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PREFACE

A LONG expenience n the practice of
medicane with partscular sttention to ardios ascutar duease
has revealed the value of 2 search for dugnesue, prognostic
and therapeutsc clues often not listed as #uch in the cur
rent tentbools ot general articles. Although such clues have
frequentdy been ducumed and amabized m indviduaf re
searches and published papers they have nox been ancmbled
for ready reference Duning the last 10 year or more 1 have
been 1n the habit of giving a lecture on the subject in
graduate conrses 12 heart ducase The suefulnen of such 2
presentauon has resulted 1n a request that 1 expand {c for
publication wnto a small volume

The chapters 1n this book present clues obtaned from
genenal observanon of the patient from bu past and famly
histoties from hu symptotns from signs obtamed by physt
cl eamination  a weul and sphyg Ty
and the rouls of x Ry and clearocardiographic studies
S nce this volume 13 mtended targely for che general prac
ntoner §ha e included very hitle of clee findingsy obtained
by the more speaalized laboratory provedures such as
anliac athetenzation angocardiograpl y  ballstocardy
ography  phonocardiographs  and biochemucat techncr.
For a discusmon of the findings in such technies the veader
11 referred 1o the larper ot speci2l olumas concerned 1here
with

Before completing the manuxTipt I have collected from

arlous medwcal collam s in this country and abroad
ward about satme of their own pet clues and thus, through
therr landnes 1 have rewnforced my own expentence with
thein. For this 1 am indebted 1o the following physt sans as
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well as to many others, too numerous to name here whose
vrtngs 1 have read or whose lectures 1 have attended
Dnn H Alesandn Sandago Chile R. Arxala, Havana,
Cuba E. Cowles Andrus Baltmore Md R, Armas-Cruz,
Santnago Chile Arlte Bames, Rochater Minn D Evan
Bedford London England Julien Benjanun Cincinnatdi
Ohio Edward F Bland Boston, Mass. Geofirey Boutne
London, England George Burch New Orleans, La. C
Sidney Burwell Boston Mass. Maurce Campbell Lon
don England ] H Cannon Charleston $ C. Pedro
Casullo Havana Cuba Franas Chamberlain San Fran
asxco Calif  Ignacto Chavez, Mexco Ciry L. Condorelli
Rome Italy Pedro Comio Bucnos Aires Argenuna Cla
ence de 1a Chapelle Nev York, NY  Lewss Dexter Bos
ton Mass. Eugenc Drake Portland Mc Prerre Duchosal
Geneva Switzerland Thomas Durant Philadelpitia Pa
Laurence Elis, Boston Mass. Wiham Evans, London
England Harold Feil Cleveland Obio Marhail Fulton
Providence R1 L. Gallmardin Lyon France George
Crffth Pasadena, Calif Burton Hanulton Boston, Mass.
Tinaley Harruon Dimingham  Ala. Joln Hepbum
Toronto Ontano George Herrmmann Calveston Teras
T Duckett Jones New York \Y Willam J herr San
Francisco Califf Robert hing Seattle Wash  Clarle
Laubry Pans, France R. F Leinbach Charlotte NC
] Lencgre Paru France Samucl Levine, Boston Mass
Robert L. Levy Nes York NY Camille Lan Pans,
France Davd Littmann Boston Mass. R. Bruce Logue
Emory Ga Gennal londres Rio de Janewro DBrazil
hempson Maddo, Sydney Australia E. Magathaes-Gomes,
Rio de Janerro Brasil 1 Mahaim Lausanne Switzerland
Benedsct Massell Boston  Mass. Fdwin P Maynard
Drooklyn NY  Roberto Menezes de Olnema Rio de
Janairo  Branl  Johmon McCulre  Cincmnai Chio
1ugh Aorgan Nashvilie Tenn  Gustay \ylin, Stock
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holm Sweden Jjohn A Oiite Toronto Canada Fdward
Orgain, Durham N C. T Oruz Ramrez, Melco City
Ireine Page, Cleveland Ohio  John Palmer Aontreal
Camada Harold E. B Pardee New York NY  John
Parhimon London, England  George Pickering, London,
England Samuel Proger Boston Mass. Viwono Puddu
Rome Imly F Rojas Villegas Santiago Chale Harold
Rykert Toronto Onwmrio P Rylant, Bruuels Belgium
John Sampson San Francsco Calif Roy Scote, Cleveland,
Ohto  Harold Segall Montreal Canada F H Smurk
Dunedin New Zealand F Janney Smith Detrort Mich
gan Hugh Smuh Greenville 5 G H Snellen Leden,
Holland Paul Somato Helunk: Fintand Howard B
Sprague Boston Mam  Eugene Steed, Durham N C
Witham D Stroud, Philadelphua Pa. Alberto Taquunt
Buena 4 ras, Argentina Helen B. Tausig Balmore
Md. Willam P Thompson, Los Angeles, Cahf Lousws E.
Viko Salt Lake City Unh DBernard J Walsh, Washing
ton, D C. Fdwin O Wheeler Bovton Manm. Conger Wil
hams Boston Mas. Charles C Wolferth  Philadelphia
Px lLows Wolf Doston Mas R Wollhetm Warzburg
Cermany Paul Wood, London, England.

Some of the more epigrammatic observations contasned
m the rephes of these medical fnends 1 am ancluding as
direct quotattons generally verbatm [ apprecste very
much the peninution to do so.

Atso [ would hike to exprest my appreciation to the
editors of thete oluma Do Inine Page and \. C Cor
coran for athing me to write thisbook an the hrp pla ¢ to
my secrerary M Helen Donovan for prepanng the
manuscript, tr Moy Louise Wheeler and Dr Allan Fricd
{ich for amembling the llwtratwns and to the publshers
{ r their fendly codperation

Pave D Wiure

Ho ton \Masachusetts
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INTRODUCTION

Tuz rracTicE of medicine has several
attractnve features which render 1t one of the most fascinat
ing adventures 1 the world. In the finst place it deals with
people an absotbing occupation 1n suclf both because of
its humanianan role angd becuse of the infinite vanety of
personaliies involved.  One must individualue smctly
ard study and treat the whole man 235 well as the discase
(10 this case of this heart) In the second place 1t is a
scientific disciphine which has greatly advanced in factual
knowledge dunng the last few decades and allows us now
to bring hope to many patients who were doomed a genera-
tion ago And, finally 1t 1y very often a fine art of detection
which requires for 1ts solution an amembly of revealing
clues The well rounded practicing physician needs there
fore tn his own person a fair slare of all these three at
tnbutes 1) the love of humanity ) a saaentific mind and
3) an interest in the unrasveling ot mysteries A busy doctor
hardly needs to spend much ume reading detectine stories
tor I is entertainment for he 13 faced by many problems of
thns sort in hudaily Iife

The diagnosis and treatment of heant disexse lend them
selves especually well to the gathering of clues for elucida-
ton. E en what seem like straight forward lesions may in
their evolution develop unexpected complications which
might have been foreseen had certain clues been looked
for and noted along the way And not infrequently there are
olmcurnities at the very onset that can be cleared by a con-
scious search for cluew. In the past, although sstemauc
questioning and examnation of patients may have been

3



4 DIAGNORI AND TREATAIFNT OF HEART DISEASE

the customary rule there has been an occason little effort
to separate the red hernngs from the mmportant cues
There has tended to be 2 haphazard recording of facts
without emphass on certaun significant clues which can be
saentifically appraised. A further pownt of considerable mm
portance 1s that one cannot rely on the abtence of symp-
toms or signs unless they have been speafically inquured
nto or looked for A doctor who cannot take a good lus-
tory and a pattent who cannot give onc are in danger of
gving and recewving bad treatment.  And finally  In di
agnosis one should seldom think of any single case one may
have seen. Thu often warps the judgment as Robert
Hutchison has menuoned, and yet 1t 13 true that very rare
causes of disease such as amyloideas and neoplasm should
be thought of in very obscure cases. Do not, liowever
yield to the natural temptation to male a snap diagnoss.



CHAPTER 1

GENERAL CLUES

]31; rmsicas who lumself sees, ques
tlons and cxamines a pauent has a great advantage over
tite one who simply reads or hears the patient 3 record pre
pared by samncone ele Not, of course that he could have
necessanly prepared a better record, but there are some
things 1n dealing durectly with a person that are hand to
put down on paper 1t 13 this disadvantage that prevents a
complete plcture of a case i1 a clinhopathological confer
ence although that difirculty is counterbalanced by the fact
that the detectise on the case can wually count on the
probability of a rare or unisual diagnosis.

The general appearance of the panent and hn or her
mental attitude are of the greatest smporntance at the very
vutset in the appraisal of a case and though quickhy noted
by the observer are rarely recorded. They are clues for the
correct interpretation of symptoms when they are described
by the patient and have a branng on prognosss as well as on
diagnosis and treatment. Not only do they help eventually
m outhining treatment but they suggest quute carly cChether
of not it wall be casy or difhicult o secure the confidence of
she patient and thaewith a full codperation in camying
out treatment which often must extend {or a good mamy
)nﬂ
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The physiaan must himself of course sympathetically
1ecenve the pauent and listen to the story belore tying to
tmpose his own personality The very first bour of consul
tatton may make or mar all future relattonships and render
casy or difficult the establishment of & correct diagnons and
proper treatment In accomplishing this there 15 a happy
mean between 2 studied cokd objectine manner and a
maudlin oversohatude though each case must perforce be
Judged and treated on indivadual menits.

Even the doctor s sccretary who males the first appornt
naent by telephone or direct conversation or a friend or a
racmber of the fanuly or another physicun who refers the
pauent, may not mnfrequently be able to add comments of
considerable 1mportance about the physical or mental at
ttude of the pauent before the doctor himself meets him
these should not be ignored though they may need to be
currected later on better acquaintance

Is the patient mpetuous or orveranxious or 1s he slor
in secking advice and tending to ize his troubl
The fint few munutes of the consulation afford such in
formation which 1 of course esmsential in the clucidation
a1 well as 1n the appraual of the symptoms. Is he nervously
sensitive 1 ath a low threshold and so more consctous of his
trouble whether pathological or pliynologial or a mix
ture of both? Or 15 he calious about lumsell or others and
10 nsensitise that some disease process may be farly ad
vanced before he s actually aware of 1t or villing to
acknowledge that he s sicke It is sometimes difficult 1o
define these attributes of the pauent but even more 1 it
true that they are infrequently put down on the case record
although they are appreciated and actually subconsciously
taken 1into consideration by the doctor himself

Vloreover what 13 the extent of the patient s knowledge
and imnght 1nto his medical status? How much has e been
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told by other doctors by members of his famuly and by
friends¢ And how much of what he has been told 13 true or
does he believe? Is he & reader of medsaal columns in
ncwspapers or of medical articles for the layman 1n popular
magannes? Does he read medical books 1n the hbraries or
at home? How nich 13 his vocabulary 1n medical terms? How
much does he actually know of these terms and how much
does he apply them 1n hu own ase and how justifiablye
Does he xdmut that he thinks that he mussed his calling and
should have been a doctor? Or did he have a little meducal
education humself ac some tume or have there been doctors
mn his family? Before complening a hutory of the case 1t
may be worth while for the doctor to ask a question or tx 0
along these hines which may be very revealing On more
than one ocaasion 1 have encountered lay pauents who
were reading my own textbook, someumes however the
wrong chapters therein.

It also happens sometimes that the most difficult pa
tient of all 1s the phymicaan himself especrally an internut,
who 1magines all the worst posibilities at the very begun-
ning. On the other hand some of my roost codperatne
patients have been doctors, even aardiologist, who have
dehvered themselves for duagnoss and treatment without
prejudice or doubt.

Before closing this chapter on these clues 1n general the
tamily and friends of the pattent must be taken into con-
sideranon. What 1s therr attitude about him or hus tllness,
It s well to obtain word of 1t directly from them as well 25
from the patient. Such information can be gleaned by
letter by telephone or best by personal convenation
which need not arowe the patient s suspscron. In obtamn
ing this information the family and friends must be judged
just as 13 the patient as to emotional attitude veracity and
details of the situation at home, at school or at work. Of
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course much of this can he obtained best of all from the

good old fashioned famuly doctor f there 15 one As o
the case of the patient humself are the family associates in
school or at worl and close fniends oversolicitous or are
they impatient and even tnconsiderate? A summary of all
this mught well be ncorporated confidentially 1o the pa
tient s record.

Conscious malingering 1 1n my epericnce rare m
routine practrce but, of course there are many instances
of exaggeration of symptoms when duability insurance or
payments are concerned and much careful evaluation of
the overall picture 1s essential wath as many objective data
perhaps serally obtamed as can readily be secured, since
mjustice s possible both ways, by mumizing sympton as
well as in their exaggeratton \ve must always remember
that a very neurotic perron can be serowsly indeed cven
dangerously ill with coronary mauflictency hypertensive
ardiovascular dusease or rheumanc valvular deformities
and their effects One should be especially careful there
fore to examine a patient more thoroughly than usual
belore excluding organic  heart dicase and diagnonng
mstead cardisc neurosis.  This is said to be particularly
true 1 the case of the full blooded Negro who may be
serrously 1l with only a little misery  in by chent the
ugnificance of which may at first be underestimated

I vould add that 1t is in general wuse to t2ke tire pauent
nto onc s confidence if he is of average intelligence and
can be trusted. For him to know what u wrong tends to
nd lim of unnecessary fears of both the unknown and the
Lnovn to enlist his codperation in his treatment and 1o
uncover further cluey in the future + hich may prove to be
of inestimable help 1 bis prognous and further nanage-
ment. 1 have rarely if ever regretted such a step but of
course much wisdom tact and expenence are needed In



GINERAL CLUEY 9

the proper presentation of his cardiac status to the ndi
vidoai panent humself

In addition to what has been said above there are sev
eral genenul clues that are more or less taken for granted
in the apprausal of a patient but which deserve brief men
tion. The first s age A baby with something wrong with .
ita heart 13 naturally suspected of having some congenital
defect a chuld over four may have either rheumanc or con
genital heart disease a young adult may have also thyro-
towcosy, early hypertension or even coronary heart ds-
case 1n middle age al!l these lands of heart dusease are por
sible plus the sypilitic and the cor pulmonale while 1n
old age congenutal defects and rheumauc valvular discase
are much less 1 kely coronary heart disexse and the effects
of hypertension predominatng  senmility itself does not
carry with it any specific type of heart discase but often 1
beset by one of those just mentioned—rmarely if ever does a
person die of old age alone without adequate physical
cawse discovered at autopsy

Sex 13 an 1mportant clue in youth and middle age the
more serious hypertensine cases and almost all patiens
with angina pectoris and coronary thrombotis are in thase
earlier decades males. The female hormone seems to be
pm!ﬂ:u\e

Body bwild has at least one important correlation. It s
primarily the mesomorph the wide stocky muscular male
who 13 the typial early candidate for coronary heart dus-
catre And of course body build tends to be inhented, de-
splte which fact we are searching for some protective
measures In the way of life for such cndidates.

The state of nutrition is often important. Obesity favons
the so-called degenemtive types of | eart disease, that s, the
hyperterane and the coronary white Yo of woight and
malnutntion suggest thyrotovicons, chronic crippling by
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dlness such ay heart failure or even a prolonged effect ot
drug therapy as in the ctse of anorexia caused by digitalis.

The presence of other congenital anomalies always
favors the diagnosis of congenntal aardiovascular defects
when there is doubt as to the cause of abrormalities of the
heart or great vessels.



CHAPTER 7

THE PATIENT §
PAST HISTORY

Tu: Past history aof the patient 1 often
full of clues and yet it is frequently the most neglected part
of the entire examinadon. Haste and Ladk of syriematic en
quiry are usually resporuble for suckh veglect. On oecanion
however it i due to a superionty comples ay in the case
of a young hvsprtal interne who may view ha newly ad-
mitted patients as if they had never been exanuned belore
gnoring the findings opinion, and therapy of other doc
tors who have dealt wih the pauent before him as for ex
ampte m some small hospatal or i the practice of an
I MD or famly doctor Happily this custom 1 beng
steadily replaced by one of more rexpect lor previous find
gy, expedited by the realition of the young doctors that
they 150 will soon becorme the LA Dus of the future

Sometimes the patient will himsetf supply important m-
formation about hus part but he is likely to forget certam
items which are fmpartant so far a the heart 2nd blood
premure are concerned, and which therefore should be
athed sbout For imtance have there been examinations
for Hleimsurnce when were they and how carefully done?
The amount of {nsurance apphied for has a beanng since
for ymalt palicies, 25 for five or ten thowsand dollass
the examination may be very superficial while i large

1
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amounis 1t may be very carefully carried out An inrerest
ing case of my own was a man 48 years old who came to
sce mc 1n a panic because serious heart diease had Just
been ducovered by an 1nsurance examiner It tarned out
that he bad a slight to moderate degree of parency of the
ductus arteriosus, present of course mince birth but diag
nosed for the first ume at 48 when he apphed for a large
msurance policy for business reasons, On thu occasion he
was arefully examined lor the first tume aod the base of
the heart was lustened ta as well as the apex, thus revealing
the chamcteristic conunuous murmur Previous insurance
exammations for small sums had been quute inadequate
the sicthoscope was hasnly applied to the carduic apen
only Incidentally tins man s suil abive and well carrying
on a big business and playing golf wathout drfficulty at the
age of 77

Other phyacal esamnations should also be enquired
about a3 1n school or industral plant or for sporta or mil
tary wrvice Of course the results should be taken with a
gram of st a1 told by the patient but they may nevertheless
e helpful and 1t may be powsible sometimes to obtam the
actual detarls of such examunauons by consuldng the
records 1f they are avatlable. On occanion 1t 1 of the nimost
importance 1o see former clectrocardiograms or \ ray fitms
for comparison with current onex. It may be difficult 10
obtamn them but 1t 13 usually worth the effort and the
diagnoss may actually be established by such comparison

The same tlung s trie about previous stays in other
hospttals exen in remote parts of the country or in foreign
lands although of course the difficultier increage with
dustance and there may be comsiderable delays Howerver 2
doctor s observations 1n some remote part of the world may
hold the clue that clears some medical mystery and sa
shoukd not be scomed.
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To be more specific #o far as the heart u concerned mur
murs may date back to the first few weeks ar months of ife
indicating the probabihiry of a congemital defecr or to
the age of five or aix followmng rheumanc fever scarlet
fever or a severe sore throar Almaont half of all cases of
rheumatic heart discase present 1o adules giie no history
of having had  scute rheumausm byt this 1 not Ukely to
conunue to be the utuation m the future n view of the u-
creasing frequency of routme examinations of yoong chif
dren with the ducovery of bewly appearing heart musmurs
by doctors m achools and 1n private practice especiatly on
occamons when a chifd feels 11l or appeans to be 0 In
very rave cases diphtheria may be the explanation fora v or
bundie branch block rather than a congenual defect, cor
onary atherosclerons or & myocarditis of onkpown cause
I 1, howeser an mueresting fact that almont alt of my
own yoang cases of coronary lieart disease have had no
sersous infectzoms of any sore

One common condition that may be eanhy confrmed
Iry clues in the payt history u neurocirculatory asthena
(someumes cafled anxdety neurosis) of such is nspected,
teading questrons are 1 order Has there been a story of
faloting at adolescence or of 4 nenows heart. or of neriows
proatration in early adult life? fi 15 common lor a victim of
neurocirculatory asthema to have had a checkered history
of recurrent troubles of the sort

How much has the patent beem told about his coadt
non by other doctors and has he interpreted correctly what
e hay been told? Has he developed a fear of hus heart dis
ease or of ympioms which he thinks are due o heart du
case but are actoally cavsed by something else? Or haxs he
become quite blase 1n his atstode or fatalitic widh lide
fath in weawment or willingnes to undergo 1t? Has there
been a considerable difference of op about diag
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or treatment or both by various doctors whom he has con
sulted while shopping around? And if there has been
has he become depressed or disllunoned? Has he been
driven to the new doctor who 1s yourself or to a new clinc
by family or friends when he still has faith n s old
doctor ar it none at all? All these points should be settled
at the very first opporturuty if posnble since they are of
fundamental importance

Have there been operations of importance such as a
cholecystectomy or prostatectomy or gutrectomy  and
how did the patient stand them? W ay the heart considered
normal at the time or was there special care n preparation
or n anesthesa or in surgical technic? Were any of the
operations designed to help the heart or other part of the
arculatory apparatus, such as 2 perieardial resectron for
constrictive pericarditis commusiurotomy for mitral steno-
313 shunt or other prosedure for congenutal defects or sym
pathectomy for hypertension? How success{ul waa the pro-
cedure and how long ago was 1t done? What were the de
tatls of blood gas and pressure analyses by ardiac aathicten:
zation before and after operation? 1f there has been a sym
pathectomy 15 there atill a relauve postural hypotemsion
wluch should be tested? How long did it last after the
operatian?

What about the dict? Has salt been restncted how
much and for what (hypertenston congestion)? How suc
cenful was that salt restrictiony How long was 1t carried
out? Have there been any episodes of collapse or refmctorl
ness to diuretic therapy due to sodium depletion, Hasve the
serum clectrolytes been well studied and senally? Have the
calories been severely restricred, or but dightly mn the
therapy of abesity and hov successf{ully? If the calonies were
much houted has there been a danger of vitamun ladk or
were vitamines given as an adequate supplement? Mave
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any biuarmve diets been used and for what? And finally
what has been the custom a te aleoholic boverages and
tabacco? It 1 always wise to make specific mention of these
1temns because several hsghballs a day may expiam a faiture
to lote werght when food calones haie been adequately re
duced and arrhythmia {premature beats or paroxpmat
tacliycardia) can be the result of the effect of tobacco 1 a
person whose heart u senntive o 1t The amount of tea
and coffee should also be axertained for although no mm
ous trouble comes from them they can be responsmbie for
bothemsome tnyomma and palpstauon.

Next wint has been the actual drug treatment long ago
and recent One should fearn the detarhs of thu from pa
uent or fagly previous doctors and hospital chinsas. Once
m 2 while there u merely a numbered prewmipiion {or
some med one without detals 2 to contents this informa
tron can be supplied by che pliarmacust who put it up if the
doctor who wrote it cannoi be reached Some medianea
alter the findings apprecubly and so should be hnown
For evample digitalis 0 large dmage may depres con
suderably the §- I segments of the electrocardiogram nmm
lating the effect of coromany msuficiency Quimidine an
wduce transtent bundle branch block or change atnal
absdlation into Butier Certamn drugs such m the xeratram
afkalordy wnd heamethonimm ean towrer the blsod pres
sure in hypertenson. Thyroid and xtropine or befladonna
can sabse the heart mte It v often important to hnow
shetiser these medicine fave been wsed i the put 1 what
dirage and {or hov fong and to asccortain whether they
§ ere helpful harmiul or essentially ment Fach one may
e a cdue  some present fnding to some symptom ar
ngn. \nd of coune 2t ivalwaya mparants hnow of there
has been any narcotle habuuoat: n

Finally a0 far a3 past hustory u concerned 1 by well 1o

Ve
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know something about the past habits of work and play
dulgment in strenuouns sports heavy responsibilities in
business family are or commumty adequacy of sleep
relaxation and vacations and ather aspects of the way of
life that may have a direct bearing on current symptoms ot
ugns. Some recent lieavy strain, plysical or mental may
have precipitated acute trouble in a case of chronic heart
trouble well tolerated till now Clues may be anywhere
and need to be dihigendy soughe. In the case of a woman
the lustory should include questioning about the cata
menz2, nhich may aggravate congestne symptoms and
signs and about the cffect of childbrrths. How many preg
nancies have there been? Were they all well tolerated? Are
all the chikdren living? Hou old are they? And docs the
mother have adequate help at home?



CHAPTER 3

THE FAMILY
HISTORY

Orrn only bip service 1s pad (o the obh
gatron of every phyncian to know as much as possible about
the farmly ustory of his patsents. For the old time famuly
doctos this Laow ledge was a5 2 rule ronunely scquired in
deias] during a fong lifeume and was smvaloable m by
practice In bieu of such a seate of affain 1t 1 umportant for
the physwcian who tale care of carduac pauens ar of any
sk people a3 a matter of fact to tecord on his case his
torres accurate detuls so far as thes can be secured of the
ages whether sull Ining or at the ume of death of the near
relatives of the patent being studied These should in
dude father mother brothers susters and chidren and
on occasen grandpatents too and half brothers and halt
suters. Bendes the informauon ay to surinal or death and
the ages amportant iinenes of these relatines should be
nmed apeaiatly o such were the cause of mmatidum or
death or «f they involved the heart or blood veasels.

Somewmes parucularly m the case of young people
faruty erents are important to hnow about for example
unusuz! factors causing speaal strains hie divorcer sui

wles, other violent deaths ay m battle accidents or con-
cemtranon @amps, bankrupmcy aod the dependency of
17
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know sometlung about the past habits of work and play
mdulgment 1 strenuous sports heavy responsibiities n
business, famuly care or community adequacy of sleep,
relaxation and vacations, and other aspects of the way of
Iife that may have a direct beanng on current symptoms or
s1gny. Some recent heavy strun physical or mental may
have precipitated acute trouble 1n a case of chromic heart
trouble well tolerated tull now Clues may be anywhere
and need to be diligently sought. In the case of a woman,
the hutory should include questioming about the cata
menta which may aggravate congesttve symptoms and
signs and about the effect of chiidbirtls How many preg
nancies have there beene Were they all well tolerated? Are
all the chuldren living? How old are they? And doc the
mother have adequare help at horac?
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and since this 15 30 and sance some of these diseases start
only 1 mddle age or later it behooves us m all cases, young
and old, to record a clear famuly history as to these dus
cases As to how they or the suscepubility thereto are
passed on we have only theories

Rheumanc fever and rheumatic heart disease do often
Tun m families and should always be asked about. Is the
tendency due to a family allergy to the Streptococcus
hemolyncus?

Hypertension (or the old Brights discase) Is often a
family compluint. But some families are simply nervous
hyperreactors and nesver get real hypertenmon. The com-
binaton of inherited hypertenston and nervous hyperre
activity 15 especaally unfortunate.

Cotonuary atherosclerosis of high degree awing angina
pectoris  coromary thrombosis myocardial anfarction or
wdden death 13 notably commoner in the children of
parents who give such a hutory and esperially if both par
ents are so affected 1 youth or middle age. Is that due to
familial hypercholesterolemu of greater or lesser degree, to
excemive mesomorphic build which 11 certainly readily 1n
herited, 10 an 1nherited 1madequacy of a coronary artenial
tree, to hormona] imbalances, to familial gluttony or to
combinauons of these factors or others not yet under fire?

Neurocirculatory asthenia aond famulal tendenaies to
develop v orty about heart disease 1 hether such 1s present
or pot, should always be enquired about since they are
commonly found in both parents and children and an
account for much of the symptomatology Happily they
do not themselves preduspose to heart disease or shorten
Iife but they can make the lives of generations of people
rather muerable. One of my patients with neurocirculatory
asthenia who was ducharged from m litary servuce n
World War I because of disability due 1o that condition
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had a son who was discharged from military service
World War II for the same reason.

Finally unusual longewity itself 15 a faouly rant and
should be carcfully enquired about. It 13 well known thata
person who has recent ancestors parents or grandparents
or both who have lived to be very old that 15 beyond 80
years, 1s likely to live to be old also and to survive 1llnesses,
operations and accidents more readily than does another
person whose parents died rather young of cardiovascular
duease The outlook 1 especially favorable if there have
been long lived ancestors on both sides of the family Years
ago many young persons died of infections that are mow
happily wiped out or sharply controlled. Such deaths n
our family hustory recording should be noted but largely
discounted For example my fathers mother died of
cholera before he was a year old and lus father died not
very long afterwards, also quite young, of phthisis. But
much more 1mportant than their early deaths as current
clues was the survival of his fathers mother 1nto her
hundredth year she was born in 1800 and she died n
1900 In prognosis especually is famulial longevity a very
important clue

In closing this chapter I should add a few words about
the health especially that of the heart of the spouse.
Worry over this may aggravate or precipitate trouble due
to heart discase or there may be an anwety syndrome due
to the beginning of symptoms which may seem to mimic
those that cnppled or Lilled the husband or 1 Ife. Ocen-
sional pauents, mostly women with neurocirculatory
asthenia sometimes called ansiety neuross have consulted
me because they feared that they too had the heart discase
generally coronary in type that had affected their husbands,
not infrequently and dramaually caunng their sudden
deaths. Or the hwsband or wife already 2 cardiac patlent






CHAPTER 4,

SYMPTOMS BREATH
ING DIFFICULTIES

Mou: valuable cardiovascular clues
diagnoss and treatment come from subjective evidence ot
the present iliness, that 13 from symptoms, than from any
other category For this reason the most meticulous cre
should be directed to obtain the best possible hustory of the
present iliness with the detatls of the syraptoms. More time
15 usually necessary for this part of the exammanon than
for any other and 1t should be conducted by the phynaan
timself or herself and not relegated to student, assstent
secretary or nurse Expenence enhances the value of the
lustory bur thoughtful consideraton of the mmportance of
this part of the examnation will allow even a relatnve be-
graner to do a good job

Of all the symptoms the dificulues i breathing are the
most diffuse and important in differental duagnaosis and
10 they will be discunsed firse in the present chapter

Important cardiovascular clues are related to breathing
and yet the great majarity of persons nho have difficulties
of raspiratton have no heart duscase at all Dronchial
asthma, infections of the lungs or bronchi pleunsy nerv
ousmess, poor phyncal fitnes and even extreme obemty
are contmon cuses of dyspnes. Lets common causcs arc
pericardiuis pneumothorax 1ntrathoracic tumors and dls-

22
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ardexs of the bram or of 1y arculauon, These vanous con
ditions may be mutaken for beurt failure and even wreated
wrongly as such parucularly if they happen to be prewent
m persons who happen to have some heart duease too.
Especally 13 thys true in the case of old men and old
women with dyspnes and wheezing due to chronic bronchs
tis and cmphysema with no heart trouble at all but be
cause they are old they are grven digitalis without benefin

Clues which help 1o rule out heart dusease 23 3 cause of
dyspnea are

1) Xray eusdence of & small heart shadow not infre
quently vernweal in ponton with low poorly moving ds
aphragm m the cax of pulmonary emphysema.

?) A normal clectrocardiogram.

3} Wheening induced by certain foods pollens or dusts
and cleared by ehmination of such factors or by epineph
nne.

4) Asthmatic attecka i ich have recurred for many years

3) Sighing respiration with a tendency 1o hyperventilate
along with muluple other nmptoms 1o partscular heart
ache palpitation untness, marked Gtigrbality and nerv
ownew 1n the cae of neuroarculatory asthenut.

6) Pawn on breathing deep or mperfidal whether or
not one hears a pleuml or percardial fruction rub ds the
@ of pleuruy or pencardins.

Ty Ferer tachycardie, and leukocyioss in the case of
respiratory infectsans and pulmonary anfarctien

W hen heart disense 15 aise present along with these cluey
1t becomey doubly important ¢ determine so far a3 posul le
whether the hieart disease {s panly responsibie for dyspnea
or whether 1t 1 but comcidental and nient. One ruportant
Lind of heart ducase that may be serious and yet not the
cause of dyspnea 15 that due to coronary atheroscherotic
vasrowiag. An older aun quy fute fad angoer pectacs for
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yeans but never myocardual infarction or other possible
cawse for cardiac enlargement or left ventricular failure
lcading to dyspnea therefore, some other than cardiac
cause of the shortness of breath should be diligently sought.
It 13 hikely to be found as chronic bronchius and emphy
sema,

In rare cases 1t 15 difficult to exonerate the heart com-
pletely and then it 1s not only permussible but in truth wise
to test therapeuuaally If digitalis or a low sodum imntake
or mercunal druresss, 1s quickly that 15, within o or
three days followed by relief of dyspnea, one may with
reason 1n doubtful cases blame the heart for at least some
of the difficult breathing 1f a comncidental improvement
can be fairly well ruled out.

In the case of the sighing dyspnea of newrocirculatory
asthenia hypervenulation may induce faintness and other
symptoms v hich alarm the pauent. It 1s helpful sometimes
ta demonstrate to such cses the relatise unimportance of
these symptoms by asking thexe patients to hypeneuulate
n the presence of the physician at the trme of the first inter
view

The most duistresung dyspnea of all which tends to come
on very suddenly often waking a person up at night 15 that
associated with pulmonary edema. There may or may not
be wheenng with it sf there 1s serious heart disease present
such asthma 13 ordimanily called cardiac asthma. However
eten In the prescnce of senous heart discase pulmonary
edema with 113 intense dyspnea and orthopnea may be due
to something clse most often to acute pulmomry embo-
Ism With no heart disease at all pulmonary edema with
its distressing dyspnea can be excited by pulmonary em
bolsm and non and then by other causes too, even a
thoracentesus.

Clucs which point to the diagnosis of acute pulmonary
cmbolism should be always borne in mind In differential
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diagnoss A sudden attack of dyspnea with or without
cough or asthmatic breathing especally in a patient with
chronic heart disease and congestive failure or
tively attenided by comsiderable tachycardia and often fol
lowed by slight to moderate fever and leukocytosis 15 not
mfrequently due to pulmonary embolism with infarction.
There may be no fever unless there 15 infarction which 1
more likely to occur 1f there 11 already congestive heart
failure and 2 faulty pulmonary arculation. There may or
may not be hemoptysis copious or shight, with pulmonary
infarction and there may or may not be signs of the acute
cor pulmonale dependent on dilatation and anova of the
night ventricle The clectroardiographic evidence of the
acute cor pulmonale wiuch we have found in about 10 per
cent of our cases of pulmonary embolum (the ones with
the larger emboli as 2 rule) conusts of the appearance or
accentuation of § waves in Lead 1 and of Q waves in Lead
8 increased R waves 1n Leads V and V and imverted T
waves or an increase of their invension 1n Leads 3 aVF
Vi and V

An mmportant clue to the duagnosis of pulmonary em-
bolism 13 recent umilateral swelling of & leg due to venous
thrombosis or asymmetnical edema if both legs are swollen
Even equality of leg edema may be a clue if no other cause
sch a3 congestive failure 1 found for it. This clue should
always be looked for but it 13 not infallible and there may
be no swelling at all even 1n the presence of leg vein
thrombosis, and of course, thrombaosis and selling may
be present i the legs without embolism and with other
cause for the acute dyspnea The Homans sign (sotenes
in clf when the foot 13 flexed) 15 a useful clue also when it
is present but, like tenderness on pressure over the cahes
themselves 1e 13 not mnfallible.

One other rather uncomon clue to 2 pulmonary infarct
of largr slze in the presence of congestne heart failure vath
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engorgement of the liver 1s jaundice due to imability to dus-
pose quickly enough of the excessive blood pigment

Other noncardiac causes of abrupt or rapily developing
dyspnea include spontaneous pneumothorax, acute pleur
15y or periarditis (here the breathing u usually panful
a1 well as dufficult) and dusection or rupture of the sorm.
Further consideration will be directed to these conditions
1n the chapter on lain

Cardiac causes of dyspnea whether acute or chronic, are
essentially swo  fadure of the left ventricde and mumal
stenoss, 1n the former due to myocardral insuffictency and
1 the latter to valvular stenosis ot regurgitation or both
that 1s a mechanical factor

The left ventricle s much more often pnmanly under
strain pathologically than 1s the night ventmcle and so every
pauent with chronic hypertension chronic aottic valvular
discase or myocardial infarction (acute or chrotuc) due to
coronary thrombasis should be carefully followed as 10
clues of beginning failure of the left ventricle these are
dyspnea on ordinarny effort or suddenly at rest, apial gal
lop thythm accentuauon of the pulmonary sccond sound,
and alternation of the pulse If these clues appear treat
ment for heart failure should begin at once

Failure of the nght ventnicle does not cause dyspnea
untl 1t 13 far advanced at which ttme air space 1n the Jungs
1s restnicted by congestive hydrothorax or by a big liver and
ascites mnng the diaphragm except that a faulty cerebral
dreulation doss favor Cheyne Stokes breathing or less
marked periodicity and difficulty of respiration

Sudden dyspnea 1n mitral stenasis before tire right ven-
tricle farls may be due to extmanliac c@wmation eg pul
monary embolism but 1t 15 usually duc to sudden pul
monary edema secondarny to the narrawing of the mitmal
onfice which prevents the blood which 16 flooding the
lungs from flowng fast enough through the heart.
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Although sudden effort may canse the left ventricle to
1] quickly or the lungs to be congested 1n the presence of
mitral stenosis and although some abrupt complication
Like acute myocardial infarction or a pulmonary embolus
may act sumilarly a common and important exating factor
preapitating either condition, and thereby acute pul
monary edema, is paroxysmal tachycardia, elther atral or
ventricular or paroxymmal atrial fibrillation. A sudden nse
of 60 to 80 beats as from 80 1o 150 11 often too great a
stran for the limrted reserve of either left ventricular myo-
cardium or palmonary dreulanon. Since nsually measures
arc available to control such arrhythmias, or at least the
ventricular rates, 1t 1 of the utmost tmportance to seek this
clue as to heart rate by question or observauon or electro-
cardiogram

The position of the heart in the body has an important
mfuence on breathing The commonest descnipuve phrase
applicable to this 15 orthopnea which means literally
breathing 1 the upright posibon This posiuon u, of
counse assumed by the victim of dyspnea for comforts
sake It is found wn a great varlety of conditions and 15 not
strictly dugnostic. It 1 almost always present whenever
there 13 severe shortnes of breath on cffort or moderate
shortnes of breath at rest. It 1, of course explained by the
greater air space available for oxygenauon of the blood 1n
the upnight pontion An interesting vanant of orthopnea
13 the zttitude amumed by certaun indivaduals, especaally
those with peniaardial effusion or very large hearty, who are
most comfortable when leaning way forward often with
chest resting on a few pillows or on 2 bed table. Some
patients who are unable to breath comforably lying on
their Incks or sides do find that they @an breath with fafr
comfort 1f they lie face down 1t s well to remember this at
the beginning to test 1ts effect and even perhaps to use it
therapeuncally Funmally the squatting posil on assumec
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by children with congenital heart disease with the morbus
caeruleus that 11 the cyanouc type of congenteal heart dis
ear 1 well known. It 15 probably helpful because the
indrvidual affected s xt rest 1in the upright position. For
children, fair comfort 1n this poution 1 readily acquired
but for aduly this position 13 uncomfortable and sitting
10 a chair 15 more suitable

One other important type of dyspnea due more to
cerebral vascular mnsufficiency than to heart failure 1tself
13 the periodic apneic and hyperneic respiration of Cheyne
Stokes. A combmation of cerebral vascular cardiac, and
renal msufliciency 15 particularly hikely to lead to Cheyne
Stoles breathing It 1 caused by the altermatung sumulus
of CO excess in the blood and depression of oxygen satura
ton and CO lack. Thu 13 often as dustresung for the ob-
seTyver as 1t 15 for the pauent because of the long periods of
no breathing at all It tends to be worse at nught and is
aggravated by opiates or sedatives but helped especually by
intravenous or rectal aminophylln

Of all the technical methods those that give us the rich
est clues 1n the elucidation of difficulties in breathing are
fuoroscopry and the x ray film In the first place we can
determine the presenice or absence of sericus pulmonary
disease intrathoracic tumors, hydrothorax pneumothoras
diffuse or locahized pulmonary edema or nfarcts, and
emphysema And secondly we can study the heart as (0 1ts
aze shape positon and acuon and the presence or ab-
sence of extensive perrcardial effusiont or caleification and
the hilus shadows nhich represent the mam pulmonary
arteries and vesns Certatn cluey are quickly deinned such
as the following the fint two of which were mentioned
carlier mn the chapter

1) Dyspnea cannot be ascribed to myocardal faflure 3
the heart shadow 1s small or normal in size

2) A very low daphragm which moves little with res-
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prretion 15 a mgn of emphysema which can 1elf cause
dyspnea whether the heart 13 discased or not

3) Excessive fulness of pulmonary arc and lung hilas
shadows 1n the absence of congerutal defects, 1n particular
atrual sepual defect and patent ductus arteriosus 15 evidence
n favor of the diagnoms of Ieft ventnicular farlure or of
mutral stenosis as a cause of dyspnea. The differentiztion
between these two causes should be easy through phymical
exarmination and electroatdiography

4) Fluid limuted to or preponderantly in the left side
of the thorax indicates the probability of some factor other
than heart failure (e.g pulmonary nfarction or infection)
as a cause of dyspnea.

AMeasurement of the vitel capacity Is of 1nterest in com
paring the breathing capaaity on different occasions 1n the
ame ndividoal but 1t 13 not diagnostic One may have
sharp Limitation of the vital capacity when there is disease
of the lungy, when there s heart falure when there 13
fluid or air 1n the chest, and when t! ere u neuroarculatory
asthenta Determumation of the blood gases and blood pres-
sure 1n various parts of the arculation 1s also of general
terest, again not very helpful 1n differential dugnoss
except 1n the intricaces of the elunadation of the particular
defects in congenital heart disease. Hete the data obaained
by cardiac cathetenization are of much value and the reader
1 referred for discussion of this information to larger
works that deal with details of analysrs of congenital and
acquired cardiac defecns.

Thus, 1t 1 evident that despite the complexity of this
symptom of dificully of breathing there are many clues
to help us decide the degree of responbility of the heart
1 1ts production and to indicate the proper treatment



CHAPTER 5’

PAIN

ONE or the meost 1mportant and ntn
gumng symptoms of cardiovascular interest 15 pamn Some
times and 1n fact in the great majority ot cases this symp-
tom 13 casy to nterpret but often 1t can be conlusing Its
proper analysis u of the greatest importance in differenual
diagnosis. At thie very outset 1t should be recognized that
one of the reasons for confumon 1s that there are mn many
cases not just one pain which 15 thought to be caused by one
condition or another but actually two or three different
painy, often dosely resembling each other 1n poution or
character or arcumstance but each mdicatne of soine spe-
aal disease or dsorder Itis also very important to recogmize
that one of these pams may stir up another as an aggravat
ing but not causative factor The extra time needed for
adequate query or test to untangle complicted problems
related to pain s tune well spent on the oceasion of the first
examupation of a patient and may save weeks or months of
uncertainty subjection to much needless imvestigation by
x may and other procedures, and uscless therapy

‘The definition of pain 1s actually very broad and 1s van
ously interpreted by different Individuals so that if neces-
sary one should go into some detsils about definitions with
the pauent at the very beginning Some persom call almost
any discomfort pain or at least painful while othera limit
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their 1nterpretation of pamn to a sharp or cuthng sersatnon
while 2 dull discomfort 1s called an ache or a soreness or 2
muery or @ hurt. A good many of my patients with typrcal
angina pectons have refused to call 1t a pain but have 1
stead called 1t a pressure, a choking (which 1 the literal
translation of the Greek word angima) z heavines or even
a difficulty 1n breathing when actually there 1 no disorder
of respiration per ¢ 1f a patient complains of dufficulty or
heaviness 1n breathing for which there 15 no apparent
Teasomn, 1t 13 well to ask him where this dufficulty 18 If he
places his hand over the stetnum one should suspect that
angina pectoris 1 responuible for the symptom which he
interprets as a breathing difficulty Since this is a fauly
common experience 1t behooves the doctor to take plenty
of time in obtaining the patient s istory 1f there seems to
be any question about the presence or absence of pan.
‘There n one other very important basic conuderation
and that concerns the senuibility or nervous sensiuvencss
of the patient. It 13, of course an axiom widely quoted that
1n the practice of mediane the host must be conndered
equally with the disease or 1ajury itself Thisis particularly
true of the sympioms of cardiovascular dusease. A relatively
msensidive person may be hard hit before he feels nd
while a very senstive patient may feel badly with relauvely
htele disense prezent. A corollary of this 1s that a penon, no
matter how semiltive, aan school himself or herself to en-
dure pain or other symptoms with overmuch fortitude
hiding his or her illnas from family and friends and, in-
deed, even from the doctor until 1t may have become far
advanced Thas matter of sensitiveness and endurance must
be carefully weighed by the physician at the time of the
first examination. The atutnde of the patient while he tells
the story his presentation of facts, the attitude and com
ments of whatever member of the famuly is present or near



32 DIAGNOS[I AND TRFATMFNT OF IIFART DITFASE

at hand and a few findings on physical examination are
useful clues For example, the patient may be obviously
\eTy nervous or apprehensive may sigh or tremble may
peospire or show a fast heart rate at the ume, hus reflexes

espectally the koee jerhs, may be hypersctive and he may
olntously exaggerate or indeed minrmize tus pain or other
symptoms All this reactson 15 fnlly as important i diagno-
113 and treacnent as the details of the symptoms themsel es-
Inadentally a point of much mgnificance sometimes over

looked 1t that a very nemvously senutive person can also
become very 1ll with coronary heart disease for example

but at fing the disease 1tself may be underestimated or even
tgnored by farmly and doctor because of the fact that the
person 1t question has always been nervous and apprehen

sve and mdeed not infrequently hypochondnacal One
must be on the outlook for thus.

Coronary [nsufficency Of all the pains and diuagreeable
sensations cawsed by heart trouble or related directly with
the heart that due to coronary msufliciency 1s the most
mportant and so will be ducuned fist It should, how
cver be observed that coromary insufbciency ean occur
without pain Although thiy s true thus fact has on occa
s1on been overemphasired There arc to be sure some pa
tents who fail to preent subjective evidence of acute or
subacute coronary nsufficiency which 1s clearly evident by
obyectise findings but these crses are relatively very few i
number In threm there 13 either a masking of the pain by
the prasence of 2 state of shock as for example in zcute
coronary thrombosts or postoperatively or by anesthesia
induced either for surgery or other therapy or indeed even
v1a alcohol or by a psychotie sate or extensive disease of
the central nervous system which can make interpretation
of symptoms difficult or jmpouible or finally and Jeaut
commonly of all by an extr y lack of fbillty It
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has been said thae a full blooded negro does not have the
charactensiic symptom of angina peciords n the presence
of coronary wmsufliaency We need however much more
accurate nformation than we have 13 yet to know the
degree of correcinen of thus elmervation. At any rate the
cluef reason a3 1 bave found for the statement that pamn-
len coronary imsuffictency u relatively common is the fal
ure of ohwen en 10 obrain adequate histories of the patents
concerned.

In the great majomity of my patients the dugnoms of
coronary insufficieney 15 eary based on the presence of the
charactenistic symptom of angina pectorn. { would estimate
that 1n at least 90 per cent of pauents there is no difficalty
whatsoever and 1n them one doesn t need to seek for other
due

The typical story 1 of course that of substermal oppres-
non hgh low or intermediate m position v 1th or without
radiztion of a numbnets to both forearms but usually pre
ponderantly i or even himited 10 the Jeft nde lasting a few
mtnutes at 3 tme induced characterntecally by effort or
exciterment, and relieved by rest or nitreglycenne. The
patr doestt t need (o be severe 353 matter of fact s often
mild and sometimes only a suspicion of a pam In ™ ex
penence 1 s rarely attended By the seme of impending
doom or dmsolution so often mentioned In past olnervens
nch apprehension of death 1 have found actualfy more
often tn nervous persons without angina pectorns et with
such a conditton as neurocireulatory asthenia. A lielpful
clue 10 the diagnons s the gesture of the patient in Jocating
the poition of the pain he praccatly never points to 1t
with one finger but places a palm or even both pabms over
the front of the (e The palm 15 unmally laid mer the
sternum in the case of angina pectons {{ 1t s placed oner
the left breast the ache of neurocimulatony asthenia 1s more
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Iikely to be the ansner As already stated, one should 1e
member that many pauents refuse to call the sensation pamn
but use other terms to designate the heaviness or droking
that they feel Heberden hrmself in cownng the words
angina pectoris 1o 1768 picked out the Greek word for
stranghing to dudnguish it from other kinds of pain or
dolor

One of the most interesung and nmportant variants of
angina pecorns or of pain due 1o coronary iufliciency Is
the discomfort that may be indaced thereby outnde the
chest altogether or mn the back Usually the pan starts
charactenshically substernaily and then radsates to or 18
followed or accompamed by pain tn left arm wrist or hand
most commonly right arm sometimes and neck  jaws
teeth back or upper abdomen less often. Radsauon of sub-
sternal pain to the jaws or teeth strongly favors ity inter
prewation as angina pectorts I have never observed s
radiation or occurrence in the lower abdomen or legs, but
I have encountered 1t 1n the flanks. On ocrasion the mdia
tion may be revened 1 us direction siarung outside the
chext but radianng finally to the substernal area In very
rare 1nstances the pain may be actually lunited to one or
mare of these outlying points and 1n such cases the duagno-
513 may be very difbcult It should be added that adiation
of pamn to the left arm does not establish the dugnous of
coronary isufficency since there are other causes

The most important clues are the production of the
pain by walking fast or uplill nithout undue motion of
the part affected such as wrist arm shoukder or neck and
by sts quick relief by nitroglyeerine Sloning the heant rate
by carottd sinus pressare Juas also been noted to clear the
pain away more quickly If the pain 1 produced only on lo-
! mation and pot by walling [zt one rannot aseribe it 10
coronary insufficiency The final clue to thy unusual mani
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fataton of coronary imufficaency 15 the presence of some
Previous or current mnjury to the arez that is painful or
other lesion of the part for example, sprain or strain, du-
placed intervertebral disc, arthritis bumibs or severely
infected tooth root. Thus such a pmn posinon might be
ascribed to a sympathetic sensory dutnbution or radiation.

Tiwo other observanons about angina pectoru are of
specaal anterest. One 13 that this sympiom 1s commonest at
the beginmng of the day (for example on walking to
garage, bus or train after breakfast) and at the beginning
of some exercise such a3 golf, 2 physwological vasodilattion
affording protection later The other 15 that 1n the case of
more serious corvonary wwufboency anginx pectors may
occur on finst Iying down at might or later to awaken the
panent this 15 called anging pectons decubitus and de
mands respectful consideranon and treatment and careful
differenuiation from the paun induced by a hatus herna
which docs not cause pain on walking but 1s often relieved
thereby

Clues that are helpful in ruling out angina pectons are
nurerows. Among them are the followaing 1) a sharp
stabbing or needle like character of the pain, °) a throb-
bing pain 3) a very short duration of a few seconds only
4) a very long durauon of a half hour or more unless
coronary thromhons or some continung strain such as con-
tinuous effort, excitement or tachycardia (especially parox
ysmal in type) is in progress, 5) induction of the discom
fort by eating or duning rest seated and not by effort in the
same casc or recumbency 1 the supine pontron 6) relief
of chiest pain by effort, 7) mduction of the pain by light
or moderate use of the arms epecially by raming an
arm without any dlscomlort during fast walking 8) :nduc
tion or aggraranon of chest pain by deep breathing, and
G tenderness or et the site of the pain,



36 DIACNOSES AXND TRFATMENT OF HEART DISEASE

I would add at tns pont that the particular causes
raponsible for the clues just mentioned are 1n parucular
conditions such as a) digestive dusorders, especnally spasm
of csophagus or cardia of the stomach (cardiospasm) that
may Dot only mum:c angina pectoris due to coronary msuffi-
ciency but not uncommonly comphcate 1t b) bruuses,
sprains, arthnus bursits, and other such abnormalities in
chest wall spine shoulders and neck, c) neurccirculatory
asthenta, d) neuntis as i herpes zoster and ¢) perrcarditzs
Skillful and expenienced questioniny, and physrcal examin-
tng usually suffice for the unrmelling and proper applica
tion of the vanous clues ex en before resorting to laborator
procedures n particular of coune to clectiocardrography

The commonest mistakes are of commusston rather than
of omision and 1n calling other troubles coronary imsulft
aency Cardigspasm, cused by imiabihry of
and stomach often produces substernal discomfort that
simulates anginz pectorts in ponitton chiracter and dura
ton but not i the arcumstances of 1ts occurrence The
pums are apparently not however exactly abile since a
good many patients who hve both can tell them apart
The digestine disorder aften evtends over much of the
patient s lifetime although 1n \anying degree 1t may de
crease or cien diappear when smoking 15 stopped or
nenous straims mbude. Someumes the discomfors caused
by cardiospasm ends in the belching of gas and 3 hen an
attack of angina pectoris 13 accompanted by ardiospasm or
15 2 cawae theteof the coronan insufficiency pain inay scem
to be unwuzlly proloaged and to be relicved by a belch

Pamn from a skeletal abnormality of some hind 1n bones,
founts, mascles, and bursae can be very confusing especally
if the pun therefrom fs substermal or in the left shoulder or
arm There are several clues to such an orlgin of pain As

already noted abose motion of the affected part unnally
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indures pain, aj may certain positons in bed at night.
Tenderness on pressure over the nite of the pain is strong
evidence 1n support of this dragnosis moce that nign 1
not an accompaniment of uncomplicated angina pectoris.
There may be 2 stiffness of a joint or of the whole neck or
of an arm. An important query concerns the onigin of the
lenion there may have been an accrdent or 2 muscle strain,
arthritts may have begun to appear 1n other parts of the
body or there may have been prolonged 1nactivity as in
the case of bed rest for vamous ills such as myocardial
infarction. The so-called shoulder arm syndrome may arise
in this way compliaung the comvalescence of some pa
uents after coropary thrombosis but 1t has been a rare
compliation 1n my coronary heart disease cases and 1s not,
i my opinion to be related any more 1o the coronary
disease 1tself than to any other cause of long invalidism
perhaps my long establuhed custom of relatively short bed
test (not over three weeks) has helped to heep down such
a conditton

Neuroarculatory asthema 13 often wrongly interpreted
as coronary tnsufficiency just as it 15 also wrongly treated
as myocardial mnsuffiaency The very mulapliaty of the
symptoms of this condition causes confusion even though
1t 15 perhaps the chief clue to the correct diagnosds. Here
the prolonged heartache often accompanied by precordial
tenderneys on percussion or palpation iy very dilferent
from angina pectoris. Hasty questioning may however
muss this easy differentiation as to position, character and
duration since the patient simply volunteers the informa
tion that he has antenor cliest pain induced or aggravated
by effort or exatement This one common bond with
angina pectorls is no reason for muisdiagnoss but f1s promf
nence 1n the over all pictare of neurocircalatory asthenia
vt responsdble for ius carly label as the effort syndrome
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In most cases of neurocirculatory asthenia the chest pain
18 less complained of than 1s the difficulty of breathing of
the sighing type winch was discussed m the chapter before
this one

True neuntis involving clrest or arms 13 far down the
list 1n differential diagnosis. Pressure on nene roots tosc
neunus and nflammatory duease give ruse as a rule to
symptoms easily distinguished from angina pectoris. The
pain 15 rarely substernal it 1 sharp and more like a tooth
ache and 13 of long duration although 1t may come and go
rapidly as a throbbing sensation The very disagreeable
left chest pain of herpes roster may sumulate the pamn of
corpnary thrombosis in duration and severity but 1ts post
tion 15 different 1a that tt extends much further posteriorly
often follows a2 narrower bandlike course and reveals no
abnormality in the electrocardiogram  Alsa 1t 15 a very
much rarer condition and when it is responuble for an
obscure chest pain reveals 1self eventually in the crop of
herpetic shan lewions which should always be looked frrn
the follow up of a diagnostic problem Finally the term

intercostal neuralgia  should be applied with great hes
tation 1f ever It covers a mulutade of condittons some of
which like muscle strain ean be readily diagnosed with
2 lutle care Generally the term means nothing except an
admssion of ignorance which 13 better expressed n some
other way such ar chest pan of unknown ongin

Earhier in this chapter 1 have referred to the pan of
acute coronary thrombosis due to myoaardial anovia or
infarction as well as to the pain of angma pectoris. is &
matter of fact, they hase exactly the mme characterntia
except {or the long duration of the former and 1ts greater
tendency to cause collapse \ery rarcly 13 there prostration
with angna pectoris although there 1t such a condution s
that described 10 1799 by Parry which he labelled syncope
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anginosa. Very mirequently a pauent may actually famt
with angina pector, apparently through s sudden abrupt
drop wn p and incdendally 1t poanble 1o uduce
nneope 2 susceptible person by an a erage doe of
nurogiycenine (1/100 graw or 0 0006 gam) It s on the
othier hand quite common for x patent suffering from
acute covonary thrombons to develop a sharp drop 10
blood pressure and a state of thock The revene 1 also
possible 1 fewer csen of acute coronary thrombouns, that
15, @ tise of blood prawsure to hugh levels rempatarily dur
1ng the pan which apparently acts as a prossor agent.

Reference should here be made to dues to duungush
three severe fulminaung accudents to health from the con-
detsant of acute coronary ¢ cotaboss which they sometimes
resemble The firnt of these 13 quite common and consts
of pulmo 1ary embolism Alibough there may be precordiat
pam with wch an eppode evpecialty when there 13 an in
adequate coronary cirenlauon to sart with there are dis-
unguishing features wi tc conant ay a rale of o sharp in-
crerse in heart and respiratory rates as well a3 fever when
there 1 embolism fung snigns induding localtzed rales or
conwohdation s ray exrdence of atelectans or sarning i
lungy, 1 a few caves of the acute wr pulmonale characterts-
¢ changet i the electocardiogram  and later pleurssy
pann ard a frictton rab and wmetimes tendertiess aver the
site of 2 pulmonary infarct As 2 matter of facr hoth cwndt
trons may occur together puimonary embolism complicat
g ac te myocardal mfarction and  sce sersa

The second condition to be differennated 1 an scule
abdaminal emergency sucl as the panage o ointrucnion of
2 galt stone rupture of a visus (eg  chrough 2 peptic
ulcer} mesenteric chrambotis or embolom or a rupture
of an atteriosclerotir ancuryum Since the symptom and
ngms of thewe condirons are almost att subdiaphragmane,
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an error should rarely be made On occasion howeser we
need all tests 1ncluding electrocardlography to be sure
and agamn we must remember that both conditions are
often assoctated (without causml relationship) Thus s espe
cally true of gallbladder disease and myoeardial infarc
tion It should be noted that although there 13 sometimes
coronary 1nsufficiency pain limited to an arm which there
fore might e called angina brachialis there is no real
entity such s angina abdominis due to coronary inwffi-
ciency if one excludes pain Jocated mn the eprgastrium
which radiates neither up nor down Sometimes an arterio-
sclerouc aneurysm in the abdomen may ache and a2 marked
sclerotc or thrombotic narrowing of the mesenteric arter
163 with severe reduction of blood supply to the 1ntestines
can ausc setere pain duc to anowia which has sometimes
been called angina abdomums. Further evolution of thy
process may lead ro intesiinal mnfarcuon with or 1 ithout
complete thrombotic mesenteric occlusion

Finally there 15 sortic wall duissection 1n the chest The
abrupt onset of excruaating pan often maximal at the
start s radiation as a rule to the hack and often down
the spine to the legs the involvement of vanous aoric
brancha with interference of the blood fow therern the
absence of electrocardiographic chianges unless the coro-
nary flow is interfered with by hemorrhage 1n the coronary
artery wally and the much ligher early morahity in the
case of the dissecting anetirysm of the aorta are all clues
pointing 1o the aortic Jesion.

\ext, ne come to inflammatory lewoms in the thorax in
particular plenrstes and pencardstss. The former 15 com
mon when uncombined with the latter and grves rise to
pain that 15 21 a rule not precordial but in the lateral or
posterlor portions of the chest. \cute perfcarditiy however
does often give rise to precordial pun which (s sometimes
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severe and not nGequently asocated wath pleurius (pleu
ropenicarditis) Such pain, attended by fever and leulocy
toas and by senal changes m the electrocardiogram aan
nmulate acste myocardul nfarcuon and needs crefut
evaluanion A helpiul clue s the mcrease of the paun dur
ng tull deep respiravion 1o the cse of nfectuous perd
cardis. Such aggravation by breathing 1 rare i acute
royocardial wnfarcion eten when there i 2 pencardual
fricuon rub due o mrothvement of the epsardium by the
wnfarct. There are exceptions in cases of miarcuon with
extemsine pencardits when the parieta! penardum and
adycent pleun are alio mval ed. Another clue 1s the early
appearance of fever and fricoon rub immediately after the
pamn of pericardits begimy or tndeed otcurTing cotna
dentally Alihough the elecirocardiogram is sbnormal
most instances of acute pervcavdits the patiern can be asa
rule eanly duunguuhed from that of acute wmryocardiat
infarctuon.

Up to now 1o this chapier the docusion of asrdiorasn
ar pan has been himited 1o that deperdem on cotomary
nsuffiaccy or thrombosu to pencardtts, and to dis-
section of the aottic wall and a1 @ mater of fact there
Ltile ehse 10 present of unpostance concerming pan 1 the
{ean and great essels

Tan due to presure from or rupture of an sortic
«n urysm tn the thoras s (ar lew common nowadays than
1t was a generaton ago because of dhe sharp decrease of
aottc sphiin. It can wsually be exnly dentihed In 10
charaaer duratron and especully of coune by x my con
trmation of the presence of the ancurysn The heantache
of newroarc ilatory a thema has afteady been referred to
1t 15 commmon and resdily diagnosed on the tasis of 113 char
acter of the type f person affrcted and of the concrdent
1ymptoms which always accompany - Pulmotary ascular
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pan has been occasionally referred to as a basis for the so-
called angine Inypercyanotica dSudden stretching of the
pulmonary artery walls or of thase of 1ts main branches
does occur acutely when there 1 a masive pulmonary em
bolus and may perhaps account for some of the discomfort
which accompanies the extreme dyspnea of such an epuode
but 1n such cases coronary isufficiency at least in part due
to myocardial anoxsa or hypoia mn an older person 1 1th
Iimited coronary reserve can also cause dustress at such a
ume Pressure from a rare pulmonary artery aneurysm n
a very rare cause of chest pamn

In closing this chapter an 1portant basis for typical
angna pectoris not due to coronary atherosclerosis or ob-
struction should be mentioned. It 15 possible to have 2
heartache or almost uruquely even angma pectoris when
there 13 myocardial disease due to rtheumatic fever or other
cause \ery recently I encountered a case of so-aalled endo-
cardal or endomyocardul fibroel. with very heavy
heart whose case I had followed for 15 years before he died
at the age of 71 of congestis ¢ fatlure. He had had absolutely
characteristic apgina pectory on effort during ail those
years and had slowly developed left bundle branch block
but at autopsy hus coronary arteries were capacious, there
was very little coronary atherosclerosis and the myo-
cardium showed no mfarction In some cases there may be
to be sure, some coromary narrowing but far too little to
explain the pain There 15 one thing in coromon 1n these
cases and in many of them a subudiary factor The ex
planauon 1y probably to be found 1n the extra load 1m
posed on a my xardium wlich is not strong enough to
support the load with the avatlable ovygen supplied by
a coromary arculation which should be zdequate for a
stronger muscle or for a lesser load Thus ane finds left
veatnicular enlargement or esen total ventricular hyper
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trophy insuficient to carry the burden of severe hyper
tension of large myocardial scarming, or of zorttc valve dis-
case (stenosis or regurgitation) without more oxygen. That
happens before the myocardinm actually faus with ensuing
congestion 1n lungs or systenn arculatton.

Once myocardial insufficiency sets 1n, the symptomatic
endence of coronary msufficiency subsideas zlthough at
the turn both mey be present even from day to day Thus
particular sequence of evenm u true whether the angina
pectonis 13 due to coronary arterial obstruction or to the
much less common mechanism described above

The subnidizry factor mentoned 1 the effect of a hughly
sensitive nervous systerm which reacts suddenly to increase
the heart load by rusng heart rate and blood pressure on
exatement or effort. And there 15 one final factor behind
angina pectons n some cues of little or no coropary ar
terial narrowing and that u a high degree of aortic velor
stenans usually scquured and rhenmaue in ongin, which
sharply reduces the stroke output of the heart and thereby
lmits the amount of blood which enters the coronary
arteries An important cause of sudden death 15 high grade
apTUlC Stenosis.



CHAPTER O

PALPITATION

PAI PITATION 13 the least wnportant of the
three common cardiac symptoms and yet 1t 11 often of great
significance as & clue to explann the sudden onset of either
of the other two dyipnea and pain or to reveal the cawse
of a cardac neurons.

By definitton palpitation 15 the consciousness usually
disagreeable of the heart beat whether regular or irregular
in thythm and whether fast slow or of average rate It
occurs wirether the heart 13 diseased or not and 15 in major
degree dependent on tiie nervous senubihity of tiie p-rson
under conmderation. Thus a very sensitive individual may
feel dusagreeably even a relatively slight incrcase of the
normal heart rate (sinus tachycardia) he may wince at or
be ternified by a completely unimportant extrasystole or
premature contraction or he may be completely prostrated
by a paroxysm of tachycardia which although annoying,
may be quite benign On the other hand an nsensitive
person puay be quite unconscious of the occurrence of
extrasystoles and even hardly aware of considerable tachy
carda whether parosvysmal or not. Those are of coune
the extrernes most mdividuals fall into the large mnter
mediate group

A further basc comsideration concerns the findlnas at
the ume of examination of a person who complains of

41
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palpitation. The heart may then be regular and well
within the normal range of rate, and yet the past or recent
fustory of the pauent may clearly reveal a duorder of
rhythm at the ume of some episode of chest pain, shortness
of breath funtness or malaue lasung seconds, minutes,
houns days or cven weeks Too hasty a questiorung may
fail to uncover thus important clue znd the patient may
be wrongly regarded as wholly neurotic or as having suf
fered from serious heart auzcks neither of which extreme
appraials 13 correct. Two 1llustranve cases which 1 en-
countered during the second World War are examples of
a common failure to look for 1mportant clnes or to wmter

pret them properly when they are found Both of these
cases were hypersensitive young soldiers with cardiac net-
roses but no heart ducase Both had had paroxysms of
tachycardia. In one case the doctor who made an examina

ton a few hours after 2 paroxysm found nothing wrong
and overdid his reassurance intimating that the heart ac

tack was an 1maginary one this attitude caused an an-
tagonum and distrust which deepened a cardiac neurosis
already beginning Equally unfortunate was the attitude
of a physician who 1aw the 1econd young man dunng 2
pa mysm of tachycardla prolonged bed rest and vanous
miedicines were prescribed and continued for sometime
after d ¢ parovysm was over and the panent was left to
believe that he had had a serious well nigh B2tal heart at

tack establishing a cardiac neurosus of high degree. Some
years ago an apecally unfortunate case of this sort came
under my obsenvation. A middle-aged woman otherwise 1n
good health was admitted to the hospital for an addiction
to morphine that had extended for many years following
the overtreatment of a few paro\ysms of tachycardia 10 ber
youth. There was no evidence whatsaever of any heart dis

eyt or orner 1Mo extep for e morpinmsm and yeushe
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had acquired such 2 sensittvity to an increase of her heart
rate of only 10 to 20 beats a3 on the occasion of my own
examumaton of her that she would at snch umes cry out
1 anguush for more of her soothing rmedicane With some
dufficulty she was restored to good health with a cure of her
opiate addiction.

The commonest type of palpration is simply conscious
neas of a forceful heart beat during normal rhythm whether
the rate 13 raprd, slow or average There are many causes,
includmg  effort, excitement, fever toxic states, and
trauma. Rarely however 1s this symptom ltself bothersome
enough to be a speaific complant.

Next 1n frequency are extrasysioles or premature con
tractrons The great majority of persons who show eatra
systoles have no heart disease Such beats are commoner in
cardiac patients than m noncsrdiacs and also chey are more
numerous with increming age Most persons are conscioas
of this duorder of rhythm when 1t fint occurs but they
often become accustomed to it and after # while may not
notice 1t at all especially if it comes regularly every few
beats and indeed even as often a1 every other bear The
arrhythmia may be felt as the carly beat 1self or as the
pause foliowing the premature beat or as the postextra
systolic thump sometumes all three semsauons are feit T
myself have noted 2 full sematon 1n the neck at about the
tme of a premature beat due doubtless to the warve of
blood sent up from the amum when 1t contracts at the
time that the ventricle ftself 1 still in contraction and the
tricosprd valve i sull closed. A few liypemsensitive persont
may Ieel extrasystoles as painful sensations and be fearful
that they mean angina pectoris or othenise indicate heart
disexse but reassurance relies es thewr anxlety although the
disagreeable sertations may continue. In a cave of yery
casily induced angina pectoris exther the extrasystole itself
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or the forceful postextrasystohc beat may be felt a1 a
twnge of pain closely resembling angina pectorn of effort
1o character and locauon but not 1n duration. There 11
Irttle or no difference mn the semsattons of atrial premature
beats a3 compared with ventncular premature beats which
are much more common Premature beats induced by ex
crase are more likely to be found in heart discase than are
such beats ocourning at rest.

The three more common abnormal mecharusms of the
heart beat responnble for paroxysmal tachycardia are as
follows atrial paroxysmal tachycardia, atnal fibrilletron,
and atral flutter Chmral dues to dustingmsh between
them may be helpful but, of course the electrocardiogram
18 the best technuc of all in their differential dugnosis. 41rial
paroxysmal tachycardia 1 the commonest and 1s often dis-
anguuhed by 1ts brewity lasting frequently only a munute
or two up to an hour or two ¥ starts abruptly (a crcum
stance often well described by the vicum) and ends a
suddenly although 1ts termumation may not be so well
noted by the patient 1f sinus tachycardia follows it It may
on occasion, be stopped abruptly by carotld ninus presure
and 1t u almost nvarably perfectly regular at rates be
tween 130 and 180 per minute It most frequently occurs
1n persons with no hearr disease.

dtrial fibrillation 13 a real arrhythmua with gross irregu-
larity of rate which ranges 1n rate as a rule when untreated
between 130 and 180 it lasts generally for hourn, days,
weeks, or often permanently and is not stopped by any
measures except specific drugs i parncnlar qumdine
the heart rate n atrial fibrilladon is howeier generally
readily controlled by digitalis, 1n the absence of thyrotozr
coms, infection, or infarction but enough digitalis needs to
be given to control the rate reasonably duning mild ever
se s well as at rest Atrial fibrllation 11 much more éom
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mon in patients with heart dusease than in persons without
it 13 ot frequent as a complication of mitral stenosis bue
1t occurs 1n many other conditions, for example paroxys-
mally with pulmonary embolism,

Atrial flutter 15 more or less betwixt and betwneen these
other two amal arrhythmuas but Like the others 1t starts
suddenly 1t 1s wsually attended by a regular rhythm and a
rate of 150 the atria beaung at twice that speed but able
as a rule to transmit their sumulus to the ventnicles only
every other beat because of two to one heart block. On oc
casion spontaneously or as the result of vagal action via
carotid sinus pressure or digitahs effect the degree of block
may be increased regularly or irregularly so that only every
fourth stimulus 1s tramsmitted or alternately third fourth
ffth or sxth When the block 1s thus increased consistently
the tachycardia 15 controlled although the actual amal
flutter mechanusm may continue indefinitely Atnal flatter
18 las common than either fibrillation or parosysmal
tachycardia it lasts a3 a rule for days but 1t may be brief as
for hours, or prolonged even for years.

A fourth type of paroxysmal tachycardia is that which
onginates in the ventricles (ventricular paroxysmal tacky-
cardra) but it is much rarer and often much more serious
prognostically than the other three types since 1t 13 more
often associated with important heart disease particularly
cotonary tn aature It is usually rather bonef lasting min
utes to houn, but like the other Linds of parovyimal
tachycrdia 1t may precipitate coronary or myocardial fail
ure in a2 cardiac patient 1t rate ranges wsually from 140 to
180 and tends to be shghtly irregular although genenally
an clectrocardiogram 1s necessary to differentiate 3t from
atrial paroxyimal tachycardis The differentlation s of
)mportance because of dilferences in therapy For example
m the case of the ventricular arrhythmias digitalis 15 out
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of order 1n fact digitalis mntoxicatron 15 ane of the canses
of this duorder of rhythm gquuudine and pronestyl are
frequently effective.

One other very rare type of paroxysmal tachycardia 1s
that aruing mn the atniovenmcular node 1t 13 called nodal
tachycardia but can be dutinguuhed only by electroardio-
gram from atrial parovywunal tachycardia which 1t resem-
bles cimically

In contrast to the patents with cardiac nearoms precipr
tated by palpitaton or by the wrong treatment thercof
and to those with premature contractions and paroxysmal
tachycardia without heart dusease there are the very impor
wnt and often scrious cases of heart discase whose pain or
dyspnea or even death may he cuused by disordens of heant
rhythm which occur usually as tachycardia regular or ir
regular and aoial or ventricular Quute often such patients
do not complun and indeed may not even be aware, of the
duturbance of rhythm itself because of the abrupt se-
quence of the vastly more disagreeable pain or dyspnea
which masks 1t. Since, however it 1s of the greatest impor
tance for the phyniaan in diagnosy, prognosu and treat
ment to disunguish between coronary or myocardial in
sufbiciency 1ndaced by overwork caused by effort, excite
ment or paroxysmal mchycardia of any type on the one
band and such insufidency occurring esenually at rest on
the other clues a3 to disorders of rhythm should be scrupu-
lously looked for The paroxysm may be over by the tme
the patuent 13 scen by the phyucian and therefore careful in-
quiry thould be made a3 to the details of the patients
scnuations at the onset or just before the onset of the pain
or shortnes of breath, Was there a racing of the heart first
or sumultaneously? Or if the heart did seem to beat fast
during the attack did that follow after a bit the beginning
of the pain ot dyepnen iself and v seem 1o be 2 wevaly
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rather than a cause? And just how fast was the heart beat?
Usually the patent cannot tell the hezrt rate watt any
degree of accuracy but he may recognize that it was about
double the usual rate Sometimes 1t 13 1mposmible to answer
this question at ail and then 1t 13 wise to ask the patient
to call the doctor at once at the onset of the next heart
attack. The physcian can then tell by observation or better
sull by electrocardiogram whether or not there 1 a dis
order of rhythm. At umes even on the first occuion the
doctor may note an arrhythmia of which the patient 1s not
conscioun

One of the mast :mportant clues in cardjovascular diag
nosu and treatment 1 that of tachycardia whether atrial
or ventncular responstble for prolonged angina pectoris
or pulmonary edema In & person with much hmmuauon of
cotonary reserve x sielus angimosus may be 0 1nduced and
continued for hours, 1ndeed so Jong that there 15 2 close
resemblance of the zttack to one of acute coronary throm
bosis v hich it 13 of the greatest importance to rule out. In
the case of the status angincsus due to an abpormal tachy
cardia the treatment primarnly consists, of course in the
treaument of the arthythmia, to be followed ually by
only a few hours of rest instead of weeks of rest as in the
case of acute myocardial infarcrion. If the pun 1 severe
duning paroxysmal tachycardia morphine or other opium
denivative may be necessary st an the case of coronary
thrombasis but one does not need of course, to began anti
coagulant therapy Although the electrocardfogram reveals
the abrormal mechanism it may not be very helpful other
wise except as taken sedally since the temporary nijo-
cardial anova may cause temporary changes 1in $-T seg
menu and T waves that cnnot afways be distnguished
from the beginning changes of acute myocardial infarction.
So soon as the tachycardia js aver the electrocardiogram in
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the arthythmia group tends quite quickly (in hours or
days) to return to 1ts former state and, of course, the fever
and leukocytosis of myocardul mfarction are absent.

Much the ame 13 true n the cse of the paroxymmal
dyspnea and pulmonary edema induced by paroxysmal
tachyeardia 10 two types of heart disease. One of these types
is that of left venmicular myocardual weaknes with low
rescrve secondary to hypertemion zartic valve disease
(stenons, regurgrtauon, or both) or infarction (old or new)
The newly 1mposed tachycardia proves to be too much of
a burden the left ventncle fails and the lungs become
congested. Thus state of sffairs usually lasts for bours and
subsdes alowly after the tachycardia has cleared up which
may happen spontaneowsly or by treatment viz quinidine,
pronesyl digizls, or other specthc drug or measure It
may be simulated by acute masive or even moderatesized
pulmonary embolium which usually induces 2 sinus tachy
cardia of hugh degree even up to 140 to 160 per minute,
thus resembling the heart rate in paroxysmal tachycardia
It 11 obviously unportant to disunguish between these two
conditions  some of the clues have been presented in
Chapter 4 on Breathing Dificulties but 1t is olnious that
electrocardiography quickly dutmguishes between the
stnus tachycardia of pulmonary embolism and paroxysmal
tachycardia a3 such encept 1n the rare cases 1n which pul
monary embolsm 1¢lf may actually induce a paroxyso.
In any case po matter what causes the pulmonary edema
morphine 15 the drug of cholce 1n additron to any other
speaific measures such as quinidine and digiealis that are
indicated.

The other very unportant basis for acute pulmomary
edema induced by paroaysmal rachycardia is mitral stenosis.
Here, of course, 1t 13 not myocardul weakness and failure
that are the underlying cause but mechamicl obstruction
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which prevents a free flow through the lungs and left
heart chambers of the blood that 18 pumped on vigorously
by the dll then unobstructed rapidly beating right ventn
cle Mutral valve surgery may solve this problem after
careful study following the paroxysm.

Finally there 1s one other hind of palpitation due toav
heart block not assoaated with rapid atmal rate There
may be true dropped beats as the raxult of which there 13
often consciousnew of long pawses 1n the heart action
followed by unusually forceful beats due to the expulsion
of a larger amount of blood from the 1entricles than usual
this blood having accumulated during the longer pauses.
Such pauses and hard thumps may occur after every second
beat when the degree of block 13 three to two after every
third beat when the grade 1s four to three alter every fourth
when five to four and 3o on. Or the grade ol block may
be very vartable When the riythm 1s regular though slow
32y 9t 40 due to two 10 one block or even slower at about
32 when there is complete block with independent ventric
ular action there 13 usually mo palpuation Indeed some
relatnvely insenmtive persons are not even conscious of
the arrhythma in partial block If there 1s an interval of
prolonged cardiac standsull in very high grade block, fant
new and tien syncope (Adams Stokes syndrome) may en
suc ths will be discussed 1n the next chapter

A very mare variant of the consciousness of an frregular
bradycardia in a s block 1s that due to s block thatis, an
siregular slow discharge of impulses from the sa node
1tselk. It 15 to be differentiated from a v block by graphic
records, most readily electrocardiographic It may occur in
the so-clled carotid sinus syndrome or other rore vagal or
toxic depression of the sinoatrial pacemaler and 15 not
progoostcally so important as anoventricular Llock

Bundle branch block produces no symptoms per se



CHAPTER 7

OTHER SYMPTOMS

V;u_l ABLE dlues o cardiac dragnoss and
treatment are sametnnes revealed by symptoms pot so
custornanly related to the hieart as are the three that have
been discumed tn the lau three chaptens namely dyspnea
pan and palpraton. Ooasionally auention is called to
them 1n wdividual papen Lut 1t will be helptul to pretent
the more important ones together in the present chapter

Famntnesy and actual syncope are common symptoms 1n
general only rarely are they due 1o heart trouble How
cver on occaston they are very mmportant and i the ab-
sence of other obvious cause should be mvestigated as a
posnble result of cerebral anova due o an abnormal heart
1l ythm ot to {aulty cerebral arculation cavsed by cerebral
anteniosclerons with some superimposed stramn. Ttere are
11ve disordens of thythm that may cause these svmpoms,
The commonest 1 an extremely fast heart rate due to atnial
paroxysmal tachycardia whuh may be n the form of an
ectopic atrial rhythm etther tl ¢ usual type ot acrual flutcer
{with 1 to I rhythm, for example). Much lers common a3
a tause ks the sccomd type pamely an ectopic ventriculer

v thmt. Atnal fibnllation rarely induces a rate fast enough
(that 13 over 180 or 200 per punute) 1o QU even any
prancunced famntney ande from actual syncope. As &
matter of fact, loss of consciowsness 13 rare with any type
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of tachyeardia chough 1t does occur Onee 1n a great while
famntness or even actual syncope may occur briefly at the
end of a parovysm of tachycardia when the heart stands
stull just before the normal rhythm 1 resumed.

Syncope 1elf when of cardiac origin 15 more commeonly
due to a third disorder namely ventricular standstill than
to any other cause such as extreme tachycardia. The most
common type ot ventricular standstiil 1s that due to very
hugh grade partial heart block in which no atrial stimulus
passes the 2+ node and bundle for an appreciable length
of ume (mnimum of about mx to eigls seconds) and 1n
wiuch there 13 no ready occurrence of ventricular escape

A vagal reflex, as from carotd ninus pressure may pre
cpitate partial hieart block with or without weakness and
syncope Becmue of thu possibility 1t 1 often wise to try
to black this vagal reflex by belladonna or atropin 1tsell
wluch may tide over the worst of the symptomn. It 18 to
be noted that ventricular standsull long enough to cause
syncope may occur paroxysmally and to the surprise of
the obserier even though the electrocardiogram may show
no a v block at all between syncopal attacks Another point
of coasiderable importance (o remember 13 that some per
soms with paroxysimal a v block which may induce syncope
can faint away with cardhac standsull upon the apphication
of pressure over the carotd sinus. The carotid sinus may
not be unduly sensttive but the normal reflex may uncover
the av block and be wrongly diagnosed as an example of
the arotd sinus wymdrome Electrocardiograplue study
quickly cortects tus error Inasmuch 25 any syncopal attack
in the Adams-Stokes disease @an be fatal 5t 11 npse to use
a1 a test caroud sinus pressure only with great caution m
n alder person who may have euher actual or potential

av block
The fourth disorder of thythm which can cause falntncss
ar syncope 1 standstedl of the who, hear? that it hugh
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grade sinoatnal block long enough to mmduce paroxysmal
atral paralysa. This is very rare. Although 1t can be diag
nosed by careful auscultation at the left sternal border to
pick up the atrial contraction sounds or by areful obser
vauon of the yugular pulse with the subject lylng supmne
(Do waves are noted at all during the carduc standsall 1n
contrast to the regularly recurring e or atnal waves that are
seen 1n cases of a v block) electrocardiography 1 the techmic
of choice to establuh this diagnosis A hypersenmiuve
cxroud sinus resulung in the crond sinus syndrome be-
longs here. It 11 1n these rare cuses that atropine is likely
to be more helpful than 1n the patients with a v block.

The fifth and last disorder of rhythm that may cause
syncope and that 13 easily confused with the true ventnicular
standstll of heart block 1s translent or paroxysmal ventric
ular fitnllation As x rule the omset of venucular fibnlla
tion means the death of the teart and of the pauent but
there are occanional cases one will never know how many
who survive not only one but numerous attacks of that
usually fatal arthythmia. It can be distinguished from the
ordinary Adams-Stokes syndrome due to a v block by clec
trocardiogram (or by the feel of the squirmng not pulsat
10g, ventnicles {f the hand of the surgeon grasps the heart)
and since the treatment of the two condidons 1 0 com-
pletely different 1t it most important to obtain an electnical
record dunipg a syncopal attack if at all possible When
ventricular fibnllaton occurs as a comphation during
anesthesia or a surgraal operation life may be sved by the
quick applicanion of 2 defbullating electrical shock which
should be arailable i as many operating roorms as possible
The old ume use of epineplinne by application to the
heart directly 1mide or out, 1n emergency may be helplul
in the usual cases of venmcular standsull but 1t fs just
the wrong therapy for ventncular ibnllation which indeed
1t may induce
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If syncope due to ventrrcular or cardusce standstill or to
ventricular fibrillation 1s prolonged it oy lead to convul
sons. In fact the Adams-Stokes syndrome 15 commanly
delined as syncope and convulsions associated with marked
slowing of the pulse. It 15 to be dutinguithed from ept
lepsy by the very marked pulse slowing in the former and
the earlter occurrence or sequence of the convalitons n
the latter

When faintness or syncope results (rom either tachy
cardia or cardiac (ventricular) standstrl! it 14 1mportant to
revicw the drugs being wsed. Excensive digitalys may induce
a seT10us paroxywn of ventnicular adycardia and probably
eren ventricular fibnilauon 1n susceptible senutive or
diseased hearts 1t may cause a v block or even atral stand
sl although rarely the Adams-Stokes syndrome unless
high grade parntial block 15 already present. Quinidine
sulphate can paralyze the s2 and a v pacemalens. Chloro-
forn and related ancsthetics can cause ventncular eachy
cardaz and ventricular fibrilaton Other drugs in potson-
ous doscs can alwo produce arthythmias, and therefore all
therapy should be scrutinized when faintness and syncope
appear (o be cused by faulty heart action.

Related to [amntness and syncope s a state of shock about
which two 1mportant comments are here 1 order In the
first place shock may be induced by several serious cardio-
vascular accrdents. The most common of these 1 acute
coronary thrombaus. Two other actidents resporsible for
shock 1n occasional cases are acute pulmonary edema due
to lefe ventrrcular [ailure or to an abnormal txchyeardia in
ruitral stenosis and acute usually masuve pulmonary em
bolsm Rare causes are dissection of the aortic wall and
rupture of the mtenenricolar sepim or of heant valve
ar papillary muscle. The differential diagnosds of these
\arious causcs 15 as a rule farrly casy once one thinks of
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the various pomibilities and makes the necesary tests by
history physical eamination clectrocardiogram  and
xray

The other important comment about thock as a compls
cauon of cardiovascular disease 13 that 1t often maly other
diagnostic symptoms such as pain palpitauon and dyspnea
and may therefore confuse the obserier coniderably As
a rule however there n a short time, even if but 2 few
minutes when the mitfal symptoms were present before
thock occurred, and tomeone, a relauve, a fnend or a
bystander may be able to tell the physician about this. I
shall never forget two patients whom I aw n my carly
days ome with ntense breathieuness due to pulmonary
edema and the other with the exerudlaung pain of masst ¢
myocardial infarcnon who 1n the counse of an hour lost
respectinely their dyspnea and pan and quietly died 1n
shock

In contras to faintmes, syncope and shock, vertigo 13
rarely related to heart disease. \When intense 1t may be
traced to the internal ear as Ménidre s disease or to a cere
belfar defect but 1t an be confused with a  heart artack
11 a rare case not adequately appraned A very helpful clue
in a severe attack of acute Méntre s discase 15 th e desre
of the patient to lie with his ever closed  Comtinuows burz
ing 1n the ears should make one suspect an intracranial a v
communtcation  awscultation over the skuil may reveal
1. A ardiac or arterial mormur may be heard 1in 2
troublesome way 1n one ear or both espeaally if the carns
are faulty also

Insomnia and extreme vestlessness o chief complaints
are uncommonly due to heart dncase As a rule they are
to be ascnbed to hypersemitine nerves ander strain or e
cessive stimulation from one cause or another baut they
can in rare cases of heart discase masd other symptoms
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\ ery careful detatled observation may be needed to unrarel
clues. T have seen patients nho were sleepless becawse of
dyspoca (orthopnea or Cheyne-Stokes reapiration) of which
they did not specifically complain untl ssked they would
st up or walk the floor at might to get relicf. Hypnoues
would make them worse increasing Cheyne Stokes respira

tion for example or inducng nightmares or hallucina

tons One pauent of ntne was about to be sent to a psycho-
pathic hoapital because of these symptoms and reactions
but fortunately was discovered to have inciprent myo-
cardial fadure Digitalis and mercurial dinreties quickly
cleared his insommia and halluanations and 1 & few days
ke was pericctly comfortable Digitahis itself unlike the
hypnotics and narcotics does not cuse hallucinaniom or
psychoses although it has on occasion been blamed for dis-
turbances of the mind due to the circulatory failure for
wlich 1t 15 prescribed nor has 1t i my experience cver
caused an allergic response although such b concenably
posntble Annoyng chest pain of coronary or aortic origin
or due to neuroctreniatory asthena and bothersome palpt

@eon can act 1n the same way with much benefit by treat

ment of the specific conditions back of the insomnia ond
restlessness,

Headaches and other intracranial circulatory disturb-
ances someumes lumped under the term encephalopathy
are not charactenistically found with heart disease per s
or faflure of cither the myocardium or the coronary arcu
lation Furthermore the vast majority of headache are not
associated 11th discases exther of the heart or of the blood
vessels. Headaches are however common with hyperten-
sion and cerebral arterioscleronts and in advanced cases
way prenage wraalled  little strokes consisting of transient
P‘nl)"" cien a parual or complete hemiplegla lasting
a few liours to a day or two and clearing wholly o7 in large
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part, only to be foliowed by ather attacks and often culmi
natiug 1n a mawsive stroke which may be termnal. One
should mention in pasing the sudden excruciating head
ache that often 1 followed by fatal bleeding 1n the case of
rupture of 2 ymall (¢ congenual) ancurvam located 1n the
Carcle of Wills and calted farmuharly subarachnoid hemor
thage wually victims of this duease have no heart trouble
but only the local cerebral vascular fault wath or v ithout
hypertension

Aphana word bhindoess and lom of memory may be
tranyient or permancnt results of cerebral vascolar disease
which fits into the caategory of cither hypertensive or ar
teriosclerotic encephalopathy It 15 possible of course o
have much the same effects of varying extent and of vary
g duration from cerebral embolism secondary as in the
case of duordens of vition 10 intracardiac thrombosis,

Fusual disturbances Sudden loss, partial or complete
of the nght of one eye @n rault from embolism due to
mtracardiac thrombosus based on 2 vanety of canses such
as subacute bacteria! endocarditis involving eather aortic
or mitral valie rheumatie heart disease and large myo-
cardial infarcts ot even cardiac dilatation of any type with
failure especially if there 13 also atral { bnllation. Or thete
may be thrombous or hemorrhage with hypertension or
arterrosclerosis.

An evtemive and characteriste picture of retinal changes
1 found 1n malignant bypertension even with choled
dist cleanng surpringly 0 ocaasion wath treatment of
sanows sorts  sympathectomy hypotensive drug therapy
and the nce dict. In fact the examimation of the cyegrounds
affords one of the best clues to the severty and prognous
of | ypertennion and to the efficacy of 1ty treatment.

Flxckening of the sight and colored vision may be due
to digitalis intoxrauon and should always be looled for
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if there are other suggestive symptoms such as anorexia
nausez, or uritation of the colon or if unuwually large
doses of the drug are being admunutered

Cough and hoarseness have their ongin rarely mn ducases
of the heart or great vestels but once 1n a while they are
useful clues thereto. The former cough may be the result
of pulmonary vascular congestion and especaally pulmonary
edema with the raising of frothy somctimes blood tinged
sputum. Pressure from a very large heart, left atrium pen
cardial effusion, or zortic ancurysm can cause = bothersome
chronic cough often brassy in character when an ancurysm
1 responsible In the vast majority of patrents who com
plain of a cough however the heart and great vessels are
not responsible even though they may be discased In such
cases the cough is due to an acute or chrome inflammation
of bronch: lung tssue trachea, laryny, or upper air pass-
ages (with the dropping of sccrettons mto the trachea) or
to the rrntation cawsed by tolacco In rare cases of myo-
cardial farhure with pulmonary vascular congestion congh
18 more bothersome than dyspnez and may be mduced by
recumbency as on finst lying down at might

What has been sard about cough applies also to hoarse-
ness Very mare pauents show umilateral laryngeal paralysis
duc to pressure on the recurrent laryngeal nenve from an
aortie ancurysi or from & dilated pulmonary artery dis
placed upwards by a very large lelt atrinum A good many
years ago I happened to come across several pauents with
mitral stenous and laryngeal pamalysis but since then 1
have encountered very few more

Gastroantestinal symiptoms There are several such symp-
torm that can be blamed 1n rare cases on cardiorascular
discase but clues are often ot sought The first of these
n dysphagie Only i the rarest casces is gross enlargement

For di wwan of k mapyn xce the ppendy (poge § 1)
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of the heart itself or a masnve periardial effusion g
enough seniowly to duplace or to compress the esophagus
which 13 a very adjustable more or len elasuc tube. Much
mare responsible 13 displacement with compression by a
very abnormal aorta as 1n the case of a latge ancunsm or
by a vascular ring due to a congemnal anomaly in parucu
lar 2 night subclavian artery ansing from the descending
thoracic aorta The cloes m analynng thuy symptom are
two fint, the realization and remembrance of the posst-
bility and secord, xray studies with banom in the
esophagus, It 1s important to establsh the duagnosis nince
nowadays surgical therapy may be effective

Cardiaspasm with or without the belching of gas 1 not
a cardiac symptom but may umulate angina pectors and
may complicate heart duscase of any type. It has been dis-
cussed in Chapter 5 to which the reader b referred. In
brief 1t 1 the ducomfort subsiernal in location produced
by spasm of the esophagus and cardu of the stomach Its
causes are myriad. One of the exating factors  cardio-
spam 13 angina pectoris. Thus bas been so confusing in
the past that on occmion ewophageal spasm has been con
ndered to be the reflex mechanism of the symptom of
angina pectons set off by myocardial anoya

4norexia is not 2 cardiac symptom but 1t may be an
unpottant early clue to digitalis or other drug Intoxication.
Of coune adianced heart failure and the most acute stage
of cororary thromb may be accompanted by anoreaa

\ausea and vomeitng may be wnitiated by a heart attack
of any sort epeaally by acute coronary thrombosls but
more commonly 1t 13 the mediation rather thao the discase
that 13 respomstble Morphine and related drugs and dip
tali are eommon causes, and quinidine too may be re-
sponsible 1 ha ¢ found 1t advsable to wse a3 little oprate
a3 possible 1n treating the pain of acute coronary throm
bosls since the vomunyg that can emsue may be wore dis-
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tressing thao the pawn 1self and may at such a critical time
actually jeopardize life. Finally 1t should be observed that
there may occur mmultancously 2 heart attack such as
coronary thrombosis and an abdominal duease 1n particu
lar cholecystius with gall stones, primanly responsible for
the nausea and vormung and for abdomnal pamn

dldominal pan 13 rarely caused by cardiovascular dis-
eate The exceptions are 1) an eprgastric Jocatton of the
oppressine paun of coronary mnsufficiency or thrombosis
with or without radiatton upwards or to the arms °) pan
and tenderness orer a Iner engurged acutely by heart
farlure or peruardial efusion 3) arterial embolism to an
abdominal branch of the aorta or to 15 bifurcation v ith
obstructton of blood flotv and 4) dissection of the aortu
wall or pressure [rom or rupture of an abdonunal an
cunysm These conditions are sometunes very difficult 1n
deed even impomible to diagnose but the presence of hicart
or aorte duease or of peruardits should always cawse a
consideration of the posstbihity that ove of these complua
ttons may explaun an abdomnal emergency not readily
accounted for otherw e

Gascous distennon of the abdomen s a very common
accompaniment of heart disease and 1 usually unrelated to
1t but t can be produced or aggravated when there is con
geune heart falure or duning the few days immeduately
follon ing an acute coronary thrombosis as the result of the
parcotic therapy the absolute rest and the abrupt change
n diet

Irnitabultty of the colon even with drarrhea may be caused
by digualis or quinxdine intoxwcation and in some cascs
thereol 1s more prominent than nausca

Urinary symptoms are occastomally found in canhac
patents, usually coincidentally when there 13 prntatic
obstruction with retenton or when there s urinary tract
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mfection or nephntis. However such troubles are aggra-
vated when there 1s congestive heart failure or acute coro-
nary thrombosis, and 1t may be necsaary to tnstitate
atheter drainage and anubiouc therapy for some days
or weeks. Hematuna may follow renal infarction due to
embolsm from an intracardiac thrombus and 15 then
usually relauvely pamiess in contrast to the hematurna
which accompanies renal colic caused by alenh It should
be added that bleeding from the kidneys as well as from the
gutromntestinal and ropiratory tracts may result from
madequate control of the prothrombin time when anu
coagulants are freely used, as for coronary or other throm
bowis or embolism. One other unnary symptom of interest
13 an increased frequency or amount cused by the reflea
cifect of paronysms of tachycardia 1 some patients with
such arrhythmma It should alswo be remembered that a
copious diuresrs induced by treatment 1n particular by
mercurnl diuTetics, may be superimposed on an obstru-ung
proatate to cause much distress unless 1t 13 quidly noted
and relieved.

Sweating 1 a common symptom m heart disease as 1t 13
in many other conditons. As o cold sweat 1t often ac
companies the state of shock 1n serious cases of acute
coromary thrombosis or acute pul y edema. It occurs
also in most pauents with d secting aortic aneurysms and
i many with pulmonan, embolum. Wathout thock 1t may
accompany distresing paroxyams of tachycardia and 1t 18
common in neurocirculatory asthenia thyrotoxicoss, and
hypertenine crises. In unusual cases 1t may alto accompany
and cven marely premge attacks of coronary msuflficrency
and myoardul fafure for esample at night without
olnious pulmonary edema 1n these last mentioned cases
the upright poution affords sympeomauc rehef

Finally weekness 1 a syroptom often complained of by
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patients with heart dusease but except 1n a few individuals
with marked aortic stenosis hminng the cardiac output
and so the blood supply to the body tissues it 11 not &
cardiac symptom per se 1t 1 related otherwise to the air
culatory systemn only i advanced cases exhausted by their
disease Mach more often 1t 13 but a symptom of nervous
fatigue of neurocirculatory asthenia, of physical unfitness
due to an 1nvalid Iife, or to some specific discase such as
ancrmua or an infection that may complicate heart discase
However undue fatigue in older patients can result from
faulty arculation caused mn part at least by heart discase
and myocardial insullicrency



CHAPTER §

SIGNS

Lm 1mportnt on the whole than symp-
toms as clues to cardiovascular dmgnons and trearment are
ngns 1denufied by physcal caminauon. Although thu
statement 1s true in the aggregate there are many excep-
uons a sngle sign may on occasion be the ane clue to a
correct diagnoss. Those signs requunng mstruments for
therr detection such = the stethascope for cardiovascular
sounds and murmurs and the sphygmomanometer for
blood pressure determinanion will be discussed 1n the next
two chapters, to be followed by the aill more specal
technxs of roenigenology and electrocardiography

In the search for signs that may be important clues one
should, of course, carry out a systemanc phynical examina
ton such a5 15 routinely advisable in all cxses anyway One
can quickly corer the body from head to toe and mn this
chapter I shall follow that sequence. Tt 1 of interest his-
torically to note that Theophilus Bonctus 1n the two large
volumes of his Sepulchretum (Finst Edition 1679) estal-
Iished this systematic plan of ctse teaching

‘What signs of cardiovascular value can one pick up npon
cxamination of the head? It 15 sometimes smid that prema
ture grayness and premature baldness are common among
the young patients with coronary heart disease the former
23 evidence of carly aging and the latter as a sign of mascu
linity the male being many tumes more often affected in

65
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youth by serious coronary atheroscleroals than the female.
Although this may be true, there are so many exceptions
to this statement from both ponts of view that one annot
place much of any relance on 1t Somes huat the same thng
may possibly be said about relative lack of o beard as a
femmine trait and therefore a point agaunst coromary
atheroscleros but that too has not a3 yet been adequately
studred.

The color of the hair and eyes has sometimes been men
uoned as more or less characteristic of certam types of
heart disease, but I have not found this to be of any value
nor freckhing of the shin nor pallor nor the brunette
nor the presence or absence of acne Obsenvations pro and
con all these findings are however still in the realm of
conjecture mmnce 3o far ay I Lnow there have Deen no
adequate extensve mstematic studies thereof

There are however five abnormalsties of the skin which
can Le helpful clues. The first of these 1s pallor which is
often due to anemta and indicates the need of studying
the blood spce anemua sself not only is an important
cause of heart murmurs which may simulate those of heart
dusease but also can result from subacute bactenal endo-
carditis ov aggrarate the effects of heart discase already
present as n the case of coronary mufficiency In one
dinic my correspondent has 11itten that the hematologist
reports that more than 50 per cent of his untreated crses
of pernicious anemia have been sent to lum by the division
of cardiology Acute pallor 15 a common ngn of severe
coromary msufliciency

Cvanons 1 hen present 1y most olnfous as & rule In the
mucons membranes of the mouth but it may be apparent
in the skin of the nose cars cheeks, fingers, and toes. The
source 15 to be lor Led for 1n hieart or Jungs but st can be
physiologicatly produced in the skint by exporsiere o cold
There may be some local eirculatory fault to explain a local
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cyanoms as from stasi due o 2 waxnlar defect, but the
general causes are commonly pulmonan dueae (emphy
wma extensive mfection  pulmenary arterial occluson~
embrlym or thromboss and an artetiovenous futula)
congemtal defects wth night 1o left shunus of farge caliber
and falure of enther venmicle (the lelt caunng pulmonary
vascular engorgement snd thus anovemia the nght causiag
perspheral crculatory masis) Polyey therma sacreases cyan
ons, anema decreases it Since wn darkalunned persony,
espeaiatly n the black and brown races, the fips often are
tughly pigmented it 1 upportant U examme the muous
membranes of their mouthy 1f Ganosts 18 wpected.

There » a slun coloration that may he confused with
cyanoss although the differentiation 1 actually eany
Argyna ressivng from the chronic themapeutk use of
wher ks for naal fectiont or gastnc s may gne a
ghastly steel Hue or gray color to the skm o the exposed
parw of the body It 1 readily dstinguuhed by the ¢ lor
yelf 1 hich 1 not the purple blue of cyanoms In the fa t
that 1t 18 more 1ntemse around the mouth and eyes by the
olisous absence of heart and lung ducase and by us
m dificauon by exercise nhich impr ey the pauentsc tx
very much the gray then bee ming mrore pink and more
lealthy in sppearance winle ovan nis due to heart v
fung disease u unaily maeased by everase

There are tuo more clues that may be demned from
arefu) sruuny of the sk fu nd ¢ especathy i the
prewence of congestine heant faihure with engorgement
the tinver suggests the posuit ity of the presence of a farge
hemorriame infaret [ the fung or  { rheumatic pnew
mopss, while pete ksl b p orrhage scattered over ghie
Iy should make one took for subreute hacteral endo-
ardros sf there is alreachy sabyular heart disease or 2 con
renuat defect of the heart n great vessehs

The res sometirmies yeckd valual le clues. Feophthalmo

Vs
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may at once suggest thyrotoxicodis which can explain tachy
cardra arthythmuz and in advanced cases cardrac enlarge
ment and falure. It may be mterpolated here that
masked  hyperthyrodum really means that we are
masked even though there may be little or no exophthal
mos m the cse under study Pupils that are unequal or
fail to react to light suggest central nervous system syphilis
that may be accompanied by aortitis gortic regurgttation
or ancurysms. Characteristic refnal changes with artenal
comprexston of vemns hemorrhages retinius and even
chocked discs pomnt to the prolabtiity of a sertous grade of
hypertension which not mfrequently has been more prom

ment m the past than m the present and which can explan
Icft ventricular enlargement with or wathout faure Catn-
racts and the arcus sevulis wluch are often of counse ac

compJ ents and ifestations of the aging process aie
of hittle valuc as clues to coronary atherosclprosus they may
accompany heart disease but I have not found them help-
ful many of my pauents with sertous coronary heart discase
having neither while many persons with ether or both
show no chimal evidence of heart discase Dusturbances of
wsson have already been discussed in Chapter 7

Xanthelesma which connists of small shightly elevated

whitish spots of cholesternl deposition present in the skin
of the npper part of the nose and around the eyes iy con

ndered by some to be ymportant confirmatory evidence of
atherosclerous of the corv nary type

The presence of large scarred tonsils was common with

rheumatic heart discase many years ago but now one rarely
sces them in znyone even with a normal heart because of
their moutne and often fully psufied removal m early
Itfe. Defectrvr teeth have little relationship to heart discase
except that therr removal mmy exhaust an older person

with very himited myocardial or coronary reserve (if too
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many teeth arc taken out at one sitting) or may €Xpose a
young or even older person with congemtal or rheumatic
heart disease to subacute bacterial endocarditis through the
wnvasion of the blood stream by the Streptococcuy virdans
viz the raw gum surface unless enough peniclhn 15 given
prophylactically Abnormalities of the esrs may sometimes
reveal a clue. For example, a recent deafness or noging 1n
one car or both may explan vertigo due to Memdre s dis-
ease which on rare occasions, may be so seiere that it an
cause 2 profound prostration which can be mutalen for a
‘heart attack (coronary thrombosis) a clue in differential
diagnons 19 that the pauent with 1ntense Méniére s dusease
prefers to lie flat with hus eyes closed Sometumes extra
systoles or the postextrasysiolic Leats are felt in the ears
when there 15 a f2ulty local airculation and 1n some cases
a loud heart murmur especially one originating at the
aoruc valve a3 1n aortic steposis can be heard uncomforta
bly 1n one or both ears. Recently I have encountered a
rare case of a roaring murmur in one aar (the left) due to
arterlosclerotic parrowing of the left caroud artery in a
diabetic patient of middle age the murmur (with thnll)
over the caroud artery was of grade 5 1ntensity

The neck affords on occanon serveral valuable clues. A
goster with general enlargement or localized adenoma 1s
often of course 1nert, but at umes 1t can explain tachy
cardiz arrhythmia and cardizc enlargement. One should
lool for any asymmetry of the thyroid gland in doubtful
cues. A vigorous anterial (carotid) pulse 1 common yith
hypertension, a ngd sclerotic sorta and aortic regurgma
tion In cases of marked so-called frec aoruc regurgita
tion, whether syphilitic or rheumatc 1n ongin the head
may bob a little with each pulation thes has been alled
de Mumets sign Sometimes when the chest Is short the
nnominate pubsation can be scen on the nght, particularly

v
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when the aorta and 1ts branches are elongated and hyper
tensuve an ancurpam may then be nmulated as 2 matter ot
fact, a real aortic aneurysm may extend to the neck also
And thnlls and murmurs may be tammitted to the neck
from heart and zorta.

Jugular vein pulsation 13 always to be looked for with
the subject seated 11 is often normally visible 1n the supine
position \When venous pulmation 1 vinble mn the neck
1 the upnight posture 1t 13 an mdication that sometiung
15 wrong CXCept I Very rare jnstances of short chested,
usually obese pertons (generally women) m whom the
superior vena caval or jugular pulse 15 just barely siable
aboie the night clavicle Otherwise the commonest cause
15 congestine fatlure of the nght ventnicle with increased
systemic venous pressure the greater the congesuon the
higher the pressure and the higher the venous pulse 15
scen an the neck extending even up to the night mastold
and styloid processes and into the crantum iself Wiien the
thythm 1s normal one can usualiy ewily idenufy three
waves 1 1th each heart beat the a due to rtrual contraction
the ¢ duc to ventricular contraction and the ¢ a stais wave
during ventncular systole ending with the beginning of
duastole and the opening of the tricuspid valve

When the pressure in the jugular vens is very hugh they
may not show much pulsation but are constantly dntended
as 1 the case of the so-called superior mediastinat syndrome
due to marked compression or thromboss of the superior
vena cava as {rom an #ortic aneuryvin or to a hugh degree
of chronic constrictise pencarditis or to excewsive nght
ventnicular faslure The reverse finding of clearly vnible
and even marked ventricular systolic pulsation in dic neck
veins with hittle or no engorgement 1n diastole means free
tncusprd regurgation 1 ek relatively Iittle congestion
when this type of pulse 1s scen month after month with
relatnely Iitele disabubity 1n a patient v ith chronic then
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manc valvular disease 1t generally means that (ncuspid
stenoses and regurgiiation are present as a fixed stroctural
lesion sccompanying mitral stenosis although in very rare
cases 1t may be duc to trreversible dilatation of the tn
cuspnd ning with lutle or no salvular deformity per s
Genenally there 15 some shght increase 1n verous presure
even in diastole when one sees this chronic systolic jugular
pulse and also the awria are usually ibmillating so that no &
wave 15 visible only the ¢ and v waves being seen

Finally two other commenus should be added about the
abnormal jugular pulse. The first 13 that 1n cses of chronic
systolic pulsation the deep as well as the superficaal veins
are 1nvolved 1n fact usially much more 3o resulung 1in a
forceful ventricular systolic elevation of the sternodlerdo-
mastord muscle which may simulate caroud pulsation
light pressure over the jugular bulb at the upper border
of the right clavicle quicdlly obliterates 1t, however The
second comment 15 that with much nise 10 venous pressure
the ¢ and v waves are not so distinctly separated as when the
pressure 13 leys and this results it one broad prolonged
pulation quute olnsously longer in duration than the
carotid pulse Maclenzie used to call this the ventricular
type of jugular pulse but the congestine type would be
a better designation since someumes the thythm 1s normal
and the « waves are also scen.

Now we reach the thoray 1self There are tl ree deformi
ties that can be helplul clues. The first appearing in child
hood 11 that of a bulging of the precordiun with actual
bowing out of the ribs due to early enlargement of the
heart congenilly of the right ventricle or of the whole
hicart in cases of severe rheumauc fever The second 15 the
protrusion of an aortic & ictirysm high under the sternum
and costal aartilages on either side  this was much more

Eor  dratsion of Fummeian of & fs g1 sd plewnee <o he Ap-
pend  (page LTD)
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aften seen a generation ago than now following the nnpres-
e control of syphilis itself. The third 15 the kyphosis with
deepening of the thorax that one sees 1n pulmonary emphy-
sema which may be responsihle for dyspnea or the kypho-
scoliosis due to early deformiry which 1o tself leads not
infrequently to the cor pulmonale the kyphoss that occurs
as a mantfestanton of extreme old age does pot have any
1mportant significance

Bendes deformities of the chest there are pulsations
that can be helpiul diagnostic signs. The aproal smpulse of
a very large heart, for example 2 cor bovinum can be seen
and felt 1 the axilla 1n the sixth apd seventh spaces, and
between that extreme and the normal there are many de
grecs of enlargement with outward or downward displace
ment of the apex beat. One must, of course, take 1nto ac
count @rdixc displacement to either side by hydrothorax
or pnenmothorax. When the chest wall 15 tlun one can feel
and rarely cven see the impulse produced on euher side
of the upper sternum by the slapping shut of the pulmonary
valve on the left or of the aortic valve on the right when
there 13 increased pressure in the pulmonary or in the
systemic circulation with accentuation of the second
sounds. IT hen the heart 15 very large the nhole chest may
vibrate with the heart beat apeaally when the atna are
5o large that they extend almost to the nght chest wall
There can then be a see4aw pulsatron the ventmicnlar walls
retracting {rom contact with the left chest wall duning
systole and thrusting the atria out 1o the right, espeaally
when the tricuspid and mitral values are incompetent as
they usually are 1n the case of such large hearts with
diastole there is 2 rebound 1n the other direction this pro-
ducing 2 back and forth major pulsation of the left and
right chest walls.

Normally the right ventricle in 1ts contraction Jeaves the
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chest wall while the apex of the left ventricle comes up and
forward to strike the chest wall When the right ventride
is very large it makes up so much of the thickened antersor
portion of the heart that the chest wall antenotly at the
left of the sternum iy thrust forward, while over the apex
jt Tetracts mn systole smmulating the Broadbent stgn which
consists of a sysolic retraction of the left nbs snd 1nter
spaces due to pulling in of the wall by chronic pericardial
adhenions. Careful study 13 needed to differentiate these
conditions, but It 15 much more important to dagnos
chrontc constrictive periarditis by other signs (engorge
ment of neck veins and Liver 2 paradoxical arterial pulse
and abnorms! T waves in the electrocardiogram with very
himited puliation and sometimes calclfication of the x ray
heart shadow 1n the absence of any other evidence of heart
disease per se)

The importance of palpable thnills has been overempha
sized One finds thiemn over the precordium or larger arter
1es In thorax or neck acrompanying louder murmurs
particular the typical murmurs of aortc, pulmonary and
mitral stenosis, and of a sentncular septal defect. Once
in a while one may pick up a continuous thrill by palpa
tion of various parts of the body (sccompanying, of course
a continuous murmur) This may be [eft over a patent duc
tus arteriosus, 1n the neck when there 13 a loud venous hum
(sce Chapter 9) over the aortic area after rupture of the
aorta 1nto the pulmonary artery and anywhere in the body
{head neck trunk or extremities) over an artenolvenous
fistula or ancunysm congenital or acquired

Heart discase is not a cause of tenderness over the thorax
even when there are symptom of min or dyspnea \euro-
circulatory asthenia 13 a commen cause of prerordial tender
new. Tender spots are sometimes found over palmomary
infarcts. And injuries and peurius (especially herpes mster)
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are wnportant causes of scvere local tenderness.

£ teor of the abdomen may yreld some helpful
clues and ahould never be omutted, especially in cases of
uncertam diagnoss. Palpation of the lroer may duclose
three abnormalities enlargement tenderness and pulua
tion. Ballottement has been used helpfully in rapid de
termunation of Iiver s1ze and tenderness. It 15 mmportant
to distinguish between a big Inver and one that i low 1n
position many errors hiave been made 10 this respect when
the cdge of the Iner is felt a few centumeters below the
costal margm It 1s wise always by percumion or X ray
examination to determune the pontion of the upper border
of the liver when the lower edge 1 well below 1ts usual
nermal poution at the costal border or a bit lower down.
If the liver 1s found dehnitely to be enlarged and intninsic
discase of the hver 13 untidely one should try to deaide
it a weak enlarged heart i responsble Failure of the
right ventricle and constrictive perwarditys, acute or
clironic, may show themselves first or to a preponderant
degree 1o the hiver whch acts Iike a sponge Jugular vein
engorgement and pulation usually quickly follow or in-
deed may coincude with the enlargement of the congested
lner And finally the legs smell A sequel very late as a
rule 1s the development of congestive ascites 1n heart
failure or constrictinve pericarditis.

Liver tenderness 13 common when the hiver first begins
to enlarge due to stretcling of the capaule and rnight upper
quadrant patn on effort 15 ane of the carlicst cvidences of
failure of the right ventnele in mitra) stenows for example
After the Iner enlargement has become chromc, the Iner s
asa rule no lenget tender or painful Cirrhons of the liver s
rare n cardiac patients but chromc congestion that has
lasted for a good many years, as in the case of chronic con-
stnctive penicarditis may nduce some “cardiac cirrhowt
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Pulsation of the lrver of shight degree 13 common but nat
sy detecied only prosounced pulation becomes abvi
ous on palpation or by graphsc record, as in ases of tncus-
pid regurgitauon without much chronic congestson  The
pulsation, of course 1epresents a3 m the neck vaim, the
wanes trapstutted from the right atmum, but va the an
fertor instend of the supetios sena casa

Splensc enlargr nent 13 common wn wnardiac patients
but when present w b eart ducase 1w should 2k ava make one
tiunk of and ook for two conditions 1) subacute bacterzal
erdocarditis and ?) infarction from embolism anising from
ntracardac thromboss of other patare With feab intare
tion the spleen may be tender but the chronwally haad
spleen 15 noc. Only sarely does the ardiac spleen become
very large It o interestang thay abthough at autopsy a wase
of cougestne heart fadure may shor alight splente conges
uon and enlugement, chini@l evsdence therer f s uncom-
mon even though the congested Mver may be ven large

It 1 always weli ¢ palpate the krdney  for i rare Gases

sargical  kadney duscase may explan hyperterton 1 hich

may be rehicied by pephrectsmy and o coune an e
larged anfected lidney may explan the reason for the
poorer sate of liealth of some cardusc pauent a3 may also
a dutended bladder the revult of prostauic obntiucton.

One other mmp rant clue on abdomunal evaminznagn
which may evplamn obscure pun i the dixoven of an
aneunsm of the abdominsl aorfa. Enlargement increased
pulnitson and ienderness may be quite & rdent and simce at
hx become poastble surgeath o replxce In grafts abmar
mal sections of the aorta avin the awe of an ancuryym or
wmntatton w13 no louger of only aademic nterest to
make 2 dagnoss of an ancuryun of the abdominal aorta.

The evf em fies can afford viral clues to candiovascutar
dugnosn, There may be weakness of arm and leg on one
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side with hyperactive refleses confirming or ponting to
an old cerebral vascular accident. The knee jerks should
always be tested their complete absence suggests central
nerons system and perhaps aortic syphalla their excemive
reaction like the finding of fingernail biung m adults
indicates a hypersennuve nerous state oiten found n
neurocirculatory asthema Whiteness and numbness on
exposure of the hands to cold supports a diagnoss of
Raynaud s discase

Cyanosis of fingers and toes u found under the same
crcumstances as that of the face and mucous membranes,
in certain casey of congenital heary disease (most commonly
with the teaalogy of Fallat) and in patients with serious
pulmonary dusease or heart disease with advanced farlure
of erther ventricle or both Clubbing of fingers and toes 1»
found 1n the magority of cases of the cyanouc type of con
gemtal heart duease (most commonly the tetralogy of
Fallot) and 1n subacute bactenal endocardicis ¢ sthout
Rccompanytog cyanosis it may however be a famdy trait
in the absence of discase of heart or lungs. Sphinter hemor
rhages under the nails may be found with peteclual hemor
rhages usually elsewhere too 1n subzcute Lacterial endo-
carditlt. \anthomata in the tendons of young pauents
strongly support a susperted diagnons of corormary heart
disease and should be carefully Jooled for m doubtful
cases.

Remember that edema of the legs is due 1o heart failure
m the munonty of cases there are many other cuses,
especially obesity yarcose verns and phlebothrombasis.

Funally we come to the blood vessels themselves in army
and legy. The weens (and the arteries too) are much e re
{ikely to be abnommal in the legy than 1a the arms. There
are two chief venous abnermalities 1) varicne veiny which
c@use trouble locally only except when s much 1inod
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settles 1o large plexuses that the person 3o affected cauly
feels fasnt with orthostauc bypotennion and 2) acure
thrambophlebitys 1 the calves threatening to lead to ser
ous pulmonary embolisin In the latter case one catf or bath
tend to be swollen and tender and are pamnful + hen the
foot 1 flexed (Homan 1 uign)

The arterzes are imporiant for 1+ o reasons thow ton
dwon and thesr pultation, The pulse should always be
felt for 1n the feet (in the pontenior nbuat and dorsaly pedys
artenies). 1f the palie 1 not felt there §t 15 important an
some cases to palpate the popliteal snd lemonal antenes.
Alwent or mach dmunished pulse m the legs mav be due
to local blocking by scleroan, endartenius, thrombosy, or
embolum ot w coarctztion of the sorta When there s a
pronoasiced difference between the pulsations i arms and
iega & between the arms blood pressures in i four e
tremuties should be taken for more defintte informatson.
Marked diffcrences betneen the radna} pulses mayv be due
to congental vascolar apomalies o pressure on the mb.
clavan or brachal artenies from tumor or aneury o or to
atheroascleroix changes m the veuchs themselyer. The
artenas may be selerotie (hard) tottuous or beaded and
can often be clearly outhined o an \ ray film I have found
by observations of thousands of panents over many years
that by and large persons wth sclerored peripheral arteries,
particularly the radialt have not much chinscal evdence
of coronary atherosclerosis in thetr early lives, while the
great majonty of my young snd middle aged victums of
coronany, heart disease have soft madials there thm scemm
actually to be a reversed ratio

One of the two technias that comprued the wotal examy
naston m anctent days way palpauon of the paise to pote 1s
characier shythm and rare the other sechnic way urmo-
wopy Undoubtedly our med cal ancestors a few hundred
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yeans age paid much more attenuon to the pulse than we
do today but, of course not much was known to explun
the vanations then. The rhythm and the rate have already
been discused 1 Chapter 6 (Palpiation) and wal be
referred to again m Clapter 19 (Electrocardiography)
The pressure will be ducussed 1n Chapter 10 (Blood Pres-
sure) The shape of the pulse waves nill be the subject of
tome of the remaining sentences of thu chapter A ymall
thready pulse 1a found in shock, 1n monbund paueats, and
in some cases of excemne tachycardz \ full and bounding
pulse 13 found often after exerease 1n vasodilatatton from
any cause e g alcoholre dninking n cases with much gen
eralzed artenioscleross including ngid aorta and large
arteries, with parency of the ductus arteriotus of lugh
degree or with a large artertovencus fistula and ac ats
highest degree 1n free aoruc regurgitauon when it 15 then
called the water hammer or Corngan pulse The hyper
dicrotic pubie 1 found m some [evers and other causes of
marked asodilatation  The opposite finding of a platean
or anacrolic pulse 13 most commonly cansed by zorie
stenosis. The paradovical pulie which when of marked
degree tends to disappear on full inspuation faven a
diagnoas of cardiac constriction acute or chronic, in¢lud
ing a tamponade The most important of all abnormalities
of the pulse 15 that alled alternans in which with normal
rhythm there 13 a regular alternation of blood prevsure
levels and thus of fulness most cauly determined In
sphygmomanometry but also sanctimes palpable pulsin
alternans 15 mdcative of lefe ventncular v eakness

A high fever eg 104 For 10 G, and a high Iculocy
tosts, g 2,000 or more supRest as a rule some other
dragnosis than esther acute myocardual infaretion or rheu
matic fever when such conditions aze the cause they must
be regarded as unusually senous vith poores progrosh.
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There may be appended here best i thus chapter other
Important clues denved from techmical studies not already
entered 1n the chapters on roentgenology and electrocar
diography or referred to under other chapters as 1n the case
of the significance of the pulmonary blood pressure in
Chapter 10 One of these u that a normal {or indeed 1n
creased) arculanon time ( or warm hands and legs ) with
obvious congestion suggests onc of the high outpat types
of fallure—anemu thyrotoxicosus, or benbert  Increased
oxygen 1n the blood 1n the rnight atnum as determined by
ardiac catheterrzation, dicates the probability of an
atrial septal defect, in the nght ventricle a ventricular sep-
tal defect, and 1n the pulmonary artery a patent ductus
arterzosus.
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HEART SOUNDS AND
MURMURS

’I;m chapter is not intended to be x treatise
on auscultation bat rather a presentation of the more 1m-
portant clues to cardiovascular diagnosis and treatment
that can be denived from listening over the heart and blood
vessels At che outset 1t is to be recognized that serious heart
cdiscase may be present, especially that of coronary nature
with pothing to be found wrong on physkaal examination
mcluding auscultation Also 1t is true that much expent
entce is needed not only to hear and ume variauons from
the normal heart sounds and to pick up certain murmurs,
but also to interpret them correctly Some observers sull
recommend direct auscultation especially in cases with very
faint drastolic murmuns due to aoruc regurgitation And
finally the hearing ahlity of duferent olsenvers vanes
greatly some peoples ears cannot hear for example very
low putched mitral duastolic murmurs that are quite obvi-
ous to others.

Let us discuss the leart sounds firat \ much accentuated
first sound at the apex espeaally in the presence of con
gestive heart falure always suggests the powibility of
mitral stenosis even though no murmurs may be heard at
fimt and even though 1t can he caused in 2 good many
cases Uy a hyperactine heart in a person with a thin chest
wall It 13 nell In such patients to Iusten to the heart with

80
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the subject Iying in the leit lateral position after some exer
ase at which tume an apical middiasthic murmur may be
come audible,

Ace of the pul y second sound (P ¥) 1
comman normally in young people after exercise but when-
ever there 13 swspiciows evidence otherwne of ncressed
pulmonary arterml pressure at rest thu ugn can often be
confirmatory Such wcreased pulmonary artery prewsure
may occur mith mutal stenons feft ventrrular falure and
the cor pulmonale In such cases the pulmonary second
sound iy not only accentuated but often doubled also In
patients wth long sranding hypertension and accentuation
of the aorti¢ second sound an mmporant clue to beginming
left heart failore 1s to be demved from the increxsing foud
ness of the pulmomary tecond sound v hich may eventually
become even moare auentuated than the aoruc second
sound (P + + greater than A +).

Increase 1n intenaty of the aoriic second sound (Ay+) is
of cotrse, a long Loown sign of systemuc arteraal hyperten
sfon but a change wn character of the sound 1 also of im
portance and u not tnfrequently found in cases wath lows
of elsticity of the amtic wall due cither 1o advancedf
wclerosts of o syphulis There o then more of a slapping,
almost mewallic quality to the sourdt reminding one sonu
what of the sound of a water hammer

Decrease 1n mtensity of the heart sounds in gen y §
accompanies five (nd b ™ unusual thickness of the iJup
wall as in the case of gross obanty pulmenary emplys o
with comuderable lung tssue between {reart and chet s
large pericardial eff mioms, feeblenes of the beart a0
and vaseular shock These an umally be eaufy A4,
entated  somenmes they are combined. A dery K
intenuity of a single sound may also be tmportan ¢
a diminished fing sound at the apes withour 1,
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heart sounds othervue may denote myocardial weakness.
A much decremsed or even absent zortic second sound 13
commonly found n casey of considerable aordc valve
#enoss  simslarly pulmonary valve stenoss (congemial)
often raulis i a much dimmuhed pulmonary second
sound.

A third hieart sound may be heard normally at the apex
In an occasional active young person mn good health and
as a frequent finding in the presence of mitral stenosts, but
n 2 penson with heart duease and enlargement due to any
other cause a loud third sound at the apex indicates as a
rule dilatation of the leit ventricle on the verge of failure
or actually showing congestion under such conditions, and
when the heart rate 1s rather rapud 1t give rises to the
famihar drastolic gatlop rhythm one of the most ymportant
clues to left ventricular weakness Similarly a loud third
sound at the lower end of the sternum giving nise to a
duastolic gallop there us very suggestive of nght venincular
weakness and dilatauon which should be looked for by
other teats, especaally x ray and electrocardiographic. Left
ventricular faulure mitral stenosis and chironic constnicuve
penardius are mmportant causes of the much inereased
night sentricular third sound. In the case of micral stenovs
the diastolic third sound 1s usualiy followed by the so-
alled middiastolic rumble which may or may not be pro-
longed 1nto a presystolic murmur

A third sound may also be heard 1n systole in rare cases
vho scem to be mn good health and 1 frequently referred
to then as a nudsystolic clsck 11s mechanism iy obscure but
1t has no cluncal importance except that it may be misin-
terpreted by the physician as & serious sign rendering it
then a saurce of apprehiension on the part of the patient

When complete heart block is present careful ausculta
tion at the left sternal border may reveal faint sounds due
to the regular contracuon of the atna dunng the long
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venmcular deastolie pauses. Thus finding uw of futle 1o-
portance except that 1t indicates that the ama are follow
ing a normal sinus thythm and not fibnllaong

Sounds over the artenes are of hle mmportance By
the ume for example that the well known pustot thot 1
heard, other signs of free aoruc regurgitanon or exrreme
vasodilatacon bave establushed the diagnons long before

Aurmurs Systohe Thbere are a few systolic murmurns
that with rare exceptions are important clues and suggeit
in the finst place or help to establush a cardiac duagnoss.
Such & murmuor 15 one that 1s maxamal at the apex tram-
mitted well to the Jeft axilla and Jung bases bur not so well
to the aortic valve area and of grade 9 or Sor louder  Thw
means mutral regurgitation but neither the character nor
the intersity of the murmur reveals the cawe of the e
gurgiation that 13, whetter 1t 1 due 10 a struciural de
formity of the valve or to relauve msufbaency resulung
from feft ventnenlar difaration  t 3 oue however thatthe
most intense murmurs of thuy sort (that 1, of grade 5)
usnuaily attended by palpable thnlls, do almost always 1ndr
Qte raitral valve dusease

Another systolic murmur of greater dugnostic ngmf
Gnce 15 & loud one af grade 4 or 5 wsually with palpable
systolic thndl mmsamal at the aortic area and widely trany-
mitted especally to the venels of the neck to the shoul
ders and apine and 1o the cardiac apes, but not well heard
1n the lung bases this murmur 1 diagnosuc of sorlic
stenoss usually vabwular but wrely infundibular in at
most 100 per cent of the caes, the  ery infrequent eacep-
tion being a pauent with an aneurysm of the ascending
aorta. It thould be recognized howerer that even a leser

The g +d wy of murman here b hat ordiaarily wed grwde | repeent
Wy en dgh teenaty grade slpht grcde $ wodernt grade 4 marked
and grade 3 ey maried
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heart sounds otherwise may demote myocardial weakness.
A much decreased or even alment aortic second sound 1
commonly found 1a cases of considerable aortic valve
stenosis similarly pulmonary valve stenosus (congenital)
often reyults in a much diminshed pulmonary second
sound

A third heart sound may be heard normally ar the apex
1 an occasional acuve young person 1n good health and
as 2 frequent finding 1t the presence of mutral stenosis, but
1n a person with heart disease and enlargernent due to any
ather cause a loud third sound at the apex indicates a3 a
rule dilatation of the left ventnicle on the verge of failure
or actually showing congestion under such conditrons and
when the heart rate 1y rather rapid 1t gne rues to the
famuliar dastolic gallop rhythm one of the most important
clues to left ventricular weakness Symilarly a loud third
sound at the lower end of the sternum, giving rise to 2
diastolic gallop there 1s very suggestive of raght ventricular
weakness and dilatation which should be looked for by
other tests especially xray and electrocardiographic Left
venenicular falure mutral stenosus, and chronie constncuye
penicarditis are imporant cauwses of the much increased
night ventricular third sound. In the case of mitral stenosis
the distohic third sound 15 usaally followed by the so-
called middiastolic rumble which may or may not be pro-
longed 1nto 2 presystolic murmur

A third sound may also be heard in systole in rare cax3
who seem to be 1n good health and 13 frequently referred
to then as a mudsystolic click its mechanum is obscure but
1t has no clinteal importance except that it may be misin-
terpreted by the physician as a serious sign rendening it
then a source of apprehension on the part of the patient

When complete heart block 13 present areful auscultr
tion at the left sternal border may reveal faint sounds due
to the regular contraction of the atria dunng the long
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night ventricular contractions are forceful and the nght
atrum not 50 full of blood a to damp the retrograde flow

Systolic murmurs heard over the artenes without com-
presston of the vessels, which n 1selt can cause murmursy,
may now and then reveal clues to local abnormalites.
Thus such a murmur someumes with a thrll may be fele
o\er an ancurysm anywhere in the body In rare cases
artcrfosclerotic narrowing of the lumen of an artery may
produce a systolic murmur thus 15 commonest 1n the case
of the leg arteries but I have heard 1t Tarely oter a stenosed
arotid or subclavian.

Duastolic murmurs are even more definitne than systolic
murmurs 10 etablishing spevific duagnoses. Thus  the
localized middiastolic murmur at the apex with or without
praystolic accentuation usually low putched and rumbling
(rarely blowing) in character and when of higher grades,
3 or more attended by a palpable thrll represents 1n the
great mayority of adults metral stenosis of thevmatic ongin
There are h oceasional giery with freh or
recent scute rheumauc feser and adults with [ree aorty
regurgitation or rarely other cause for left ventnicular en
largement who show shight grades of this same murmur
aused by relatise mitral stenosns  that is, 2 notmal matral
valve but a dilated left ventticular chamber when this
murmur 14 found with free 20TUC TeguTgitation as il s0me
ases of 5y phiilitic aortitis 1t has been called an Justin Flint
murmur

Rarely trcuspid stenoss gives me to 2 middiastole
murmur localized at the Jower end of the sternum Also J
have heard on two or three occasions a night sided 1
right ventricular Austin Fline murmur

An early duastolic murmur heard 2t the aortic vahe arca
but best long the left sternal border and not infrequently
at the apex, and of any grade of intemsity meams sortic
ke regurgitation this is due mn the great majority of
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cases 10 gortic valve deformuty rheumauc or syphiliti, but
1n rare insances to merely a more or less temporan or
vanable stretching of the aortic valve ning caused by hyper
tension or by 1 loas of elastiaity of aorta secondary to
arterioscleroms or syphilis A test has been propased for the
diagnosis of relative aorti regurgitation a drop mn biood
pressure caused by the admimustration of nitroglycerine
may abolsh the shght diastohc murmur and restore a clear
cut aortic second sound.

When a similar diastolic murmur ts heard best 1n the
pulmonary valve area and just below 1t, following as a
rule an accentuated pulmonary second sound, st 18 caused
by pulmonary regurgitation In contrast to aortic regurgita
tion pulmonary regurgitation 1s rare and s wsually due to
relanve vahular insuficiency from pulmonary hyperten
sion 0 & muriortty of cases 1t 1s due to pulmonary salic
deformuty secondary to a congemital defect or to rheumatic
myvolvement. Pulmonary hypertension sufficient to cawse
pulmonary regurgitation 1s due as a rule to mitral steno-
ns or to left ventricular failure rarely 131t a part of the cor
pulmonale or the resule of an atrial septal defect when 1t
1s found with mutral stenoss 1t has been labeled the
Graham Steell murmur

I asculay diastolic murmurs are of no importance s
Duroniez mgn such a murmur may be heard orar a
major artery on shight compression when there s free
AOTUIC TCRUIRItation

Continuous murmurs The easicat clues of all on aux
cultation come from continuous murmurs. That over the
pulmonary valve is charactenustic of congenital patency of
the ductus artersosus 1t may be of any intermity from grade
1 to grade 5 and if quite loud 13 likely to be accompanted
by a palpable thall A mare exception (o this statement I8
the murmur of the same type that deselops suddenly due
to rupture of an aortic ancurysm Into the pulmonary
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artery usually in 2 muddieaged man who does not long
survive thy acodent M thn kaind of murmur abrupsdy
appears to the nighs of the sternum i the aortic sal ¢ azea,
1 means Tupture of an Jottic aneutyRm o the superior
vema cava wuh the deselopment of all the high venows
promure signs of the  supertor mediyonal syndrome
When continuous murmurs are heard over other areas of
the body—trunk extremsties, neck or head they are due 10
arterigvenous futulas (aneurysms) which may be congeneal
or acquired URUMatc o oL, except for that heard not un
commonly donn the thorzac tpne due to congemtal co-
arciation of the aorta Inasmuch as anteniovenous fistulas
anywhere in 1 ¢ body are an smporant cause of ardiac
srain and enlargement 1t behooves the doctor when deal
g with heart daense of apparently undnown cause 16
search the body for an unsuspected artenionenous fstula,
since the surgical correctiont of suct 2 fist ta can vestore the
heart to normal or ar Jeast rehiese it of 113 semious stran
There 11 one  ery unportant polenual cauye for ertor it
dugnostt 1n deahng «with contin sous s mmury and that 5
the misinterpretanon of the venous hum 11 the neck which
is 2 normal phyuologual phenomenon i many young chik-
dren and even an 3 rare aduit It may be eny loud and
Toaning in character and attended by a thnil It 1y best
heard over the right side of the neck maxumally just oner
the cla ncle and may be attensted by 2 thrill It 4 due
the rush of blood down tl e juguiar  en itto the speror
vena cava and may even be heard over the latter junt 16 the
gl t and somectumes even over the eenter and to the left
of the upper sternum, wihich circumstance i3 a reason for
s occrslonal erromeous ptorprriation as parency of the
ductus srtenos or aortse al ular discase. I Gan be eastly
and quickly obliterated by slight pressure over the jugular
ein above the point of the mavimal murmur or by ha ng
thie subject change from the sithing to the supine posiuon,



CHAPTER JO

BLOOD PRESSURE

Lmz awculaton the determmauon Hf
the blood prewsure may yield valuable clues to dagnowus
and to the explanation of various symptoms and signs
Before discussing the clues 1 shail interpolate a few ob-
sennauons about blood premure atself

For completeness the blood pressure mcludes not only
that i the systemic arteries representung the pressure
the left ventricle and aorm but also varous other pressures
namely that 1n the systemic arterioles and capillanes, that
m the systernic veins, the vemac cavac and right atnum
that 1n the pulmonary artery and 1ty branches representing
the syatolic pressure n the rigin ventricle that in the pul
monary vens represenung the pressure in the left atrium
and fnally that in the portal system  Also some would in
clude the prefsure in the lymphatc system and thomcic
duct. Although it would be of interest and sometimes of
value 10 know all these premures for practical purposcs
and 1n the absence of sumple technic for their determina
tion we are for routine use himited to the measurement of
brachial and sometimes of femoral artenal pressure toa
rough cstimauon of the venous pressire m the jugular
veins, and on occasion to a study by cardisc catheter of the
pressure in the greac veins the nght atrium  the right
ventricle the pulmonary artery and the pulmonary artert

oles.
83
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Brachial artenal presure Fortunately thy blood pres-
sure which 14 the most important chimiaally to measare s
also the canest to determine The various sphygmomanom
¢ters in rouune use today whether of spring type or mer
cury column, are simple to mampulate and accurate
enough for clinical use although they thould be calibrated
once 1n a while perhaps onice every year or two or if they
do not record eastly An accuracy within 8 mm of mercury
13 sufficient since that much blood pressure range and even
up to 5 or & mm. 11 of no real climiaxl iImportance

It 15 always advimble at the time of the fimt examination
to measure the blood pressure in both arms. Often there 13
a slight difference not actually between the arms, but due
to the time factor The fint arm examined whether nght
or left 13 likely to show slightly higher pressures by 5 or 10
mmm. than does the sccond arm  whether this can be
acribed to a pressor effect of the first compression of an
arm by the blood pressure cuff or to a nenvous reflex from
the patient s Tund, or to somethung else, 1 do not know
However no matter whicheter arm one examines 1t 1s
very wise 1f there 1s any suggestion of hypertension to re
peat the test several times, best of all at the end of the total
cxamination as well as carly 1 order to find what the
range 1. Moreover 1t gives one much more nformation o
record all the actual readings rather than to average them
a1 uumply one §ystolic pressure and one diastolic pressure
or to record only the lowest reading which may be the last
one

Nobody s blood pressure 15 static and the range of blood
premure between that which 15 called basal obtained at
absolute rest, and that which is mavimal obained under
\arying premor strauns should be known whetlier there 18
hypertension or not At one time I mecasured the blood
pressure of healthy young men when they fire awole in
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the momning but while sull in bed and agamn later 1n the
midst of a busy days acuviues and I found not mfre
quently a2 range of 25 or 30 mm of mercury in systolic
levels This vanation 13 even more pronounced in socalled
hyperreaciors and in hypertensives and may even exceed
50 mm one hypertersive patrent that I remember came
into the hospital tired and nenous one cvemng with &
systolwi pressure of 60 mm after a good migits sleep
s pressure was 160 mm

Rarely 13 1t neceaxary to measure and record the blood
pressure i the legs Usuaily 1 suffices to feel both fect to
determine the presence or absence of the pulses therein
(dotxals pedis and povterror tibial) and ther fulness. 1T nc
pulse 15 felt 1n the foor the popliteal and femoral pulses
may be palpated and the femoral arterial pressure meas
ured for later companison wlien dealing with certain condi
tions which may later mmprove erther as the result of ther
apy surgial or medical or spontancously such conditions
include congenital coarctation of the aorta dissection of
the aortic wall (the so-cailed dusecting aneurysm) saccular
aneurysms of the abdomnal zorta, iliac, or femoral ar
teries arterial embolum or thrombosis blocking the blood
snpply to the legs and thrombaangutss oblhiterans or arteri
osclerotic narrowing of the main arteries to the legs Much
more frequently than is the casc of the arms the legs show
a difference 1n pressure because of the much greater tend
ency of all the condiuons just cited to insolve the crcula
tion 1n the legs than that in the arms. It should be noted
that the femoral artenal pressure is normally greater than
the brachial especially with the subject in the arting or
sanding posizon

Drastolic presure Although it is customary to discuss
the systolic blood pressure first 1 shall not do so berause
of the much greater importance clinically of the diastolic
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pressure. The reason for this greater importance is that the
latter pressure more nearly than the syrtolic pressure repre
sents the mean premure which 1 enerting 2 constant stran
on heart and artenes the three moat 1mportunt of thew
veasels are the coromarnes, the cerebral and the remal
Every millimeter rise 1n diastohic preuure 1 equiralent to
several millimeten v m systobic presure w iar a3 thae
sirains are concerned, aithough 1t w also doubtlesy true that
2 very fugh pulse pressure nithaut much of any elevation
of dustolic presyure but a connsderalt fe mcrease of Hnolic
pressure can have & harmiu} water hammer effect on the
arteries without much stran on the hear.

A dustolic hrachial pressure constanty abeove 120 mm
of mercury and frequently reaching hetghis of 150 or 16D
ot more bodes s} for heart, brain or hsdneyr and demands
more than the wmple Touune (reatment thae may suffice
for the grea bull of hyperiesne pauents. The systolc
pressure 1n these cases 18 often nat correspondmgly hugh it
may cven be las than 200 mm o that the pulse presure
s relatssely amall cven as hittle aa 40 or 50 mm Inmy own
pracuce about 10 per cent of patients with high biood
pressure belong to thu group and are as a rule good cands
datey for rudical therapy Those of thu sact under 50 or 55
years of age are mostly males and af they have renorably
good reral function and are not 1a a state of serious con
geane faddure they have a5 # rule been much helped by
{umbodorsal (thoracolumbar) pathectamy Other cases
of this 1y pe or thote who are 1o old or too 1l for the apers
ton or refuse s, Dhase Leen benefited by a very low
sodinm diet (such as the rice diet represents m maxsmal
degree) or by some of the new hypoiensive drugs.

1 would add two ather obsenatioms about the dianolic
blood pressure. In my own eapenience I have found that
s mezsuremenit duning the ocreasng comyression of the
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arm by the cuff on the way up to the systolic reading gives
a lower level, as a rule by a few millimeters, than 1s e on
the way down after measuning the systohic pressure finst,
with artifacts excluded Perhaps 1t would be bat to note
both levels, such as has been of late the custom in record
ng the dustalic pressure in cases of marked aortic regurg
tation or extreme penipheral vasodilatation where there
a waterhammer or Corrigan pulse. My second obsenation
conicerns this measurtment of the diastoli pressure
those two conditions. 1hen there 15 a very distinct rather
abrupt diminuuon 1z the sound on awscultation over the
artery below the cuff or in the movement of merumy
column or sphygmomanometer needle that level winch s
probably the diastolsc pressure should be noted as well as
zero where the sound may be sull audible On occasion
however no such abrupt dininution 19 noted and, there
fore one should record only the revo.

Systolie pressure A generauon ago this was the only pres
sure level measured and 1 all that most laymen know
about today It 1y mmportant in wlling to patrents abont
their blood pressure, especially to those who overempha
uze the harard of every addizonal mulimeter of systolic
level to explain the unimportance of exact figures and the
great variabulity of the pressure both normally and in par
ucular abnormally An increase of 3 to 4 mm on oceasion
has worned a good many persons quite needlessly and it is
now very important to combat much of the blood pressure
neuross thae hay become common due to the little knov |
edge that the public hay 2cquired

There are severzl phenomena concerned with syaolic
pressure that may occaston erroncons conclusions or afford
helpful cluex. One of these is the auscullatory gap This is
a finding dependent on onc method of sphygmorman-
ometry that by auscultation and not present in the other
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methods which should be used m doubtful cxses as con-
trols On occasion partcularly in hypertensine patienuy,
there may be a phase of silence or near stence of 30 or 40
mm of mercury dunng the ume of the recording of the
true pulse pressure that s the intemval between the systolx
and dastolic levels. Adter the measurement of the actual
systalsc pressure the auscuhatory sound {ades or duap
pears some 20 or 30 mm lower dot n and reappears after
2 drop of ancther 30 or 40 mm. onby & moderate degree of
pressure above the dustohic leael Thus 2 hypertensie
patent may have a systolic pressure of 190 mm  whale the
upper Ievel of the gap may regiscer 1/0 and the lower favel
130 with diauwolic pressuse ac 100 Unless the cuff preswre
in such x case 13 reued above 170 or the ssatlaniom of the
mercury eolumn or dial needle obsenied as i the osatlo
ractrsc method of sphygmonmanometsy or the radial pulse
felt as m the palmtory method, an ervor m the recording
of the systolic premure 1 casily made bewng noted as 130
for ple. The a i Y §ap 13 C 1n cases of
hy pertension or of A0FUC stenons.

Remembening that an auxulat 1y gap u postble and
utihzing the correcn 1 just noted at should be aan o
xaid 2n ervor of thes sort There are various unproted e
planations of the ausculiatory gap wluch scems o0 have no
clmical mmportance prossded 5t d >3 not cause an orTor 10
blood presnisre measurement. The bet clues to wr discos
oty are to ralse the pressure 1o the cull o a ugh level say of
abour °00 mm. and to watch the osallavons of the
sphygmomanemeter

Respuranon ¢ Iy when deep, causes 2 change w
blood pressure When 1t i3 thoraac sn tvpe and full there
w normally & shigin fowening of nystobe presware during
inspiranan and a stight rise dunng expinuon. When a
pauent s pulse fades or dead 10 rare cases duappears at
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together duning mspiration we have a maximal degree of
this change due to the marked drop m systolic pressure
Thus has been called the paradoxical pulse and 15 a salu
able clue on occasion to constriction of the heart exther
acutely as in tamponade by blood or penicardial effusion
or chrouaally as 1n the case of fibrous or alafic comstric
tve penicardetis. In esther msance it 1s a clue to the need
of therapeunic relief of the heart by evacuation of the flud
causng the tamponade or by resection of the chromally
comtricung perrcardium

One other wmportant clue in cardiovascular diagnosss
obtamned by sphygmomanometry although when of ex
treme degree also discoverable by palpanon of the radul
pulse i3 pulsus alternans Gertain precautions mn its idents
fication are necessary In the fing place the heart rhythm
should be regular or dusturbed only occasionally by pre
mature beats which reveal or increase the alternation 1n
the first G or 8 postextrasystolic beats secondly the effect
of resprration should be ruled out, if necessary by the
pauents holding hus breath and tlurdly the alternav n
must extend beyond the fint three beau following an
extrasystole The pulsus alternans may last for mnutes st a
time or even for days or 1 eeks. It vanes from 2 or 3 mm up
to 10 or 12 or more. It 1s one of the most important clues
which we possess of weakness of the left ventricle appeaning
early at umes even 1n the absence of 21l congestion and
yet 1t has been surprmingly neglected by the medical pro-
fession despite the case of jts discovery Every case of
chromic rather severe hypertension, of aortic valve discase
(c1ther stenouis or regurgitation) of more than shght de
gree or of myocardial infarcton bemng followed should be
esamined for pulsus alternans at the tme of the periodie
checkups. Its duscovery warrants the use of digitalis and
reduction of stran thee measures may delay or prevent
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the devclopment of congestive heart fathure

A few finsl remarks may be made about the systolic
blood pressure. It 1s much more variable than the dustohe
prensre bang elevated much more by eneruue gxcie
THENY, OF LAXIC RGETS. Physologually st may be shightly to
moderately mereased when the pulse rate 1 1€ty slow that
15, under 40 per manute a0 complete a v block or when
there 13 {ree 20THC reguIgItALIon. Also 1t may be increased
more than the dustolic presure o cses of wngemtal
coarctation of the aorta. 11t consideratl je merease pRros
ysmally or constantly 1 accompamied by 8 high pubse rate
and o much mcreased metabolic 1ate one should copuder
the posubality of a pheochromorytoma 1n conrast to the
ordinary essenual hyperiension

Pulse pressure The pulse pressure which s the differ
ence 1 mllimeters mescury ben een the systc e and di
astolic presures affords & umber of helpful clues T o of
them whach umvobve penodic yanations largely dependent
on the gystolic presiure tevels have already been duscusked
namely the pubus peredorus and the pulsus siterns and
the physiotogreal mncrease o pulie prevsuse due to marked
bradycardiz has been mentioned. Among othey clues are
the following 2 marked usually temporary great v &
n pulse pressure WAy OCCRT 11 By pertension when both
sysiohe and diastolic fevels are raned thisds due to the fact
that the syseolic presure at such times of stress o 1oMcC
effect 15 raed much more than the dmstolic. For example
blood pressure readings that are ordinaily 1 the neighbor
Tiood of 200 mm systelic and 120 diastohc may wemporanly
rise duning the cold pressor et to 0 systohic and 150 dt
amtolic, the pulse pressare mereaing from 80 te 1°0. Or
the increase n pulse pressure may Be due more to a lower
ing of the dustolic presure than 1o a Tse of the systolic s
1 the cax of free soTic regurgikl on &n AT{ETIOVCRORS
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fistula & niged aorta or extreme vasodilatation Thus there
may be only a shight elevation of systolic pressure to 160
mm. but a low diastolic pressure of 30 giving a pulse pres-
sure of 130 Sometimes hypertension may complicate aortic
regurgitauon giving a systolic reading of 180 to 200 with
diastolic leve] of zero.

One of the most important conditions leading to 2
chronucally increased pulse pressure is that called arterio-
sclerouc hypertension here the systolic pressure 15 ligh
often ®00 mm or more and the dustolic pressure normal
or only shghtly elevated, sy 90 to 100 In this condiion
there 1 relatrvely little strain on the heart and Lidneys
and many patents survive with it for 2 good many years,
although quite likely 1t 13 something of a hamrd when the
cerebral arteries are britde

A decrease of pulse pressure 19 found 10 a number of con
ditons and requires other information to establish the
differenual diagnoss. Thus, when both systolic and di
astolic pressures are low especaally the systolic we may
find that vve are dealing with chronic adrenal insufficiency
as 1n 4ddrson s disease or with acute prostration or shock
Blood pressure readings in such cases may be 1n the neigh
borhood of 80 mm systolic and 55 diastolic with feeble
pulsc and a pulse pressure of only 25 1nstead of the average
normal of about 50 In cases of high grade aortic stenosts
the pulse pressure 1s small with a relatively low systolic
level thus the systolic pressure may be 105 mm and the
diastolic level 80 but now and then there is an ausculta
tory gap 1n thus condition and the systolic pressure may be
higher than this with a correspondingly larger pulse pre+
sure. An anacrotic character of the pulse with a slow rise
and a plateau summut help much in the diagnosis. Fyen in
marked mitral stenonys the pulse pressure may be quite
small duc 1o a low systolic level.
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Pulmonery vascular pressure As already siaced 1 the
chapter on suscultation the mtenary of the pulmonary
sceond sound gines 4 wseful clue o the degree of the pul
tmonary arteral prenure but to obtan eten approvumare
actua]l figures cardix cathetenzation v necemary The
rormal range of the prewures i the pulmonary anery and
tight ventricle are as folfows 1 to 35 faverage ¥5) mm.
for the pulmonary arievy sysohc pressure and abour }0
mm for the diastole and 15 0 35 mm {ex tYe night ven
micular gystolic pressure and zero mullimetens for the d;
atolic. An tacrease tn the pulmonary evtenal pressure w
found with 1) teft ventmicular fulure %) mutral senots (or
regurgitanon) and $) pulmc nany ascular obsnucuon as
by thromboss, ombolum endarterin, o evtmne pul
monary disesse and destruction A decresse in the pul
monary artertal gressure 15 found with any @use for cof
lapwe ar shocl. and specifically 1n the case of congenital pul
monary salve or infundibular stenatie, An rerewse of rigkt
ventnicular pressure occurs under the same conditions as
those Juted for worease 1n pubmonary arfeny pressure and
1t addition when there 13 pul v valie of infundsbut
stenoss while a decrease o rght veninculsr pre serr 1
found 10 shock and with nght ventrwcular latlure

T enous pressure It u rareh, vecesmry o meature the
pressure i the vemmu Yeans ago there were crude devices
such as a glass capsule sealed over the skin Nowadays when
accurate mesnrements are required ey are best and most
caiily heaned by intrasenous or tuvacavdiac catheter plis
A strain gauge

Svs! mic venour pre % ¢ A vough but wually adequate
estimation of the systemir s enows prevure @n be made hy
umple wnsperon of the jugular vons with the subject
wwetng vertieally i che upright porigsost. This juzulas pres
sure 1s an milex of the degree of congeytion of the systemic

~
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fistula & ngid aorta or exireme vasodilatation Thus there
may be only a shght elevation of systolic pressure to 160
mm. but a low dizstolic pressure of 30 giving a pulse pres-
sure of 130 Somemmmnes hypertension may complicate aortic
Tegurgitaton giving a svitohc reading of 180 to %00 with
duastohc level of zero

One of the most important conditons leading to a
chronucally ncreased pulse pressure 15 that called artero-
sclerouc hypertennon  here the systolic pressure 18 high,
often ?00 mm. or more and the diastolic pressure normal
ar only shightly elevated, say 90 to 100 In this conditron
there 15 relatively little strun on the leearr and kidneys
and many patents sunne mth 1t for a good many years,
although quite Iikely 1t 13 something of a hazard when the
cerebral arteries are brittle

A decrease of pulse pressure 1 found 1n a number of con-
ditions and requires other information to establish the
differential diagnoss. Thus, when both systolic and d
astolic pressures are low esperally the sstolic we may
find that we are dealing 11th chronc adrenal insufficiency
as in 4ddison s disease or 11th acute prostration or shock
Blood pressure readings n such cases may be 1n the neigh-
borhood of 80 mm systolic and 55 dustolic with fecble
pulse and a pulse pressure of only 23 instead of the average
normal of about 50 In cases of hugh grade aortic stenest
the pulse pressure 15 small with a relatively low sstolx
Jevel thus, the systolic pressure may be 10 mm. and the
dustolic level 80 but now and then there 1 an auscults
tory gap in this condition and the systoltc presure may be
hugher than this with a correspondingly larger pulse pres
sure. \n gnacrotic character of the pulse v ith a slow rlse
and a plateau summit help much in the diagnons. Even in
marked matral stenosis the pulse pressure may be quite
small due to a Jow systolic level
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ardins and 3) obstruction of erther vene cava or both tn
mediztinal wumors or inflammauon, or of the nght atnum
by tumor or clot, or local obstruction or compression of
some particular vem One of the chief dues dutimnguushing
arrhosls of the liver with or withont asaites from chrony
conurctive pericardias 1s the high nateme venous pres-
sure 1 the favter as clearly demonatrated by the engorged
neck veins In sotoe cases with conwderable tricuspid re
gurpitation there u a {ull venous pulse with 2 considerable
pulse pressure which may scrually be measured thu
found in cases of ricmspd valve disemie or marbed nght
ventricular dulzmtion. It gives nixe w the important clue
of chrome deep rystolic Jugular pulaition mndicanive 1 the
majority of cases of tricuspid stenosts {and regurgrau my
comphicating mutral stenoets.

Decresse sn systemic venous pressure has po chinical ug
nificance although 1t doubtiess occurs 10 cases of starvation
a0d oligemia from any cause

Pul Yy venous pre 1 not encept ar
the time of operations on the heart when pressure n the
letr atrium may be determined as mdicatne of that m the
large pulmonary vems, Such prasure both left atral and
puimonary venous is increased in cases of left senmmcular
fmlare mural valve discase and thrombonc or tumor ob-
struction of the le{t acrmum.

Portal pressure Inmmuch aa this premure aannot be
measured chmcally ne need only to recogmize it increase
n cues of advanced portal cirthosu of the ver and splense
vein thromboss which condittons g e rie 10 csophageal
rances and to splenomegaly Surgicat atieviation 1 posuble
in some cases by anastomotic operations. The normal range
of portal blood premsure it 1 generally xgreed, s 1510 %0
cmy. of water Anything ta excen of 0 Is considered 10 be
elenated.

hi




CHAPTER JIX

THE X RAY SHADOW
OF THE HEART AND
GREAT VESSELS

Oncz 1 a while although actually in but
2 small minonty ot patients x ray study of the heart great
veasels, and lungy affords the clue to the diagnoss. Often it
13 sumply confirmatory of the diagnoss already made clims
ally On occaston 1t Is negauve faihng to confirm a
diagnosis which had been made with the hope of » ry sup-
port, and as the result of which need of further study may
be indicated For these various reasons I have found fluoros
copy emsential in the routine cxamination of my patients
cven though it rarely affords the only clue to the correct
dagnons. I have found 1t heipful to olserve the heart and
aorta lung luluses and duaphragm in action and to make
a sumple orthodugraphic measurement of the transverse
diameter of the heart shadow for future companson under
the same conditions so far as the examinatron atself 18 con
cemed. Of course such measurernents are rmaccurate up o
about half a cenumeter bac it is helplul to have serial
records of the transserse dumcter s well as general
dexcniptions of the fluotoscopic picture Best of all of
course {5 the combination of tel genogram (7 fot
film ") or arthodiagram and fluctescopy made serially at
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yearly or more frequent 1ntervals, although one an get
along usually with the one technic or the other

As to clues the determination of the heart size 1s the
most ymportant. Not infrequenty 1t 15 difficult or 1mposat
ble to find out how large the heart s on physicul exemina
ton because of obesity or pulmonary emphyserma or
cardiac duplicement by one cause or another In such
atses the x may tube 8 invaluable A small or normal heart
shadow helps very much (o rule out heart disease as 2
cuse of dyspnea or edema except in rare cases of mitral
stenosls with paroxysmal dyspnea and pot mud: enlarged
left atrium and of chronic constnctive pencardits with big
liver and engorged neck veuns. In such rare cases the clues
are found elsewhere, by electrocardiogram and physical ex
amination When the heart diadow 1t enlarged 1t is lew
helpful as a clue for then heart duease may or may not
be the cause of dyspnea or edema  that 13 other conditions
such as pulmonary distase may complicate the heart discase
and be enurely respomsible for the dyspnea or leg vein
thrombosis may be the complication to cause the edema

Enlargement of a particular part of the heart #f adow
may afford the clue Although 1t 13 not easy in many cascs
to distinguish between left ventricular and night ventricu
lar enlargement or to determmine the relatne responsibili
ues of the two ventrcles for an enlargement that 1s caused
by both careful study especially during the rotation of the
thorax under the flucroxcope can somrctimes afford ade
quate nformmtion Left entricular cnlargement incTeases
the shadow posteriorly and downward as 1 ell a1 to the
left (Fig. 1) while right ventricular enlargement increases
the thadow anteniorly to hug the anterjor cf ext wall as 1t
were as well as honrontally to the left (Frge 2 A and
D) The shape of the chest and the height of the diaphragm

altays he = 4o b ealen intn conaderation A hraad b
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Fie. 1 M ded left entncular enlargement oung woman  th
free aoruc  egurgita son due (o & mgrnlunv blscospid zortic al
liwther damaged by subacute bacterlal endocarditie. The sleghthy
enlarged lefe atrinm A ible through th heart shadow

short chested peryon with high diaphragm may seem t
have a large heart when it s simply of full size and horiron
tat in posivon while a all person with long chest and low
diaphragm may seem to hive a normal sred licare because
it 13 s0 vertical when actually 1t may be somewhat enlarged.
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Incidentally it 15 1n general better to speak of \entncular
enlargement than of hypertrophy or dilatation alone nas
much a3 1n the great majonty of cases with more than very
slight enlargement both hypertrophy and dilatation are
Tesponsible.

Enlargement of the lejt atrium particularly 1n patients
with mitral stenosis 15 a2 very helpful finding on \ ray ex
aminacon not umply to confirm the diagnasis but ape
cally o ascertain the size of the left atnum which 1t s 1m
possible to do by phynicaal examinauon alone largely be
cause that heart chamber is at the back of the heart and
percussed only with difficulty (Figy 3A and B) On rare
ocousions roentgenology may reveal the left atrual enlarge
ment of a mutral stenons which 1s mussed or 1ndeed diag
nosed only with the greatest difficulty on physial examina
ton.

Enlargement of the night atrium of connderable degree
is uncommon but 1t can be diagnosed by the vmy It s
found in pauents with tnawpid Tegurgitation or stenoins
complicating mitral stenons and atmal fibnilanon and m
cases wjth a large atnal septa) defect.

The hugest hearts in volume are of theumatic type with

tig right ventricle and very large left and nght atria with-
out much enlargement of the lelt ventnicle (Fig 1). The
shadow of such a heart sorneumes almost fills the chest the
borders closely approaching both walls. The cor borwnum
(Fig 1) of aoruc regurmtation 1s not so large in volume
though twice as lreavy its diadow ulget far downward
and out toward the left axjlla In t not far into the right side
of the chest.

A localired bulge of the left veniricular shadow (cardiac
aneuryym) ks sometimes scen in cases with large anterlor or
lateral myocardial infarcty (Fig 5) This may even include
the apex wlien 1t 1s very large and so located Although the
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L 2t

Fro .A. Pronounced right ventricula enlargement acen i L3y
obd womman who ha  ahular pulmonary stenovis nd  patent forame
ovale. Th characterintic poutatenotic dilaution of the p lmonary
rtery and decreased vasculerity [ the longy re present. The later |
view show the right ventrlcle which has enlarged anteriodly od n
pressing egzin the emum,

bulge ftsclf 13 wsually diagnestic 1ts pulsation 1s a further
clue when the rest of the sentrrcular heart shadon con
tracts in systole the scarred region of the bulge dilates, thus
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Fie 2 Lateral bew

causing a paredovical pulsation which caan often be ob-
served fluoroscopically If the scar f1 not so large as to cause
an actual aneurysm 1t ot infrequently scems to stand still
in systole changing the contour of the so-called kymogram
which records the mosvement of the heart border either on
the film 1tself by tl € use of a gnd or electrically by the ine
of a photoelectric cell it Is diflicult for 2ny but experienced
roentgenologuats to detect a moderately sired or relatively
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b

Fia. 3A. \n enharged ket atrium seen projecting just beyond the right
border of the beart in the fronal vicw od diiplacing the ewophrgu

posteriorly in the lateral dew Enlargement of the pulmonary rtery
and of the Ight venticle are also present. The patient had “pare

mitral stenosh which was relitsed by mitnal surgery Rarjum n seen
in the cvophagu

small scar of 2 myocardial infarct fluoroscopically
tn error in incerpretacion of the x r2y flae of the thorax
which used to be made frequently but which now is rather
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Fio. 3B. Lateral lew

uncommeon is to include in the heart shadow maisure
ments o considerable deposit of fat along the left Lorder
and sometimes also along th e nght border This finding 13
most common n the cate of a pemon who usually has a
goad desl of [at Jocated elserhere over the body and wlose
Leart is often tranmerely or honrontally placed over a
high diapliegm which pontion n fteelf often males 1he
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Frc. 4 3 rhed qardiac enlargement in - patie ¢ with mitral menow
H tricas, {

nd od congeuti ¢ fallare The
left main bronchin i eles ted by dre enlarged keft atrium.

heart shadow appear to be somewhat enlarged The largest
deposit of fat Is usually at or near the apex where the hearnt
shadow merges with that of the duaphragm (Fig 6). A
tnangle of fat several centltmeters m wransverse diameter
may be seen at this pencardial daphragmaticangle and be
wrongly meatured as a part of the heart shadow resulting
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Fio. § A entcul  nemnwn pojectng from the  enot warly
of the bewrt nd bert seen in the Tight  fepor dibque jew Cale B
Uon fn the dfacent myocardium or in - muzal thromt s 1 prosent.
The patient had runi ed three mocardial tfaretom

in an erroncous diagnous of cardac enlargement. The
realimtion of the pamibility of tns finding In an obese
person should put onc on guard and a creful scrutiny of
the film where g trrangle of shadow less demie than the
heart shadow may be scen to dexcend to the duphragm
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diagonally towards the axilla should be enough to avord
an error 1n interpretauon Best of all 1s to observe the heart
and fat shadows Aucroscoplally where the difference 1n
density 18 more obvious and where the far shadow an be
displaced fram the heart shadow during deep msprrauon
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Pericardial disease 15 disgnosable by x ay examunaticn
In a minonty of cases but fortumtely in the majority of
patents who are seniowsly affected by 1t Acute perrcarditis
of vrus ongn, for cxample, or rheumatic 1n type cauning
paun and fever or a friction rub annot wually be diag
nosed by fluoroscopy or ilm If however a considerable
effusion develops, that 1 of more than 250 cc serial re
cords may reveal 1t In the case of acute or subacute tuber
culons of the perrcardium the heart thadow may slowly
enlarge to enormous size with relatively little 1n the way of
symptoms. Farly evidence of tamponade occurs in patients
who have a more rapd accumulaton of fluid. Although
large pencardial effusions bave been credited with giving
characterisuc changes in shape of the heart shadow
( water bottle  for example) 1t is by no means easy to rely
on such changes and the heart shadow may simply enlarge
i general due to the superimposed penicardial fluid (Figs.
7A and B) As a matter of fact, not mirequently there s a
ambination of myocardial dilamtion and pencardual effu
0N, as 1n some cases of acute rheumatic fever and then
the differentiation by  ray becomes very difficult 1f not 1m
possible. In such cases physcal signs are more valuable
penaardial friction rub paradoxical pube liver enlarge-
ment, and fulness of the neck veiny A clue that 15 some-
times helpful fuoroscopically iy a decrease of pulsation
of the heart shadow in the cue of tught perkardial effu
stom but on occasion & weak dilated heart may also fajl
10 show much of any pulsauon even if there 13 no increase
of pencardual flusd

Chronic adhestoe penicarditis as in a case with theum
tic heart disease s usually not evident by x ray examina
tion. When howerer symptom and signs are caused by
chronic constrictiee pertcardiis then jt may be posuible to
confinm the diagnons by the xray By the thme that roent
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L.

Fo 7y \h.rhierrdmrdultﬂ Hon shown before nd fter
ot L3} tap with ingodecton { ir

genology affords the evidence of serious pericardial discase
1t should be possible to lave already made the dizgnons
chinscally but once 1 a while the disconery of pericardial
calafication (Figs. 8A and B) docs lead one to look [ 1
winor signs of constriction of the hicart that might have
been previously overlooked It should however be ob-
sened that aldhauon of the penardiim may be ovf
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demke of an old usually healed tuberculous lesion that 1n
a few cases never reached a degree sufficient (o cause con
striction. Finally 1t is true that chronic constricse pen
arditis with or without aldfiation may so bind the
heart by a shoe-leather like envelope that hittle or no pulsa
t1on of the heart shadotr 15 visible luaroscopically when 2
relatinely small heart shadow 1n contrast to a much en
larged one is noted to pulsate little or not at all in the
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Fro. 84, Comtricthe perkarditls in 50 year old man Moderat
ardlac enlargement nd  riglt pleura) [ won are present A |
ofien the case aldfication of the perkardiom b more surilingly
scen 1 the latersl few Barl m b seen in the esophagus

presence of signs of systemic \enous congestion we are
thereby afforded a very helplul clue. Of course mn a pa
tient with such congestion a sma)] sire of heart shadow 13 in
uelt at once snggestise of chtonic contmctive peneardits
whether 1t pulsates or not 11 such cases abnormal 7" waves
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in the electrocardiogram aford further evidence.

Now as to the shadows of the great vessels. Like the left
atrlum the sorta s largely out of reach of routine physical
euamination except when an ancunysm thereof presents
itself in the anterior chat wall Even modt eortic ancur
ysmy 10 the thorax are, however evident only by x ray ex
amnation. This 13 one of the reasons why I am never con-
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P

Fro. 10 Wider ing of the sortikc  nih and descending morta duoe £
dimecting neuryun | the aortx In  hyperteny e patient. \. Before
disecton. B The seernd filen » v taken 10 month  fier the fimt Blm
nd thortly | Tlonlng 3 ephxte [ paln 11 k My conshaent w th
amtre dhwertion,

v sthout any coronary msufficteney (because of the develop-
ment ¢ f an adequate collateral coronary circulation) and
fnasmuch as most patcents « ich angina pecte ris or LoTRaTY
thrombosis do not have enough coronary ealcification to e
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vimble by x ray this sign 1 not an important clue.
Dusection of the aortic wall (disecung ancurysm) may
be evident 1n rare cases ruentgenologiaally by comparison
of sernal filmy, as noted above (see Figs. 10A and B) and in
more or less unuque cases a double barrelied aorta with cal
tfied inner tube can be found. In obscure cases such should
be looked for
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Ry .

3
Fic. 11 Widenlng and aldfctie 1 the awendi g sora du ¢
sypbilitic aortith. This fs best seen in the 1 [t nterfor oblique view

There are two congemutal aotuc abnormalities that may
be found by x ray examunation The finst 13 the nght sided
aorta which may be entirely unimportant clinically On
occasion, honever it may be assoclated with other congent
tal defects to produce trouble, a3 in the casc of an aberrant
right subclavian artery aring from the descending aorta
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o, 124, Coarctation of the sorty tn s wine yea old bor hos jet
homs only wight notching of the ribe. The Ieft entncde b a litde
Lage. The a of oarctstron odrc ted by the umon B cothined
sgalns the hac m Blied mophages. Below thi pamt there fr deght
post tenotke d | tadon

and responsible for a comsncling artenal nng around
trachea and csaphagus since surgical relief 1s possible in
such cnes not only sthould a nght aottic arch be noted a3
suspicrous evidence but alw the contour of a barfum
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Fra. 12B. The second film llustrates coarctation of the sorta in
older person, showing well marked notching of the ribe.

column 1n the esophagus ( barium swallow ) should be
studied for an area of constriction

The other aortic anomaly 1w congenital coarctation
which 15 a not uncommon cuse of hypertension n chik-
dren and young adults. There may be evident flattening or
narrown ing of the aortic knob or of the aortic shadow just
below the knob 1o the x ray film (Fig 12A) and there may
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be notching of the ribs in older chuildren and adults due to
eTusion by the collaterally enlarged ratercostal arteries
(Fig 12B) often both of these may be noted Years ago the
roentgenologut on accanon discovered coarciation of the
aorte upon the findung of rib notching and called the at
tengon of the intenust or pediatrician to ths disgnostsc
explanauon of otherwue unexpluned hyperiension, but
the alert practitioner of today should go to the xrays
simply for confirmation of | u chntal duagnon. Neverthe
less we do have uselul clues 1 the ~ ray preture (Fige 124
and B) The surgeon who 1 to correct a congenitally nar
rowed zorta 1 today naturally interested 10 1ts exact loaa
tion and extent, and for this purpose on occaston & con
trast dye aortogram s denred but suince the procedurs
itself Is pot withour some harard 1t should probably be
resenied for the more olscure cases

The pulmonary artery and s ! ranches form an ympor
tant part of the great vessel shadow above the heart 1oelf
and slthough great enlargement of the pulmonary artery
can because of its antenor position in the thorax, become
evident by percustion at the left of the upper sternum
<ray study 13 necesuary to establuh 2 clear wea of 313 3re
and shape There are four chicl causes of chronic and weil
varled enlsrgement of the so called pulingnary ar which
includes the main pulmonary artery and the base of the
lelt mamn branch the rght branch being largely hidden by
the aorta which overliey it Those four causer are 1) pul
monary hypertenuon secondary to mtral stenoss %) put
motny hypertenson secondary to pulmonary t! rombosis
or endarierits obliterans and cauung the enlargement of
the rght ventnidle charsctenistic of the chronxk cor pul
monake 3) a large left to night shunt of blood to ot erload
the pulmonary arculation 2s in the G of a congenieal
atria) sepual defect (Fig 13) or a patent ductus ancniosus
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Frc. 13 Atral scptal defect showlog marked enlargement of

the maln palmonary rtery and jts branches

(Fig. 14) and 4) pulmonary valve stenoss, congenital 1n
origin with pulmonary artery dilatation just beyond the
stenous, even though the pulmonary blood pressure iuelf
1 low Pulmonary hypertension secondary to left ventricu-
lar fatlure can to be sure, cause an enlargement of the
pulmonary artery also but thus is psually peither very
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10 yes i girl with maderat

tof the mal pulmonany rery nd waeawd  scularin

in the lungy

marked nor chronic because of the often rather rapidly
emsuing failure of the nght ventnde The condition wl ich
produces the most marked enlargement of the pulmonany
artery often with ancurpsmal dilatation of its branches
and which results in very wide lung lulus shadows is a

large congenital atrial sepal defect.
Lnlarged lung hilus shadows are composed for the mowt
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Fra 15\ A large dermokd st of the medlavinem lloxtrating its
growth 212 year period (Brom A to D). It was Snally excleed.

part of both dilated pulmonary arteries and dilated pul
monary veirs when mutral stenosts and left ventricular
failure are responsible In the other cases, the pulmonary
artenies are the vessels imolved  Although actualiy the
pulmonary arteries are located higher that is cephalad,
m the mediasunum, there is not much dutance betneen
the levels of arterzes and veins it 1 not always easy to differ
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Fm. 158

entiate them fluoroscopically There 15 one condition
which can be dilagnosed or confirmed by fluoroscopy and
not on an » ray film and that 13 pulmonary valie regurgia
tion which when of fair degree auses a coniderable pul
sation of the pulmonary artery and of the hiln shadowy
1his 1gorows pulsation has been alled the Al 1 dance
when preyent (e 1s a very Telpful clue but it varies a good
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C

Frc. 16\ Severe pulmonary edemu wath dilatation [ the periov
enx a2 and of the anygos ¢in 1n a young woman with mitral
uenosls, who u now asymptomatic following mutral Imnnxcry
In the sccond film, tsken after clearing of the acute

edema an enlarged leit trfum b hible through the H,mponion
of the heart chadow

deal 1n cases where there may be only ramsfent relauve
pulmonary regurgitation that valve defect is responstble
for & Graham Steell murmur which can similarly come
and go (see Chapter 9)
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Fr 16B.

Alediastinal tumors may on occavon be differentiated
Irom airdiovascular discase only with grear dificuley 1y
fympom skgn or cven by s ray study The greatest diffi-
culty 15 1n deciding wirether a mass Is a umor (Figy. 15A
and B) or an ancunysm mnce the former may transmit a
contiguaus pulanen and an ancurysmal g3 may be throm
based With rare cxceptions, however careful amlysis of
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Fia 17 A pulmonary arterio- encans fivuls ocaurring | y ng
woman with polycythemiz and cyanosh The man &5 mble t the
left costophrenkc angke A clue to it narurebghcnbyu:edﬂucd
eiscls running fnto the mas from the hilum of the left hog.

the patient from all points of view establishes the correct
diagnesis one may need to wse all posnble clues.

It is 1mportant also not to confuse spinal scoliosls with
enlargement or duplacement of heart or aorta which i
sometmmes done when there 15 too hasty mnspection of the



T RAY SIADOW OF THE HTART AND GREAT VISARL J o

shadows 1n the thorax in the ap view either fluoroscapt
ally or on the xray film A comrection 1y eanly made by
aareful study of this view and by rotaung th ¢ subject under
the fluoroscope or by taking Blms in the obli jue ponttions.

Two fmal comments should be made abe ut the pulmon
ary arculauon as observed by xny Pulmonmy edema
when of connderable degree can show itself clearly as a
diffuse motthing of the lung fields either genenlly or lo-
clly and the x-ray picture may demonstrate this eanly
(Fig. 18A) when physical exarmination of the lungs may
teveal lirtle Such x ray evidence of pulmonary edema hike
the edema 1self can quichly come and go. The other point
concerns the opponite picture pamely that of unusually
clear and brnight lung fields due to & decrease of arculaung
blood in the lungs this may be found 1n a lung or a part
of a lung distal to a point of pulmonary thrambowns and 1t
13 2130 scen In some cuses of pulmonary stenosms where a
Ieas coplous bronchual arterial supply to the fungs fargely
replaces the pulmonary artenal arcolanon

Finally the great systemic verns may be engorged 1n
cases of failure of the nght ventricle or of constricuve pen
cardius, acute or chronic. The infenor cna ca a 11 not
ordinanly visible unless 1t contains an injected radiopaque
substance (diodrast) but the superior ena cava and the
arygos vcins an sometimes be rdentified when they are
engotged (Figy 16\ and B). In rare cases there 13 2 con-
genital pernstence of a left supertor vena ava dnaining
into the coronary sinus and 1n doul tful cases this can be
diagnoed by angiocardiography consusting of the injection
of diodrast Int  the leftarm e,

In rare cases of pulmonary anteno-venows fistula it Is
ponible to see the mass involved in the fimtula in the x ray
filin (Fig 17).

For the mare complicated technics of roentgenolory
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which may add further clues to diagnosis in rare cases the
reader 1s referred to textbooks and works of reference 1n
cardiology and roentgenology Such technios include angro-
cardiography cardiac catheterization  electrokymography
and tomography Examples of further clues are the viuble
pasage of the cardiac atheter through an atmal sepaal
defect from night atniam to left or into the 2orta from the
nght ventridle 1n a cse of the tetralogy of Fallot, and the
quicl. demonstranion of a thrombosed or compressed
superior vena caa by diodrast mnjected 1nto an anm vem.



CHAPTER 17

ELECTROCARDIO
GRAPHIC CLUES

Mx_u help in eardinascular diagnomn
comes [rom the electrocardrogram in the way that 1t 13
tal.en and incerpreted today and yet when dimical efectro-
ardiography was introduced some 40 years ago 1t had re-
laclvely little vafue being wsed umply to evplain disturb
ances of candiae thythm. To be sure 1t untinues 0 be
very helpful mn this respect but 1t has gronn to be tenlald
more wseful m other ways. It s to present certam clues
concerning alt mpects of electrocardiography that this
chapter has been prepared For a detarled dexcripuon of
clectrocardiograptn  technus, basic princtples, and inter
pretation the render s referred to the specal volume on
the subject.

In Chapters 6 on Palpnation and 13 on Therapy a ds-
cussion wil} be found concerming the symptoms and treat
ment of vanions duorders of rhythm alt of whach an be
quikly and best fdentified by the electrocardiog and
whith iclude premature beats (atnal and ventrcular)
Pparony omal tackscardras atral fibnlfstion and flutter and
heart block Despie the (act that {t may seem goite es2dent
chinwatly that ap arhythmia comnts simply of premature
beats 1t 13 often wseful o obtain an electrocardiogram 1o
rule out other abnormalitics and thus to be able fully to

m
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reasgure the patient 2iso to have at hand a record for future
comparison and infrequently to uncover some other ab-
normality such as bundle branch block the presence of
which rithough harmless in jtself should be known

It is more 1mportant suil (o obtn an clectrocardiogram

during a paroysm of tachycardia if 1t 1s frequent, pro-
longed or very troublesome n order to idenuly the type
and also for future companson Paroxysmal tachyarda
of ventricular origin 15 generally much more sertous than
that of atrial ongmn and may be a mamfestation of coron
ary heart disease or of digitalis intovicaton. Sometimes a
parosyim consusts of atrial Rbrillation or atral flutter
which although on occasten occuring as a relatns ely nmple
dusorder of function 1n a person without heart disease is
much more likely 10 appear as a compheation of heart dn-
case than as 2 happerung m the commumity at large Also
the treatment of paroxysmy lang or short of atrial fibrilla
tion and of atnal flutter 15 usually different from that of
umple paroxysmal tachycardia and one can oiten follow
the effect of treatment hest by semral electrocardiograms.
One example of the diffcrence 13 that of the effect of
carottd s1nus pressure which should alt ays be tested n 2
e 1 ith a paroxysm of atrial tachycardia since 1t 13 suc
cexsful 1n stopping an attack at once 1w 5 to 10 per cent
of patients whule 1t 18 wholly ineffective 1n atnal fibnlla
tion and may simply slow the ventncular rate temporarily
in atrial flutter by increasing the grade of block from the
ugual 2to 1 to 3 or 4 or more to 1 Another example is the
greater cffectiveness of digitalis thernpy n atrial flutter
than in paroxyamal tachycardsa.

Before leaving the subject of atral flutter I would Iike
to cite the @se of a patient whom I have recently seen with
that arthythmia. He exemplifies a number of features of
that disorder which, although possible of Interpretation by
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studying the lieart rate on phynical exat nation, are int 1
1tely more eanly and quickly amalyzed |y electros | 4
™phy He 12 man aged 75 years witk 14l 1 dgrees ot |
Pettension and arteriosclerons but subje ( u PAr ysms of
atrial rachycardia every few weeks over the pat severa)
yeanr Durng the paraaysms which fuve  flen lasted a
few hours each time he has been very ¢ mor us of the fast
heart rate which has been recorded at 900 per mumute o1 a
Qittle lew With the faster ratex he has neted a bilueral
wihstache, A fortught ago he was found on o1 tine ex
amination to have a regular heart rate of 160 of wlich t e
himself was not aware. An electrocardiogram was taken
which showed atrual flutter for the first nme with an atal
nteof 320 and ? to 1 a v block gang a ventnicular rate of
160 2 common finding 1n Autter Digitalis was begun
moderate dosage slowly to digitalize n addition t) the
quinidine rations which he had been taking three times &
day for a year or more Two days later his ventnicular rate
w3 regular at 140 due to the slowing of the atrial rate to
°80 by guinidine, the 2 to 1 block continuing.  \fter
another two days the heart rate had become regularly
rregular with carlier beats every third or fourth beat
chinlaally resembling premature beats but at the unusually
Tapid rate for the occurrence of extrasystoles of 108 to 110
An electrocardiogram quickly solved the mystery whicl
could with more difficulty and muct more clinical experi
ence be solved swithout the help of the electiocardiograph
The atrlal futter was sull present but with much more a
block cyeles of 4 to 1 black predominating Lut with occa
onal more or Jeus regulardy recurrent o 1 tock (Fix 18)
Quinidine wax now stopped but the digitalis was contipued
and in anather two dayy the ventricular rate was perfectly
regular at 75 and ¢l e patient felt well An electrocardio-
ET3m ahowed an increase 10 1l e atrnal vate to 300 {follow
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1ng the omussson of the quinidine) but a stendy 4 to 1 block
due to the digitals giving the apparently normal heart
rate A conunued use of digitalis should mamntan a satss-
factory ventricular rate whether futter continues or
changes to fibrillation or of course there may be a return
to normal rhythm.

Finally so far as arrhythmias are concerned bradycardia
of high degree, that 15 under 40 per minute, should alivays
be studied electrocardiographrcally  Although rare cases

Frao. 18 Elcctrocardiogram showmg  trial Butter with  trial @te of
320 nd ventricular trigeminal thythm &t mee f 96 doc to alter
mtng 401 4w ] and 210! block. AF male ged 75

especrally highly tramned dustance ruaners may have nor
mal sinus rates of 35 to 40 a very slow pulse usually sigm
fies heart block, more often atnioventncular than sinoa
trial If the rate 13 shovn to be quite steady in the thirues
and the patent feels well no speafic therapy 1 needed
but if there are funt attacks, with or without syncope and
convuluons more study and treatment are indicated. In
severe cases of the Adams-Stokes syndrome (slow pulse
with attacks of syncope and convulsions) it 1 very 1m
porant to obtain an electrocardiogram during an actack
If the finding 15 simply that of ventricular or total heart
standstill epinephrine 15 the therapy of choice given as
often as may be needed. But if ventricular fibrllation s
the answer then epinephrine is to be avoided since 1t can
11self somenmes induce such an arthythma

Now let us comrder electroardiographic clues that may
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be found wthout relationship to arrhythmua that is which
occur with either normal or abnormal thythm First as to
the effect of heart position Belore the days of the routine
six precordial leads 1t was often difficult to tell from the
original three imb leads whether night avs deviation of
ight degree giving an angle say of +93 degrees, or a but
more meant a veritcal heart position which it frequently
did or enlargement of the nght ventncle Of course a high
degree of right axis deviatron or the presemce of very
prominent I” waves accompanying nght axis deviation was
taken correctly as evidence of nght ventricular enlarge
ment due either to congenital pulmonary stenosis or atnal
sepial defect, mitral stenosn, or the cor pulmonale A high
degree of right axis deviation with nonmal rhythm favors
the diagnosis of one of the congenital defects over that of
mitral stenesis which with much right axus deviation prac
tically always shows atmal fibnllation also In congemital
heart disease the presence of nght bundle branch block
favors the diagnomis of an atnal septal defect. Nowadays we
hasve in the chest leads very helplul clues as to ventricular
size and details of atrial action In the case of right ven-
tncular enlargement of more than the shightest degree the
R waves aver the right ventmicle that is, in Leads V' V,,
and V' and also 1n the V leads 2 and 3 to the right of the
sternum haye more amphitude than normally when they are
small Figure 19 shows two records of nght anis deviation
n the limb leads, the first due to a vertkal heart poution
and the second to right ventricular enlargement. Of coune
other factors too may Influence the hagle of the com-
plexey, especally the dutance of the electrode from the
heart therefore an obese chest wall ot pulmonany empl v
sema or pleural or penicardial effusions reduce the ampl!
tude of the clectrocardiographic compleney, while a Jean
chest wall enhances it
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Fxc. 19 (\) Electroardiogram (18 Jeads 1 2,8 VR, VL, aVF Va,
1 Vv v Vo d\)sho ingright axn delation fn the case of
pormal ertical heart. J P male  ged 17 5 feet, 11 Inches, 185 pounds

(B) Elecurocardiogram (13 leads. I . 8 #VR,aVL. aVF V1 V V

V V and V) thowing right axn defation with right entriculsr by-
y In cese of mitral senosh, thowl g Ixo the effect of digh

talis EP female, aged 26, 8 feet 5 Inches, 129 pounds.

A(a)-limb leady A(b)}—chart lexds, Induding Ve

B{ }-limb leads B{b}—chest leads. incinding Ve
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Left avis deviation 1n the three classical mb leads re
quires much the same discussion a3 does nght asis devia-
ton In former days before the precordial leads were -
toduced we couldn ¢ tell 1n many cases of left axas devia
ton of shight to moderate degree that s up to - 30 degres
whether we were dealing with a horzontal heart position
ot wth left ventmicular eplargement ot indeed with both
nnce they are frequently combined There were lowever
two helpful clues One of these was, and 11, folal inverston
of Lead 3 that 1, with an imverted P wave an mverted
QRS wave and an jnverted T wave (with correspondingly
upright 7" wave in Lead 1)~this means a horizontal heait
porltion The second clue was troernion of the T waves in
Lead | accompanying left avus deviation 1 hach wsually
means left venincular enlargeme it due to systemic hyper
temion or aortic valve dsease though 1t may also result
from coromry imufficiency myocardial duscase of otl er
type or pencarditis The precordal leads help to distin
guuh between left awus deviation due 1o a horizontal heart
position and left vemncular enlarpement navmud as
the latter the 12 wases are of | igher amplitude than normal
over the left ventnicle, that u, n Leads AV, and \
while th 7 vmves tend 1o be low flag, or even 1n erted.
The tame qualifying statement apy ies here that was made
10 the case of the precortial leads arer the right ventncle
the pearer the heart to the electrode the larger the com
plexes since chest wall fat, pulmonary emplysema and
pleunal r pencardial Auid decrease d air ampl tude Fig-
ure #0 sl ous two recorrds of left axi deviation the fincdne
t0 2 horizontal heart position without heant discaseand t e
sccond due to left yentricular enlargement.

1V hen both ventncles ar enlarged their effects on the
liml leads of the electrocardiogram may result in a rela
th Iy normal measurement ol the elecirical axis that s
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Fid. 20 (A) Electrocardiogram showi g ket xis doviation | the case
of & pormal horiroawal heart. PO male aged 34 5 fect 8 Inches,
214 pounds.

(B) Left axis deviatlon | a case of Jelt venericular hypertrophy
(kybertensive coromary heart disesse, P 210/120 under dighalls
therapy). J.M fermle, aged 44, 5 feet, 160 pounds

A() nd B{ r-limb leads A() nd B{b)-chert bends.
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they may neutralize each other but happily here the
Precordial leads come to the rescue and usually clearly
thow the cnlargement of both ventncles

In occuional cases an unutual position i the heart due
® rotation around 11 axes will cause flattening or even

vy Vi Vg v
ert

Fro. 21 Electroardiogram  f nomal ertical beart  th |
in«

1
Mves | Lesds 2 nd 3 8L, femle, ged 17 5 feet, 3 inches, 120
pounds,

inveruon of the T waies, most commonly 10 Lead ® but
lbon’enmLtadllndindncprtcordullmdt.mbllng
at fint glance the effeets of coronary atherosclerons or
Qrdiac enlargement. For example a vertical heart position
with low diaphragm may be attended by inversion of the T’
Waves m Leads 2 and 3 largely corrected {especlally in
Lead %) by elvation of the duaphragm by deep expiration
(Fig °I) Itshould be added that the T wate of course is
formally inverted in Lead aVR and not infrequently also
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m aVL or aVF The clue to the effect of position 15 to re
peat the electrocardiogram 1 different positions of the
body and of the duphiragm 1n doubtful cases

A

Fx. 22 (A) Elect oaardsogram showing nsde P we s due o] It ¢ gal
enlargement | cse | mhral stenosle MR, female aged 30
(B) Elecooardiogram showiog high P wa e amoclaed with tight
trial nd enmicular enlargement 0 congenltal haar disease F WY
male, sged 26

It & alio emadent that the degree of right axis deviadon h moch
greater  lsthe rul  In the case of cougenstal heart disease tha In
that of outral stenotis. Limb lexds 1 2, and 8

Atnal enlargement 1 often indicated by increased size
of the P waves. Leads 1 and ? and higher precordial leads
than those routinely used and placed at the Jevel of the
thurd 1ntercostal space over and close to the stemum show
the abnormal P wascs best. In Lead 1 for example there
are not mnfrequendy broad not necessariy high P waves
due to the left atrial enlargement of mitral stenosis while
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B
in

b}

v Vi Vi Va v

Fio. 23 Electrocardiogam of  cxse [ acmt o pulmonake doe
manie pulmon 1y embollsm RP mak sged 41

(1) daring maximum effect A }-lmb Jewdy  A(b)—chest leach
) fer reconery B( }-lmb bexd  Ib)—chost feads

the P waves of nght atnial enlargen ent due 1o certa n con-
genital defects tend to be fugh ratl er than broad (Fig ™).

An mportant clue to the acute enlargement and anoxia
of the nght venticle duc to masvive pulmonary embolism
and alled the acute cor pulmonele 1 to be fourd in the
elecuxardiogram  The clectroardiogram may show thi
pattern oamly tramsiently often for but an hour or two
rar ly for days, and so 1t is important to sccure a record
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as near the time of the height of the trouble as possible
and to repeat 1t ses eral tumes if necessary for companson of
serial records. The typical pattern consists of the new de
velopment or of the increase in amphitude and duration of
an § wave in Lead 1 and of a @ wave i Lead 3 of the

Lt

Vi Va Vi N

Fntiﬂcmourd m of cutoidn'onkrtl‘pulwuk lso
dlglm]hdi:n.DR.,ma]c.lgcdw 5 feet 5 inches, 155 poonds

flatterung or wversion of the T waves in Lead 2, of the 1n-
vension or increased inversion of the 7 waves in Lead 3 and
of imversion of the 7 waves in the precordial leads over
the nght ventricle 1 and v (Fig 93). Chronic enlarge-
ment of the right ventricle m a case of chromc cor pul
monale of high degree is clearly revealed 1n the electro-
ardiogram (Fig 24).

Now we come to the most important reason of all to take
an clectroardiogram, namely to determune the presence
or absence of clues denoting coroneary tnsufficiency or scar
ring of the heart by myocerdial snfarction The use of the
electrocardiogram for this purpose transcends its use for
the study of all other conditions added together for three



ELECTROCARIHOGRATHIC CLUEY 145

remony 1) coronary heart disease in avihized  commum
ties has become the commonest kind %) 115 always of great
immediate importance because of its hazard and 3) it may
be discovered only by electrocardiogram  or at least con
firmed thereby 1 doubtful cises with obscure history It
should however be revognized that coronary heart disease
may be present with no evidence of it in the electrocardio-
gram, even after exerase like the wo-called two step test of
Maxter or during the hypoxia test of Levy a3 ina cuse with
old coronary occlunion little or no scarring therefrom and
o current coronary nsufficiency
Coronary fnsufficiency of more than very slight degree
transiently as in the case of angina pectorus caused by effort
or exatement or prolonged exen [or hours 23 1n the cate of
Acute coronary thrombosis whether or not myoardnl in
farction ensuer almost invanably shows wself an the elec
trocardiogram It tends 1o cawe a conuderable displace
ment of the ST segments or in the chest [eads aterlying
the requon of anterior myocardial anonia a consderable $7
wgment clevation as n the case of acute antenior myocard
ial infarction illusrated by F gure .5 Acute posterior
myocardial anoxia on the other hand may caise a transient
depresnon of the precordial §-T segments th e usuai acute
potterior myocardial infarct shows relat vely normal chest
leads and elevated 5T segmentsin leads 3 anda\ Fasin
Flgure °6. A slight depresvion of the § T segments and a
fowenng of the T wavetis, however a normal phyuological
reaction associated with the tachycardia caused by exercise
Unhappily on occasion this phyuolomal reaction has been
wrongly interpreted in a healthy man as esddence of coron-
ary heart discase and a sex ere cardiac neuross has resulted
1ha e encountered a number of such cases.
\lo of coune the depresvion of the ST wegments and
fne ton ering 10 TanToimg vt e T wants ot o e et
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Eﬂﬁﬂﬂ

Fm 25 Elecroc diogram of acase  th b scute anterior myoaardid
Infaree (Infarce 8/8 53, e taken 8/10/53) N C., male, aged 44

t

Vi Vi Vs Vi Vs Ve

Fr 26, Ciectrocardrogram of  case with an acute posterlor mrocardl!
| Tarcelon (Tnfarct 11/8/51 cgy cavem 1177751 11 B maae sged
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of digitalis (Frg« 24 and ®7) lsung f 1 cda s eeks 1va
while the drug 15 bemng taken must be carefully disun
guished from the effect of coronan msuficiency 1 hih
diflerentiation js wsnally cantly dine vears ag Irte er
there was a noted rrfal in New York (iy M2 gt upofc 1

t

o, 77 Ehrtrd dsogr m howang ugging of 5 1 segment dod ¢
diyialh e ¢ aln porext and di urbed  won (Had lxen taling
digtoxi 0 my. g ® diy ber o picvkm dmage gd owd
Sukertng, purplnk  pawm, nd powewd Deage educed  frer thn
u;;n.uo)msum eelly Coeonary beart dheawe ) ] 1 sale
Ll 57

spirators nho had 1llegally secured Large sums of dictbiliny
munnce by unng digiealis to mimic coronany heart dis
case clecrocardiographicatly

Tle ¢ v mary msuliciency atiended by angina pecioris
and tf ¢ longer Laving myocardial anovda cused by acure
corosury thrombows without rmyocardeal infaceti o usually
sils le + ithout Jeaung any few residual abnotmality of
the lectrocardiogram but sf @ myocard af acar of any ap-
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preciable size results there are changes left in the electnical
record wlich are very helpful clues to past happenings of
the sort. For example 1f the scar involves the antenor wall
of the left ventricle close to or including the septum which
13 a very common location Q waves are likely to appear in

! 2 3 aVR avL aVF
Vi Vi A4 Vi v Vi

Fro. 28 Elecrrocardiogrsm show ng evidence of  large  nteroscptal
myoardial { {arct which had occurred three mo ths aarlier AG.
male, aged 62

Leads 1 and aVL and the R waves disappear in the chest
leads V.V  and often V which overhe the infarcted area
(Fig °8) If the scar 11 very estensne Q waves are found
also in Leads ¥ and V or the R waves may disappear
those leads, the mfarct extending far laterally A lateral
nfarct may show changes only 1n the most left of the pre
cordl leads V and V or V and V (and in limb leads I
and aV\ L) Somctimes there remam only a few telldale
Q waves over the nite of the well healed scar (Fig °9) The
chest leads have become very important for locaung, 1n fact
almost pinpointing, the damsged heart muscle all six or
indeed even seven or cight precordial leads should be
taken the old Lead 4 and the two or three routine pre-
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cordial leads taken later 1n electrocardiographic hustory are
quite fnadequate in many eases.

If on the other hand the sar involves the pasterior awll
of the left ventncle which 15 also a common (though
slightly less common) nte a Q wave ususlly appears, or

=
e

l
Fr&m Lknmrdinxnmtlm cdenc f -dlbekd e
lateral myoawrdial 1 faree khblﬂat( M youn aarider (nox
m,QnﬂmLad‘ 2, VLV \ V nd\ with normal

promi
Towacy) EJF mal aged 36

grows larger if already present in Leads 2 % and aVF (Figy
30 and 81) and »f the scar s large en ugh « include the
lateral walla Q also appearnin Leadst and \ Ifitwerea
comlorable thing to do to take an esophageal record one
would find therein absence of the R waves over the saar
The precordial leads are usually normal m a Qe with a
postenor left ventricular infarct of average tire except
during the mnital procas when the 5-T segments may be
much depressed (in contrast to their elevation in a case
with an acute anterior infarct).

Some infarcts are so large that tl ey involve bath anterior
and posterior walls of the left ventricle or there may be
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[ 30 Flectrocardiogr m show g evid nc | wba 1t posterior
myocardial [ ret (i fra M rchy 1932, g wden June 193D VL
male, ged 54

Fic. 31 Electrocardiogram showing evidence [ well healed postersor
myoardial Inlaret whi h had occurred 2 years en ller (nate prominent
Qnain[ad 2,3 nd VF. LW mak aged 47
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wpanate mfarcts 1n front and 1n back (often at different
dates) In such cases tire electrcardiogram may be equive-
al and not clearly dlagnostic since there 1s a balancing of
the effects with a neutraliation of the typral changes
caused by both lesons In such cases the clintaal preture
13 more dragnouic than the electrocardiogram and 13 to be
rehed upon On the other hand some infarcts are so small
that they may affect only one chest lead and that lead may
not be one of those routinely taken but higher on the chest
or further out 1 the axdla.

It 15 very important to knuw that mn a case of acute
coromary thromboss the electrocardiogram may not she w
characterntic changes for a gond many houn or even
sveral days and therefore 1t 15 essental to take at least
several senal records. Even after the chimial diagnosis has
been confirmed and the location of the mfartt establnhed
serial clectrocardiograms taken perhaps once a week for a
month or two are often very helpful in the follow up In
closing thus discussien of the electrocardiogram 1n ane
nary heart discase T would add + hat has been ment: med
catlier 1n referetce to disorders of thythm namely tha
t! ree disturbances are mnmonly caused |y coronarny nrsul
£ 1ency ar acclusion although they are mot diagnost n
they can result flom ather causey t - they are  entriculn
parovysmal rachyarda ayv Ilxk and bundle Iramh
block

Tl e my xardium rmy be affected by other duseases than
that aused by aronany atheroxler mis Such myoca duts
whatever 1ty cawme  an prodice  electrwardiograp! k
changes that are usually nondiagnontie There may be veny
low voltage of all the Cxmplenes P QRS and T waves 1n
the luml leads and somenmes exen in the d ot lead  there

nay be umply almommnal (chicfly tnverted) 7w ves these
nuay be | cart 1 kxk, eul er atnt nantnicular or intra entri
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ular (bundle branch) block or both (Fig 32) or there
may be ventricular paroxysmal tachycardia or atnal flutter
or fibnllauon. If there is widespread discase of some sort
clsewhere 1n the body such as lymphoma or amyloidons
or anemia an abnormal electrocardiogram may in the
absence of evidence of an unrelated speafic disease of the

Vi Vi Vs Vi Vo Ve

Fro. 52 Electroca diogram of  casc of extemh  myoardLil disess
of oknown rigin, confirmed by  topsy (note both v 4nd bandle
brs ch block) RG male, eged 21 8 feet, 160 pounde.

heart, mean cardiac involvement by the particular systemic
disease. Sometimes there may be a localized lesion such as
an echinococrus cyst or a new growth which may give
localized evidence of 1ts presence 1n the ¢lectrocardiogram
resembling somewhat the effect of an infarct.,

Pencarditss both acute and chronie, can affect the elec
trocardiogram in large part doubtless due to the subjacent
myocardial involvement. There may be for a few days an
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clevation of ST segments 1o the hmb leads (Fig. 33) and
in the precordial leads 100 submding later to leave no
trace, or with a large efision there may be generalized
tow voltage. Chronic adhesive pencarditis of slight degree
may produce no changes but chromc constrictive pen
crditis, which means mvolvement of serous degree alays
affects the electmical record mith extermve T wave changes

Fio. 43 Bleared rdlogram shammg the offen of acot per  d (o
dbagnoss prosed at postreartem examination Note the i ted §T
segmentand fa1 Twxveain Lewds | 2, VL, VEV nd\ MS§
male, xged 34

but farly normal QRS wa e (Fig 31) asud  xws atrial
hbmillaton 13 often present also and in a {ew there may be
cudence of nght \emriufar enlarpement due to pre
ponderant constriction of the telt ventrcle 3o ghung rise
to an elecrrocardiographie patiern closely simulaung that
of min) stenous with atnal fibnttation

An interaung and wometimes very usclul electrocardio-
grapinc clue 13 that in myvedema Tnan ad anced cne the
T wa e are Lt with low ologe of the QRS wava alw
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(Fig 35) Thus abnormality 1s diffcrent as a rule from the
various patterns found in other conditions or discases, such
as coronary heart disease and yet I have encountered sev
cral e7Tons in diagnosis based on musnterpretation ot the

Vi Ve A Vi V%

!t 83 Electrncardiogr m showing th dleir [ hrook  onurkin
perkard tu, onfirmed by opcration Note the oy 1w 8 or
dphasw T e n 112 lea by with relatly Iy normal QRS wa &
WV mule aged 3

lecerocardiogram with nadequate general chmal ap-
prasal

Finally various drugs and toxins may affect the electio-
cardiogram The influence of digitulis has already been
mentioned (sec Fig 27) Adrenalin mn large dosage an in
vert the T waves 1 Lead 2 Quinidine sulphate can pro-
duce bundle branch block 2nd depress the pacemaben.
Tobaco can fower the T waves, perhaps throtgh its sym
pathctic neme action Carbon monoxude can ciuse av
block. Electrolyte imbalance can cause changes. Low al
cum cantent In the serum prolongs systole High potas-
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stum levels (lryprerpotasseniia) cause high pointed 7 wares
delayed a v conducuon and widening of the QRS waves
culminating in atrial paralyas, gros bundle branch block.
and deformed $-7 segments and 7 wanes. Hypopotassemia

I 2 3 aYR ALS

YF

A\ A Y \4 A\ A\

Tw 35 Elecr rdsogr m show ng fat P e nd low  ltage of
the QRS » @i opx lpwedenu A D fomal  gal6% BMR =
—%

2l distorts the record v th depresnion of 31 segments
and 7 wa e prolonged 2 7 durauon  nd large U naves
Inadentally negat ¢ U waves usually indicate the pres
ence of heart discase



CHAPTER 13

THERAPEUTIC
CLUES

'I:u: curer clue of course, to the proper
treatment of a2 pauent with ducase or duorder of the heart
and great vessels i the correct diagnosis but there are
details of diagnosu and sometimes muldple conditions of
varying degrecs of importance that require considerable
skill 1n thesr therapy In the preceding chapters certan of
the many therapeutic ¢clues have been mentioned but for
conventenice emphasis and more comprehensive consider
ation they are gathered together 1n thus last chapter and
others added.

Therc are scveral observations about treatment m gen
eral that are worthwhile presenting before taking up the
mndividual clzes The first 15 that 1t 3 always wisc to get
along with a3 lttle treatment as poswible 1n reaching the
denired goal Certuinly one of the errors of the past winch
1 sl too often encountered 13 overtreatment. Even
though each thing done can be approved individually in 2
given case, it may not be necessary to use all or even sev
eral of the measures available: one or two may suffice. Wise
judgment from this angle aan often s=ve a patient the
stran of excessive medication the too early use of some
therapy which may be needed more later and the addi
tional dramn on his pocketbook.

156
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A sccond point s that now and then a rext day or even
several days with no medicne at ail may be very helpful
erpecually i the patient 15 having tosic eficets from drugs
or » tired out fram their effect, cither phyucally or men-
ally or 1n need of recvaluation a3 to tharr neceanty On
rare occasions I have found such therapeutic hol days hife-
savog

A flurd point concerns the polypharmacy that happily
has been on the nane dunng the last generauon but which
still exuss s certarn regioms or countries. The compliated
shoigun prescripuons of former days are now infrequenty
encountered in medial centens but ther place 1 wome
ume taken by a mulutude of drugs including 1taming
which ate given separately so that a patient may have x
shelf or a drawer full of bottles from which he takes pills.
capsules, powders or drope at frequent wtenals all
througl the day and mght Here thould be included an
mdictment of much of the parenteral (hypodermxc intra
muscular and ntrayenous) therapy of varisus parts of the
world wl ich should be free from dependence upon sach a
method of adminutration of the medicines.

A fourth point has to do with the trade names of many
of the more mmpourtant drugy Often  anous drug com
pama have thar own pet mmes {or d ¢ gme den ane
of a commonly used drug such as digualis or one of the
new popular blood prasure medicines, and this may and
sometimes does lead to confisfon, [t 19 imponiant for the
ptysician to keep Fimself posted about these nantes or else
better sull to use the standard names for the preparation
with 1f daired, the mame of a pharmaceutical house or 1t
trade mame for the drug i paventhens after it Thus
digitowin is the |mame as D gitaline and Purodigin

Finailly it 1s generally helplul to explain to the meient
himself nhat the vari s medicines and other therapeutic



158 DIAGNOMY AND TREATMFNT OF HEART DISEASE

effects actually are and why they are being employed. It 15
half the bactle to secure the understanding and cofipera
tion of the pauent, especially when 1t 15 likely that years
ol treatment lie ahead.

Now let us take up the clues to therapy themselves under
vartous headings.

Myocardial weakness and farlure Probably more knowl
edge and skill and experience are needed 1n handling heart
muscle weakness and failure than almost any other com-
plaint in the practice of medicine The very first evidence
ot myocardial falure demands attention whether 1t n-
svolyes the left ventricle first, as 1t usually does because of
the frequency ot systemic hypertemsion, aortic valve du-
case and myocardial infarction or the right ventricle first
as may happen with mitral stenosss or certain congenital
defects. The clues to the beginmng of left centrrcular fail
ure already menuoned are 1) too casly induced dyspnea,
9) pulsus alternans 8) apical gallop thythm and 4) accen-
tuation of the pulmonary second sound while the nght
ventricular failure clues are 1) beginning engorgement and
pulsaton of the jugular veins in the sitting pasition 2}
tenderness and shighe enlargement of the liver and 3) a
diastobic gallop st the lower end of the sternum.

Trwa measures of therapy are most useful at the very
start of the failure Often they snffice 1f well applied with
out the need of resorung to other more radiaal treatment
which is often a bother The fint of these measures u
rest more or less complete for as long as necevary unul
some myocardial reserve has Leen reguned two or three
weeks may suffice Complete bed rest 1s usually ot neces
sary and as a matter of fact 1s often unwise To be up and
around suting 1n a chair much of the day and with bath
room privileges 13 the best program for most patents.
Much conversation with famlily or visitors and more than



THERAFTUTIC GLUDY 159

enental telephonsng are to be avorded  After this imtial
rturation with rest, rations of rest dauly weelly monthiy
and yearly should be arranged.

The second measure of equal importance 1s the we of
dygetalis which is the most heipful medicine for a weak
heart—nothing better has as yet been found. The drug
should be given to full but pot tovac Rtunation (digialua
tion) slowly that 13 in the course of 2 few days 10 2 week
uniess an emergency arises, and s effet mamuined as a
rule permanently that i, for the rest of the patents life
To digitalize 100 rapidly that i, 1n a few hours or cven in
one day s wsually onnecessary and often unwise since it
may upset the pauent who should not be disturbed by this
medicine which he may have to take for the rest of his life
and an an@gonism to wluch should be carefully avoided
cven 13 taste might then become repugnant. ¥ here are
many diffierent guod preparations of diptals and many
different ways of giving them 1 have fonnd 1n the greae
majonity of patents tl e following plan o work well
digatalis leaf 0065 gram or 1 gran pilt or tablet tod for
a week and then once 2 day thereafter Or one of the purt
fied preparztions may be given in mach the same way eg
Diguonin 015 mg t1c for 2 neek and once dathy there
after A {en patients need a Little Larger datly dose than this
ar a lietdle smatler for example a tablet of 01 gm or
114 grains of the leaf or 0.2 mg of diptonin o7 00, gm. o1
34 grain of the leat or 0 1 mg of digetonin A few pateenn
requ re tho three or even four umes the merage dosc
cvery day far momtin or yean to mamuin an adequate
eflect on lieart rate ot tone ot hatt “There 15 only one

wmraindication for the use of dig @b, namely to wse it
when tt b not needed.

1§ thewe tno meaturas do not suffice (and 21 2 matter of
faca 1l eve are relati ely few pinents where they do not,
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except near the end of their lives) then we have other
resources, in parucular reduction of sodium tntake m the
diet and the administrauon of mercurial diuretics and in
very rare cases the we of 1rmadiated 10dine To be sure
excessive @it intake 18 wisely curtailed early 1n all cases of
cardiac stramn and failure but conmderable or extreme salt
restricuon 13 30 unpleasant that 1t 18 well not to apply 1t
unul really necessary The same statement holds true for
the mercurial diuretics whether given parenterally or by
mouth they are mvaluzble when needed and then given
weekly or every few days or even daily for awhile they can
save and prolong lives but they can alse on occasion
be not only very uncomfortable but actually dangerous by
depleung the patient and favoning the occurrence of the
lov salt syndrome (prosration and resutance to therapy)
which 1n turn requires the replacement of sodwm  Mer

cunal diuretics should be used sparingly when the intake
of ralt 1s very low  Now and then one can use helpflully a
preparaton of resn fortified with potassium to avord
excessive lows thereof to prevent some of the sodium 1n a
more palarable dtet from being absorbed in the gastroin

tesunal eract.

In edematous pauents resistant to diuresis sminophyllin
intrasenowsly aan be effectuse 1n helping to clear away the
congestion  but 1t must be used with care to avold electro-
Iyte depletion. On the other hand 1t is important to
remember that morphine 1s an antidiuretic agent.

ety infrequently docs one need to resort to more radt
cal therapy but a clue to the ponible value of such 1s the
chroaic penistenice of falure despite the application of
the measures cited above. Then the administration of 1rra-
diated 1odine may have a place to reduce the basal meta
7 pauents  th coogestl  fallure the addition
of “Mpotery ¢ drug ma) W the day

I b
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bolic rate of the body and jis demand for oxygen thn
canng the strain on the heart. One must figure however on
2 delay of stx weeks to three months for adequate effect of
ths sort from adequate dosage up to 50 or cven 75 mulle
curkes 1n one or several doter rry be needed Tte use of
Southey s tubes w0 draw fhnd from the edematous legs (or
even the scrotum) is a desperate but at times hetpful meas-
ure also Both of these procedures have been very wseful in
patients of my own Another treatment which [ have not
employed but which has been tecommended i desperate
tases of intractable congestive heart {adure 8 hgauon of
the infertor vena cava surgical operauons are however
wisely avoided as a rufe in such cases.

Finally 1n this discussion of myocardial failure mention
should be made of an fmportant clue to some hind af a
serious complication. That clue s the very obstinacy n
ntractabibity of the congestine failure atsell Often 1t
saeans that there 1s present, perhaps obscurely a previomly
unrecnguized or new complnation skh as acti e inlec
tiont an example of which i tieumatic faner embolism
or mfarction chewhere as in the fung or heant and thyro-
tocons One thould search for such condinoms. It s am
poriant to remember thet mn panent with mycardal
faflure death usually results from a tast siraw sich o pul
monary embolism and not from the failure rself

Caronary msufficrency 8o soon a3 it iy evident that in-
suficiency of thie coronary circulation i3 present becairse of
the symptom of angina pecions whether or not there isany
abnormality of the clectrocardiogram one should mbe
action. It should not be treated lightly or casually but
vether should it be viewed wath alarm ot pesimum. Tuis,
as a rule best 10 take the patient wholly into enes confr-
dene evplaining what the condition s that it mug e
treated with reipet aned that yecovery or at least consider
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able improvement 15, 1f not certain at least likely pro-
vided certain measures are carried out.

Yhen some particular exertion or excitement causes the
ducomfort of angina pectors that exertton or excitement
should be avoided for as long a tume as necessary It may
take weeks or months or even a year or two for the angina
to abate and normal full or at least ncreased activity to be
raumed  the inculcation of patience 13 therefore an essen
t1al part of the treatment 10 the majority of cases In gen
eral 1t is wise to tell the pauent and his famuly that he
should avoid hurry unnecessary worty overexertion over
eaung (at any onc time or 1n total number of calones 1n
any one day) and exposure to severe weather (intense cold,
stormis and strong winds m parucufar) The amount of
restriction w1l depend, of course on the degree of trouble
If the attacks are very eanly induced several umes a day
the patent had best rest up at home (or in a hospal)
for a few necks away from his business and exaiting visitors
or telephone conversations. Usually he is better up and
around quietly rther than 1n bed. The nutrites are the only
medianes, except perhaps for mild sedauves, that are of
general value in such patients Contrary to much of the cur
rent custom I do not find or recommend the use of 2kcoholic
drinks as parucularly helpful they are far infenor to the
nuntes as medicine and although i small to moderate
dotage often pleasant and relaxing, they favor overweight
and at tumes even alcobolum Only 1n chronically severe
cases of this sort lasting s1x months to a year or more is it
wise to recommend radical treatment I have found that
the best radical therapy in such cases 1 the reduction of
the basal metabolic rate by the administration of irradiated
10dine

Angina pectons at rest that 1, decubitnus 13 especially
unportant and demands great respect Actually 10 many
such cases coronary thrombosts has taken place even if
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patients particularly is rest at home {or wn the hosphual) fur
there has developed no myocardial infarcion. In these
some weeks highly to be recommended but not i bed
uniess the patient feels better there or infarction develops.
Nitntes may be freely used. Anticoagulanu to try to pre
vent further thrombosis are heing tned 1n some cases but
we havent yet the final amwer as to thewr value n thn

respect

In days gone by angim pectons and coronary thrombo-
ns were veewed with ruch dread and pessimun that many
pattents, feehng fatalinrcally that their days nere nom
bered anyway ignored precantons and did often come to
gricf Notr we have learnced that recovery even complete
u not at all uncommon even n pattenu with the most
severe anmna pectarys decubuus, provided they are care
Ftl to avoid stratns dunng the weeks ot months of thair
duatnlity Thes advance m our hnowlodge and the resuht
tng change in the atatude of mamy patient bave const
tuted one of the mmt encouraging developments in yur
treatment of coronany heart disease during the last genera
tion

In pauents with actual ecute myocardeal 1rifarction (sec
ondary to the coromary thrombous) o indscated by the
clues of fever leulocytous, and characterisiic electrocards
ogruphuc changes, much the ame treaiment a1 menuoned
above B to be recommended pln more complete rest for
the first three weels, preferably in bed the we of anti-
cnagulants far severl weeks wn the majoriy of sicher pa-
tients under haspital care and therapy of any complica
tioms that may armse, such as myocardial fatture Agamat b

ery important at the atart of the treatment to explain to
the patient just what 11 going on 30 that he wall gladly
Louperate in the program and not rebel at thie sentence 1im
pored. Prostratlon nith sctmal shock dunng 1he firsg few
houtrs of acute coronary thrombows 1s 2 bod prognotc
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s1gn but a good many cases recover from this esther with
routine treatment or with the added help of neosynephnn
or mephentermine sulphate transfusion of whole blood or
packed red cells has also been thought to help but 13 value
13 stull open to quastion. The duration of the total coma
lescence from several weeks to several months should naru
rally depend on the amount of the heart muscle damaged
and on the presence or absenice of complications. A com
plete recorery with hitle or no carduic enlargement and
only restdual evidence of the scar 1n the electrocardiogram
15 2 clue in most cases for the resumption of a noimal
active hie

Dusorders of cardiac rhythm Since by far the common
est dusorder of rhythm 1s the premature heat or extrasystole
since this 3 found wually 1n healthy people without heart
duease and since 1 causes no harm and in many persons
13 not even noticed by them no treatment at all Is necesmany
1n the great majority of individuals who show this arrhyth
mia of the hicart There arc persons however who are
bothered by their premature beats whether they have heart
disease or not they may feel uncomfortable either due to
the early contraction self whicht may be felt as a throb i
thewr neck or the panse when their heart seems 1o stand st
or the forceful thump of the afterbeat Persons troubled by
auch sensanions may have uncomfortable days or mights and
10 desenne some treatment. The umplest measure of all
which alone s often effective, 1 full reagsurance and a
statement that most persors become 0 accustomed to the
arthythmie that cventually they dont feel 1t at all Some-
times 1t is obvious that there 13 2 particular exating cause
of the extrasystoles, such a3 tobacco coffee tea alcohol
indigestion ot unusual eacitement or fatigue control of
that partictiiar factor way chen prove o be sufficlent to
aboluh ot reduce the palpitation Infrequently drugs zre
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needed but they should never include narcotics. Quinidine
sulphate 1o tablet form 0.2 gm or 3 grains each, may or
may not be effectre nhen taken several umes a day often
1t 14 ot necessary to tke {t every day but only on occanon
when 1the arthythmia o more duturbing \ow and then &
sedative, partcularly suct as phenobartutal in smail dos-
age may work well or even bromede which was recom
mended yeans ago by S james Mactenne who found
however that the best o 2 ed of e
and  exercse in the open awr

Paroxysmal tackyeardia may be as umimporaant x5 exga
systolar and may be treated tn exactly the tame way as out
tined above On the other hand 1t can be mwh more
duagrecable and n the presence of heart duease aen
harmful and 1 rare Gases dangerous therefore in such
cases more than nmple reassurance should be applied. At
the begmning of an attack of atnat tchyaardia pressuic
on the (aroud sinus way be tned it u effecune 1n perhaps

t 10 per cent of cases. 18t #s aneflecine I ha ¢ found
that the adminutranon of two tablens of quimdine sul
phate repeated i onc or two hours tf the atack 13 pro
tonged has shortened the parovysm 1in many of my Gsex
Syrup of 1pecac may work 100 but it 1y 1self diasrerable
Mecholy} and pronatyl may be tried tn more olsunate
cxves and 1 a few patients digial auon and 13 mainte
nance have been found very useful If the parovysmal
tachyaardiz bs o ventrcular type quinidine and pronesty |
are the drugs of choice. The most imponant clue 1t e
bewr treayment is the wenufication o the meclunum at
faulr by the electroardiogram whuh can be helplulty e
peated in the 31l m-1 p of whe therapy of amy arrhythmua.

1trial futier and flrillation also best dent Red by
electr wardiogram, are more advanwed disorders of thahm
and m re often found in oardiac patsent than in porml
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persons. Although reassurance 1 still 1n order 1n most
caser 1 oftens needs to be qualified according to the extent
of the underiying heart ducase. For paroxysmal or newly
deieloped atral fibrllation the restoration of normal
rhythm by quinidine 15 often to be recormmended and 18
frequently succesful if however the paroyysms often
recur or atral fibnllation hay been present for years the
treatment of choice 11 digitalization and its mantenance
For atrial Autter I have found digitahs preferable to quin
idine from the very start the ventricular rare can be re
duced thereby through increasing the grade of block from
®to 1 to4 to} or thereabouts or atrial fibrillatron may
evolve or normal rhythm return It has also been stated
that full doses of atropinc after digitalimuon may abohish
atral flutter

As 1n the case of myocardial failure 3o m the case of
atrial fibnllation or flutter a refractory resustance to treat
ment with mamtenance of too fast 2 heart rate depite
ample digitals may be a clue to the presence of some 1
portant complication such as Infection (eg rhenmanuc
fever) infarction (pulmonary or myocardial) or thyro-
wxicoets. It 13 taportant, however to recogruse that with
atnal fibrrllatton, much Increase of heart rate on exercne
means that the patient is inadequately digiealied even
though the heart rate at rest scems to be well controlled
mn the case of the complicauons just mentoped the heart
rate tends to be rapid even at rest.

Next, we come to heart block Bundle branch block is a
climelly silent condition and needs no treatment Even
most casex of av block and s block need no weatment
themselves unlews symptoms of dizzines or faintness or
actual syncope with or without convulsions (Adams-Stokes
syndrome) develop when the heart rate drops 0 *0 or less
per munute or standeill occurs for 8 to 10 seconds.
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Then the drug of choice 15 epinephnine hydrochtonde
1 1000 solution 14 to | cc. parenterally as often as needed
if ventrcular hbmitlatron has been ruled out Ly electro-
cardiogram as & cause of the fack of sentricular pulsauon,
in milder cases ephednne may have a Inorable effec.

In comcluston of thus chapter a few observations may be
added concerming a few other emergencies due 1o disease
ot the leart and great seseh. Acute pulmonary edema 1s
commonly due to heart disease although there are other
cxuser. freporuant clues a5 1o 14 treatment and abo to the
prevention of future attacks depend on the wlentification
of the lund of heart duscase chat underlies 1t and on the
discovery of the factor or facton that have precipiated su
However no matter what the cauwse there 13 one more or
less apectfic tmmediate therapy for the great distrem that
practically atways accompanies the pulmonary edema, and
thar o the mrenteral admumistraton of 2 warcotic  mor
phtne sutphate 13 the narcotc antomandy used and gen
erally it s very helpful 1113 also wise wnally 1o admumister
axygen 1f It 1 avatlable But that u not enough 1 many
cucr If one n dehing with sudden fafure of the 1 1
ventncle due to hypertension aoruc ahe dmease or
myucardial infarction 1t 11 important to adminter digitals
w full dosage wittun a relatnely few houn f the drug b
not already being taken in adequate amounte In such (oes
diguaalis in purified form In solutron may wisely be g en
wmtrasenowsly half the dygalinng dose at once 10 be fol
lowed at four hour tnterials by the third and fourth
quarters of the total dovge reapects ely sanying the pro-
gram somiewhat as crrcumstances demand. Thus dig wn
may be injected 1 doses of 08 mg 0 f mg and 0 { mp.
respecti ely or digitonm in dowes of 0F mz. 03 mg and
03 mp respectinely Omne acute pulmonary edema hay
been set o i such cases full diguatiration shold be marn-
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tained ever after If the edema does not submide 1n a few
hours mercunal diuress may be added helpfully to the
treavment And of course rest with head elevated and
hmitauon of sodium mtake are also o be prescribed
Rarely 13 1t necessary to resort to venesection Of compres-
s10n of the limbs by blood pressure cuff in the treatment
of acute pulmonary edema.

If however the basws factor is mutral stenosis with a
superimposed tachycardia  there should be 1ostituted
along with the opiate mjection treatment as specific as
possible for the fast heart rate 1l the mchycardia 18 of
nnus type 1ty cawse whether mnfectious toac, or emo-
tional should be combatted by anubiouc antitoxun, or
sedation respectively 1t the tachyrardia p paroxysmal
acmal or ventricular o due to fbnllavon or flutter the
treatment should be directed thereto with quimidine or
diguziis or other therapy as already described earhier in
the chapter Prevention of such tachyardia in the future
by appropriate mexsures should be planned at once on the
subsidence of the present attach and m many cases of
nutral stenosis who prote to be switable subjects mitral
commissurotomy may be a aluable protection for yean
to Lome

A cardiovascular emergency that frequently complicates
heart ducase and that in itself may preapitate acute pul
monary edema 15 pulmonary embolum After the Immed
ate treatment of the attack of edema as descrsbed above has
been given, an cffort should be made to prevent further
epusodes of the sort Actual pulmonary embolectomy once
suggested and tried has proved to be neither feastble nor
wue but it may be powthle to ward off further trouble by
two procedures 1) higation of the leg veins if there is any
susprcion of thrombons therein and embolism from right
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heart chambers scems unlikely and 2) the use of ann
coagulants,

Comstrictrve penicarditts demands wlen acute due to
tamponade, evacuation of effused fluid and when chro ne
penardul resection These measures are often lifesaving
and may reestablish complete health and full longevity

Subacute or scute bacterial endocarditss ot even strong
suspicton thereof demands antibrotic therapy which
today usually curause It is best to start with and to cun
tinue pemiailiin 1n large dosage but 1n vitro testing of the
effect of the various antibiotics on the causaine organism
should be carried out at the very start for future gurdance
of the therapy which requires 2 mumimum of at least a
month

Fimlly among the more important emergencies due to
discases of the heart and great vescls, disectron of the
sortic wall (dusecting aortic anexrysm) should be con
ndered Though uncommon 1t js very serour Morphine
and the treatment of a state of shock if present are all ne
have 10 offer bLut the correct dugnosis should be made
because such s a vital clue to the bad prognowis about J0
per cent of the casey die of rupture within a few houns or
daye






APPENDIX

Smcz the completion of this book I have noted a few
important ommustons and hate receved several more clues
from vanous sources which are worth adding in an appen-
dix

Hentoptyns should harve been menuoned specifically as
2 farly important clue 1n Chapter 7 entided Other Symp-
toms on page 60 following the discussion of cough and
hoarseness. Brusk hemorrhages from the lungy have some
times been called pulmonary apoplesy and are occasionally
seen 1n the case of patients 1 ath ught mutral stenosis but
alo 1n cases with bleeding into the pulmonary vescls
due to other auses for example, rupture of ancurysms,
crosion of veuels by tumons or tuberculows or other tfec
uons. Some patienes with mitral stenons and fragile vesscls
may bleed fiom the lungs after excensne eflort or from
catreme heart rates in parovysmal achyardia or fibnlla
tion. Most pauents with mumal stenowis who bleed, how
ever have wmply blood sreals in the sputum or blond
stained froth raised at the ume of acute pulmonary edema
This ame situatron holds mn a fer patients who develop
this phenomenon sccondany 1o acute mfarction of the
lungs ot pulmonary edema resulting from acute falure of
the left ventricle due to the strain of acute myocardial
infarction or hypertemsion or aortic alve disease \s a
clue therefore hemoptysis, althongh important In atsell
munt be carefully analyzed stnce 1t may be the result eather

[ ntracandiac discase discase of the great vessels discases

[ the lungs, or mtrathorack discase of other sort

S milarly from an overught eaw rnal on of the lungs
» 3 noe adeguat Iy presented fn (hapter B entitled Sigm.

11
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The discssion of the thorax with unusual deformittes
thereof and pulsations should have included a statement
about auscultation percussion and roentgenography of the
lungs and pleura

Rales are more commonly due to pulmonary disease
than to heart dusease \ery often they are of no importance
at all and represent no duscase Thus is particularly true of
the so-called atelectatic rales at the lung bases of many
patients who have shallow respirauon Deep mpiration
opens up the bases of the lungs and may induce for a few
breaths crackhing rales or even some that scem to he moust
Several deep breaths clear these rales honever they are
not evidence of pulmonary disease or congestion of the
lung bases due to heart falure or mitral mvolvement On
the other hand persistent moist rales at the Jung bases in
auents who have cardiac enlargement and dyspnea and
no evidence of pulmonary disease per se may indicate the
presence of congestion amouated with pulmonary hyper
tension and failure However such raley are a late mani
festation of left ventricular failure dyspnea bemng far
more mportant as an early indicatton There are also the
Jocalized rales over ptlmonary tnfarcts to be considered
and those due to infections of one hind or another Duiness
to percusston bronchil breathing and increased density
of the Jungs on x ray examnation are found over areas of
the lung winch are consolidated as from infarction or n
fection or compressed by very large hearts pericardl or
pleural effusions and tumort.

Hydrothorax 1s of much importance but must be care-
fully analyzed If 1n the case of a cardiac pagtent the hydro-
thorax u wholly right-sided or preponderantly right-sded
nght or total heart failure 15 ta be suspected. If the cffusron
13 hmrted to che Teft side some other cause than ardiac is
1o be looked for this may consist of acute pleunus or
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pulmonary infarcuon Thickemng ot the pleura may cause
slight dulness but not the marked dulness of efusion

Frictton rubs may be aither pleural or pericardial As a
matter of fact, not inlrequently they are both and are then
alled pleuropencardial In such cases acute penardit s
13 1o be dagnesed Once i a while when there 1 gre ¢
pressure over the pulmonany artery due to bulging thereof
» transient friction rub may be heard eten in the abwen ¢
of gctual pericarditis. This has been noted 1n cases of thyr
toxtcous and of the acute cor pulmonate

Apsal heart murmurs that are well heard i listeming
over the right anterior chest 1 all suggest an areurysmal
left atnum just as bulging and pulsacon of the antertor
chest wall to the left of the sternum indscate the probabiliey
of hypertrophy of the night ventrsle

Raistance and sclerosis 1t e pulmonary arculat n
complicating diromic mutral stenons adds an element !
strain such as we find 1n cases of the chronic cor pulmonale
Therefore long standing caes H serere mural stenosn
have sonicthing of the chroni cor pulmonale as well as o
the direct effect of an ixreased reantame t the flon  f
blood through t e left side of thre heart

Persistence of a rapid sedimentation rate er a good
many 1 eeks follov ing myocardal infarcnion suggests th
presence of mural thromin

The alwence of reciprocal changes in Leads 1 and 3.0
the clectrocardiogram fasors the diagnosis of acute pen
carditis over that of acute myocardial tnfarcrion.

Heat as wcll as exercise may be userl (o test the signi!
cance of cyanosds. In cases of nght to left shunt both heac
and excrcise increase the yanosis.

The low aalt syndronte priducing wealness and oca
sionally even confusion 15 someumes wrongly lied
uremia



174 DIAGXDSTY AND TRLATMINT OF HFEART histASE

Dilatauon of the aorta and of the pulmonary artery as
scen by x ray examination s commonly found in cases of
2ortic and of pulmonary sienosis respectively

‘The seriousness of ventricular premature beats in which
the R waves fall on the preceding T waves has been
pownted out as suggesting the mmminence of ventncular
tachycardia or fibnillation

On occasion weakness following mercunal diurens can
be presented by the admimistration of porasstum sals by
mouth (3 to 5 gramy) following the day of and the day
after the injection of the mercury

Finally the use of norepinephnn (arterenol) has been
emphaszed Ly a number of my correspondents as being
distinctly helpful in some cses of shock accompanying
masste acute myocardual infarction
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