wealness
of the myocardium It 15 1 these terms that diagnosis must usually
be made because they convey with sufficient precision states that
are recogmsable and measurably sigraficant When we merely sub-
stitute for the functional diagnoss such terms as coronary disease,
myocardial disease, or whatever 1s supposed to be the underlying
basis of the disturbance, we introduce assumption and, while gunmng
nothing substantial, sometimes depart gravely from truth Angina
pectoris and cardine falure 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 lies outuide itself

The deured end point, the diagnosis of heart failure, 1n one or
other of 1ts degrees, or of angina pectons, 13 often aided by the
proper use of certamn of the physical signs described earher m
this chapter A prtient has breathlessness or pamn, but in netther
nstance 18 the origin of the symptom mamfest, the diagnoss will
often be brought to the pomt of justification, or actually be
rendered certain, by the finding of a persistent phenomenon such
as auncular fibnilation, heart block, bundle branch block, gallop
rhythm, or, a httle less emphatically, by mversion of 7' Tor each
of these phenomena points to definitc abnormality of an organ from
which the symptom under consideration often 1s denived  Alterna-
tion of the pulse 1s of decisive value, for 1t not only shows the heart,
to be abnormal, but actually pre<ents clear evidence that the hert,
or & substantial part of 1t, 13 labouning under difficulty.



CHAPTER XAVI
BRONCHITIS AND EMPHYSEVA

InTRODUCTORY

Ix this chapter the effects of chrome bronchitts and emphy sema upon
the heart will be d: d briefly The red 1n the vascular bed
of the Jungs in emphysema, followng destruction of alveolar walls
and changes 1n the small vessels, increases the resistance to the out
put of blood by the rght ventricle The reduction of alveolar walls,
the thickening of those that remain, and deficient power of exprra
tion, reduce the capacity of the lungs to aerate the blaod passing
through them Bronchitis, according to 1its severity, aggravates this
defect and the blood passes to the systemic vessels in a state of im
perfect oxygenation Bronchitis also imposes upon the heart the
stramn of persistent coughmg, and lastly, and perhaps most 1m
portant of all, 1t mtroduces the factor of mfection

The clinical preture of bronchitis and emphysema 1s sufficently
familiar, 1t 18 enough here to note main features The patient 13
usually a middle aged man, giving a history of recurrent cough of
many years duration, the chest is fixed in the extreme inspiratory
position, 1t 1s short, deep, and presents & wide mtercostal angle The
chest wall 13 nigid and 1ts movements small, expiration being par
ticularly difficult Evidence of expansion of the lung 1s found m the
unmversally hyperresonant note, and 1n the extension of lung reson
ance over the heart and beyond 1ts usual limits over the lower ribs
Breathlessness varies & good deal 1 1ts amount according to the
accompanying bronehitis, which may be chrome, but which more
usually recurs 1n acute or subacute attachs, or becomes exaggerated
m the winter time

PATHOLOGICAL ANATOMY OF HEART

The heart 15 generally enlarged, though usually not remarkably,
occasionally very large hearts are found, sometimes they weigh no
223
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more than normal The enlargement affects both s entnicles, but 1t 18
the rule for the mght to be hypertrophied to an obviously greater
extent than the left This disproportion does not always exist, and
1s not 1n general 5o conspicuous as i mitral stenosis and deadedly
less so than in pulmonary stenosis General systemic arterial discase
1s commonly present, the coronary arteries are not infrequently
voived and may show old standing thrombosis The puimonary
arteries usually present atheromatous changes

Tue Cavuse oF Tne Carprac FAILURE

Venous congestion m this malady 1s usually aseribed to failure
of the nght ventricle owing to the extra work 1t has to do Doubtless
tlus increased burden contributes to the end result, but 1t 1s not the
sole factor In cases of congemtal pulmonary stenosis the burden
during Ife f we may Judge from the weight of the nght ventricle
after death 13 much greater than in emphysema et failure mn pul
monary stenosis does not usually occur, and, oceurnng, s delayed
for very many years Failure in emphysema 1s not a simple affair
ot pulmonary arterial pressure In not a few of the cases there 13
systemic hypertension 1n others there 18 coronary disease, 1 still
others auncular fibrillation points to an aflection of the muscle and
itself burdens the heart The heart 1s subject to the strain of power
ful coughing w luch raises biood pressure The condition of the artemal
blood 1s such that the heart muscle, hke other tissues, 13 mors or less
asphyxated Lastly, there 1s the factor of infection Emphysema 13
meurable, 1t can become worse but not better, yet conge<tion when
1t comes n these cases, though it may be progressive, 13 by no means
alwaysso frequently it comes with the attack of acute and subacute
bronchutis and clears avay agan Faidure with congestion 1s not
determined by emphysema n such cases but by bronchitis, 1t 15 de
termmed, therefore, not by increased work of the night ventncle but
by factors associated with the acute process, acting upon a heart
already burdened

Canpiac SymrroMs Anp Bions

It will suffice to note the speaal pownts that concern the heart,
and 1ts fadlure i thia malady

Recesron of the Heart —The expansion of the Jungs causes the
heart to recede from the chest wall The impulse 15 obscured, 18
superficial dulness disappears and the heart sounds are rendered



xxVI BRONCHITIS AND CMPHYSEMA 2355

distant It 1s therefore impossible to determine the heart’s size with
accuracy , except by X ray examination

Cardiac Falure —When the heart fails, the signs and symptoms
are similar to those deseribed earlier m this book There are a few
notable pecubanties Breathlessness, already present, becomes un
usually severe The ngidity and urgency of breathing 1s notably
greater n relation to the amount of venous congestion than n
ordinary fatlure with congestion Cyanosis, which 1s of central type,
13 of unusual depth Thus, with the veins a little swollen in the neck,
and the hiver a little enlarged and | hl may be
conspicuous, when the parotysm of coughing comes, the vemns in the
nech awell greatly and the patient s skin and hps become deeply
suffused and intensely eyanotie

ProGNOsIS AND TREATMENT DURING FAILURE

The immediate prognosis depends upon the course of the bron
chitig Tf this has been chrome, the ountlook 13 unpropitions If an
acute or subacute attack 18 reheved the signs of cardiac failure clear
awayalso actually recovery usually occurs mn these attachs though
1t 13 gradual and may be spread over several or many weeks The
patient may or may not be left measurably the worse after the
attach 19 over Extensive mnfarction of the lungs sometimes klls
these patients

When patients with emphysema begin to show defimte mgns of
cardiac fallure whether in attacks or in exacerbations of bronchitis
or otherwise they are entering upon the last stages of thewr malady
Tafe 13 not usually prolonged for more than one or two, exceptionally
for a few years This prognosis conforms to what 13 usually found
1 failure with congestion when this develops 1 middle aged or
elderly men

The treatment of the cardiac farlure 1s carried out on lines srmlar
to those already laid down Rest and efficient nursing are essential
Aurcular fibnllation when present 13 treated appropriately Vene
section 18 useful when the veins are much engorged, depth of cyan
o0s13 18 not the gmide Efforts should be directed to relieve the strain
of coughing Ammomum carbonate or chloride (5 grain doses, four
times daily) are most valuable remedies when the sputum 1s scanty
and visad potassium 10dide may be used i stmilar doses for the
same purpose Ipecacuanha may be employed if 1t canses no nausea
Relief may be secured by saturating the air which the patrent
breathes with moisture by the use of the steam kettle The patient
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should endeavour to avoid strain m coughing, and may be helped
to do so by the use of codeme (! gran) or heromn ($; gramn), but
sedatives should not be given to the extent of makhung expectoration
mefficient

Patients of this class live longer in warm dry chimates, they should
avoid dusty atmospheres, public butldings, and crowded rooms



CHAPTER XXVII
THYROTOXIC STATE

INTRODUCTORY

Crter manfestations of the thyrotoxic state, and the most dia-
gnostic clinical signs of the disease, are to be found 1 the thyrod
gland 1tself and m the eyes The condition occurs chiefly 1n women
between the ages of twenty five and forty five It 1s enough here to
name the firm enlargement, either umform or nodular, and the
vasculanty of the gland, together with the protruding, staring eye
balls Associated with these most characteristic phenomena are
others There 1s change m the nervous system represented by an
alertness, restlessness, quickness of movement, emotionalism, and
tremor of the hands Sweating 1s 1n excess, there 15 sometimes a
duffuse prgmentation of the skin Metabohsm 1s increased, and with
this may be linked wasting weakness, and occasional glycosuria

Lastly, m all but exceptional cases, there are disturbances of
crrculation that bere claim particular attention, and not only be
cause they may be cructal in leading to diagnosis The circulatory
system 15 found to be 1n a state of mcreased activity, which 1s often
remarkable and always important The development of circulatory
fallure sometimes Jeopardises life, and 1t leads too often to the
mdefimte postponement of surgical treatment

CARDIOVASCULAR BIANIFESTATIONS

Pathological Anatomy —In patients dying of cardiac failure the
heart 13 found to be dilated and not mfrequently hypertrophied,
though not greatly No distinctive huistological change has been
found 1n the muscle, which 1s usually lttle altered

Vasodal: —C vasodilatation 1s the rule, and evi-
dence of 1t 13 often conspicuous The two most valuable signs are
ncreased temperature of the shun and capillary pulsation It 1s 1
creased temperature of exposed parts such as face and hands that

207 s
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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 1»
often flushed sometimes deeply, and this flush extends to the nech
and covers the body, though less conspicuously It 1s a mstake to
regard this depth of colour as ymportant, freshness of tint, and
assocrated warmth and capllary puisation, are of much more con-
sequence Not mfrequently the depth of colour 1s natural or there
majy even be pallor Camllary pulsation 1s always to be seen in the
face when there 15 appreciable vasodilatation, though experience 1s
required to detect 1t As a spontaneous event 1t 1s plamest in the
cheehs and forchead and should be looked for with heen attention
from a httle distance On no aceount should the shin be rubbed, but
a glass shde may be pressed on cheel, lobe of ear, and hp if the
pulsation eannot othermse be detected It should also be soughtin
the pads of the fingers 1f, as 1s usual, these are warm

Pulse —\\ hen regular the pulse 1s rapid, the rate being often as
high as 100 to 120 while the subject rests, and nsing higher with
exercise or excitement 1t 1s unusunlly igh insleep The strohe 14 full
and abrupt Systolic blood pressure 15 1 general raised, rangmg
around 140 or 150 mms Hg, diastolic readings show no rse

Precordial Signs —The patients arc usually thin and the heart 1s
overacting Therefore a diffuse impulse 1s customary, 1t almost slaps
the exarmumng hand and not infrequently mparts the feeling of a
shght thnll The maximal impulse 15 often displaced outward an
nch or a hittle more m the Sth space The character of the impulse
15 apt to convey the impression of a larger heart than 13 there
Abrupt and accentuated heart sounds are frequent, a systolie mur
mur 13 common over 2nd and 3rd left interspace and, when the
unpulse 13 displaced outward, over this also A cardiorespiratory
murmur 1 the left axila 13 usual, when the heart 1s over
acting

Auricular Fibrillation 1s present either 1n paroxysmal form or as
& continuous affair, 1n one fourth to one thurd of the cases as these
come for treatment The ultimate reason for tlus frequent and 1m-
portant accompaniment 15 unknown, though 1t 33 recogmsed to be
the direct or indurect, though ympermanent, result of the thyrod
activity The ineidence of fibnllation mses strlangly with the age
of the subjects, and 13 much more frequent m those presenting a
previons history of rheumatism The rate of ventrieular response
1o the fibnllating auricle tends in these cases to be hagh Vi hen
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ﬁhnllatmn comes 1t mcreases the degree of cardric farlure or in

d 1 Quite lly flutter or paroxysmal tachycardia
takes its place

Cardiac Failure — Breathlessness on effort the symptom of
farlure 1s the rule m these patients This failure 15 to be aseribed
to overaction of the beart m the presence of thyroid mtoxication
The energy expenditure of the heart 1s mereased in part because 1ts
rate of beating 13 high and in part because 1ts output of blood 15
raised and this output takes place against a systemic pressure that
18 often above the normal General venous congestion supervenes
mn some bemg chiefly to those pr lar fibrilla
tion In 1dentifymg general venous congestion stress should not be
laid upon engorgement of the cervical veins m patients who present
signs of ncreased vasculanty of the thyroid gland For when the
gland has a thrll over 1t many unusually large subcutaneous veins
can often be seen returning blood from 1ts region i unusual quan
tity and this tends to overfill the cervical vems as & whole En
largement of the liver 18 n this mstance a more valuable indieation
of farlure than swelling of the cervical vewns

Anginal Pawn at first with effort and later at rest occursin some
of the more elderly patients whose aurcles may or may not be
fibrillatmg It may be severe and the attacks repeated by day and
mght It probably occurs only in those predisposed to 1t already

Dragwosts

The diagnosss of the thyrotoxie state presents no diffieulty when
exophthalmos a charactenistic thyroid tumour and overacting
heart are found together It 1s the latent case n which ocular signs
are absent and the thyroid 1s but Little or not recogmsably enlarged
that presents difficulty and in such the suggestion that the thyrord
gland 15 at fanlt comes first from the circulatron All cases of par
oxysmal auricular fibrall should be dered from the stand
powt of thyroxdism so should cases of persistent but recent fibrilla
tion The question may also be raised advantageously in cases of
longer contmued fibrillation that are unexpectedly res:st:mt to

1 If distinct sy s of as
previously detalled are present mn such pahents the diagnosis 13
probable Tf sumlar symptoms of vasodilation are assocrated with
2 long continued and unexplained simple tachycardia the thyroid
18 to be suspected The occurrence of severe thyrod wntoxication
1 middle aged women with httle thyroid enlargement 1s to be
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cmphasised In thess types, hnts may be obtained from nervous

ness of the subject from siight diffuse y 10m, from

but unexplained diarrhoes, from Joss of weight, and from smigns re

veled by close scrutiny of the thyroid An estamate of basal meta.

bohic 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 recogmsed cause, to be strongly suggestive, values rused 40 or
50 per cent or more are not infrequent A normal basal rate excludes
hvperthyroidism & matter of oceasional importance 1n differentiat

1ng cases presenting severe effort syndroms (page 1568)

TPEATMENT AND PROGNGSIS

W hether 1t 15 looked at from the standpomt of the heart or not,
the treatment s essentially surgical namely, subtotalthyrodectomy
For several weeks the patient 1s kept as quict 2s possible m bed,
while becoming accustomed to surroundings During this mmtial
period the pulse rate neually falls a good deal without medieinal
treatment Jodine (5 minums well diluted of a 5 per cent solution
thrice daily) 15 given, 1t lowers metabolism temporanly, the pulse
falling to 90 80, or even 70 per mmute and symptoms subsiding
A maximal effect 13 to be obtained and the operation then per
formed If the reaction 18 unsatisfactory during the first eourse of
ten to fiftcen days o second course on shghtly heavier dosage may
be instituted after two weeks nterval if the maximal point 1s passed
n the first course, the course may be repeated after a sumlar
mterval

This preparatory treatment to thyrowdectomy greatly decr
the risk of post operative thyrord mtoxication and from the same
pomnt of view 1odine 15 often contimued for a week after operation
Under this regime, and in the hands of a slulful and experenced
surgeon, the mortality from the operation 13 stated now to be less
than 1 per cent the beneficial effects nre usually conspicuous and
often lasting In some cascs removal of & second portion of the
gland becomes advisable owing to recurrence of symptoms

Patients who have already had paroxysms of auncular fibrilation
often develop anattack dunng the first tw o day s following operation
Such patients may be given digitalis before operation, otherwiso they
should be brought under the influence of the drug rapdly (page 88)
a8 s00n as fibnllation appears, if the patients are sich, the digitalis
may be given by rectum

In patients presenting I lar fibrll Digrtal
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should be used at once to lower excessive ventricular rate, and
should be contmued until signs of falure have been reduced as far
as possible There need be no hesitation 1n giving full dosage, pro
vided that 1t does not mduce vomiting While continung under
digttabs, 2 ten days’ course of 1odine 13 begun and the case 13 treated
surgically when this 13 complete

It 15 becoming clear that few cases, whether they present auncular
fibrillation or not, and with or without congestion of the venous
system, are unsmtable for treatment along these lines Although the
nisk from the operation 1s raised by the presence of failure, this risk
13 more than compensated by the fact that the chances of really
substantial recovery, or of saving the patient from terminal cardiac
failure, are very greatly increased by surgical intervention The
operation should be undertaken even when after medical treatment
there are residual signs of fallure Improvement of the ewrculation in
these cases with failure 14 usually remarkable after operation

It 13 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, quimdine can be employed
to arrest 1t 1f, on grounds previously considered (page 90), this 1s
thought desirable



CHAPTER XXVIII
CONGENITAL MALFORVATION

AMoNGST the great vanety of congemtal malformations of the heart
that oceur, the physcal signs of only a few are distinet The chuef
pictures of chmeal importance are desetibed briefly in the present
chapter A number of the grosser defects are mcompatible with
extrauterime life or are survived only for a short period after birth
Dufferent forms of congemtal disease are particularly difficult to
distinguish 1 very young chaldren

PERSISTENT DUCTUS ARTERIOSUS

This duct unites the arch of the aorta beyond the ongmn of the
three main vessels to the left branch of the pulmonary artery In
the foetus 1t carnes blood from pulmonary artery to aorta The duct
closes at barth, when the pulmonary falls below the aortie pressure,
and 1t soon becomes impermeable and atrophies In cases of 1ts per-
sistence the blood flows through 1t continuously from sorta nte
pulmonary artery The charactenstic sign 1s therefore a murmur
waxing 1n mtensity as the aecrtic pressure nises in systole and con
tinuing 1n diastole until the next systole, this murmaur 1s usually a
harsh and loud one and accompanied by a thnll Its maximal -
tensity 1s at the 2nd or 3rd left cartilage, but bewng intense 1t 18
heard over o wide area at the base of the heart, and usually 1n the
mterscapular region, but not mn the neck Sometimes the murmur
13 cut short in diastole When this murmur 1s heard, the diagnosss
13 almost certain Continuous murmurs of an 1dentical kind, how-
ever, are heard over anastomoses between large arteries and veins,
these are usually 1n the limbs or neck, but oceur occasionally within
the chest as a result of bullet wounds A continuous murmur varying
an ntensity with respiration and heart beat 1s heard over the jugular
tems 1 many caczes of severe snaemia  Although tlus noise 13
sometimes audible a httle way down into the chest, 1t 13 unlihely to

>
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be confused with a ductus murmur If i patency of the ductus
the leak 15 sufficiently free, arteral signs similar to those 1n aortic
regurgitation may appear, the pulse msing more steeply, the
arteries throbbing more, and the diastolie pressure being lower than
usual These signs are rarely more than shightly developed

The defect causes no appreciable enlargement of the heart but 1s
often assomated with diatation of the pulmonary artery, which
may give dulness 1 the 2nd and 3rd left interspaces near the
sternum

It may oceur alone or 1n tron with other malfor
such as pulmonary stenosis Oceurring alone and 1n 1ts usual form,
1ts chuef prognostic fi 1s that 1t precdusp the subject to
infective enducardxtls, otherwse 1t has httle known effect on the
duration of Ife

b

BicosPip AORTIC VALVE

This 1s a very common defect, bemg found about onece m every
100 or 200 P It 1s not diag; ble, and 1ts only importance
lies m the frequence with which 1t 13 responstble for subacute
bacterial endocarditis {page 183), about one fifth of the cases
suceumb to this malady

COARCTATION OF THE AORTA (ADULT TYPE)

W hen the ductus arteriosus shrinks, the aorta sometimes becomes
constricted at the insertron of the ductus, the obstruction 18 partial
or more usually complete, the aorta appearing as though a cord
were tied around 1t The constriction occurs just beyond the ongin
of the subelamian artery In complete obstruction the blood 1s
carried to the aorta beyond the obstruction by greatly dilated
anastomotic vessels, branches of the subclavian artery, especially
scapular and internal mammary arteries, conveymg blood to the
lower aorta through the mtercostal and superfictal epigastric
artenes, the defect 13 commoner than has been thought, 1t usually
escapes diagnosts Sometimes the first sign found 13 the pulsation of
one of these anastomotic vessels, enlarged and tortuous beneath the
skin 1n the back or axillary region of the chest, or a local systolic
murmur heard when by accident the stethoscope rests over such a
vessel in examinng the chest More often the anastomotie vessels
are found only after deliberate search has been made for them High
blood pressure (200 mms Hg)1s the rule mn the brachial vessels, and
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ese and the carotid artenes often pulsate waith unusunl vigour
¢ artemes 1t the base of the neck are often dilated o systohe
irmur at the aortsc cartidage 1s frequent The post manubrial dul

< of aortic dilatation may be found and A ray exanunation may
ow dilatation of the 1orta or its main branches '\ henever high
sod pressure 1s discovered the femoral pulse should always be
ammed 1 eases of coarctation this 13 absent or it 15 fecble and
curs after the pulse at the wnst Signs of ventrienlar enlargement
> found chnreally or by orthodiagraph n about half the cases The
nditron 15 giwte companibie wath n long hife of arduous work The
erage ife 15 about thirts years Most of the patients are without
itenal symptoms the heart carrying onats functions well for many
ar~ the patints succumb to a yanety of maladies Cardiae farlure
d »itddun death usually from rupture of the aorta are aimost
nally the most frequent causes and account for about half the
es others die of cerebral haemorrhage mfcctive endocarditic

1al disease and of other and diverse eauses

Oren ForamEeN Osavr

Persistence of the foramen ovale aceurs 1 20 to 30 per cent of all
arts Patency of the foramen a term usually applied to a defective
stum and wider opeming 1s much rarer 8o far as I am aware 1t
.08 T5e to no diect physical signs by which 1t may be recog
ied 1t can hardly produce a systolic murmur because the auncle
ntracts before #ystole begms a presystolic murmur has been de
ahed but must be of great ranty The open foramen dees not ocea
m cyanosis and 13 not hnown to shorten Ife Clots hberated from
© 8) stemic veins 1re sometimes carried through st mnto the systemic
tenial cireulation thus missing the lungs {crossed embolism)

DerECTIVE INTERVENTRICULAR SEPTUM

The septum of the ventricles may be open in 1ts upper mem
anous part without other defect in the heart When the aperture
a full one the right ventricle (s mereased n size and the X ray
houette tends to be arcular 1n outline A Joud and long systolic
srmur often accompanied by tholl and presumably caused by
pod passing from left 1o mght ventricle 13 maximal about the $th
‘t b near the sternum  The murmur 18 usually well heard over the
ecordium but 15 not conducted abose the base of the heart or
to the left axilla Cyanoas 3s unusual and there are few symptoms
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The septal defect may be large and mvolve m greater or less
degree the muscular partition, there may be no septum Admixture
of the right (venous) and left {arteral) blood happens according to
the extent of the defect The opemng 1s usually associated with other
defects, such as malposition or transposition of the great arteries, or
with pulmonary stenosis, or with supp of the pul
artery In such the work of the nght ventnicle 1s greatly mcreased,
and ths chamber 1s of the size and thickness of the left In meny the
admixture of venous and arterial blood 1s free, septal defects are
m fact the only cause of cyanosts mn tal heart dis-
ease, the mixed blood being expelled mto the aorta The resultant
cyanosis 13 of the kind previously described as ansing centrally (page
36), 1t m1) be transient and 13 then often shght, or 1t may be per
sistent and deep In the last case clubbing of the finger tips, and
polycythaemua up to eight or ten milhon red cells, or exceptionally
more, are usual, breathlessness 13 conspreuous and bodily growth 1s
defective When clubbed fingers are fully developed, they are bul
bous at their tips and the fingers are conspicuously eyanotic In
these ¢y anosed cases too, epistaxis, haemopty sis, 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 persistent cyanosis, breath-
lessness and enlargement of the heart are the chief adverse signs,
and yet some of the cyanotic cases hive on into thetr forties Infective
endocarditis, pulmonary tuberculosis, and other mfections often
termunate hfe, some of the cases die of acute heart failure

UNExpaNpED INFUNDIBULUNM (PULMONARY STENOSIS)

Amongst congemtal malformations, lack of full expansion of the
mfundibulum, the half of the right ventricle that forms the outlet to
the pulmonary artery, 18 one of the most frequent When the defect 13
shght there 1s a httle constriction between night ventricle proper and
infundibulum, the moderator band forming one side of the constric
tion When less expanded, the infundibulum forms a small separate
chamber, united to the ventricle by a narrow orifice below and to
the pulmonary artery above Pulmonary stenosts, so called, m which
the valve cusps are fused, 18 probably associated with a complete
lack of infundtbular expansion, m these cases a strong membranous
shelf 1s found at the ongin of the pulmonary artery, perforated
centrally by a small eircular aperture Tho condition 1s compara-
tively rare In general the less expanded the infundibulura, the
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smaller s the stenosed aperture through which the blood has to pass
out of the nght ventricle, the nearer 1s the stenosed aperture to the
pulmonary valve and the more apt 131t to be combined with a
patency of the interventricular septum Other malformations are
often assomated In lugh grades of stenowms, much blood may be
transferred from the mght to the left ventricle, and deep and per
mistent cyanosts appears With ats p s, finger clubb
poly evthaerma, and breathlessness In high grade stenosis also, the
right ventricle hypertrophies greatly and gives corresponding phys:
cal migns Curiously enough the pulmonary
artery 19 often dilated in these cases {(Fag
145)

4 The stenoms displays itself through a
harsh systohe murmur and thnll maximal
to the left of the sternum, at the 2nd, 3rd,
or 4th costal cartilage, but hewrd over a
= wide area of the upper chest, as high as

R the clavicles 1t 18 transmatted to the mnter
Flo 1 —0sty o agtam €114 scapular region but not into the neck, very
aged 17 velght 110 Prouatly Occaswnily an early diastolic murmur s
:;;f;"::u:‘ :\T“a‘,’ﬂ:”m:".“‘:’.‘éi heard to the left of the sternum, and s
attacks C eyanuss Tre patient ¢wsed presumably by pulmenary regur
Lo enratated brugihe el gitation The prognoss 1s vanable, some
bleof tie greatly d ted pul - patients hving beyond thirty or forty, but
e N sy, the death Tate 1s much above normal, and
formea by thewigttventricle  espeedly 1 those much cyanoeed and
presentmg much cardiac enlargement  In
fections often terminie hie  Despite the greatly inereased work. of
the nght veptriele, falure with congestion 18 infrequent

Drao\osis

The diagnosia of congenital malformation of the heart should not
be made upon the bawis of a systolic murtaur m the pulmonary
area Such murmurs are amongst the commonest heard over the
heart, they may be soft or harsh, and may be heard over the 2nd,
3rd, or 4th left cartiliges In the great majority of instances the
murmur 1s without significance, but may be used as a reminder
that the base of the heart should be felt for thnlls A diagnosis
should not be made though malformation is often nghtly suspeeted
because a loud murmur of unusual distribution 1s found over the
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heart It 1s clear that the only sigh may be a systohic murmur but
n such cases no great harm 1s done 1f the underlving condition
remaimns undiagnosed The presence of a basal thnll espeenilly if
this 1s maximal to the left of the sternum 1s distinetly helpful Cyan
osis or a history of cyanosis 1n cases of the lund occurring on and
off smnce birth usually decrdes the diagnosis Deep cyanosis that 1s
proved to be of central orgin and that 1« known not to be cuused
by the presence of an abnormal blood pigment 1s almost diagnostic
n atself provided there 1s no venous engorgement and no disease of
the respiratory system Otherwise the recognition of congerutal mal
formations depends upon the presence of one of the charactenistie
groups of mgns that have been described earher

ProaNOSIS AND TREATMENT

It should be clear from what has been said already that the pro
gnosis 1n cases of malformation of the heart regarded generally 1s by
no means so grave as 1t has often been thought There are certain
conditions which make extrauterine life impossible or so precarous
that it 18 not mamtained for many sweeks or months but for the rest
the subjects of congenital heart disease although spectally prone to
pulmonary tubereulosisand infective endocarditis often hve on well
mnto adult ife are active workers and bring up famtlies In attempt
g to prophesy m cases i which an exact diagnosis fails to be made
the mam derations are the ¢ or absence of persistent
cyanosis and | hl and enl of the heart and its
degree

The malformations are not open to curative treatment The treat
ment 1s for symptoms as these anse The patient s activities are to
be guded by the simple but sound principle that he hives within
the limits of his exercise tolerance




CHAPTER AXIX
CHILD BEARING ANAESTHETICS AND OPERATIONS

CriLp-BEARDNG

Hyart disease amongst young women 18 almost always rheumatic
m ongin Questions refating to pregnaney apply almost exclusively,
therefore to this form of heart disease and espemally to cases
presenting sutral stenosis

RISh OF CHILD REARING

Advice 1s often sought by young women with heart disease as
to the ri<k they wall run by beanng a child Often too adwice should
be given unashed to married women with heart disease Child
bermy entails an increased Jond upon the heart because the arcula
tion hns to serve both mother and chuld and the mother 1n moving
must carry extra weight During normal labour A relatively heavy
foad 18 thrown upon the heart mtermittently for a period of many
hours In late pregnancs the heart 1s displaced upwards and s
action ts impeded m unhnown but probably not high degree The
extra wark mvalved by carrying s neghgible m the first and almost
50 1n the later months of pregnancy, the extra weight of the child
18 but a smali fraction of the whole weight of the body The work
done 1 labour varies it 13 greater i primipara, 1t 19 rarely great
enough i normal subjects to produce more than transient breathless
ness and pulee quickening 1t 13 largely controllable by the manage
ment of labour If the pitient belongs to the group n which vaivulwr
disease 15 the chief finding there being httle enlargement, exereiso
talerance bewg, gaod or faar, work. of this arder 13 not harmiul and
the n=h proves in fact to be shght, for most marned women of ths
clase pass through one or more pregnancies without tronble There
13 even 1n these however, an clement of uncertamty Judgment 13
being given niot as to advisability of undertaking certain acts at
the moment but of undertalung them 1in nine or moro months’
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time, and the patient’s condition may not then be what 1t now 1s
Thus, the posstahity of a renewed rheumatic infection needs to be
considered on the basis of the past history, and a patient suspected
to have suffered infection 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 13 unwise to become pregnant The urgency of desire
for a child will sometimes impel women to accept a risk that would
not otherwise be taken, the nisk being realised, 1t 15 for their decision
‘Women presenting auricular fibnllation run more nisk during preg
nancy than those without, the muscle of these hearts 13 m general
less dependable, and work increases the rate of the beating unusually
Those with fibnillation, and those with Jarge hearts and poor tolerance
of exercise, should be told that the risk 1s much too grave, and every
effort made to dissuade them from facing 1t
7 Where a second pregnancy 18 1n question, experience of the first
15 one of the most valuable gwides to the probable course of the
second
FAILURE AND CHILD BEARING

Because most women with rheumatic heart disease fal to seeh
advice, or, receiving 1t, are unable or unwilling to follow 1t, a number
of those who have serious cardiac conditions give birth to children
The adverse effects upon the heart, and the increased death rate
consequent upon chld bearing, tend perhaps to be exaggerated,
and for two reasons Furstly, heart fatlure will develop 1n many
rheumatic heart cases during the usual child bearing age whether
children are borne or not secondly, many women atiribute 1ll
health to child bearing when they have no good reason for doing so
Neovertheless, there 18 no doubt that the mortabhty amongst heart
patients who marry 1s unusually heavy, and the effects of grven preg
nancies upon the subsequent condition are often obvious, or hie 18
clearly brought to an end by a pregnancy Patients who develop con
gestion 1n the early months would almost certainly have developed
the same degree of farlure without becomng pregnant Failure
develops chiefly in the later months In cases previously presenting
normal rhythm or auricular fibnllation the onset may be gradual,
with mncreasing breathlessness Or the onset may occur abruptly
with the appearance of a paroxysm of tachycardia or of auricular
fibrillation, these cases are often called 1instances of acute dilatation
of the heart When congestion comes early or late 1t tends continually
to inerease and, 1if 1t becomes severe, the patient often dies during
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the last few neehs of pregnancy or n the puerperal pertod Death
may result from prog ve fatlure pul ry oedema embohsm
or infective endocarditis If the patient survives labour congestion
usually disappears quickly & clear mndication that pregnancy was
responsible Such cases may return to a condition seemingly no worse
than that preceding pregnaney but often they are more breathless
than previously and 1mongst those who return to work congestion
soon re develops

MANAGEMENT OT PRIGNANCY

Vihen a soman with heart disense tahes to carrying a child she
should cen e to do some at least of her work Thusin the later months
all bemng well wath her she should cease to do her house work to
take any form of brish exercise or to undertake serious physieal
efforts of any hnd She <hould spend hours resting each dav
wereasing their number as her time approaches The amount of
exeretse 1nd the amount of rest taken willbe controlled by symptoms
she must ive without any distress of breatiing

The appearance of venous congestion with or without auncular
fibnllation i the first three months of pregnaney 1s an adeguate
reason for emptying the uterus as soon as failure has been treated

Congestion 1s more apt to chsplay itsel{ in the later months though
it 1s then much more difficult to recogmse 1n1ts early stages Oedema
of the legsis of httle value as v sym & congested liver 18 displaced
upwards by the uterus and 1ta edge and lower percussion border
may remawn indastinet Diagnosis then depends chiefly upon breath
lessness uj on colour and upon the condition of the vemna The most
important of these three 1s breathlessness at rest persisting dunng
sleep Cy wnosss 18 1so a valuable sign 1if general or if seen i shan
that 13 warm o are persistent rales at the bases of the lungs In
examimng the vemns an allowanee must be made for the mnereased
pressure 1n the abdomen normally the veins of the neck are dis
tended more and to a lugher level an pregnant than in non pregnant
women Patients should usually come under strict nursing care
before actual signa of s enous engorgement appear/Aurnscular fibrilla
tion 19 to be treated wath digitabs an the ordinary way wathout any
restriction of dosage The patients who react well may be allowed
to go to full term seeringly natural labour 15 less harmful than
mduction Frery eare should 1e used to mahe labour as effortless
for the woman a5 po ©ible An alternatne is Cacsarian section now
a good ded ractt ed n these cases The cases are first fully treated
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for eardiae fulure In those reacting well, the section 13 undertaken
as soon as there 1s a good prospect of the child surviving, and can
be carried through i most cases with complete success In those
failling to react well, delivery should be as soon as possible An
advantage of Caesarian section 13 that 1t saves the mother from the
last and most dangerous weeks of pregnancy The operation 1s often
combined with a procedure that sterthises, to rid the woman from
further misk of pregnancy The justification or otherwise of this
procedure 1s more an ethical than a medical questlon

_Patients presenting signs of venous congestiofi should not suckle
therr babes, but there 18 no reason to terminate Jactation m simple
valve cases

ANAESTIETICS AND OPERATIONS

The dangers mnvolved in anaesthetisimg and in operating upon
patients suffermg from cardiac disease have been much exaggerated
m the past Surgical intervention m cardiac cases 13 often mevitable
to save lives that are threatened, when many such operations are
performed successfully d grows and op of less 1im
mediate urgency are undertaken Experience has widened greatly,
and the results of very many hundreds of operations on patients
suffering from heart disease have been recorded The actual rsks
are now hnown for all the chief forms of heart disease If we include
all fatahities that can be connected even remotely with the heart
such as any case of p followmg op then the mor
tality attributable to the cardiac conditron 1s about 5 per cent, this
statement apphes to unselected cases of conspreuous heart affections
such as mitral stenosis nortic disease auricular fibrilation and
including 2l more serious maladies 1t does not mclude trvial or
doubtful cardiac maladies 1t applies to groups of patients con
tamning egual numbers of nmunor and major operations

It will sumplify 1f 1t 18 here said that there 1s no condition of the
heart, other than one which 1s 1tself immediately jeopardising life,
that prolubits operations being undertaken to meet a grave emer
gency, and that there 1s none that forbids trivial operations, n
cluding tooth extraction, when these are necessary, under local
anaesthesia

The advisability or otherwise of anaesthetising and operating
upon cardiac patients 13 decided by a close consideration of the
disease from which the patient 1s suffering to determme actual rish
This r1sk 18 then balanced against the benefits to be expected from
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operitive interference The presence of cardine disease mereses the
nsk of operations but 1 some cases the merease of nisk 13 very
slight and m other cases 1t 15 great

In the ease of uncomplicated mitral stenosis or aortee regurgita-
fion or m that of any othe; subject able to follow Ins ordinary
daily routine the ¢tr sk mtroduced by the eardime state s
practically neghgible m contemplating surgical interference. In
cases of the kind, therefore vperations such as gaatroenterostomy
or the ridical cure of hernia may be undertaken under gencral
anaesthesa without heatation from the standpomnt of the heart

Unselected cnves of wnseulie fibrillation, most of which are com
pheated by mtsd tenows nd ¥y enlargement, present an un
expected montshity of suby 2 per cent nnd here mortality ean be
reduecd 1f oper ticng o f Purc convemence are debarred 1n the more
erwusofthe e » One fthe moxt frequent operations performed in
this groups thu of tha s lectamy the mortahty s smalt Naturaily
Al e of flnllinen oheuld under o prel y and tl gk
mediadtiestin nt stk digit i befors operitions other than urgent
ones are perfeen o} The case uf fibrillation and of flutter are almost
the only ones tu which hertadis should be gnen before operation,
stropine <hould aut a1 be given to esther

Parorsvand tachicydin does, hot contramdicate operations under
maesthesa though tne onact of 4 parovysm would naturally post
pune any that way pot txtiemely urgent

Inhy pertension sud en bne sthless easesof arterosclerossthe ordim
ars mehs of tacthewa wnd operation are rawsed about & per cent
The subpects 156 uderh  ind Dost operative broncho preumonit
which o the chaef ¢ vase o f deith 15 a Bttlo commeoner than i more

venience and thee only We come to eases running greater nisks

Insevere angrn phibitic aortitss and aneurysm operations that
BT 6L urgent are rarely ady sable, for 1mongst these patients the
added mortahty 15 10 to 20 per cent In severe angm chloroform
has sometimes been Bian wuth impumty, to stop pam

In no case of Loromry thrombosis unless there has been good
recovery and many months have clapsed smee the esent, should
operations other than those necessary to save life be performed
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Cases of failure with definite venous congestion will sometimes
require surgicnl treatment i emergency Otherwise the cases should
be treated thoroughly and as bed cascs before operations are con
sidered, and the treatment should be prolonged for weeks or months
after signs of venous congestion have drsappeared Operations
defintely calculated to improve general health may then be under
taken, but not operations of convemence It 1s 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 mddle aged, but should be avorded 1n older sub
Jects that are bronchtic Chloroform is well taken There 1s no ob
Jection to carbon dioxide in amounts sufficient perceptibly to deepen
breatiing The use of spinal anaesthesta whenever possible, because
the case 18 a heart case, 15 of doubtful wisdom A more important
consideration than the kind of anaesthetic used 13 probably the com
petence of the hetist Quick a th that avoids all poss
bility of strugghing 1s essential Simlarly speedy emergence from the
anaesthetic 13 most desirable

In heart cases of any kund during natural labour gas and exygen
or chloroform, the latter hghtly, can be given with advantage With
gas and oxygen asphy<ial signs must be avoided quite strictly Full
general aniesthesia 1s used for Caesanan section

It 1s important to realise how the fatahties occur Netther anaes
thesia nor operatton imposes go far 18 I am aware any burden or
stress upon the heart When cardiac patients submut to operation
under general anaesthesia those that die unexpectedly donot usnally
succumb under anaesthesta but in the hours or days that follow
The reason for many of the deaths 1s that patients who are suffering
from the graver forms of heart disease are relatively intolerant of
septic powsoning and exhaustion Thus post operative infections
such ag broncho pneumoma, the commonest cause of death in
elderly heart cases, or a large wound area left mfected after opera
tion, are not well borne, neither 1s the mtoxication that sometimes
follows acufely upon thyroidectomy, these complicat are 11l
tolerated because they raise the heart rate while rendering the
muscle less efficrent for 1ts work Coronary thrombosis and cerebral
thrombosms are not mfrequent after events m elderly subjects,
they cause fatalitics, which are associated perhaps with fesbleness
of aireulation In mitral stenosts with or without auricular fibrifla
tion the fatal event may be embolic, and n these and high tension

T
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cases pulmonary ocedems may supervenc Patients who present
failure with congestion or are threatened by st before operation
may progress to fatal venous stasis i the few days that follow
Sudden eatastrophes durmng anaesthesia or operation occur but
are upusual Vuch of what 18 said and thought about fatalitiesa i
cardiac disease under anaesthesta 1s due to a very widespread mis
conception It ts customary to attribute a large proportion of deaths
ocewrnng nnder anaesthetics to acute falure of the heart There 1s
good reason for dong 80 Thus 1t has been shown that under hght
chloroform anaesthesia fibnillation of the ventricles ¥s the nsual
cause of death 1t 13 quite erroneous to suppose that the fult hesn
these ca es i the heart 1t hes exther i the method of Wdmunstenng
or m the unfortunate choiee of anaesthetie Tins accident 1s partien
larly frequent m the case of children i1 a phenomenon displayed
by perfectly healths hearts There 1s no evidence to suggest that wny
reduetion of such fatalities will result by excluding from anaesthena
patients m whom & systolic murmur estrsystohe irregulanty or
other 1solated sign attnbutable to the heart has been detected And
the exclusion of cises presenting serious heart lestons could not
reduce this martality appreciablv for it 13 clear that only & very
small proportion of patients dymng under anaesthetics are properly
10 be regarded as heart cases \ real understaniding of the practieal
problems will not be reached by enquinng what proportion of deaths
under anaesthetics and operations can concervibly be attnbuted to
the heart but by enquirmg shat 1s the ascertamible rish in cases
presenting clear evadences of heart disease That there 1s an meressed
nish from anaesthema when the heart i recognisably unsound i3
clear enough but where anaesthetre deaths in general nre concerned
thus becomes 4 trvial 1ssue 1t 19 an 1mportant issue when 1t con
cerns the mdividual heart case requiring anaesthesia for vperation
and 1 13 from this standpomt that the problem has been discussed
1w this chapter



CHAPTER XXX
DIAGNOSIS, PROGNOSIS, AND TREATMENT

DiaeNosTic TERMS AND SUMMARIES

Ix medicine generally diagnostic terms are often indispensable They
have particular value when they name specific diseases runmng well
defined courses and calling for defimte practical measures The name
“diphthena” at once suggests 1solation and specific treatment
“Cancer of the stomach™ 18 a name that not only conveys a well
defined clinical picture but a disease running to a fatal termination

The satisfactory use of short diagnostic terms 1n cardiac disease
becomes ncreasingly dafficult The system of names for cardiac
disease n 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 lessening, 1s still with us These
names of valve affections are quite inadequate To speak of “aortic
disease’ conveys neither the origin of the malady, nor the prospect
of Iife, nor the need of treatment, the malady may have arisen as
part of rtheumatic carditis or of syphihitic aortitis, the man may be
monbund or in almost perfect health and requiring no treatment
In this old nomenclature there were few or no names that had the
striking and helpful significance of those previously mentioned We
now possess a number, for example, “subacute bacteral endo-
carditis”, “rheumatic carditis”, “syphilitic aortitis”, “auricular
fibrillation”, “‘auricular flutter”, “coronary thrombosis”, “hyper-
tenstve failure” Each of these frequently fills a definite and most
useful purpose This Iist might be lengthened with advantage The
terms “aortic disease”’, “‘mtral stenosis”, n speaking of cases, nught
profitably be retained and confined to those instances that are almost
uncomphcated, cases up and about their business in hfe

Cases that have general venous engorgement of cardiac ongin
should be called “failure with congestion” or, shortly, “congestion”,
wrespective of other cardiac findings The term ‘“‘cardiac asthma”

275
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rmght be employ ed perhaps for cases of fulure presenting nocturnal
attachs promently Short terms of the kind we must havefor every

day convenience A ferm to be serviceable must cmphasise the maun
feature of the case and thus may be a mechamenl defect + bacteral
mvasion 2 di e process a disorder of fnnction itisa divere
nomenclature Mo system of dmgnostic terms has vet been dewised
which reafly fills this need of briefly summanang cirdiac cases ths
15 50 because the many structural defects and the very many dis

orders of funchion that occur combine in an endless variety of ways

For the same reason the svstematic classification of heart disenses
under names 18 cearcelty posuible It would seem that the attempt
1o find an mnclusive serzes of terms roust be abandened Such bnef
terms as those that have been named will continue ta be u~ed

owing to therr contensence in everyday conversation The further
practical need 1s of o sumple system wherebs we ean plece on bref
record all the essential features of + case that are required for pro

gnnsis or for treatment so that these mav be gatbered at a ghwnce

Such a system I have nos long ussd and found adequate to s
purpose The summary of the case 1s recorded m eight Imes

® 1 < . ¢
2 1 Exercse tolerance | None { 3505';:“} ool Toor Foor I
“ Congest on + q
3 Enlargement ‘od Det Cons 1 Mod
1 Bhythm AF | Pa |
5 Vahes ME Syt MIAR fres] AR 81
1 © Infect on Subac teb
7 Vessols {380 Ascur
I's Etologs Rh ‘ s

The table here given provides s synopsis of five patients

o Breathless at rest congestion moderite enlargement of heard
auncular fibniflation mutral stenosts rheumntic ongin

& Exercce tolerance poor through sngina shight defintte enlrge

ment pulsus alternany hypertension

Good exercise tolerance systolic murmur 3n mitral ares

Poor tolerance considerable enlargement free aoctie regurmin

tion aneurysm syphibtic

Poor tolerance moderate enlargement shight tortic xegurgita

tion subacute bacteral endocarcitis

P

«

The shory dotted Imes mdicate that m the corresponding spaces
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there 1s nothing significant to record The degrees of enlargement
here referred to are defined on page 116

Proavnosis
A NORMAL HEART

If after carefully examimng a patient and finding nothing defin
itely wrong we are to fear that vital things are still undiscovered,
we shall remainat the mercy of every rumour having patient or
prtient’s heart as its source, and be mcapable of responsible de
aistons It 18 our patient whe wall suffer from the resulting diffidence
and overcautiousness, these attributes in a medical man turn many
healthy people mto mvahds But confidence, to be justified, must
rest on knowledge and expertence 1t 13 not to be substituted by
mere temerity To be able to proclaim that a heart 13 normal upon a
sufficiently sure basis 13 a very important accomplishment

The most valuable mdication we possess of a heart’s essential
soundness 1s 1ts power to engage fully 1n 1ts work without complamnt
No patient having normal capacty for bodily exercise has grave
heart disease, for bodily exerctse calls upon the heart for extra work,
1t challenges the heart s reserves and, if 1t can soon exhaust these, 1t
will induce unusual breathlessness, or, in the event of the heart’s own
blood supply proving inadequate, cause anginal pam Thus the
presence of good exercise tolerance can be relied upon to exclude all
the more serious maladies, though 1t should be understood that full
capaaty for work cannot be gauged always and entirely from the
patient’s own statements, valuable as these usually are Actualex-
perience will show that only exceptional patients, having such full
capacity, will present clear signs of disease

Because there are these exceptions, full tolerance of exereise 13 an
msufficient basis upon which to declare the heart to be sound It 1s
also necessary to exclude defimite enlargement of the heart, defimite
evidence of valve disease 1n the form of mutral stenosms and aortic
disease, congenttal malformations, auricular fibnllation and high
blood pressure, though the last two are so very rarely accompamed
by normal exercise tolerance that 1t 1s hardly necessary to name
them A short physical exammnation suffices to exclude the stateg of
disease named, particular heed being given to the valves, for 1t 15

this form of disease which 1s most likely to consort with normal
tolerance The heart must be histened to while the patient stands, |
hes, and Les after exercise on the left side Much enlargement of the \
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heert and progresuive mischief syphihtic or thenmatie arespeompat
shle with good exercise tolerance though the physicil examunation
15 an extra safoguard There must bea bref enquiry for paroxssmal
disorders of heart action and these alse excluded the heart may
then be proclaimed sou nd/A systolic murmour over any part of the
heart should lead to a sharper search for more defimte evidences of
disense and n young people to o close engquiry for recent rhen
matism Nesther the systolic murmur nor a modification of a heart
sound nor & sound nterpreted 18 exocardinl nor an unusual form
of electrocardiogram should deter us from pronousaing the heart
essentslly sound i these circumstances In thus connection it should
bo nated that an 15lated sign rarely has much mgmficance Inchea
tions of disease are grouped together almost alnays The foregotng
are the entersa that nere nsed oh a very large seale in judging men
fit for active service duning the Great War they proved themselves
to be rehable

A more difficult case 1s where exercese tolerinoe 18 reduced in the
absence of physical signs of discase m heart lungs or other orgn
for very many such patients have normnl hearts Here for the time
heing we must proceed by rule of conventence declaning the heart
sound m the young but holding 1t under suspicion or to blame m
older subjects {see page 163)

CHREONIC FEART DISEASE 4AND FROGNOSTIC GROUFPINGS

In considening an what general lines an opinuon of the expectation
of lfe 18 to be formed mn a case of chrome heart disease we may
profitbly ask wiuther we re led by subdividing petients system
atzeally mnto groups AN cardiac patients may be divided up mnto
maportant groups according to the manner 1 which the creulation
18 carrzed on They coundd be aga subdivaded aceording to the sue of
the heart unenlarged or enlarged in one of several degrees They
could be subdiided agn and agamn ageording to the nature of the
valve defect and s degree according to etilogy to blood pressure
and to heart action Subdivision along these hines will be found fo
provide several hundred dsfferent elasses of eardinc case The attempt
has but one re-ult namely to convince that prognoss can never be
practised m this way the finer the subdivision the more cumber
somne and ympractical st b It 25 2my vo 10 proveed upon a
broader basis and to emphasise those features of cardine disease
that are of ehief prognostic sgmficance

Stated m the order of thesr importance, and omubting sctive m
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fection for purposes of simphaty, the following factors mainly
govern prognosis

{a) The state of the eirculation at rest, or under exercise as judged
by breathl and the p or absence of anginal pun
similar tances Lhese derations are essentinl and mnt1
mate parts of any sound prognostic system, they are so important
that prognosis of chrome disease carried through purely on thus basis
would not prove very unsatisfactory

(b) The size of the heart

(¢) The presence or absence of syphilitic disease of the aorta

{d) The presence or absence of gross disturbances of heart rhythm
{for example, aunicular fibrillation), the presence or absence of high
tension

{e) The state of the valves

Before proceeding to deal with the practical problem of prognosis
from this standpomt, we must first understand quite clearly what 13
required No enquiry, however mmute would carry our prophetic
powers to such a pitch that we could state definitely how long a
patient has to hve Fortunately 1t 1s not ashed We are asked to give
an opiuon along the following simple lLines

1 Does the expectation of hfe scem normal?

2 Has the patient many years to hve?

3 Has he a number of years, say ten, a little more, or less?

4 Has he but a few years?

5 s hfe to be measured in months, a precarious hife of perhaps
one, of perhaps two years?

6 Is the patient i 1imminent danger or actually moribund?

These questions can usually be answered accurately The first has
been answered 1n enquiring how a normal heart 1s recogmsed The
may be d 1 tabular form Sufficient
types are here mcluded to illustrate fully, the attempt 15 not made
to cover all possibilities It 13 assumed that the cases are all under
full and proper treatment and that none are suffering from active
rheumatism, or from mfective endocarditis

1 Many years expectubion
Valve disease 1n the young adults, with httle or no sign of
cardiac enlargement, no auricular fibnilation, and good or farr
exercise tolemnce
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=

A number of years’ expectahion (aboul ten years)

Angina of effort early cnses

High tension httle or no sign of enlargement, fair tolerance

Auncular fibollation with or without valve disease, but httle
enlrgement and far tolerance

Lnlirgement moderate with or without valve disease, but with
fur tolerance

@

A few years expectation (about three to s1x years)

Angimn of effort on wallang o short way (with or without pre
vious coronary thrombosis)

8+ phihitic aortitis

High tension with moderite enlargement or angma

I'nlargement great or moderate with poor tolerance

Aurienlar fibriilation and mnoderate enlargement

Taature with congestion (reheved by treatment)

-

Laving precarwusly up {o one or occastonally two years

Taolwrgement great congested

High tension and cardiac asthma

Congestion unreheved or m syphilitic aortitss, i high tension
following angine or after corenary thrombosis

Angina unreheved by rest

o

In tmamnent danger
Qedema of lungs ]

Coronary thrombosis {recent) Often recavening
Adams Stohes syndrome (epileptic state) ,‘

Lealung aneurysm

Anginal state

Gross failure with congestion unreheved

\ Rarely or never re-
J covering

It 15 not mtended that this table shall form & precise guide to
prognosis in mndividual cases each of which must bo considered npon
1ts own ments as discussed 1 earher chapters It 1s only intended
that 1t shall broadly and clearly illustrate the relative importance
of the chief prognostic factors previously named, and how these
come to be used m answering the relatively simple questions thet
are ashed It will be observed that apart from the first group of
cases, valve disease can be made to take Lttle part That 1s so be
cause as we procced to more and more serious categories other
factors become more and more deasive, and valve disease becomes
relatively ummportant
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CONVERSING WITH THF PATIFNT AND HIS FRIENDS

To a sick man Jus doctor’s visit 15 the chief event of the day
Cardiac patients react quickly to the atmosphere surrounding them,
they must be helped to heep or gather courage Cardiac cases are
naturally sanguine, depression, when 1t comes, usually dertves from
others It 1s the doctor’s plain duty to enter the sick room with
cheerfulness, to give counsel thoughtfully but confidently, and to
lerve behund as he goes an appropriate word of encouragement, to
comfort the patient 1n lns waitmg, to help s suffering, or to allay
Ins fears A countenance of gloom 1s as out of place 1n a sich room
as1s a coffin

In speaking with a patient or his friend about the nature of the
malady, truth of statement 1s a 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 lisright mind demands to know if he 13 dying, as seldomly he does,
he should have his answer, and 1f 1t 13 defimtely adverse, 1t can be
conveyed P tely Sp ly to acquaint a patient that
us Iife 1s 1 grave danger 13 rarely necessary or advisable It some
times becomes desirable to convey to him, directly or through his
family or legal adviser, that 1t would be a simple act of wisdom f
he set his house 1n order

To patient or to patient’s friend simple and unmstakable language
should be used, verled statements are too apt to be misunterpreted
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 threatemng The language
should be as untechnical as 1t can be made A patient has a nght to
be told what ails hrm, 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 um Accurate information cannot be conveyed by means of
strange words, which to d ears bring tended mean
mgs, and for many the word once caught up becomes a matter
requinng search 1n medical books, or a topc of debate with other
patients Thus the word “angma’ should never come first from a
doctor, if 1t 13 understood at all 1t wall convey 1n almost all instances
an ominous meamng, yet the prognosis varies up to fifteen years,
The word “dropsy"” 1s to be avoided, and the adjective “mahignant”
elinumated completely from the medical man’s vocabulary The
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valves should not be named, nor murmurs mentioned These
names and details should be of no concern to patients Methods
of exammation hhkewse require hittle or no explanation, a clear
example of the unhappy effects of unnecessanly disclosing tech-
nical detail 13 the well hnown mstance of high blood pressure
readings

It 15 rarely desirble to speak of catastrophes that may arise out
of over excrtmn thoug’h & warmng that certmin acts are foolish and

P o L T vy

. '
that he or she may drop dead at any moment”, a not very unusual
phrase 1s gulty both of crueity and folly Apart from its total lack
of consideration sudden death in heart disease 1s never somevitable
as to warrant such a statement In grave angina, and m thorieic
ancurysm, sudden death 1s frequent, but mn most other common
cardiac maladies 1t 15 comparatively rare In the named nstances,
and 1n these only 1f the question s directly ashed by the patient, 1t
must be answered that there 13 the chance, such information should
not be volunteered to hum, though 1t 1s wise to tell a near and discreet
relative that the hfe 1s a precanous one It 1s important that the
motive should be correct, that the statement should be made chiefly
out of sohatude for the patient’s safety, or withheld out of con
sideration for the fammly’s mental comfort A medical man who fails
to warn relatives of a possible sudden ending may be a little blamed
1f and when the event occurs, but a doctor who sets out to safeguard
Tumself aganst all risks of this kind, deliberately prefers his own to
others’ interests Death without warning disturbs a patient’s family
enough, 1ts long, and often unnecessary, anticipation inflicts more
suffering

A few well chosen words 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 1s most necessary to be brief and
to Leep to essentials

Every man will have lus own way of saymg things, 1t 1s not the
precise form of expresmon that matters, 1t 13 the outlooh A doctor’s
watchword should be op and not y he shouid be
hopeful, and not fearful of the unknown, and experience will show
that this profits both hus patients and himself A statement of pro
gnos:s will be formed on the lines laid down elsewhere, and if the
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prospect 12 uncertam, then it 13 the brighter prospect that should,
within reason, be presented to the patient

TREATMENT

The treatment of heart disease consists chiefly in managing
cardiac failure and angtna pectons of different grades of seventy
The treatment of a patient convalescing from farlure with congestion
has been discussed at length, so has that of angma pectoris and of
hypertension Special pomts of treatment have been considered 1n
relation to the several conditions to which they apply Thus most
of the ground has been covered There 1s still somethmng that may
be saird usefully to 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 1n this book

Healthy Habits —Experience has led us to recogmse healthy
hatuts of iving Very prudent people live quietly and moderately,
they have their simple daily routine of work and pastime, enlivened
by 1 and entert soctal gatherings and
visits to and from therr friends They are temperate in their eating,
takmng no more than will mamntain them m robust health, arrangmg
their diet to consist chuefly of plam 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 in thetr drnking They control
thewr emotions and their passions They avoid all forms of excess
They use tobacco hittle 1f at all They welcome the freshness of
abundant air and open spaces, delighting 1n the feelings of invigora-
tion that accompany active exercise they love the warmth of
sunlight playmg on their skins, and the sleepiness of healthy fatigue
These are hahits that few people m industrial countries now adopt,
thatfewer still mamtain The cares and distractions of anincreasingly
complet life, indoor or sedentary occupation, advaneing years and
decreasing energy, interfere less or more, and the prudent rules are
neglected, neglect 1s the easier because the penalties, owing to the
body’s great power of resistance to disease, are uncertain n their
mcidence and often long deferred Healthy habits would become
more prevalent if the consequences of their neglect were more 1m-
medrate and mvarable They are largely the haluts of the young,
to which many older people rapidly return of their own accord in
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comalescing from some acute but passing allness W hile immumty
{rom consequences 18 often long enjoyed by the orginally healthy
1t 18 ot enjoyed to the same degree by defectives Thus a regular
hfe which may be said to menn unusual pradence 1n the former 1s
a necessary safeguard to the Iatter and amongst these we mclude
all patients suffering from well defined disease of the heart

Arordance of Infection ~—Tor eardiac patients infection 1s a special
danger Reasonable precautions will not eliminate snfection but wall
reduce the frequence of its recurrence Crowded rooms and gather
ngs n public buildings should be avoided especinily n the winter
setson nd at such times as wfection 13 known to be prevalent
Those who are infect1v e i the same house should Leep their distanee
and visitors in an ifective state should be discouraged by the house
hold A further of saf d 15 a serupulous hy giene of the
mouth and throat

Tobacco —It wero best that cardiac patients did not smoke at all
but if they wall 1t must be done mn very striet moderation We may
not know defimtely that long continued smoking 1s injurious to the
blood vessels as some would have us think It 13 clear enough
however that smohing 19 responsible m a very large number of 1ts
habitues for much strenuous conghing that 1t leads m many people
by wntation of the respiratory passages to mfections of the throat
and of the trachen Tracheal and bronchial irntation and infection
are particulwrly prevalent amongst but are not confined to those
who 1nhale the smoke and in these & winter cold 1s often followed
by a penod of weeks or even months of morning cough Such coughs
and 1nfeetions are most injurious to many heart cases

Exercise and Manual Work —In all cardiac cases that are fit to
walk about outdoor exerese 13 beneficial for 1t encourages henlth
of mind and body The principle to be lud down for these patients
18 that they hive strictly within the limts set by their symptoms
Patients who suffer from breathlessness may take exercise that mahes
them breathe a little rapidly from time to time so that they begin
to be conserous of the breathl but there must be no pushing
on to a point of distress or to a pomt where the sense of breathless
ness 13 not lost almost as soon as rest 13 taken So too with anginal
pain the man must live strietly within the limit of his pain stopping
at once when 1t 13 felt and avoiding repetition of the act In nerther
one case nor the other must so much exeraise be taken as subse
quently to bring about unpleasant fatigue It 1s useless to attempt
to lay down beforchand precisely what a man may or may not be
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permitted to do It is for each patient a matter of cautious tnal,
and, 1f a trial 1s carried too far, then a rest period of hours, or in
some cases days, should follow as compensation Exactly the same
principle apphes to work, the work should suit the case and be gauged
by trial Carchac patients can rarely engage m heavy manual labour,
such as farm labouring, heavy hammering, or heavy porterage, some
are fit for moderate manual work such as bricklaying and carpenter-
ing, most will find lighter work, such as pamnting or Light fitting or
purely sedentary work, most suitable It 13 often better to curtail
the hours than to attempt to change the work A patient should not
be teld to leave his Job, unless there 13 quite clear reason for hus
doing 5o, and unless 1t 15 thought he will comply Qccupation of
mmnd and body bamshes anxiety and cultivates contentment Chil
dren should contmue schooling although bodily activities may need
strict hmitation, and 1n the young must be controlled closely

Patients who possess an mdifferent tolerance of exerase should
report, frequently, decliming tolerance 1s a matter for concern It 1s

d to allow dually to develop without mter

ference, a fall in respiratory reserve or suspicion of venous overfilling
should at once suggest a short period of rest 1n bed Early treatment
by rest 1s 1, for 1t often postp attacks of serious
congestion and the long periods of rest which these involve

Strenuous Acts such as runmng, walking fast uphill walking
agamnst strong winds, hfting weight 1 excess of 50 1b, strugghng
of any kind should be forbidden for all time to patients that have
once suffered from cardiac failure, to angmal cases syphilitic aortie
disease and to cases recovered from coronary thrombosis And the
same patients must be mstructed to avord situstions in which they
may be tempted to perform such acts m emergency Thus no such
patient should walk on broken or precipitous paths or drive an
automobile mto the country unattended, they must look to others
to be the first 1 helping 1n acaidents or emergencies that are liable
to stramn the helper

Diet —The diets here given are mtended only to guide and not
to be used nigidly, quantity and form of food may be varied within
reasonable himuts to suit individual cases
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DIET 1
GRAVE CONGESTION, ABOUT 800 Cazomizs

Breakfast (89 A1)
{a) Bread or tonst {with or without syrup or honey) 1} oz and 1 cup of
tea (with mith and 1 or 2 lumps of suger} § oz
or(b) 1 raw egg i muth 6 oz

Dinner (1302 %)
Muneed meat or chuchen 2 0z or fish 3 0z
Bread 14 oz or spinach 2 oz

Supper (TP )
{a) Custard 5 oz
or (8} Mtk pudding 4 oz
or (¢) Bread and moth (milh 4 oz, bread § oz, with sugar) 6 oz

Drinky m small quantities between meals Tatal flurds, meluding tea and
malh 1 above dietany rarely to exceed 20 oz {570 ¢ cs)

DIET 11
CONVALESCENCE, WITROUT Exrrcise, arouT 1500 CavroRriEs

Breakfast (89 Ax)

{2} Bread 2 oz
Butter § oz
1 egg ponched or boiled or white fish {not fried} 3 oz
Tea or coffee 4 0z
itk 1 oz
Sugar 1 2 lumps
Honey 1 oz

or {b) Grapefrwit or orange

Cerenl, dry cornflakes I oz or coohed oatmes! 3 oz
hik 5 oz
Sugar 3 oz

Dinner (130220}
{e) Fish, wiute (not fried) 4 oz (or meat, cluchen rabhit, mutton,
sweetbread or game 2 02)
Totato 3 oz or bread 1 02
Spmarh, tornate, preen of cabbage, peas or beans or saled 2 3 oz
(b} ik pudding & oz
with coohed fruit (prunes, plums, apricots, baked apple) with
sugar, or raw grange, peach or grapes
Tea {4 5rar)
Ten 4 0z
Mdk 1 oz
Sugar 1 2 lumps
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Supper (7 ¢ M), only one course
(a} Fish 4 oz
Potato 3 oz
(b) Milk. pudding 6 oz
() Chicken 3 oz or fish 4 oz
Salad
Any of these {a) to {¢), with bread I oz , butter } oz

All meals to be taken without fluids Fluida to be drunk an hour before
chief meals, water or, for those accustomed to alcohol, whisky or brandy
{} oz} and water not more than twice daily, or once with 1 glass sherry,
claret, hock with midday meal Total fluuds up to 40 or 50 oz

Duet I 1s smted to grave fatlure with congestion, to acute coronary
thrombosis, to grave angima pectoris at rest Such a diet can be main
tamed up to a week without causing serious loss of strength Asa case
of falure with prog; to conval the diet 1s
mcreased until 1t corresponds to Diet IT

Diet II 1s equally suited to other cardiac cases such as angina
pectons, or auricular fibnllation under active treatment with dig
talis, that are confined to bed, or to cases of hypertension or senile
heart sitting 1n their chairs Where convalescence 18 more advanced
and bodily work 1s undertaken more food will be needed

Decreaso 1n the starch content of the diet may be required if
flatulence 13 present Flatulence often results i undue breathless
ness and disturbed rhythm, and not infrequently determines anginal
pam It 1s necessary to insist that no flurd 15 taken at meal times

For cases of chrome heart disease that are free from major symp
toms there are no speaal restrictions In general the meals should
be regular, well spaced, and light, highly seasoned and indigestible
foods bemg avorded It 18 espectally important to cardiac subjects
that, while well nourished, they should not become obese, obesity
already present should be treated
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Aottic regurgitation and, 106 126
203

Degrees of 116

Diagnoss of 116

Exercuse taleranco and 119 204

Ty pertenmon nnd 227 232

In cinldren end lads 109

\easuring 107

Puricarchal adhesions and 131

Prognoss of 117

Rheumatic heart disease and 207
209

Symptors of 146
Syphihs {cardiorortic) ant 222
Treatment of 116



INDEN

T pigastnie pulsation 110
Tputaxs 2
1 romon by arcurysm 212 213 220
1 rrors of mensurement 110 132
Fswential hvpertension Se¢ Hyperten
mon
¥ xercyse—
Blood press o and 160
1 flects of 168
Heart raten 5 160
In canliae fmilure 33 284
In effort syndrome 162
1t
3

Trovoking p hycard
153

293
Healtl y T abuts 283
Heart block 92
Intermttence from 65
Murmurs of mitral stenoms ani 136
Syncope and 100
Heart sate See also Bradycardia and
Tachycardia
Blood pressure and 125
Inexercise 5 160
In various states 69 9o
ormal 92
Heart sounds—
A

T xererse tolerance—
Cardiac reserves and 106
Decreased
Degrees of §

1 nlorgement anl 204
Prognosis an 277
Tegts of 4

1 xhaustion 1n cardiac faiture 7

Focardial murmurs 137

Ixpansilo pulsation 214

Fxtrasystole 63

Fa nting Se¢ Syncope
Faintness See Goddiness
Tatigue n cardsac fa ture 7
Fatty | eart, 250
Fear of death 1n angina 52
‘over—
In bactersal endocarditis 185 102
Tn heart d sease 190
In rhepmatism 196
Tachycardian 69
Fibrillation of the ventneles See Ven
trieular fibrillation
Tibroul heart 251
Flatulence 287
Flint § murmur 136
Foramen ovale (open) 264
Fretion (pericardial) 47 174 177
I'netion ) 176 180

2 See A Foun 1a
F:;;Ls sound replaced by murmur
Gallop thythm 248
n aneurysm 215
In complete black 03
gllden! ty decreased 24¢
eduphicated  See
cduplic Reduglieated
Third sound 199 247
Heart strain 75 151 161

}[)‘;pemens:on {essential) 997
cecompanying mamfe
Anesthetica and 275 O™ ©f 211
Angina and 50 289 g
gm;nal d serse and 249
ardiac falure and 92 933
Course and prognosis of ‘93¢ o
Final pictore 833 h
Hypertrophy n 108

Ey‘mptoms of 228
yphilis (cardios
Treatment of 2;‘(;“ <}and 223

Hypertennon (parozyemay) go
m )

Tulne«s of head in cardiac fallure 7

Gallop thytbm 23° 246
G1 idmess—
Aortic regurmtation and 121
Cffort and_J7
Heart block and 100
Tosture and 97 102 121 159
Group beating 65
Gummata of heart 212

Haemoptyss 170 171 213 217 218
Headache 228 239

p

Hyportrophy— % Th¥rotoxic atato
Bronchitis and

Caves of 108 P ¥%maand 251

Development of

Llectrocardiogm s

Phyaiological 15,
Right and left 10‘5 12

D stinction by
Hypnoties 1 u,f;:’f" ul ul 3 .
re, &



204

Infarction of g 170 255
Infcet ons—
Avoidanco of 284
Cardiac faduro and 23
I flort syndrome and 159
1 ssontinl hyportension an1 233
Paroxysmal fibnllation and 82
Paroxysmal tact yeard a and "1
Old ago and 245
Inspiratory dec] no or failure of pulso
179

Tnsp ratory swelling of veins 179

Intermittent pulse

Irregular and disordered I eart action
62 2

Tsclaem a (1 ain of musclo in) 42

Juundico in candiac fatlure 14
Jont pams anl effusions 187
197

Kilney See Renal

Leucocy tosms 186 192 197
Laver (eirrhotic an 1 congested) 17
Luver (congested) 14

Lung Se¢ Pulmonar;

Lung (compressed) 175 217

Matlar flush 39
Malnutnition 1n earhae fo lure 15
Manual work (regulat on of) 284
Marathon runners (1 eart in) 154
Maximal impulse 107 See Card ac 1m
ul-o
Moan blood press 1rs 230
Ved astino pencarditis See Pericardial
adherency
Motht nuemoglobma,emm 36
Mitral regurgtation 136
Diagnosis of 138
Grades of 139
Prognos s of 146
Aitral stenosis 130
Aurewlar fibnillation and 205
Larly diagnoss of 132 199
Infaretion and 170
Murrarsin 131 134
Recognstion of 130
Rheumatic fever and 199
Surg cal tecatment of 148
Third heart sound in 199
Mitral valve See also Mitral stenosisa 11
Mitral regurg tation
D seaso recogmsed n 139
Pat} olog cal anatomy of 129

DISEASFS 01 THI

HEART

Murmur—
Auricular f'brillation changing 134
Cardiorespiratory
Constant an I inconatant 137
Continuous basal 262
Crescondo n mutral stenoms 131 134
Thastolie of yoiteal stenoms 131 134
Dhastohe of tncuspid stenosis 141
I arly chastolic aortic 123 124
Larly diastolic miteal 132 134
Farly diastolc pulmonary 124
Frocardisl 137
Flints 138
3fud diastolic mitral 132 136 197
Miisystole 137
Musical 125 138
Posture ani 123 132
Presystohe 132
Steells 124
Systolc aortic 123 123
Systol ¢ apical 136
Systolic apical {dilatation and) 112
139 197 245
Systohe basal 1n coarcte 1 aorta, 264
Systohe (exerciso inducing) 158
Systohe 1 effort syndrome 160
Systohic of defoctive sept im 264
S}stolic pulmonary 266
Systolic trcuspid 141
Timing of 123 131
To and fro acrtic 123
Muscular 1schaerma and angina 42
Mus cal murmur 125 138
Aycotic aneurysm 188
l\lyocnrdlalveakm‘ss 251
My ocarditis 250
Myocardium (s gns of mvolsement) 245
Myomalacia cordis 41

Nausea—

Trom congestion 88

From digitalis 87

Syncope and 98
Neosalvarsan 226
Nepintis See Renal d sease
Neurasthena (angnal pan and) 59
Nitrites in angina 54
Nitroglycerine 58
Nodes {digital) 188
Nodules (subcutaneous) 164 196 108
Nodules (s ibruhary cacd ac) 198
Normal heart (recognition of) 277
Noso bleeding 228
Nothnagel s syndrome 60
Novasurol 30

Obesity (fatty heart and) 250
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Obraity (hypertension and) 227 233
Oedema
Cardiac 18
Differential diagnosis of 20
Dustribution of 1!
Dranage of 31
Factors 1n causation of 18
In eldorly people 20 229
In hypertension 22J 233
Of lung See Pulmonary oederna
Posturo and 13
Recogmtion of 19
Sorous exudates 21 31 179
Treatment of 30
Oesophageal obstruction 213 217
Operattona in heart cases 271
Orthodiagraph 107
Overacting heart 70 258
Oxygen therapy n cardune fatlure 29

Pamn See also Angnal pain
Ancuryem and 213 220
Card:ac faiture and 7 29
Coronary thrombosis and 44
Filort ayndrome and 160
Hepatic 14 29
Pencarditis and 173 176
Precordal 20 160
Syphilitic sortitis and 213

Pallor 35
Acute bacterial and 192

Pencardial adherency anl
pericardit s 176
Cardiac failure and 22
Diagnows of 181
Iy pertrophy and 106
Rl oumatic fover and 195 203
Sigmficance of 181
Symptoms and syms of 177
Troatment of 182
Pencardial effusion 172
Pencardial friction 47 174 177
Pericardial sac (congonital absence of)
171

Pericarditis 172
Conqmcnve 177 204
Courso 5

Fnctmn i 47 174 177
Rheumatic 195 197
Bymptoms and signs of 173
Treatment of 175
With effaaion 172

Perieardium {dilatation guarded by}

117 153 172

Penhepatitis (aseites and) 21 179
Persistent ductas arteriosus 124 262
Potoctuso 186 192

Pistol shot sound 122
Pleuropericardial mcnon 175 180
Polycythmemm 39 2

Pos

Aortic regurmtation and 126 189
Cause of 35
Rheumatic fever anl 196
Subacute bctenal endocarditia and
186 189
Syncope and 99
Palpitation—
Aortic regurgitation and 121
Auncular fibnllstion end 82
1 fiort syndrome end 159
Lxtrasystohe 66 6%
Paroxysmal tact ycardia and 72 73
S mple form 70 78
Paraplegia (ansurysm end) 270
Iaroxysmal fibrillation 82 208 209
Paroxysmal hypertension 60 165
Paroxysmal tachyeardia 71
Abrupt onset and offset 71 74
Angnal pain i 60 73
Dilatation of heart 1n 72 153
Laxercise provoking 153
Prognoss of 70
Residual damage from attacks 77
Rl eumatic heart diseasn and 206
Treatment of 78
Patent foramen ovale 264

102 121
In cardiae fatlure 26
Murmurs and 123 13°
Venous pulse and 1
Pregaancy and the heart 153 268
Presystolic murmur 132
Proguosis (see rarious dluaau also)—
Bass of 2
Frlargement and 117
Expenence the sound bass of 67 144
Group ng for 207 278
Principle of 87 144
Pulmonary artery dllnwd 166 263 266
Pulmonary congestion
Acute 168
Cyanosms m, 38
Passive 165
Signs and symptoms of 15 16
Pulmonary disease (cardiac failure and)
22

Pulmonary infarction 170 255
Pulmonary oedema 162

Acute 166 163

Coronary thrombosis and 45

Prognosis and treatment of 169



296 DISLASES 01
I lmomiry oodema—{eonid }
REeumatic 1senso and 207
S3 ey toms and sigus of 15 163
Syphlsand 225
Pulmonary rezutmtation 125 206
Pulmonary stenows 265
Pulsating, tumonr 214
1 tsation of clest wall 2i3 See also
Lar ! ac unpulse
T tfso {artenal—
In | ritory dechno of 178
Intermuttent 6!
Irvey, tlar See Irregular an 1 disordered
h('ur( action
-~ 1M 23)

black
Slow ng, and syneope 99
Strength and my ccardium 245
Tens on of 220
Unequnl {ngl t snd Jeft) 220
Venows pulse distinguished 14
Puls 15 alternans 232 248
Pulsus paradoxus 180
Purpars—
Acute bactenal endoeard s and 192
Hypertension and 232
R} eumatic fover and 198
Subscute bacterial endorarditis and
187

Qamdine—
Auriealar fibrillation and §8 90 208
Flutter and 80
Intravenous 79
Paroxyemal tachyeardia and 78

Rapii pulse See Tachycardia
Recession of the heart 254
Recurrent laryngeal nerve {anoutysm
aud) 218
Red granular kodney 223
Reduplicated soundsw—
Farst spica) 130 134
1n corny lete block 95
Becond apical 247
Second pu\monnry 130 134
Ronal asti ma 166
Renal diseaso~—

ldney 213
Bactenal endocordstis and 187
Chronie glomernlo nephritis, 234
Congested ladnoy 15
Re { granular kadney 228 243

Rena! efficzenicy m hyportension 232

THF HEART

Reng! embolism 189

Rehnal artenea 231

Retinal embolism 188

Retraction of Jung 102 178 213
Ricumntic car itis 194

Rbeumatic fever 194

Bheumatic ) eard disease {c} ronic} 202
RI eumatic nodules 194 1ap 198

Rl eumatie valvuhtie 120 1°9, 185 202
Rib movement an | prominence 109
Rowing and the I cart 154

Ruptured sortic cusp 125 152 222
Ruptured ventnele 46 48 103

Senulo heart 244

Serous exudates 21 31 179

Stmplo bradgcardia 92

Symple tachycardia 69 76 78

Sinus archy thmia, 62

Shin calour 35

Shin temperature and cyanosss 36

Slceplessness 2T

Slow pulse Sec Bradycartha

Slow nung pulse 127

Sald ec s teart 158

Southey » tubes, 31

Sphygmomanemetry 230

Splontc emboltm 188

Splenic enlargement 186 189

Status angmosus 4

Steell » murmur 124

Sternum moving 109

Strenuous acts 295

Stdor 1 aneurysymn 217

Strophant? us 88

Subacute bactena) endocarditia 183

8udden death 103
Angina pectons and 55
‘Ausienlar Bbrllation and s7 104
Ball thrombus and 206
Coronary thromboss and 44 48 103
Doctor 8 references to 282
Fatty heart and 250
Paroxysmal tachyearda and 73
Vagal mhibition and 104
Ventneular fibnllatien and 103 274

Superior 1ena cava obstructe | 16 179

219

Sweating (syncope n i} 99 10]
Sympathetic (aneurysm pressingon) 218
Syncope 96
Syphilis (cardiosortic) 211 221
alsa Aortie regurgitation
Systolic blood pressure 121 230 See
alse Hypestension
Aortic valve d sease and 12} 127
gt er i leg then arm 122

See
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Systol ¢ marmur See Murmurs
Systolic retractions with pencardial ad
hesions 177

Tachyear ia 69 See also S mple tact y
cardis and Paroxysmol Tachycardia
and Auncular Autter

Anginal pa nand 60

Aortic regurgitation and 125
Diastolo shortened 1n 24

D Herentiation of 73

Lffect on soun Is and impulse "0
¥ nergy expen 1 ture and 23 72
Irregular Ses Aurcular fibnillation
Syncope and 76 101

Thyrotoxic state and 258

Tapping serous effusions 31 176

Test exercises 4

Thecbromine 30 §8

Theoain 3

Thord heart sound 199 247

T for

Thnll
Aortic stenos s and 128
Cangemtal affections anl 262 264
268

AMitral stenosis and 130 131
Thrombotic acerdents in rheumatic heart

Thyrotoxic stato 257

Tim ng murmurs 123 131

Tobaceo 50 66 284

Tortuos ty of veswls 241

Trachea. feneuryam presing o) 7

Tracheal tug 2.

Treatment (m “various condtions and
o jmptoms also) 283

Tricusp d regurgitation 141

Trcuspid stonos s 130 141

Tr cusp d valve 130 141

T wave nverted 247

Unexpanded infundibatom 265
Card ac fa lure and 15
Flow 1n cardiac fa lure 30
Hypertens on and 23°

Vagalin! sbition {(sudden death an ) 104
Vegal standstdt 100 104

THE

207
Valve dmm (see rarous ralre lefects
also)

Annes(he(lcv and 271
Burden of 106
Card ac fa lara and 2°
¥ xerciso and 149
Management of 148
Prognoss of 143 203
Rheumatic heart disease and 20° 907
§ gmfcance of 143
YVasoconstr ction (symptoms of) 60
Vasodilatation 40
Aortic regurgitation and 125
Thyrotoxic atate and 257
Yasovagal syncope 98 102 150
Venescction 28
Venous congest on 7 8
Breathlessness and 16 733 %o
Cyancerd and 3¢
Diagnosis of 15
Livern 14
Penicard al d sease and 173 179
Superior caval obstructionand 16 219
Venoua pressure measurement 8 9 12
\ enous pulso—
Artenal pulse dstinguished 14
Congestion and 18
Normal 17
Posture and 13
Venous pressure and 12
 enous awelling and collapse 9
Ventricular arreat 99 103
Ventncular fibrillation 103
Coronary thrombos s and 14
Sudden desth from 103 274
Syncope from 101
Y ormting {from congestion or 4 tahs)
8 87 8%

Water hammer pulse 121 174
Work—
Burden of 151
Card ac fatlure and 27 151
Protonged and fallure 154

X ray—
Ancurysm and dilatation anl 216
Card ac enlargement and 107 175
Orthod agraph 107
Pencardial adherency and 151

Perirardial effusion and 175

END
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