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PREFACE

My yors of chmictd tewhing, py e prictice ind consulty
tion work hive convinced m thit the generil pricutioncr and
the medic il student fuel 1gret need for 1 system atic ind practt
ol gude 10 the treitment of hert discise This book 15 1
itempt to provide such vgude biscd on my own cxpenience in
priv ite ind hospital prictice

No attempt hs been made to nctude descnptions of wdition
1 methods fav orably reported by others It 1s conceded that such
1 plan necess inly himts the scope of the book but 1t also permits
grcater clanty and conaseness features which are of importance
1n 1 book of this hind

It may be argued that the plan 1s somewhat dogmatic and
thit no single method of treatment 1s swmtable for all patients
There 1s no denying that iny plan of trentment may require
modification becuse of atypical clinical features occurrence of
complicitions or variitions in response to theripy Any attempt
to provide suggestions for all possible contingencies would result
1t mass of detul which could only prove confusing It 1s my
opnion that 1t 1s pedagogically more sound to famibnnze the
physictan with thce pharmacologic properties of the yarious
drugs uscd 1n the troitment of heart discase so that he ¢ him
scif institute such modifications in theripy s may be necessary
This 1s particularly import int 1n determining some of the ciuses
for fulure of therapeutic response nd i distinguishing unto
wrd or toxic effects of the drugs from clhinical manifestations of
the disc ise processtself It1s for these reasons thit a comprehen
sive sunvey of the pharmacologic properties of the more impor
tant drugs umployed 1n the trcatment of heart discase 1s included

No ttempt has been made to preface each discussion of treat
ment with a more or less complete summary of etiologic sy mpto
matic and diagnostic features of the disease to be treated since
this book 1s concerned primanly with therapy It 1s felt that
clintcal descriptions of the various discases ire described ade
quately 1n the several testbooks avulable on heart discase It
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must be presumed that the patient has been studied carefully
and that 1t least 1 tentativ e dingnosis has been made before the
physician 1s ready to plin a course of treatment On the other
hand I consider 1t profitable to devote some space to pertinent
discusston of 1mportant coexisting conditions such 1s diabetes
thyrotoxicosis pregnancy etc 1s they relate to the treatment
of heart disease

It will be noted that 1 great amount of space 1s devoted to
treatment of congestnie heart failure I feel that the subject 1s of
parimount importance since the majonity of patients with al
most any form of organic heart dise1se ultimately develop con
gestive heart fulure It 1s surely no exaggeration to state that
abilitv to trcat congestive heart falure 1s an essentral pre
requisite for successful treatment of heart disease Furthermore
many of the therapeutic measures employed 1n congestrye heart
fatlure are also useful n management of other cardiac disturb
ances Repetition 1s eliminated wnd space 1s thus conserved by
referring to descriptions of such therapeutic measures 1 the
chapter dealing with treatment of congestive heart farlure

Finally I wish to acknowledge my mdebtedness to Dr L N
Katz for many aluable suggestions that are mcorporated
throughout the text Thanks are due to Dr M D Allnesss and
other colleagues for 2dditional suggesttons and to Miss Paula
Bennett who rendered invaluable service mn preparation of the
manuscript

WiLL1AM A BraMs

May 1948
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THL. PHARMACOLOGIC ACTION OF DRUGS
USFD IN FHE TREATMINT OF
HCART DISCASL

The suggestions 1 this book will prove adequate for the great
majority of patents with heart disease  Vartations n the clinicat
picture will be encountered from time to ume and modifications
m treatment will be ncressarv to meet such contingencies The
scope of this book does not permit the undertabing of decatled
~ dustwssions of all possible vanations i treatment It 15 believed
however that fammhianity with the pharmacologic properties of the
remedies employed n heart fadure will aid the physician to vary
s treatment sufficiently to meet all needs It 13 for this reason
that 1 comprehensive survey of current concepts regarding such
pharmacologie effects 1s ineluded

DICITAI IS AND ITS ATTILS
DICITALS

Digitihs long the sovereign remeds for the treatment of heart
falure was miroduced wto medical practice by Witham Wither
wg! m 1785 The plant had been used for many years m the
treatment of various other conditions but Withenng recognized
13 great value i drop v and noted many of 1ts beneficial effects
on the heart Another century passed before its pharmacologic
properties and therapeunc indications were studied adequately
Much of the best work has been done in the past twenry five
years

The standard preparations of diptalis 1n use today are derved
from the leaves of dimitahs purpurea Many other preparanons
are asalable ncluding those dernved fram other varieties of digy
tahis or fram sources hauiag a digitalis hike action The effects of
Wl these differ from standard preparations only i munor respects

1



2 TREATMENT OF HEART DISEASE

none are superior and many are inferior The best chingcal results
are usually obtamed with standard preparatons of digtabs
purpurea

The complete therapeutic action of digitalls 1s due to several
glycomdes the most 1mportant beang digitoun %4 The iteraction
of the various gly cosides on one another 1s said to be of smportance

Biological assay of preparations dernved from the whole leaf 15
a rehiable method by which quantuatne actraty of digitalis
determined  Gravumetric esumations of varwous glycosdes are alo
satisfactory

The Pharmacelogrc Effects of Digitalis

Digitalis applied locally, 1s irmtant and will cause pam of in
Jected subcut ly ar mtr. larly The major therapeune
effects are those exerted on the heart the most smportant being
slownng of the heart rate and inoreasy n the strength of myocardal eon
trartion These, and other effects to be described later, are much
more apparent with therapeutic doses i heart failure than tn the
normal heart  ? * Toxic mantfestauons with small doses of digt
tahs are more hkely to occur of the myocardiam 18 sev erely damaged
This mcereased sensitvity of the falding heart to the beneficial and
toste effecte of therapeutic do es of digitabs 15 of great pracucal
mportance

Increasep Myocarmar Contraction ~The strength of myo
cardial contracuon s tncreased by dugitaiis * 27 58 the effect
Hesng more marked on the ventricles than on the auncles fso
fated strips of myocardium, when exposed to solutions of oubain
or digstoun m dilutions corresponding to thove occurring in man
during treatment are capable of much greater force of contrac
tion to fixed stumuli than under control canditsons These expert
menis show that there 15 a darect acuon on the myocardium 3
Observations on the whole heart of ammals and indirect studhes
wn yan support the contenton that digitabs wereases the strength
of myocardhal cantractian by direct action on the musele ussue 10

s 30 80 84 3 Seronger myocardial contraction results 1n more
complete emptymg of the ventricles with an ncrease sn the stroke
and minute volume output of the heart #° This improvement
pump action 15 augmemcd by slowing of the heart rate 1o optimum
Jevels and by ehmmaton of the many feeble and comparat efy

nseless contractions of the sentncle o auncular fibnllaton
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present  All these factors will be discussed more fully later but
the net result 1s reduction of venous stagnation and 1mprovement
of arter1l circulition Circulation in the coronary artertes 1s also
inproved resulting in better myocardial nutnition and increased
capacity for work It should be mentioned that such beneficial
acuons do not occur shordy after administration of digitalis unless
large doses are injected ntrivenously, or some quickly acting
preparation bike strophanthin 1s used Hence digitalis i small
dos1ge 1s no quick neting cardiac stmulant for use 1n emergencies

Stowing of THE HEsRT Rars —Slowing of the heart rate by
digitalis constitutes one of 1ts major therapeutic effects Slowing 1s
the result of two mechanisms stimulation of the vagus apparatus
and direct depression of auriculoventricular conduction tissue Both
mechamsms frequently play a part especially when larger doses
of digitalis are employed

Surulation of the vagus apparatus usually occurs before ap
preciable heart block 1s induced There 15 good evidence that the
vagus endings and the carotid smus are the chief elements re
sponsible for vagal slowing of the heart rate rather than the
vagus center as formerly beheved ** Vagus sttmulation depresses
the sinus node thus slowing the rate of impulse liberation from
the normal cardiac pacemaker It 15 possible that other factors
also play a part but these require further study Larger doses of
digitalis depress conduction from auricles to ventricles first by
way of the vagus and later by direct depression of the conducting
ussues The vagal element may be ehminated by atropine but
direct depression of the conducting ussue 15 not so influenced
Hence atropine 1s of little value as an antidote for severe heart
block mduced by excessive doses of digitalis Slowing of the ven
tricular rate by induction of heart block 15 best seen 1n aurtcular
fibrillation with rapid ventricular rate Here the sinus node 1s
not operative and digitalis affects the auricular mechanism of
aunicular fibnllaton only shghtly or not at all The ventricles
are slowed as a result of heart block between the auricles and
ventricles so that the rate of the latter 15 reduced to normal or
below

Slowiny, of the ventnicular rate to optimum levels 1s of great
therapeutic value The sventncles are ‘rested since diastole 1s
prolonged Longer diastole permits more time for venous return
mto the heart with consequent reduction of venous congestion
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\More ume during diastole also permuts better coronary flow with
i the myocardium The pascage of blood from aurcles to ven
tricles 15 also facihiated by longer diastole of the ventricles The
result 15 better nourshment of the myvocardium and a more
efficient heart Better filhing of the heart results i a stronger myo-
cardial contraction 1e  greater output into the artenal s stem
and better nourishment of all ussues Slowing of the vemricular
rate m auncular fibnllauon produces such strihing beneficial effects
that a number of observens believed this to be the chief if not the
cole therapeunc accomplshment of digitahs This conception i
not entirely frue since improsement has alco been observed with
hutle or no slowing of the \entnicular rate particularly when the
rhy thm s regular *® Slowing of the heart rate whether induced by
depression of the sinus node or of the conducting tissues must
not be permitted to result 1 a rate below nerml 16 below 70
to B0 beats per minute Abnormally slow rates result i very Jong
daastole which may lead to excessne fithng of the heart 2 effect
which 1s undesirable sshen the heart e severeh damaged by
disease

Cther Properties of Digtiales

IncrEase oF Myocarpiat  Excrramiusmy —Larger do es of
dagntalts may ncrease excuabibty of the specific conductuing s
sues !¢ parucularly of the sentricles This may recult 1 the pro
duction of extrasystoles or parovysmal ectopic rhythms The
famihar couphing of a normal beat with an extrasystole the well
Lnown pulsus bigermnus  has long been recognized as a sun of
digstalis tovtaty which serves as a warning that digrtalss must be re
duced or stopped Extrasystoles alone when not caused by digstalis
should nat be considered a contramndication to the use of digitals
since such uregulariies may be due to poor myocardial blood
supply and may disappear when coronary circulation 15 smproved
by digitahs Digrtalts may induce other manifestations of mcereased
myocardial excitability such as pasoxysmal tachycardia, aurcular
flutter auncular fibnllation the very dangerous ventricular tachy
cardia or fatal ventricular fibrillanon

ErrEcTs 0n Broop VEssELs ——Blood pressire can be elevated
exper 1 aprmnls by digitahs Thus 15 due 1o mereased cardiac
output and direct constrictive action an the walls of the artenies
Therapeutc doses 1n man do not affect blood pressure except 73 a
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re<ult of improved cardiac action Such a rise i blood pressure
1s not excessive and 15 1n expression of rnprovement of the circu
lation In any event nether the presence of hypertension nor the fear
of inducing 1t should serie as a contramdication lo the use of digitalis of
heart farlure ts present

Much attention has been pard recently to the effects of digitalts
on the coronary arteries and 1n angma pectonis Strips of coronary
artery immersed 1n solutions of digitoxin may be seen to con
trict 2% Expermments on ammals show variable results?® depending
on the dosage used techmc employed, condition of the nervous
connections of the heart cardrac rate and the functional state of
the heart A conspicuous change 1s seldom observed mn the coronary
arteries of the intact dog or cat, and such changes, when seen,
have not been sufficiently correlated with the possible effects of
the anesthetic,3° dosage of digitalis and changes induced by the
experimental technic Tt 15 difficult to compare results obtaned
in animal experiments under such conditions with those secen 1n
clinical therapeutics The comparison 1s particularky difficult when
we note that other observers failed to see unfavorable effects in
evperimental amimals when doses were used which were com
parable to those employed 1n chinical practice !¢ 3 77 85 Jt has
been said that digitalis may induce anginal attacks n susceptible
patients*® but chinical evidence concerning this pomt 1s conflicting
4t o1 Careful observations on large groups of patients with angina
pectoris receving digitalis even 1n large doses failed to disclose
greater mnaidence of pam than 1in a similar group recewving only
placebos % It would seem to be unwise to withhold digitals 1n
cardiac failure n patients who also have angina pectoris

bsorption and Fixatton of Digitalis

All digitalis glycosides are absorbed irom the gastro intestsnal
uact but not at the same rate Some are absorbed so slowly after
oral ad: ation that a derable portion 1s destroyed 1n
the gastro intestinal tract *° Sipular variability 1n absorption and
some degree of destruction locally are beheved to occur after sub
cutaneous or mtramuscular mjection '® This if true, would make
these routes much mferior to mtravenous injection if parenteral
admunistration 1y necessary

A so called full therapeutic dose of digitalis given orally, produces
electrocardiographic changes 1n two to four hours Such changes
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consist of depression of the S T segment or depression or mnversion
of the T wave The maximum degree of such changes 1s apparent
I six to twenty four hours and persists for about twenty four
hours, although some change may occasionally be present for as
long as three weeks ® ' ' 14 Such electrocardiographtc changes
are accepted as evidence of the onset of digitalis action on the
heart but 1t has not yet been determined how much of these
effects 15 due to therapeutic and how much to toxic action It 1s
generally believed that therapeutic effects after such a full dose
of digitalis occur at about the same time as the tlectrocardio
graphic changes Small or moderate doses of digitahs produce thera
peutic effects after a longer interval three to seven days or more
depending on the amount given and on the capacity of the heart
to respond

It has been estimated that from 0 { to 0 £3 gm (17 to 2 grams)
of digitals or its equivalent 15 used up or destroyed daily n the
human body once the therapeutic effects are attained & <® This
15 the average maintenance dose under these conditions but no fixed
rules can be established since elimination, destruction and response
to digitahs vary Elmmimnaton or destruction of a given do e of
digitalis 1s greatest shortly after admumstration or when Jarger
amounts are already present mn the body % ¢ This may ex
plain why some patients tolerate larger maintenance doses while
well digttalized and why cumulative symptoms sometimes appear
when smaller doses are grven over a long period of tme Several
1nstances of digitalis toxicity have come to my attention 1 which
patients were receving from 0065 to 01 gm (1 to 1Y/ grans) of
digitalis daily for some time The foregomg esttmitions of the
amount of digitalis used up or destroyed daily in the body were
made with digitahis which 1s 25 to 30 per cent less potent per umt
of weight than the digitalis which 1s dispensed at present Hence
a reduction 1 the average dailly mamtenance dose to about 65
mg (1 gramn) would seem justfiable **

A special virtue of digitalis 1s 1ts prolonged effect on the heart
and the fact that addiction or tolerance 1s not known to occur
This does not relieve the physician from the responsibility of
watching the patient closely while digitahis 1s being grven sinee
«ome of the vanable fictors mentioned before may become apcra

tive without much warning
Severe congestion of the lner or gastro intesunal tract may
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dclay absorption of digitalis from the digestive tract when given
orally Thus permts greater destruction of digitalis in the mtestinal
tract *" The destroyed portion may be sufficiently great to render
the remainder therapeutically madequate The practcal sigmfi
cance of this mechamsm has been overlooked too often as shown
by the fact that intravenous or rectal admnstration 1s sometimes
cffective when the oral route fails ®

Intravenous njection of digitals or its allies while not recom
mended for routine use, 13 sometimes imperative when rapid action
1s destrable or when the oral or rectal routes are impracticable
Neither chgitalis nor strophanthin 1s modified or fixed in the
blood or lungs after intravenous njection About 10 per cent of
the tnjected amount 1s fixed to the heart the remainder being
taken up by the sheletal muscles hver kidneys wnd other ussues *°
The portion not fixed to the heart does not become avalable
subsequently for fixaton to the myocardium the one exception
being the portion of digitalis which enters edema fluid or serous
effusions Digitalis held by such flmd 15 released duning diwresis
and may become fixed to the heart as described later

Rectal mstillation or the use of suppositories contaimng digi
talis®® ¢ 15 frequently useful when the oral route 1» unsatisfactory
and parenteral administration 1s not considered desirable Part of
the digitalis absorbed from the rectum reaches the mferior vena
cava and heart directly without encountering venous stagnation
in the hver or bowel The rectal dose 1s the same or somewhat
greater than that used orally and the entire days requirement
can be given as a single dose Absorption 13 fairly rapid and the
results are good 1f a cleansing enema 15 given just before rectal
administration

Toxic Mamfestations

Towic manifestations are due generally to overdosage or to
cumulative effect after prolonged medication The cause i either
case 15 quantitative excess 1 the body Toxicity may also be ob
served after average or small doses when the diseased myocardium
1s abnormally sensitive to digitalis 7¢

It 15 generally believed that cumulation 1s due to gradual m
crement of digitalis 1n the heart muscle to toxic levels when the
daily intake exceeds the quantity used up Large doses of digitalis
or cumulative increment 1n the heart muscle while producing
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therapeutic effects, may also cause foc of necrosts m both ven
tricles  chuefly the left 75 These effects are reversible when of
moderate degree but may remamn permanent if severe This ad
ditional injury to the already diseased myocardium may make
the heart muscle more sensitive to digitalis so that small doses
may now prove toxic 78 It is of imnterest to note that lethal doses
n ammals caused foct of degeneration and necrosis 1n the bram
suprarenal glands liver and kidneys as well as in the heart *
This brings up the question whether toxic doses 1n man cause
stmilar lestons i organs ather than the heart
The earlier mantfestations of toxicity or cumulative action are

vanable Vo single sign or symptom always appears early the order of
appearance varies 1n different patents and 1n the same patient
at different umes The more common of the earlier mamfestations
of toxicity are aporexia nausea, headache, vommtng and some

times diarrhea These and bradycardia or changes in the electro

cardiogram are generally the more frequent, early signs but there
5 no defimete sequerce and some of these mamfestitions majy be absent
altogether It has been reported recently that general muscular
weakness may be a sign of digitahs toxicity ® It will be of interest
to watch for this symptom more closely in order not to confuse 1t
with the musenlar weahness ncident to prolonged bed rest or
heart faure Attention has been directed to the fact that digitals
shortens clotting time of the blood in man and anmmals This
may lead to thrombus formation and emboli #8 &% Other ob

servers could not corroborate this finding *° It will be wise in
any event not to withhold digitahs in any nstance untl a large
and well controlied number of patients 1s studied to see 1f apprect

able changes occur chmcally and if embol: are actually more
frequent

I amttang 15 due to two mechamsms Local wrnitation of the gastric

mucosa may cause vormung shortly after oral ngestion of digitahs

A more 1mportant and more frequent factor 15 reflex stmulation
of the vomiting center 1n the brun which follows parenteral as
well as oral adminustration *! '# 21 The afferent smpufse reaches
the vomiting center chiefly via the sympathetic nenes and (o 1

lesser degrec along the vagr The reflex arises the heart angd

reaches the vomiting center 1n the bramn along the nenve pathways
mentioned Direct application of digitalis to the region of the
somuting center fails to induce somiting '° Vomitin., which oceurs
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within an hour after oral mngestion of digitalis 1s probably due to
local irritation of the stomach since nsufficient amounts are ab-
sorbed during this time to induce toxic effects on the vomiting
center 3 Vomuiting when due to local mmtation of the stomach
can sometumes be minimzed by using a different brand of digi
talis or one of 1ts allies such as digitoxin or by using rectal or
parenteral admmstraton Vomiting due to actton on the vormting
center 1s more difficult to control unless digitahs 15 stopped for
three or four days
Slowing of the heart rate below 65 to 70 per murnute 15 an 1m
portant sign of digitahs excess It 1s due to depression of the simus
node mparred conduction or both Any degree of heart block
may occur the most frequent bemng prolongation of the PR
wternal A rare form of aurniculoventricular dissocialion may occur
duning which the auricles beat at normal rates while automatic
foc1 in the ventricles become excited by digitalts so that they beat
at a faster rate from mmpulses formed m them The auricles will
then contract at a rate of 70 to 80 per minute while the ventricles
beat at somewhat faster rates The two rhythms are independent
since there 1s complete dissociation between the auricles and ven
tricles Sino aunicular block 15 rare and 1s due to overactmity of the
vagus on the sinus node Heart block 1n any form 1s a signal for
caution 1n the further use of digitabs particularly if the block
1s caused by this drug It 1s sometimes necessary to persist
cautiously i the use of digitalis 1f heart failure 1s stll present since
heart block may be due to poor myocardial circulation rather
than to digitalis Digitalis 10 such instances 1s not contraindicated
and may eradicate the block by improving myocardial nutnition
Diguitalis intoxication may cause arrfythmia more rarely tachy
cardia This 15 due to stimulation of ectopic centers in the heart
or to excessive action on 1ts nervous connections Such toxic action
on the nervous apparatus of the heart may induce or exaggerate
stnus arrhythmea This 1s a sign of digitalis excess which 1s not heeded
sufficiently wn clinical practice Acuvation of ectopic foct 1 the
heart by cigitalis gwwes mise to extrasystoles more rarely paroysmal
tachycardia and occaswonally to aurtcular flutter or fibrillation V5 42
¢ 44 The most frequent are ventricular extrasystoles gving rise
to the well known couphing or pulsus bigeminus which consists
of a normal beat followed by an extrasystole All these are 1m
portant signs of digitahs toxicaty but they may also be caused by
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poor nutntion of the myocardium, mn which case they may he
abohshed by digitalis There 1s some evidence that extrasystoles
are due to disturbance 1 potassum balance i the mvocardium
when toxic doses of digitalis e at fault It was found that a simngle
dose of 5 or 10 gm of potassium acetate as a 25 per cent agueous
solution orally could abobsh extrasystoles when caused by digy
tahis °7 Thas rawses the interestng question as to whether it would
be useful 1o use potassium as de cnibed 1 patients who are m
carchac falure and mn whom evtrasystoles ave present before or
while emplaying larger doses of digitahis

Changes mn the S T segment and T wate of the electracardiogram
are wmportant signs of toxiaity when induced by digitaks The
S T segment becomes depressed and the T wate lowered or mrerted
such instances 7 ® * '3 Shortemng of the Q T nterval has been
descnbed but 1t 15 sometimes difficalt to measure thes mterval
accurately and this findig needs further corrobaration #% ¢
Electrocardiographic signs of digitalis toxieity are reliable but not
specific **They mav be preceded or accompamed by other equally
reliable chmeal signs of digitabis toveity 3 3 33 34 Jess fre
quent mamfestanons of digualis wnaity ave mental confust 7, mut
tering, dehirnum and }aliucinahons 1t 1s possible that these are due to
disturbed  cerebral circulation or to abrupt changes i water
balance in the bram such as may occur after coptous diress °
Delrum has been observed m arteniosclerotie patients who bad
heen unng digitabs Sor a fong tme ¢ It disappeirs i a few days
when digstahs s discontinued Other rare signs of digitalis toxterty
are muscular weakness ndistinet or yellowish vison and eosino
phoha ¥

All effectie forms of diguta'is or s allies can produce foxic mamfes
tations Preparations whuch are deod of tovicuty lack U erapentec foner 10
But 1t 15 generallv unnecessarv to push these drugs to toxic levels
in order to obtan sahsfctory therapeutic results

PREPARATIONS AND DOSAGE OF DIGITALIS AND ITS ALLIELS

The potency of digitahs per unit of weight or measure bas been
increased by 25 to 30 per cent in accordance with the 1936 and
later editions of the U S Pharmacopea 17 The purpose wis to
meet internanonal standards

One cat umit 15 the ipprovimate equnafent of 01 g (1!
grains) of digitahs or 1 cc (15 mimms) of the tincture althoug h
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the recent change i potency makes this comparison somewhat
imaccurate The so called refined preparations and those bearing
fancy names are not superior to standard preparations of digitalis
and many are inferior The powdered leaves, and even the tinc
ture my stand for years with little deteriaration, provided that
they ire hept under ordinary storage precautions 7

Dosage of Digutalis

The dosage of digitahs necessary in a gwven patient depends on
everil factors An attempt has been made to esumate dosage on
the basis of the patient s weight The dose calculated 1n this manner
1s often tea large and may prove dangerous in chinical practice
A number of factors other than weight of the patient determine
the dosage among which may be mentioned the rate of absorption
from the gastro intestinal tract, the inherent capacty of the heart
to respond with therapeutic or with toxic mamfestntions, the
tendency of edema or serous effusions to abstract or retain digitalis
thus preventing its fixation to the myocardmim the presence of
active nfection 10 the myocardium the type of fallure and the
presence or absence of auricular fibrillation

The following working rules will be found useful and safe pro
vided the foregoing modifying factors are kept in mind Adult
paticnts of average height and weight who are i moderate cardiac
failure generally require 01 gm (137 grains) of the powdered leaf
or 1 cc (15 mmms) of the tincture by measure three to four
times a day until defimte 1mprovement or signs of digitalis toxicaty
develop Liquid prepirations must be measured, since a drop
especially of an alcoholic preparation 1s only about 05 minim
by measure regardless of the kind of dropper used Improvement
with the tforegoing dosage may be expected n four to six days
but there are many exceptions simce each patient poses an indi
vidual problem

Patients i serere cardiac failure usnally require larger doses—
generally 04 gm (6 erans) m 4 divided doves—of the powdered
leaf or 1ts equivalent during the first day A simmlar quantity may
be necessary during the next day depending on the response
The dosage 15 cut n half as soon as improvement becomes ap
parent and ths dosage 1s continued until improvement 1s defimte
or toxic mamfestations develop It 1s wise to start maintenance
dosage when definite improvement 1s attained rather than to wait
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for complete restoration of cardhac function, m order to avod
toxscity

Patients 10 tery setere cardiac fadure may be gnen 06 gm (9
grawns) of powdered digitahs as an mmtsal dose Subsequent dosage
will depend on the response but 01 gm (134 grams) may be given
three or four times on the next day, depending on the effect
Further dosage may then be regulated s 1n the fess severe forms
of cardsac farlure

It shauld ke borne 1n mind that the foregoing doses are for patents why
have recened no digilales i the preceding weel. Smaller amounts should
be used of the patients have been receiving digrtalis although sall
e {adure Possibly one half to three fourths of the mntial dosage
may be used unul there & improvement or toxic mamfestations
develop The actual dose will bave to be determined by cautious
trial and by the effects on the panent The entire daily requure
ment can be given m one dose rectally f thiy route s preferable
and other drugs such as sedauves may be added at the same
ttme of required °°

The desired therapeutic effects once they are attained, can
usually be mamtamned by 0065 to 801 gm (1 to 13, grams) of
powdered d hs daly M doses vary with different
patients and m the same patient from time to time

Masnive imnal digitahzation based on the weight of the patent
was intraduced to provide quick, full digitabzation 1n severe fail
ure ® Such methods may not prove safe in general practice because
modifying factors are not always knowa in advance and the amount
of cigitabss already tahen cannot always be cstimated accurately *°
Fhere are various formulae by which dosage can be calculated
from the saght of the patient They vary from 1 to 2 mimms of
the uncture by measure or s equivalent per pound of body
weight provided no digitahis wis used before An averige panent
weihing, 75 kg would recen e about 2 gm (30 grains) of powdered
feaf or 20 cc (300 minimn} of the uncture mn the first twenty four
hours One half of the entire amount can be given at once onc
fourth six hours later, and the two remaining oighths at further
mtersals of sit hours It 15 stated that the ymudd dose seldom
causes towic effects The subsequent doses can be reduced or
omitted in ample ume if toucsty deselops snce the effects of
cach dose become mamifest i 2bout six hours The authors of
these wethods recognize the lunitations of such large duses and
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recommend frequent graphic and climcal control, procedures
hardly practicable under 2ll conditions of chimenl practice

1t 15 generally believed that children do not respond to dititals
as well as adults Tius may be explained in part by the com
parative ranty of auncular fibrillation 1n children and the frequent
presence of active rheumatic myocardiil infection during cardiae
fuiure

The standard preparations of diglahs which are generally used are
pills or capsules contatming the pondered leates and the tmcture
The powdered leaf incorporated i supposttories or the tincture
diluted 1n 3 to % ounces of water may be used for rectal ndminis
tration after a cleansing enema The phystcian will do well to
become thoroughly familiar with a given brand of pilf or tincture
and with a suitable preparation for intravenous admunistration
These will meet all requirements 1nd will obviate the necessity
of trying out the numerous preparations on the market none of
which possesses superior qualities

A brief deseription of other preparations ncluding the more
common proprietary preparations wili be given merely as 1 con
ventence for those who wish to try them The hist 1s not complete
and 1t would serve no useful purpose to enumerate all such products
since many are standard preparations under different trade names
The chuef advantage of some 1s that thcy may be admimstered
parenterally for rapid action while others may be tried when
standard digiahis fails It will be exceptional for any of these
to produce favorable results when standard digitabis fnls although
the more potent preparations of small volume may sometimes he
hetter tolerated

STROPHANTHIN

Strophanthin 15 1 efficacious drug which acts very rapudiy
when admimstered ntravenously It 1s safe 1f certain precautions
are obscrved relative to dosige and sclection of proper patients
It 13 a very good drug to use in cardiac emergencies or when oral
or rectal administration of digitalis 1s 1mpractical  Other prepara
tions of dimitahis and 1ts allies are also available for intravenous use
m similar circumstances and the physician should familiarize him
self with one of these or with strophanthin <o that he may employ

the drug of is choice intelhigently when the need for such therapy
anses
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A number of ycars ago the author was impressed by the results
obtained by Fraenkel with strophanthin and by Vaquez with
oubain ®! ®  Personal use of both drugs at the bedside for a
number of years and experimental study of the therapeutc and
toxic properuies of strophanthin K have convinced the author
that strophanthin 15 a safe and efhcient drug possessing rehable
digitabs action ** The position of comparative obscurity which
strophanthin eccupies in this country has prompted the author
to discuss 1t at some length

The use of strophanthin 1n chmeal medicine emerged from the
cxperimental stage many years ago It has been studied carefully
n a very large and ever mncreasing number of patients with heart
farlure since Fraenkel in 1906 and Vaquez 1n 1909 first began to
use 1t 1 chnrcal practice Its acceptance n this country has been
slow, due chiefly to the fact that some unfortunate accidents
occurred because the dosage used was too large or patents were
not properly selected An excellent survey of the literature and
the best descripuion of the pharmacologic action and chnical value
of strophanthin may be found 1n the monograph of Fraenkel *
The action of strophanthin 1s practically identical with that of
dimitalis except that strophanthuin acts very much more quichly
and 15 ehmnated or used up more rapidly Strophanthn may thus
be used n cardiac emergencies where vapid digitalization with safety 1s
necessary

Indications for the Use of Strophantiun

Cardiac asthma acute pulmonary edema and severc abrupt
heart fallure are the medical emergencies which constutute the
chief indications for the use of strophantun Strophanthin will
prove valuable 1n severe congestive failure where digitahs cannot
be gnen orally in adequate doses as 1n nausca, vomting or marked
cangestion of the Iner and gastro intestinal tract, where absorp
tion 1s slow and uncertun Strophanthin need not be continued
after il improvement has occurred or after the emergency has
passcd Digitalis orally 1n mauntenance doses can be startcd
shortly after the last injection of strophanthin

Strophanthn can be tried, but 15 less rehable 1o 1nstances where
dumtalis has already farled, as i so called left heart failure with
recular rhythm when due to coronarv sclerasis or hypertension
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Lontramdications for the Use of Strophanthun

The contrundications to 1ts use are the same as those for digt
talis There 1s one additional precaution which must always bc
observed Strophanthin must not be guen to patienis who are well digt
talied or uho hate receed appreciable amounts of digtalts within four
or fue days Dusregard of this precaution can result in abrupt
additne digitalization with very serious consequences Proper
dosage and observance of these precautions will prove strophn
thin to be a safe rapid and efficacious digitalizing agent The
question naturally arises as to whether strophanthm by its rather
rapid action 1s lihely to loosen mural thrombi with the lodgment
of embolt It 13 the unanimous apimon of all who have extensive
experience with strophanthin that 1t will not loosen embol more
frequently than m7y be expected under other conditions, mcluding
patients who receve no cardm_c):catment

Dosage and Admnistration of Strophanthun

‘Three varieties of strophanthin are available Strophanthin K
(hombe) Strophinthin G (gratus) and Strophanthin H (His
prdus) The last 18 not used widely Strophanthin k 1s somewhat
less towc than oubamn and about 30 per cent less toxic than ordi
nary strophanthin G The potency of all forms 1s adequate, hence
strophanthim K 1» the drug of chowe Strophanthin or ocubun
should be given mtrazenously only Subcutaneous and intramuscu
lar injections are painful and absorption not very certain Rectal
admumnystration 1s writating and absorption comparatively poor
The digestive juices destroy strophanthin thus making oral in
gestion unsuttable

The average mmual dose in sezere farlure where no digitali has
been used duning the preceding five days 1s 05 mg An mnal
dose of 025 mg may suffice 1 moderate farlure An additional
injection of 0 25 mg may be given six or twelve hours after the
first dose 1f necessary These amounts are usually adequate for
the first day Maintenance doses will vary between 0 25 mg and
05 mg once daily if 1t 15 desired to continue with strophanthin
Two to three grains of digitalis may be given by mouth for main
tenance effect the first dose being admunistered shortly after the
last injection of strophanttin  Although cardiac emergencies will
cenerally require 0 5 mg 1f no digitalis has been gven for 5 days



14 TREATMENT OF HEART DISE \SE

A number of years ago, the author was impressed by the results
obtained by Fracnkel with strophanthin and by Vaquez with
oubain #! ® Personal use of both drugs at the bedside for a
number of years and experumental study of the therapeutic and
tovic properties of strophanthin K have convinced the author
that strophanthin 1s a safe and efficient drug possessing rehable
digrtalis action *¢ The posttion of comparatine obscunity which
strophanthin occupies 1 this country has prompted the author
to discuss 1t at some length

The use of strophanthin n climical medicine emerged from the
experimental stage many years ago It has been studied carefully
m 1 very large and ever increasing number of patients with heart
tulure since Fracnkel mn 1906 and Vagquez n 1909 first began to
use 1t wmn chimical practice Its acceptance in this country has been
slow due chicfly to the fact that some unfortunate accidents
occurred because the dosage used was too lirge or pauents were
not properly sclected An excellent survey of the literature and
the best description of the pharmacologic action and chnical value
of strophanthin mav be found in the monograph of Fraenkel **
The acuon of strophanthin s practically 1dentical with that of
drigitalis except that strophanthin acts very much more quichly
and 15 elmnated or used up more rapidlv  Strophanthin may thus
be used in cardiac emergencies where rapid digitalization with safely 15
necessary

Indications for the Use of Strophanthun

Cardiac asthmn, acute pulmontry edema and severe abrupt
heart fallure are the medical emergenctes which consttute the
chief indications for the use of strophanthin Strophanthin wiil
prave valuable in severe congestive farlure where digitalis cannot
be given orally 1n adequate doses as n nausea vomiting or marked
congestion of the Irver and gastro intestinal tract where absorp
tion 15 slow and uncertain Strophanthin need not be contnued
after initial improvement has occurred or after the emergency has
passed Digitalis orally 1n mamntenance doses can be started
shartly after the last mjecuon ot strophanthin

Strophanthin can be tried but s less reliable 1 instances where
digitalis has already failed as n so called left heart failure with
regular rhythm, when due to coronart sclerosis or hypertension
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given where small or moderate doses of digitilis have been used
shortly betore 1t 1s plinned to use digoxin The average mamn

tenance dose 15 0 25 to 0 50 mg per day It s marheted 1n tablets
contaming 0 25 mg The mtravenous dose 1s 075 to 1 mg diluted
in 10 cc of saline soluton providing the patient has recencd no
dimtalss for several days Intravenous injection 1s to be used only
where very rapid action 1s desired or where oril medication ¢ innot
be used as in vomuiting Oral medication 15 recommended for
maintenance after the initial intravenous ijection has taken effect

Digoxin 1s absorbed faster and exerts 1ts effects quicker than stand

ard digitahs It 15 also probably excreted faster and holds a postion
between ordinary digitalis and strophanthin in these respects "2

Dimilamd

Digilanid contans the lanatosides A B and C in crystalhine
form Tablets for oral use contain 033 mg From 2 o 4 tablet
daily are recommended for moderate digitalization and 8 to 12
tablets per day 1 divided doses for rapid effect if no digitalis was
receved for several days The averige maintenance dose 15 1 or
2 tablets per day Ampules contamng 08 mg 1n 4 cc solution
may be given mtravenously in cardiac emergencies Suppositories
contaimng 05 mg are avalable for rectal ue Comparative
studies on the effects of ordinary digitabs and digilamd have not
shown that the latter has any superior qualities °t

Cedilanmd

Cedilamd 15 denived from dieitahs lanata and 1s available in
tablets contammg 05 mg and ampules contaimng 02 me, per
cc of solution Rapd digitalization may be attaned by intra
venous or wtramuscular injection of 8 cc Mamtenance doses of
one or more tablets daily are recommended °*

Dugalen

Digalen contans cardioactive principles of digitals Tablets
contatming one half to 1 cat unit potency may be used three times
daily or the solution may be given in similar dosage orally Am
pules contaming 1 cat umt 1 2 ec may be given intravenously
In amounts necessary to produce an effect
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02 my, may be given very cautiously of only average doses of
digitalis were taken just before vccurrence of the emergency

A dose of 05 mg of strophanthin 15 equal 1n potency to about
330 mg, (5 grans) of digitahs Larger doses of strophanthm or
tepetstion at shorter intervals are unnccessary and may prove
danycrous It s generddly wise to dilute the strophanthun i 10 or
20 <t of 10 per cent dextrose solution and to inject slowly over 2
perod of not less than two minutes The reason for dilution and
slow mjection 1s not that the drug 1s dangerous It has been shown
that an njected dose of strophanthin 1s absorbed very rapidly
Dilutton 2nd slow mjection  exposes  the heart to the drug for a
longer period of tume, thus permutting hxation to the heart muscle
of a greater fraction of the mjected dose

It has been stated that an average daly dose of strophanthin
1s completely destroyed or eliminated 1n twenty four hours so that
cumultive effects are unhkely Our own observations confirm
this stitement #2 Hence 1t 15 safe to start digitalis orally within
an hour or two after the last mjection 1n order to mamtan the
beneficial effects Solntions of other necessary drugs such s mer
curnl dwreties or aminophyllin may be combmed with strophan
thin an the same syringe and injected stmultaneously

Strophanthin may be compared for purposes of illustration to
ordiniry msulin, whije digttalis 1s more Like protamine zine m
sulin Ordinary msulin ss used for quick effects or where the con
diton of the patient changes rapidly or mn emergencies Protamine
zinc wsulm 1s more uscful for sustained effects when quick action
15 not lmpcr.imc

O1HER RFLATED DRUCS
Quaban

Ou b un 15 now made from strophantiun G he pharinacologic
action, mdicawons coptiamndications  dosage and method of ad
minstration are identical with those of strophanthin K

Dugovn

Digoxin 15 a glycoside denived from digrtals lanata and may
be gven arally or mntravenously It may be used where ordinary
digrtals 1s ndicated and has simlar effects The imual dose by
mouth s 1 to 1 5 mg provided the patient has recened no digitalis
for the preceding week Smaller amounts, up w 1 my  may be
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gnen where small or moderate doses of digstalis have been used
shortly before it 1s planned to use digoxmn The averace man
tenance dose 15 0 25 to 0 50 mg per day It 1s marheted 1 tablets
contamning 0 25 mg The intravenous dose 15 075 to 1 mg diluted
in 10 ce of saline solution, prowviding the patient has received no
digitabs for several duys Intravenous mjection 15 to be used only
where very rapid action 1s desired or where oral medication cannot
be used, as n vomiting Oral medtcation 15 recommended for
maintenance after the imitial intravenous 1njection has taken effect
Dhgoxin 1s absorbed faster and exerts 1ts effccts quicker than stand
ard digitalis It 1s also probably exereted faster and holds 1 position
between ordmnary digutalis and strophanthun in these respects ®

Dugilanid

Digilanid contains the lanatosides A B and C in crystallne
formt Tablets for oral use contawn 0 33 mg From 2 o 4 tablets
daily are recommended for moderate digitahization and 8 to 12
tablets per day n divided doses for rapid effect 1f no digitals was
recerved for several days The average mamtenance dose 15 1 or
2 tablets per day Ampules contaiming 08 mg 1n 4 cc solution
may be given intravenously 1n cardiac emergencies Supposttories
containing 05 me are avalable for rectal use Comparatwe
studies on the effects of ordmnary digttahs and digilamd have not
shown that the latter has any superior qualities **

Cedilamd

Cedilamd 15 derved from dicitals lanata and 1s avaiable 1n
tablets containing 05 mg and ampules contaimng 02 mg per
cc of olution Rapid digitalization may be attamned by ntra
venous or mntramuscular wyection of 8§ cc Mamntenance doses of
one or more tablets daily are recommended **

Digalen

Dugalen contans cardioactive principles of digitalis Tablets
contamning one half to 1 cat unit potency may be used three times
daily or the solution may be gien 1n stilar dosage orally Am
pules contaimng 1 cat umt m 2 cc may be &1ven ntrivenously
n amounts necessary to produce an effect
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Dugifolin

Digifolin 15 prepared from the leaves of digitalts The tablets
contaimng 0 1 gm (135 grains) may be given three to four times
daily until the desired effects are obtamned or 1 cc of the solution
may be uscd orally in the same manner Larger doses may be used
if rapid digitalization 1s necessary provided the patient has had
no digitals previously for several days Ampules contamning 01
gm (132 grains) n 2 cc can be used for ntravenous mjection 1n
amounts varying from 02 to 04 gm of the drug

Dugetoxin

Thic drug 1s derned from the leaves of digitalis purpurea
Tablets contuning 01 to 02 mg are available The average
dose for tull digitalization 1s 1 2 mg gneen orally An ymtal dose
of 0 6 mg s followed by another of the same amount 1 sty hours
M-untenance doses of 01 or 02 mg may be given the following
day Less rapid digitalization may be attaned by admmmistering
01 mg three times daily It 1s claimed that full digitalization
may be attained without wnitation of the gastro intesunal tract
by oral admmstration The effects are otherwise the same as with
standard preparattons of digitalis #¢ *°

T erodigen

Verodigen has been used in doses of 025 mg (1 240 grain)
several times daily with a maintenance dose of a stmilar amount
once daily It 15 not used widely and has no advantages over other
and better known preparattons of digralis

Scillaren

Scillaren 1s a mixture of the glycosides scillaren A and scillaren
B derned from squil It produces effects on the heart similar to
digitalis The effects on the heart are said to be less persistent than
with digitahs but the margin of safety 1s narrower Tablets con
tumng 08 mg and a solution contaiming a similar amount per
cc are available The recommended dosage for digitalization 15
2 such tablets or 2 cc of the solution three to four times daily
One tablet or 1 cc daily 1s suggested as an average maintenance
dose Scillaren B for mtravenous use 1s available in ampules con
tammg 0 5 mg 1 cc for very quick action It 1s recommended
\hat not more than 1 ampule be mjected n twenty four hours
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I ramm

Urganin 15 1lso derived from squidl Its wtion resembles that of
digitatis It s nalible in mblets contuning 05 me The recom
mended dosige 8 3 me 1 dw for raipd digtalization when no
duatahs hns beon used for v weeh The muntenance dow 18 0§
my, once duly

T USD O DICITAT IS AND 1TSS ALEIFS IN HEART DISLAST

Ihgitalis and ity atlies are useful m Al forms of heart falure but
the response will be modafied by the type of fallure and by the
capacity of the heart o respond to treatment The best results
will b¢ obtuned in the carbier stages of congesuve cardiac fatlure
when recuperative power 15 suill present Recurrent or sdvanced
fnlure leaves a reuduum af permanent damage which eventually
sttams a level bevond reach of amy therapeutic procedure There
wil be Little or no henefit 1 heart dvease not associated with
cardne failure 1n hearts which harbor acthive nfeenon, 1nd in
cardhac farlure due to vitamn or endocnine disturbance

Digitatis should be admumstered when manifestations of cardine
falure hest appear It has been stated that moderate doses of
dtestahs should be used as a prevenuve in patients who have con
dittons which may lead to cardiac fadure such as hypertension
cte Ihgstalis auts on the failure not on the underlying disease
and it has dready been mentioned that therapeutic doses of
digitatis have only 1 slight effect on normal hearts as compared
with tho ¢ i failure These canaderations throw some doubt on
the value of digitalis 1¢ 1 prophylictic agent while the hearr sull
functions normatly

The most stnfane resulis are obtamed wn cardiac fadure asso
cated with auricular fibrdlation and rapid ventricular rate It
was heheved by some that success wath digatalis eould he obtamed
only mn such pattents because stowing of thev entricleswas considered
the yoan 1t not the sole beneficial effect produced mn heart fulure
Dissentng reports ppeared in which defimte improvement was
also ubserved 1n fasfure with regular snus rhythm 1* 23 & 38
st t Such mmprovement was noted with and without slowmg of
the heart rate: The view 1< now gaming ground that incresse in
force of myocardial contraction due 1o direct action of digitahs
on the myocardium, was underesnmated and that ventricnlar slow
v s onhy one of the favorable mechamsms nduced by dugitalss
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Improvement 15 often less striking and less frequent in cardiac
failure with regular rhythm, particularly when the heart rate 13
not rapid There are several reasons for this The usual underlying
causes for thuis form of heart fallure are hypertension coronary
sclerosis or aortic valve lesions The heart often undergoes hyper
trophy 1n such nstances 1n an attempt to maintain cardiac com
pensation for as lang a time as possible Failure occurs eventually,
when all myocardial reserve 15 exhausted, leaving little for any
form of therapy to accomplish Another possible factor 1s that
many of these patients are well along m years with other fairly
well advanced degenerative diseases and hittle recuperative power

CONDITIONS WHICH INTLRI ERE WITH EFFICACY OF DIGITALIS

A frequent cause for farlure with digitalis 1s tmadequate dosage
This may be due to mustaken information relative to proper and
adequate dosage in a given patient Another possible cause 1s the
all too prevalent 1dea that hiquid preparations of diqitahs can be
dispensed 1n drops instead of mimms by measure A drop of
agueous or alcoholic preparation of digitalis 1s usually ¥, mimm or
less by measure regardless of the type of dropper used Another
tactor is the presence of edema fhad or serous effusions which act as a barner
to fixation of dgitalis to the heart Much digitalis 1s retamned i such
fluid as much as 046 to 09 cat umts of digitalis activity per 100
ce of flud ** The total amount of digitahs thus retained can be
very great since several liters of edema fluid must be present in
the tissues before edema 1s mamfested clinically Digitalis, even af
admimstered 1n apparently adequate dosage will thus fail to
reach the heart in sufficient amounts and cardiac failure will
persist Retenuon of digitalis by such flud must be given sertous
attention when diresis sets m either as a result of favorable
digitalis action or after the use of mercurial diuretics Lattle digitalis
15 excreted 1n the urine hence considerable amounts are hiberated
abruptly mn the bload stream during copous diure s I have ob
served as have others that all the signs of mild or severe digitalis
toxieity can appear after diurests ?? This 1s not surprising since
diurests of 3000 cc 1n twenty four hours may abruptly hberate
the equivalent of 75 to 2 gm of digitalis n the blood stream  This
amount 1 the bload, when added to the portion already fixed to
the heart can easily produce toxic mamfestations

Actite nflammation or nfection 1 the myocardium often anterferes
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with the action of digttalis Such actwvity miay be part of a gena
ilized 1cule infection or may be the result of recurrent rheumatc
wtnity m the myocardium It 1 1mportant to remember that
teactivation of rheumatic nfection 1n the myocardium 1s a fre
quent cause of reappearance of heart fatlure 1n children and may
mterfere with the efficacy of digitalis Other forms of acute or
chrome cardiac infection may result in 1 myocardium which 1s
refractory to digitalis 44 4% It 1s probable that the comparative
meflicacy of digttalts 1n children 1s due 1n large part to persistent,
smouldering nfection or to exacerbation of actnve rheumitc m
lection 1n the myocardium Active infection clsewhere or the
presence of high fever 1s said to mterfere with the efficacy of all
digitalis products

Digitalis 1s sometimes administered as a cardiac stimulant m
moribund patients or to those 1n shock or collapse Digitals s
not a stimulant 1n the sense that it acls as a cardiac whip  Cardiac
efficiency 1s increased by digitalis without mcrease i expenditure
of energy and without acceleration of pulse rate rise of blood pres
sure or dramn of myocardal reserve *¢

Another cause for fallure with digitalis 1s inadequate absorption
from the gastro intestinal tract This may occur even with large doses
given orally when passive congestion of the liver or alumentary
tract exists Retarded absorption under such circumstances ex
poses the digitalis for a longer tume to destructive action of the
digestive yuices Loss of digitalis in this manner may be carcum
vented by mntravenous admimstration and somewhat less efficiently
by rectal admimstration

Striking effects are rare 1n myocardial tailure it due to mechanical
lundrances to the heart such as constrictive pericarditis or patent
ductus arteriosus Such patients show remarhable improvement
when these conditions are remedied surgically The same 1s true
1n cardiac embarrassment due to witamn deficrency notably Vitamin
By, or to cardiac mefficiency due to endocrine disturbances such as
myxedema Here too proper replacement therapy results in
strikmg recovery after digitalis and mercurial diuretics have failed

Digrtalis has fittle or no ¢ffect 1 tachycardia due to fever thyro
toxicoss, unstable vasomotor system shock and varous toxic
factors etc unless heart falure 15 present Paroxysmal tachy
cardia sometimes responds to large doses of digitalis Digitahs
should alwavs be used 1 such conditions if evidences of cardiac
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Tufute begi o appon oseept m prosysmal venticul u tichy
cardia Aunicular hbnilaton with rapid ventricular rate senerally
responds well to digitalss, particularly in the presence of cardine
faulure The mechanism m the tunicles remains uninfluenced but
the resulting slowing of the ventricular rate aids greatly in mmprov
g the circulation Persistent aurtcular flutter sometimes responds
to full doses of digitalis as when given by the Eggleston method
Auriculoventricular block 1s induced and flutter of the auricles 15
eventually converted to fibrillation Sinus rhythm may then set
in when digitalss 15 discontinued at this stage but digitalis must
not be stopped until auricular fibrillation has sct m, regardless of
the degree of auriculoventricular block mduced Digitalis 1s ofien
used to eradicate cxtrasystoles but generally fails to do so unless
the arrhythmia 1s due pnimarily to cardiac failure

Digitalis has been used for many jears in the treatment of
pneumoma It 1s no longer behieved that death in pneumonit 1s
duc to heart failure unless sertous heart disease has existed before
Toxerma and peripheral vascular collapse are now believed the
chief factors neither of which are benefited by digitalts Careful
studies on large numbers of well controlled patients have shown
that digitalis does not influence the mortality rate in pneumoma
46 47 48 Dygitalis 1s indicated 1n pneumoma if cardiac failure
begins to develop 1n a patient who had organic heart disease before
Its value as a prophylactic 1n such instances 1f the heart 15 not m
failure sull remains to be proved

CONTRAINDICATIONS TO DIC ITALIS

Heart bloed  especially of mcomplete s generally considered
contraindication to the use of digatalis This 1s true only 1f block
develops while a patient 1s recenving digrtalis Cardine failure o
present may stll be treated cautiously with digitalis even of heart
block 1s present ¢ ! It 1s uscful to see if such heart block 15
rwetually duc to mnherent discase to cxcess digitalis or to poor
myocardial arculiion  Cautious use of digitalis in the latter
wnstance can result i disappearance of the block 1nd 1n more
Liberal use of the drug subsequently Partial heart block with
prolong 1tion of wnculoventriculir conduction time duc to 1
herent disease rather than digitalts intoacation may be treated
10 the same manner with digitahs as if the block were not present
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Bundic bt inch block 18 not 1 contr undic wion (o the use of digitalis
but hetter reaults are obtuned by mercurial dierctes if edem or
congestion 1s present and by the enforcement of strict bed rest **
Stokes {dams sindrame 1f due to change from one degree of n
complete heart block to a more severe degree m1y be made
worsc by dimtalis ind m1y actually prove dangerous Complete
heart block 1s not 1 contrundieation to digitalis if eardine fulure
15 present since the degrec of heart block cannot be made worse ©

* % Digtalis may actually increase the heart rate mm such in
stinces by ncreasmy the irritability of ventricular automatic
centers Improved myocardial contraction in such patients may
also occur 1s 1 result of direct action of digitalis on the myo
cardium - 7!

It hay been stated that digials may precipitate attacks of
anginn pectorss 1 suscepuible patients but subsequent expernt
mental and climical observations do nat entirely support this view
Angmal attacks do occur during the use of digitalis but thewr
frequency 1s no greater than after placebos 1f a larse series of
patients 1s studied The frequency of anginal attacks may actunlly
be reduced 1n some instances 1f digitalis can 1mprove myocardial
arculation adequately

Digitals should not be used during the early stages of acute
myacardial infarction unless heart failure develops Digitalis 1s of
no value n the shock hke syndrome which occurs so often 1n the
early stages of myocardial infarctuion but I have observed excellent
cffects 1f conoestiue myocardral farlure threatens the patient during
the first few days of the attack Ectopic beats are rather easily
mnduced m such circumstances and digitalys may aggravate the
condition hence caution 15 advised especially 1 paroxysmal
tachvcardia 72 Rupture of the infarcted area 1s satd to be posable
1l digetalis 15 used i the early stage of myocardial mnfarction but
no dequate evidence has heen adduced that digitahs alone was re
sponsible Rupture of a myocardial infarct 1s rare and occurs when
digitalis s not used Edens and others use strophanthmn intra
venously in angtna pectoris and in acute myocardial infarction *
Thewr observatons were made on a large number of panents
and they state that their results are very good It will be wise to
suspend judgment on this pont for the present I have used
strophanthin during the € 1rly stages of myocardial infarction when
setere congestue farlure was present which threatened the hfe of the
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patient  Striking improvement with ultimate recovery followed
m a good proportion of such instances

Lxtrasystoles during cardiac farlure, when due to poor myocardial
nutritien, may be abolished by digitalis but no such improvement
accurs 1f the ectopic beats are duc to inherent, irreversible changes
in the myocardium Digitahs should not be used except with
cution when such extrasystoles are 1 manifestatton of diitalis
toxicity  although less smportance 1s attached to such a sign if
cardiac fature 1s stll severe

Dhgicals may prove very dangerous in ventricular tichycardia
Here the automatic foct in the ventricles are hyper irnitable and
digitalts may exacerbate this irntability to a pont where ven
tricular fibrillavon and death may occur Quimdine 1in adequate
doses 15 the drug of choice 1n the presence of ventricular tachy
cardia

There are patients who apparently cannot tolerate digitalts
even in small doses Success may sometimes be attamed by chang
ing the preparatton route of admimstration or brand of digrtahs
One¢ of the allied drugs having digitahs like properties may oc
casionally be better tolerated than digitalis It 1s always well to
try rectal admimstrition under such circumstances without n
forming the pauent that digitalis 15 being given Both the physt
cian and the patient may be surprised to discover how well digitalts
can be tolerated when given rectally Intolerance to digitahs 1s
often due to extreme sensittvity to the drug because of severe myo
cardial damage Other remedies must then be used but the prog
nosts 1n such patients 1s generally very grave

DIGITALIS AS A DIAGNOSTIC AND PROGNOSTIC AID

An adequate therapeutic course of digitalis may uncover under
[ving but masked cardiac failure as a cause for unexplamed fatigue,
cough or dyspnea Similarly, the physician will loak for causes
other than cardiac fallure when such symptoms fail to improve
after adequate bed rest and digitalis

Thyrotoxicoss anemta endocrine and vitammn deficiency and
pulmonary disease are some examples of other causes for symp
toms which may resemble those caused by cardiac fatlure

The response of the pattent with cardiac fatlure to adequate
amounts of digitahs can be used as n mdex of prognostic value
Faillure ta mmprove generally implies a serious prognosis The
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development of toxic reactions to small doses of digitalis during
treatment can also be considered a si,n of grave ilness with a
poor prognosis 2 One must be certain however, that adequate
bed rest and other suitable measures have 1o been employed
before venturing an opimon as to prognosis in heart falure

MERCURIAL DIURETICS

Lhe introduction of modern mercurial dwretics 1 the treat
ment of congestive heart failure was an epoch making contr
bution 1n the field of therapy Mercury 1n various forms had been
used as 1 dwretic for several hundred years but its moderate
druretic eftect and 1ts toxic properties hmited 1ts uscfulness Saxl
and Heilig, observed in 1920 that novasurol a mercurial employed
in the treatment of syphihis also induced coprous dwrests °* Fur
ther climcal tral showed this mercunal to be a very rehable and
potent diuretic Novasurol has since been replaced by more potent
and less toxic mercurials which are now considered indispensable
tn the routine treatment of congesuive heart fallure

MECHANISM OF ACTION

It 1s well established that mercunal dwretics act directly on
the kidneys and that the chief effect 15 a reduction of tubular re
absorption  thus increasing the output of urine 110 118 1 8 130
135 There 1s some evidence that glomerular filtratton 1s ncreased
but these observations cannot be accepted unul corroborated by
further studies

Varous constituents of the blood have been studied after ad
munistration of mercurial diretics mn order to determne the role
played by cxtrarenal factors The results have been conflicting
due perhaps to the fact that such studies were made at different
times after the diuretic was mjected No defimte conclusions can
be drawn from such observations until a standardized method 15
developed There 15 good chinical evidence however that extra
renal factors play a part as shown by the following observations
Incisions or punctures made 1 the legs for mechanical drainage
of edemna have been observed to exude much more flud after
admimstration of mercurial dwretics Similar observations have
been made on puncture wounds through which pleural or ascitic
flwd was aspirated 114 13
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It 15 possible that there 1s also incieased loss of water from sources
other than the urine, such as increased sweating since the decrease
1 weight after mercurial diuretics 1s greater than can be accounted
for by the urinary output The net effect regardless of the mecha
msms involved 1s decrease m dyspnea, improvement i nocturnal
dyspnea and pulmonary edema, reduction of peripheral edema
and diminution of pulmonary and hepatic congestion Pleural
effusion and ascites on the other hand, do not respond so well to
mercurial dwretics hence 1t may be necessary to remove such
fluid by paracentesis 1f they cause discomfort Studies on venous
pressure and spinal flurd pressure show that these are also marhedly
reduced following a favorable diuretic response 112 !

I'HE DIURETIC RESPONSF

Duarests begmns about two or more houts after mntravenous ad
mmistration and somewhat later after ntramuscular mjection
The maxamum response 1s scen i five to eight hours and the total
dwretic effect lasts about twenty to twenty four hours This 15
followed by a period lasting one or two days during which the
uninary output ts distinctly less than normal The total urtary
output during diuresis will depend on several factors the more
important being the degree of edema and the efficiency of the
circulatory and renal systems 1!

As much as 3,000 to 4000 cc of urinc may be passed durtn,
the period of diurests Larger amounts are not ifrequent one
author reporting as much as 14 500 cc 1n twenty four hours !°°
Large amounts of chloride and base as well as water are ex
creted '¢ 114 The output of sodium chloride may reach as much
as 40 to 50 ¢m 1 one day an important factor n counteracting
the tendency to edema

Mercunial diuretics are more effective if the heart 15 m good
condition hence 1t will be useful to digitalize the patient with
adequate doses of digitahs for about two davs before mercurrals
are used '1® Mercurnal diuretics may be combined with stroph in
thin 1n the same syringe for mntravenous use m very urgent ¢ises
providing the necessary precautions are taken regarding admimis
tration of strophanthin  The strophanthin will act much earlier
than the mercurial and 1t may digitalize the patient sufficiently
before the usual time necessary for onset of diresis The day or
two required for digitalization may be used to prep ue the patient
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with ammontum chloude m arder w0 enhance the dicer of the
mereurial dwretic

Ammontum chioride s wdmmstered as enterie coated pifls i
doses of 2 gm (30 gratns) three or four tmes a day during thiy
preparatory pensod and for two dys afier gction of the mar-
curial 11 133 The same cycle with ymmonum chlonde 15 1o
peated whenever n smection of mercunial durete 15 o be given
It 15 stated that a singfe dost of 2 gm (30 grams) of ammonum
chlonde tien twe hours befare angectson of the mereunat
u ually fecacious but the mothod B not hun usd widdy i
the wountry ' Ammomum chlonde slone produce lntfe a
no dinress but when gnven wib 3 moitunial duare e 1t may n
crea o the drete ¢flect of the Bt two or threcdold The exact
mchanm vespanabie tor this et s not Jen but e dchiovd
that some degrce of widone »oanduced md tht Uiy Envais 3¢
lewse of sodwtn wnd witer from the tisans

INDICATIONS AND CONVIRAINDICATIONS

Mercursal dwretes are indicated 1 1y form of hearst fabure
assoctated with edems pleurad effusion 1 eites or congestion of
the Jungs hver or bronch There 15 good evidemee that sch
diurencs may rcheve cough due to bronchial copgestton when
this 15 a result of congostive heart fadure Parovyumal nocturnal
dyspnea and acute pulmonary edema may be prescnted cven
the absence of perspheral «dema or ries i the lungs o0 0 ¢
Dyspnea on cxertion or at sest f due to carchae faduse man
Hso be relieved by such diuretscs regardless of whether peripheral
tdema 15 present or not ' % This 1y casly understood when st 1
remembered that vital ¢ ipacity 1o such patients L be meresscd
about 300 cc after good diuress P2

There e several recognszed contraindications to the we of
mercunal dgrenes but they are not encountered frequently n
pioents with congestine heart tulure hnown woventty to ma
cury »a suct contramdicanon Mercurnd darcies shoudd not
wed wothe acts styges of somoruionuplnies or 1 smpendioy,
arerma t#¢ Nephoroselerosts or albummura which s not due 10
acuve glomerlonephrins and the nephiotc syndrome are not
wonsidered contr undic tions € bon should be oxerased m cac
hewy fugh fover ulcaatne conditons of the bowed prostats m
and Louty digthess Urinary refention niy ot i prost s
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and an acute attack of gout my be precipitated m patients with
chronic or chmcally dormant gout '® 713 13 [t 5 stated that
mercur1al dwretics should not be used tn active tuberculosis but
turther observatons are necessary before definite conclusions can
be drawn

The three preparations m use at the present time are mercu
purn, salyrgin theophylline and mercuhydrin They are cqually
potent but mercuhydrin 1s less painful when injected ntramuscu
larly

DOSAGE AND ROUTE OF ADMINISTRATION

Senatnity to mercurtal druretics 1s practically never ascertatned
with the first injection  hence a small 1minal trial dose 1s unneces
sary Mercunal duretics should be admmstered early i the
mormung 1n order that most of the diuretic effect will be over by
the ume the patent 1s ready for sleep that eveming The indrvidual
dose of all mercurtal diuretics 1s the same namely from 1 to 2
cc by ntravenous or intramuscular injection The smallest, effec
tive dose should be used in order to avord unpleasant reactions
but amounts of less than 1 cc will seldom induce sausfactory
dresis Itis better to use smaller doses at more frequent tervals
if necessary than larger amounts Injections may be repeated at
ntervals of three or more days untl edema and congestion of the
lungs and lver have been relieved completely It s frequently
necessary to continue the injections perhaps at longer mtervals
after the patient 1s ambulatory 1n order to prevent recurrence
Tolerance to mercurals does not develop and no injurious effects
have been observed on the kidneys or elsewhere 1n the body even
if used over a period of years 17 ¥ 4 a0

Oral admmistration frequently produces unsausfactory results
and 15 fikely to cause severe gastro intestinal disturbances Sup
posttories containing the same mercurials may nduce satsfactory
diuresis 1n about 50 per cent but rectal imtation 1s quite fre
quent ' 1t 15 stated that recta) yrntation 1s avorded if the same
amount of mercunal 1s diluted i about 100 cc of water and
nstilled 1n the rectum after a cleansing enema '1!

FACTORS WHICH DECREASE THE DIURETIC RESPONSE

A good dwretic effect 1s not likely 1 moribund patients or 1n
those whose cardiovascular or renal systems are incapable of re
wpomse  The output of wmne will parallel roughly the degrec of
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edema hence diuresis may decrease as the degree of edema be-
comes less 19 Depletion of blood base chlorides or proteins may
interfere but diaresis may be re established by correcting such a
fault Falure with average doses of mercurial may be followed by
success 1f larger doses as much as 4 to 5 cc are used intravenously

The presence of pleural effusion or ascites sometimes prevents
diuresis Remorval of such collections of flud by aspiration may
be followed by satisfactory diuresis after subsequent injections of
mercunals ' It 1s good practice to remove such serous effusions
by aspiration at the begmmng of treatment since they are some
wht resistant to all dwretics and prolong discomfort unnecessarily

It 1s stated that satisfactory dwresis may be obtained 1n edema
which 1s resistant to therapy alter some of the edema fluid s
drained by incisions or punctures of the shin 3! Patients are some

times encountered 1n whom opiates decrease the diuretic response

Puuttrnin sodum bicarbonate ammopyrine and sometimes pheno

barintal may act 1n 2 simular manner * !

UNTQWARD LFFFCTS

Mercunal diretics unbihe other preparations of mercury ave
broken up in the body with great difficulty **® Excretion 1s chiefly
in the urine and ehmmnation 1s rapid Ehmination begins shortly
after injection reaches a maximum 1n about an hour one half 15
elimmated 1n two hours and about 97 per cent 15 excreted
twenty exght hours There 1s thus httle likelihood for the mercury
as such to cause appreciable damage

Accidental depout of mercurial diuretic in the perivenous
tissues may cauwse painful inflammation or thrombesis Pan at
the site of intramuscular njection 1s not rare and may last for
hours Mjld fever orcurs occasionally, even after intravenous n
Jecuon Marked weakness thirst pams in the voluntary muscles
and prostration may follow profuse diuresss This may last for 1
day or two but can usually be avorded by using smaller doses of
the diuretic Marked fatigue restlessness and clouding of con
sciousness may follow excessive loss of chlorides in profuse duwuresis
but these symptoms may be reliesed quickly by admimstration
of salt 11° Excesave loss of water and sodium chloride may cause
severe mental symptoms including confusion and delirium Death
bas also been reported °® ' ¢ Relief from such mental symptoms
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w1y be obtuned by adminstang, physologie solution of sodiim
chlorde preferably by mouth

Auricular and ventricular tichycardia have been observed but
are rare Much more sertous 1s the development of ventricular
fibrillation and sudden death '0 #t 1 ® 13 18 18 Phyg hay
heen observed only after intravenous but not After intramuseular
mjection . Warning, symptoms somctimes oceur after previous
ntravenous anjections  The more frequent signs are chills fever
rish headache, vomiung urticarin pulmonary edema exfoltatine
dermatitis cyanosis sweating 1nd fightness 1n the chest or con
vulsions 1% 104 1% These and other untoward reactions necesst
tate 1 change in preparation and administration by intramuscular
instead of ntravenous injection

Patents may develop symptoms of digitalis toxiaty 1f the dit
tahs retamed 1n edem flwd or serous effustons 1 released ab
ruptly during dwrests This complicition has 1lready heen de
scribed 1n the chapter deahing with digutalis

The untoward reacttons which may follow admstration of
mercurial dwretics are discussed 1n detail i order to famthanze
the physictan with them rather than 1o create the impression that
they are frequent Untoward reactions are, in fact comparatively
rare more rare thin after 1njections of necarsphenamine or other
arsenicals used 1n the treatment of syphilis '°8 It 1s the maturce
Judgment of expenienced physimans that fewr of such reactions
should not interfere with the use of mercunal dwretics i con
gestive heart fulure whenever indicited provided warnming signals
are heeded

NANTHINFS

Xanthines ¢spectally theophylline  theobromine and caffeinc
have been used oxtensively m the (reatment of heart discase Thes
18 due in great part to phirmacologienl studies whieh suggest
that xanthines posscss properties suitable for treatment of certun
forms of crrdiac disease

It has been demonstrated that caffeine sumulates the myocarde
um directly and that it mayv thus be considered 1 cardiac sttmu
lant for use m cmergencies Unfortunately these effects are of
short duration and 1t s very hkely that sumulation of psychic
functions and relief of Mtigue 2s well 1 sumulation of the respr
ratory center contribute substantally to the temporary improve
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ment Lheophvlline wd theobromne hwe greata eifect on the
corony utaies and on diwess ind hudly affec the carebral
ortes

1he dwreuc effects of xanthines are well established pharma
cologicnily  The mechanism 1 not clearly understood although
cresed glomerala filiration 1 said to account 1n part at least
for the greater output of urinc here 1s a widespread impression
that thev are very effective chimcally but they are inferior to and
less rehable than mercurial dwretics The rapid development of
tolerance and cross tolerance to other xanthines as well as the
hikehhood of abdommal distress nausea anorexia and vomiting
are further factors which hmit the usefulness of xanthines as
dretics

The chicf pomnt of mterest centers about the effects of xanthines
on the coronary arteries There 1s defimte ¢vidence that xanthines
dilate coronary vessels in experimental antmals ' 3 Other exper:
ments tend to show that myocardial infarcts after Iigation of a
coronary artery, dimimsh mn size after administration of xanthines
*48 Tt 15 also claimed that healing of such infarcts 1n the expert
mental ammal 15 facalitated by xanthines Other observers per
forming the same experiments did not obtain such results 144
14 149 QSuch contradictory reports by rehiable observers have
shaken the belef that xanthines play an important part mn oc
clusive disease of the coronary arteries

Similar controversies exist i regard to the effects of xanthines
m man The well controlled studies of Evans and Hoyle!*? and
of Gold kwit and Otto!** show that the mcidence of relief 1n
angina pectorts with xanthines 1 no greater than with placchos
This 15 an umportant observation since it 1s well known that angma
pectoris runs an extrcmely variable course 1n any gnven patient
Iven intravenous administration produccs only transient effects
as shown by electrocardiographic studies 142

It 15 thus obvious that the use of xanthines in occlusive or
sclerotic disease of the coronary arteries 15 based chiefly on emprrie
grounds More conclusive cvidence 1s necessary before a final
wppraisal can be made ol the value of xanthines 1n man

Intrasenous admumstration of amnophy line has been suggested
in rcute myocardial nfarction because certan observers noted a
diminuuon 10 size of the mlarcts 1n experimental ammals alter
aminophyliine wis njected  Other ob ervars noted  that  the



32 TREATMENT Q1 HLARI DISEASL

cfects arc of shott duration while some demy that such changes
tihe place  The value of xanthines in such instances therefore
1ests on controversial evidence Nor can one say that oral ad
mumstration of \nnthines produces beneficial cffects which could
not be better explamed by bed rest and other measures employed
routinely 1 such pauents It 1s a fact, however, thit intravenous
administration of 048 gm of immnophylline may occasionally
relieve pain in the ewrly stages of myocardial infarction, even
when morphine fails

The Cheyne Stokes ty pe of resprration nd paroxysmal nocturnal
dyspnca m1y be sufficiently disturbing at nipht to prevent sleep
and thus hinder the natural recuperative powers of the patent
Theophylline ethylenedtamine (aminophyline) frequently reheves
such disturbing breathing when due to cardiac failure ¢ 14¢
T o 151 Rehef may be obtamed in a few mmutes and lasts for
s1x to eight hours after an intravenous injection of 0 48 gm gnen
very slowly to prevent unpleasant side eflects The aminophyliine
may be combined with a mercurial dwretic 1n the same syringe
1 an attempt to prevent subsequent attacks Cheyne Stokes respt
ratiohs and parovysmal nocturnal dyspnea may often be prevented
by an intravenous mjection of 0 24 to ¢ 48 gm of ammophylime
before bedtime Rectal admimstration before bedume of the same
amount wn the form of a suppository or solution m about 100 cc
of water after a cleansing enema 1s also effective but not as de
pendable as ntrivenous mjection Oral admmistration 1s gener
ally ineflectne even if simlar doses are used Intramusculr
admimstration causes constderable pain at the site of injection

UNFAVORABLE REACTIONS

A cup of coffec or tet contans from 01 to 02 gm (1' to 3
prans) of caffeme Excessive use of thesc or other preparitions
ol caffetne may cause restlessness excitement tmsomma  palp:
tation, muscle tremor and tachycardia Anorexia nausea vomit
ing and epigastric distress may be caused by oral use of caffeine
or other xanthines Intravenous admmstration of amiophylline
may cause flushing thoracic oppression, nausea and vomiting
Sudden death has been reported 1n a few instances after 1mjection
but these are quite rare '®
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INDICATIONS TOR THL USF OT \ANTHINLS

The chief indications for the use of xanthines are congestive
heart failure with edema, 1nd in diseases of the coronary arteries
The diuretic effect 1s of value n relief of congestion of the lungs
and hiver and ads 1n eradication of edema It has been poimnted
out that this can be accomplished more quickly and more thor
oughly with mercurial dretics

Nanthines have been employed i diseases of the coronary
arteries for more than half a century '*' The employment of
xanthines 1n angina pectorss coronary scleross and 1n the later
stages of coronary thrombosis has become traditional all over the
world 1n spite of the fact that there 1s no really reliable expen
mental or chnuical evidence to justify therr use The physician who
wishes to continue this ritual should at least choose a preparation
which 1s not likely to induce gastro intestinal upsets Theobromine
caleiurn salicylate in doses of 05 gm  after meals three umes
daily or enteric coated tablets of 01 gm of aminophylline will
usually answer such requirements

QUINIDINF

The beneficial effects of quinine 1n auricular fibrillation were
first observed by one of Wenchebach s patients who noted that
his attacks of paroxysmal auricular fibrillation could be term
nated by taking 1 gm of quinine '** A few jears later Frey showed
that quinidine one of the alkalowds of cinchona bark was much
more potent than quinme in auricular fibrillation ¢! Further
studies revealed that quimidine was about five to ten times as
potent as quimine and that the former could restore normal rhy thm

mn from 50 to 65 per cent of selected patients with auricular fibril
|a“0n 165 166 175 1 ®

MECHANISM OF ACTION

Quimdine 1 an effective but dangerous drug It depresses
nearly all myocardial functions the most impartant chimeal effect
being lengthening of the refractory period Slowing of conduction
in the auricles and ventricles and from the former to the latter
as well as depression of the vagt are also of chimeal sigmficance * ¢

The circus theory of Lewss postulates that a wave moves rapidiy
In a more or less circular pathway mn the aurncles and that this
circulating wave gives rise to the oscillations of auricular fibnlia
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ton 1nd flutter  The airculiting wave 1s not 1 complete ring but
has 1 gap between ats head and tul - All the tissue occupied by
the circulating wave and 1 portion of the gap at the tul of the
wane are 1 refeactory phase The nissue ar the remunder of
the g1p remuns responsine to further sumuli Quimidine pro
longs the refractory phasc or depresses this responsie segment of
the gap <o that n ohstacle to stmult 1s formed 1n 1 larger portion
of the path of the airculating wave The circulating wave not
finding 1ny responsi ¢ tissue 1n which to move 1s thus extinguished
The sinus node 15 then enabled to take over its function as pace
maker of the hert with restoration of normal rhythm 169 14

Llectrocardiographic studies of auricular fibrillation during ad
ministration of quimdine disclose gradual slowing of aurtcular
oscillations  after which normal rhythm may be re estabhished m
the aunicles quite abruptly  Auricular fibnllatton 1s usually asso
ciated with an auncular rate of 450 to 500 or more per minute
but poor conduction permmts only 1 relatively small proportion
of the aunicular contractions to reach the ventricles Slowing of
the auricular rate to about 200 or 250 per minute permuts im
provement of aurtculo ventricular conduction with the possibility
that a grexter number of aunicular beats can now reach the ven
tricles This mechamism and depression of the vagi by qunidine
m1y explun the incresed ventricular rate which 1s sometimes
encountered durng quinidine therapy before normal rhythm s
restored ' '** Aurniculir fibrillation 1s sometimes converted to
auricular flutter during quimdine therapy before normal rhythm
15 restored  The slower auniculu oseillations of ruriculr flutter
and depression of the vagt may ginve 115¢ to 1 significant increase
n ventricular rate 1s deseribed 1°

Quinidine can produce changes in the electrocardiogram The
T wave m1y be flattened 1nd the duraton of PR QRS, and of
QT may be lengthened 17 1 Quimdine may produce cardiac
standstill by severe depression of the sinus node and all other
speaific muscle ussue m the heart even after normal rhythm 15
restored 170 '8 Ventricular fibrillation has been obsersed in rarc
instances and this 2s well 1s cardiac arrest may be the cause of
sudden death for which embalt or other anatomical causes cannot
be found

It has been stated that coronary flow can be increased by
quinihine ™ 1 result of dilataton of the coronars vessels ' This
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and restorition of normal rhythm mny provide hetter circultion
within the myocwrdium  This observauon af corroborated  should
lead to more frequent use of quimdine i Archvihmin due to
coronry Artery diserse

TONIC REACTIONS AND UNTOWARD TTITCTS

Quimdine 15 1 valuable remedy 1 cardine arrhythmin but s
touc effects are sometimes unpredictable Death has been re
ported with s Iittie as 02 gm (3 gruns) but this 15 very un
usual %3 Sudden death occurred 1n one of my patients several
davs after quimdine hid restored normal rhyvthm The pitient
was not in cardiac failure and feft weli a moment before death
Others have reported similar deaths without apparent cause either
chinically or at autopsy 77 It 1s possible that abrupt ventncular
fibnillation or cardiac standstifl was preciptated by quimdine in
these patients

Quimdine may produce \arious toxic mamfestations Thewe
clude palpitation vertico diarrhea urticaria cczema fever
syncope convulsions, nausea ‘omiting cpigastiic distress head
ache tinmitus collapse and respratory fadure '#% 157 172 It 5o
generally wise to discontinue quimdine when any of these occur
although Lewis considered fantness, diarrhea abdominal pain
and headache as relatively unimportant while a rise in ventricular
rate palpitation or ventricufar extrasystoles were considered very
dangerous and called for immediate discontinuance of the drug *

It 1s stated that serious mamfestations of toxicity are not fre
quent unless there 1s a history of sensinvaty to quinine The diffi
culty hies 1n the fact that patents m1y not have had nccasion to
use quinine before It wall be wise to withhold quinidine unless
a test dose shows no sensiivity and to select patients m whom there
are good prospects of success with little or no apparent danger

Qumdine may produce electrocardiographic changes These
have been deseribed under mechamsm of action Such electro
carchographic changes when produced by qunidine sugeest
caution 1n the further use of the drug Intraventricular block
when due to causes other than the quimdine does not constitute
a contraindication to the use of this drug 17

A history of embolism or the po sibility that mural thromb:
may become detached from the walls of dilated auricles when
normal rhythm 1s restored has long been considered A contra
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indication to the use of qumdine There are a number of authors,
however, who do not believe that the incidence of emboli 1s any
greater  patients who receive quimdine than i those who do
not ' ! ' 7 8% 1% There are reports of patients m whom embolt
no longer occurred after the use of quinidine 17! %% Ope may
therefore use quimdine n cardiac arrhythmia with recurrent
cmbolization if the situation 1s desperate and other measures ful

ABSORPTION AND EXNCRETION

Qumdine 1s absorbed rapidly from the gastro intestinal tract
and 15 elummnated chiefly by the kidneys 14* Solubiitty 15 not an
mportant factor since all forms of quimdine are comverted to
quimdine hydrochloride 1n the stomach and are thus absorbed
at about the same rate !5 It would be of interest to hnow 1If a
similar conversion occurs when no hydrochloric acid 18 formed
i the stomach

A single oral dose will cause slowng, of the auricular rate 1n
about thirty minutes with a maximum effect i two or three
hours This maximum effect 1s maintained for about thirty minutes
after which there »s a gradual dechine with return to the previous
auricular actuvity n twenty four hours '?% 7% The maximum
concentration n the hlood following 1 single oral dose can be
ohserved s early s thirty munutes and none may be found mn
the blood after an hour The maximum concentration n the
heart muscle after 1 single oral dose occurs 1n about sixty minutes
and disappears completely in about seven hours ! ® A good con
centration may be found m the blood plasma i an hour or less
after a single oral dose with a maximum rise 1n two to four hours 1*
A single intravenous mjection will cause maximum slowing of the
auricles 1 about ten minutes and this effect wall last about fifteen
minutes with gradual return to the previous rate in about one to
five hours 57 181 [t 1s obvious that quimidine 15 best admimistered
orally every hour and certunly 1t smtervals not greater than two
hours 1f 1t 15 desired to build up 1 level 1t the body which 1s to
be of therapeutic value

DOSACF AND ROUTFS OF ADMINISTRATION

A test dose of 02 gm (3 grams) of qumdime sulfate should be
given to uncover possible sensitivity to the drug * ? Early mam
festations of sensitisity to quimdme include nausea vomiting
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he whawhe tmmtus dednes wocwn nd tichye ndne Quinedime
18 hest discontinued il these ot other wse mumfost wions oceur *4
It~ wually recommended that 1otest dose be given one dy
betore quumdine ther ipy 1s mstituted  Thos seems lihe 1w ste of
tme wnce amaxunum dfects after ord admumstration may be
cxpeeted moabout two houts or less It scams more logieal to
proceed with qumdine theripy 1f no untow ied cffects e noted
ont or wo houry after the test dose s given

Varous methods hine been supgested for admuinist won of
qrumdine A useful method consists of administration of 02 gm
(3 g1 uns) of qumidine sulfite orally and to repeat the sunc dose
ter 1n hour if no untoward symptoms have developed No harm
will be done if untoward symptoms develop after such small doses
ad suflicent time will have elapsed for maximum effects to
develop No ume 1s lost since qumidine may be continued 1n
doses of 02 gm (3 gruns) every hour untl normal rhythm
testored  toxic symptoms develop or 1 maximum of 2 gm (30
Kruns) 18 given thae day This method permits riduat increment
ol quinidine i the body untl a pont 15 rerched at which the
drug becomes effcetive The same method m1y be repeated daily
or lrger doses may be used cvery hour in svery resistant cases
It hns been observed that althoush larger doses are more likely
10 restore normal rhythm than smaller amounts, the effects are
not proportional to the actuil increase i dosage 7% As much
1061008 gm (9 to 12 gruns) has been adminstered per dose
in resstant cises but it w seldom necessary or wise to excecd
24 0r 276 ym (36 to 40 grains) m any single day 180 174 185
Attempts to restore normal rhythm with quinidine may be made
duly for as long 1t week but quinidine should be discontinued
it b not proved successful after such 1 period 1¢ Restoration
of novmal thythin may be muntamed by wdnumistration of 02
M (3 51 uns) v mote every four hours dy nd myht lot two o
three days afta which 1t my be reduced to fom times daily fou
tweeh 1he number of doses per day may then be reduced grad
uilly in accordance with the needs of the panent Larger main
tenanee doses re olten required af larger Amounts of quinidine
were neeesmy to restore normal rhythm 18

Other routes of wlminstration may be attempted m groat
unergencies or when the oral route 15 imprictical because of
vomiing o dudbealty in oswallowine  Int imuscular imiee (ion 1s



38 EREAIMENT OF HEARL DISE ASL

followed by rapid absorpuon and produces quick effcets Tt i
said not to caust tmore ¥e mantestations than oril admuns
tration  [he solution 1s prepared by adding qumidine hydro
chloride 15 ¢m, antipyrene 15 gm and urea 20 gm to 100
e of distilled water The solution 1s sterihzed by passage through
2 Berkefeld filter after which 1t may be stored 1n sterile ampules
or bottles for future use *** No local reactions are reported The
solution consistsof 0 15 gm of quinidine for each cubic centimeter of
fluid The average imtial dose 1s 045 to 0 6 gm Favorable effects
may be expected 1n one nd one half to two and one half hours
after which the same dose mav be repeated at intervals of two hours
until normal rhythm s restored Larger amounts may be injected
if the foreguing doses prove unsausfactory

Intravenous admumistration has been employed m ventricular
tachycardia and other urgent or very resistant cases A solution
contamng 33 gm (50 grams) of quimdine sulfate m 500 cc of
normal saline or 5 per cent dextrose solution 1s permutted to flow
into the vein at a rate of about 100 cc per hour '8 Good results
have been reported but 1t 1s generally held that intravenous 1n
jection of quinidine 1s dangerous and the results have been dis
appointing in our patients Intravenous admimistration of quinine
dihydrochloride 1s safer and may be used when the travenous
route 1s necessary A solution of 025 gm (3% grams) of quinine
dthydrochloride 15 wailable 1n ampules which should be diluted
m 20 cc of sterile water and this may be mjected very slowly
most drop by drop untl normal rhythm 1s restored or a total
of not morc thin 05 gm (73 grains) 1s jected

Mamtenance doses of quimdine should be iven orally as de
scribed 1fter normal rinthm has been restored by any method
of administration

INDIC ATIONS

1he chied indic won tor quiniding 1s recent o pearovysmal aurieular
Jibudlation 1 otherwise healthy hearts The best results are ob
tuned 1l there 15 little or no organic heart disease or cardrac fail
ure 106 U1 4 189 Agprcular fibrillation which 15 of more than
three or lour months durition or which 1s associated with cardrc
{ulute s much more resstant to quimdine therapy and normnl
rhythm 1t restored will Irequently revert to auricular fibrillatton

e v hort penod ot
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Itmay be advisable 1n some st mees to restore nosmal rhythm
m serwously damaged but otherwise compunsited hearts sinee
auricular fibrillation with rapid ventricular rate may precipitate
cardiac farlure The use of quimdine 1n such instinces may post
pone cardiac fulure by eradicating auncular fibrillation and
slowing, the ventricular rate to normal '3* It 15 questionable, how
cver 1f 1t 1s wise to attempt restoration of normal rhythm with
qumdine if the ventricular rate 1s within the normal range The
results are less favorable 1f cardiac failure 16 due chiefly to serious
organic heart disease rather than to the aurncular fibrillation
Restoration of normal rhythm waill prove disappointing in such
patients since 3t does not remone the chief (actor 1n the production
of the cardiac failure '%* %% Such patients frequently have 1
return of auricular fibrillation after 1 short period of time Henee
1t 15 generally better to digitalize such patients in order to slow
the ventricular rate to 75 or 85 per minute as well 15 to 1mprove
cardrac failure as much as possible

Quimidine 15 a myocardial depressant hence 1t ts always wise lo restore
cardac compensation by digitalis and other measures if cardiac farlure
15 present before allempting the use of quimdie '® 164 16 1868 17
13 175 183 18 Dygytals even in full doses does not interfere
with the action of quimidine hence there need be no hesitancy
1n 1ts use 1 such circumstances

There are rare occasions when digitahis bed rest and other
measures fall to improve cardiac fatlure as long as auricular
fibrillation persists There are also very rare mnstances where em
boli occur at frequent intervals while auncular fibnillation s
present Quimidine has sometimes restored normal rhvthm 1n such
patients with cessation of further embolizaton 1nd 1mprovement
of the cardiac status * * 1%% Adminustration of quimidine n such
mstances 15 admuttedly 1 dangerous procedure hut such 1 step
may prove justifiable 1f other measures fail

Auricular fibrillation which  duc to thyrotovicoss 1s very
restant to quimidine and often diappears spontaneousty after
thyrodectomy  Auricular fibrillation and other ectopie rhythems
which persist for two weeks or longer after thyrodectomy may
frequently be abolished by quumdine '7?

Auncular flutter and paroxysmal tachycardia cluding ven
tricular tachycardia are frequently mfluenced favorably by quin
dine The same precautions should be used 1 the presence of
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{ollowed by ripid absorption and produces quick cfects 1t i
sdtd not to cause more toxie manfestations than oral admings
tation  The solution 15 prepared by adding quinidine hydro
chloride 15 gm  anupyrene, 15 gm, and urea, 20 gm to 100
e of distilled water The solution is sterihzed by passage through
a Berkefeld filter after which 1t may be stored 1n sterile ampules
or bottles for future use *** No local reactions are reported The
solution consists of § 15 gm of quinidine for each cubic centimeter of
fluid The 1erage smtial dose 15 045 to 0 6 gm Favorable effects
may be expected 1n one and one half to two and one half hours,
after which the same dose mav be repeated at intervals of two hours
until normnl rhythm 1s restored Larger amounts may be mjected
if the foregoing doses prove unsiusfactory

Intravenous admmstration has been employed n ventricular
tachycardia and other urgent or very resistant cases A solution
contaimng 33 gm (50 gruns) of quumdine sulfate in 500 cc of
normal saline or 5 per cent dextrose solution 1s permutted to flow
mto the vein at a rate of about 100 cc per hour '#° Good resulis
hase been reported but 1t 1s generally held that intrasenous
Jectton of quimdine 1s dangerous and the results have been dis
appotnung n our patients Intrayvenous administraton of quinine
dihydrochlonide 1s safer and may be used when the intravenous
route 1 necessary A solution of 025 gm (33 gramns) of qunine
dihydrochloride 15 wailable 1n ampules which should be diluted
1 20 cc of sterile water and this may be mjected very slowly
ilmost drop by drop untl normal rhythm 1s restored or 1 total
of not more thin 05 em (7% grams) 18 myected

Maintenance dosts of quimdine should be given orally s de
scribed after normal rhythm hay been restored by any method
of administravon

INDIC ATIONS

1he chiet idic wan lot qumdine 1s reent or pareysmal awrierdar
Jibrdlation 1 otherwise lealthy hearts The best results are ob
t uned 1f there 1s little or no organic he irt disease or cardire fail
we 19¢ 171 4 184 Augrenlar fibnflaton which s of more than
threc or fow monihs duration or which 1 associated with cardiac
fulure 1 much mare resstant to qumdine therapy and normal
rhythm 1l restored  will frequently revert to aurtcuir fibedittion

it 1 short penad of tine
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that administration of concentrations ol about 100 per cent should
not be continued for more than forty eight hours

Djspnea which occurs 1n the course of congestine heart failure
or 1 acute myocardial nfarction 15 probably the most frequent
ndication for oxygen therapy The diffusion of oxygen from the
ispired air to the capillaries of the lung m these conditiens 1s
rendered difficult for the following reasons Engorgement of the
blood vessels in the alveolar walls results in edema and thickening,
of these walls Fibrotic changes which occur later may act as
lurther barriers to the diffuston of oxygen from the alveolar spaces
o the vessels of the altered alveolar walls Reduction of space
within the alveol adds further difficulties The reduction 1 al
veolar capacity 15 due to dilatauon of blood vessels within the
alveolar walls thickenin,, of the septa and to transudation of
fluid within the alveolar spaces To these are added reduction of
normal pulmonary excursion when the lungs become more rigid
from pulmonary engorgement All of these factors reduce vital
capacity and favor the development of dyspnea and anoxerma 189

Other mechanisms  including pulmonary reflexes  chemical
changes in the blood and slowing of the circulation may play a
more tmportant part mn paroxysmal dyspnea but there 1s no una
mmuty of opinion about these mechamsms All these factors can
not be overcome by oxygen therapy but benefit may be expected
where the diffusion of oxygen can be increased across the barriers
m the alveolar walls and spaces by increasing the parnial pressure
of ovygen 1 the mspired awr

Cyanosts when due to the inadequate oxygenation of the blood
within the lungs may also be relieved by oxygen therapy '8° 120
191 Additional mechamisms such as dilatation of the venules of
the skin and mucous membranes also play a part but such mecha
nisms will hardly respond directly to oxygen therapy Hence
dyspnea and cyanosts need not be relieved to the same degree or
at the same ume by oxygen therapy

lcute pulmonary edema when due to heart failure may respond
dramatically to admimistration of oxygen under positive pres
sure '°% Concentrations of 100 per cent or less may be used with
this method A special mask such as the meter mash may be
used 1n order to regulate the degree of positive pressure This
form of oxygen therapy 1s described under discussion of methods
ot admumstration
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cawrdie fulure 1s were outhned n the discussion of the use of
quimchine 1n auricular Sibntlton Quimidine often fuls to aholish
cxtrasystoles and s quite neffective an sinus tachyeardin t 0
Quimdine 15 used frequently 1n the first two or three wechs after
acute myocardial infarction to prevent serious cardiac arrhy thmia
It use 1n such mstances 15 based on observations made on animal
experiments A large and well controlied series of chimcal obser
vations 1s necessary before the actual value of such measures cn
be determuined
PRECAUTIONS

Panents recenng quimdine should be 1t bed rest until they
are ready for maintenance doses It has alreadv been menuoned
that patients 1n cardiac failure should be digitalized untl cardiac
compensation 1s restored and the ventricular rate slowed before
quimdine therapy s begun Reversion to auricular fibrllation or
flutter a short time after quimidine 1s discontinued 15 usually evt
dence that qumidine will probably fail to keep the patient m
normal rhythm It 1s probably best 1n such instances to slow the
ventricular riate as much as possible with digitalis and to mamtmun
this effect with adequate marntenance doses of digitahs It 15
generally inadvisable to use quinidine 1n chronic auncular fibulla
tion 1n aurtcular fibrillation with a normal ventricular rate
old or feeble patients 1n very large hearts with dilated auricles
mn severe coronary disease, serious cardiac fallure and when the
ventricular rate cannot be slowed by digitalis 187 143 166

OXYCEN

Oxygen 1s an mmportnt therapeutic measure in the treatment
of heart disease The greatest benefit will be obtamed when heart
disease results 1n condittons which anterfere with normal oxygen
exchange within the lungs It 15 important however that oxygen
be furnished 1n adequate concentrations contimuously until digi
talis diuretics and bed rest can exert their maximum effects on
the heart and circutation

INDICATIONS

Oxygen therapy to be of value should be employed early 1n
the course of treatment before irreversible changes oceur No
deletertons effects have been encountered although at 1s stated
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Passie congeshon of the lungs, pulmonary farction or bronchapneu
moma may mterfere sufficiently with gas exchange 1n the lungs to
mduce or nggravate dyspnea, cyanosis or general discomfort
Oxygen administered by tent or nasal catheter, often provides
rehiefl 1n such instances although concentrations of 100 per cent
may be required 1 very severc cases

Parovysmal dyspnea and pertodic breathing, when the result of
cwdiac fatlure are releved or may be prevented by continuous
oxvien therapy Cheyne Stohes breathing may disturb the patient
during sleep but this form ol pertodic breathing ¢ usually be
rchieved immediately by inhalation of 100 per cent oxygen Lowa
concentrons of oxygen mav 1lso be benehieial but redet wall be
much more gridual

Stvare or persistent pun when duc o cotenars dise e such s
stitus nginosus or myocardial infarction may respond to ovvien
therapy even if morphine and other measures fail 139 193 19¢ It
will generally be necessars to use concentrations of 100 per cent
with a special mask such as the BLB mask as described under
methods of administration Lower concentrations of oxygen such
1s 40 or 50 per cent are scldom efficacious in the relief of such pain

Oxygen therapy may 4lso relieve disturbing cough when caused
by congestine heart farlure 194 Restlessness, which 1s not infrequent
in myocardial infarction or in cardiac failure may respond favor
1bly to oxygen therapy

MLIHODS Ot ADMINISTRATION

1t 15 wastcful 2nd wseress to administer oxyen by a funnel held
over the nose and mouth Oxygen therapy to be uscful should
provide a conttnuous flow of oxpgen 1n adequate concentration until no
longer needed

The description of the methods of admimstration which follow
are tiken largdly from the exedlont monograph by Barach 193

Idmmnustiation by Oxy en Tont

1his 15 the method employed most fiequently 1 routine oxypen
therapy It can provide concentiations of oxypen_of about 50
per cent and has the additional advantage that temperature and
relatise hurmdity within the tent can be regulated mn 1ccordance
with the nceds of the patient A tumperature of ibout 70 F and
1 relativ e humidity of 40 to 60 per cent within the tent will gene
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blood nto the lungs This permts rapid disappearanee of pul
monary cdemn wath relief of braathing

1he muk 15 1pplied <o that the patient 1t fivst exbales agunst
a positive pressure of 1 or 2 cm of water for about fifteen minutes
The positine pressure 15 increased by 1 em every fifteen minutes
until 3 or 4 em are attaned This s muntained until 11l signs
of pulmonnry cdema have disappeared after which the pressure
1s lowered by 1 em every two or three hours unul the pauent
feels comfortable without positive pressure The mask must he

<

FIC 1 FIC 4

Tig 3 —Face mask for of very high of oxygen
T 4 —Face mask for admimstrauon of oxvgen under pressure Note orifices on
mask for regulation of positive pressures varying from zero to 4 cm of \ ater

reapplied as in the beginming of treatment if evidences of pul
monary cdema recur at any iime Oxygen concentrations of 100
per cent are employed {requently although lower concentrations
may be used A flow of 12 to 15 hiters per minute may be required
when the mask 1< first applied but the flow 1s reduced later <o
that the bag partially collapses at the height of inspiration

High concentrations of oxygen or ovygen under positive pressure
are mamtained only as long as necessiry The patient should
then he placed 1n an oxygen tent as described for one or more
weeks Oxygen therapy should not be terminated abruptly even
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tlly prove comtortable but these should be regulated i accord
ance with the requirements of the patient

A different arrangement may be used for infants or smali chidren
where greater access to the patient 1s necessary A so called open
box tent 1s used which consists of transparent sides but no top The
wiflow of oxygen 15 near the base of one of the sides so that the
oxygen remamns at the lower levels of the box and at the level of
the patient s nose and mouth A flow of about 6 to 7 liters per
minute will furnish oxygen concentrations of about 50 per cent
1t the lower levels within the open box

tdmunstration by Nasal Catheter
This method 15 described on page 68

Vdmnustration of High Concentrations of Ovygen

A speaal mask 1s necessary when concentrations of about 90
o 100 per cent are desired The BLB (Boothby Lovelace and
Bulbuhan) mash which encloses the nose and mouth 1s satisfactory
The mask 1s attached to a small bag and the flow of oxygen 1s so
adusted that the bag collapses at the end of inspiratton but not
completely A flow of 6 to 8 liters per munute from the oxygen
source 15 usually sufficient although some patients may require
more Concentrations of 100 per cent may be admrnustered safely
for as long as forty eight hours and probably longer, after which
the patent should be placed 1n a tent where he may tontinue
1o recene concentrations of about 50 per cent

Ldmnustration of Oxsgen under Posttie Pressure

The Meter mask as described by Barach is equipped with 1
metal disc which contuns five orifices of varymng drameters ‘%
Lach arifice controls a different degree of positive pressure agamst
which the patient exhales when the mash 1s applied No pressure
1s everted when the largest orifice 1s used but the remauning, ortfices
are employed when pressures of 1 2 3 or 4 em of water arc
desired Admunistration of oxygen under positive pressure is very
useful 1n treatment of pulmonary edema Positive pressure 1s
applied agunst the walls of the alveol durmg exprration by this
method This counteracts the tendency to transudation from the
vessels 1 the walls of the alveoh into the alveolar spaces The
pressure also compresses the vessels 1n the walls of the alveol thus
reducing pulmonary engorgement by mtertering, with inflow of
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ot sleep mduced  The semations of hunger  Titigue and otha
lorms of discomlort ate abo relieved o abolished thus induuing
restfulness which 1y followed by sleep lasung from < to aght
hours

Sensitisity o1 the respiratory system s reduced so that breathung
becomes slower dyspnea 1s reduced and disturbing Cheyne Stohes
respirations are reheved, provided the dose of morphine 1s not
too great The cough reflex 15 allayed and bronchial secretions
are reduced but cough due to passive congestion of the lungs or
bronch: 15 remarkably resstant to opiates or other sedatives

Indications

‘The indications tor the use of opiates n heart disease are the
induction of sleep or rest when 1t 1s believed that other remedies
are not sufficiently poverful to accomplish such results Morphine
or its allies 1 average doses 1€ 16 mg (1/4 grain) are very use
ful in 1cute pulmonary edema of cardiac ongin Smaller doses the
equivalent of 8 to 10 mg (1/8 to 1/6 grain) of morphine can alle
viate or even prevent paroxysmal nocturnal dyspnea or disturbing
Cheyne Stokes respiration In all of the foregoing condinons the
best resuits will be obtaned if morphtne or its allies are admin
istered by subcutaneous mnjection

Untoward Effects

Ttching 15 frequent after any opiate nduding codeme  Lhe
secretion of urine 15 not diminished but retention may oc cur trom
powerful spasm of the bladder sphincter '* The urine may con
tamn reducing substances and actual hyperglicerma and glyco
suria may occur after larger doses of morphine *% °7 Thyy 1y
of mmportance mn treating diabetics with heart diseasc or mn cascs
of acute myocardial infarction where transient glycosuria may
occur or the diabenc state may be made worse Nauwsea and
vomuting are fairly frequent and mav prove troublesome These
are due to a central effect on the brain and may occur several
hour~ or the day alter admimstration Some patents develop
headache excitement disturbing dreams or rapid review of
thoughts which may heep the patent awake

The lethal dose of morphine v sud to e about 02 ¢m (3
grains) or moic but myxedematous pauients are very scnsitive to
optates 1 hnow ot 4 muxedematou  pauent who died after the
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it oxygen 1 adminstered by tent or nasal eathetcr The con
centration of oxygen may be reduced 0 40 per cont of dyspnct
and other wigns of cardiae disturbance have disippeared  Tlus 1s
maintamed for ibout two days after which the concentration 18
reduced to 35 per cent for another two or three days provided
therc 1s no discomfort Oxygen therapy may then be discontinued
completely if the patient continues to be comfortable

A word of caution 15 necessary 1n regard to mental sy mptoms
which may develop during oxygen therapy mn patients with severc
anoxia and cyanosis Such patients may occasionally deselop
headache or become irrational lethargie or stuporous due to
sudden change 1n oxygen tension in the brun induced by oxygen
therapy This may persist for several days but oxygen therapy
should not be chinged or discontinued since 2ll these symptoms
will disappear and the pagent will then show remarkable mm
protement 1 his mental condition

HYPNOTICS AND SEDATIVES

Adequate sleep and rest are essentral in the treatment of cardiac
fatlure The choice of a hypnotic or sedative will depend on the
cause of sleeplessness or restlessness Morphine or one of its allies
will be indicated if pan or dyspnea 1s the cause of restlessness or
Joss of sleep while barbiturates bromudes or simlar sedatives will
usually suffice 1f nervous or emotional factors are at fault

OPIATES

Morpbmne or its allies when injected subcutancously  are
prompt 1nd dependable seditnes and hypnotics There 1s n old
and unwarranted belief that opiates are dangerous in heart dis
ease This misconception 15 probably based on the observaton
th it morphine fails to rescue moribund patients Fxtensive chmeal
experience has shown that opiates re safe i All forms of heart
{atlure with the possible exception of cases m which there 1s deep
cyanoss or where the respiratory center shows evidences ol marhed

depression

Vfechamsm of Action

Morphine acts chiefly on the higher cerebral centers decreasing
sensitnty of the cerebral cortex to pain and other stimuli ' 193
This effect occurs quickly even befare the sensorium is ffected
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are obtaned The physical condition and mental state of the
patient may be the deciding factor 1n the production of unplensant
reactions

Barbiturates are absorbed rapidly from the stomach and 1n
duce sedation or sleep 1 one or two hours Unplensant after
effects the <o called hangover symptoms are not rare Undesir
able effects are more hkely to occur in older patients emotion
ally unstable persons or 1n patients with cerebral arterioscleross 1%
Hangover symptoms consist of headache lassitude  confusion
visual disturbances ataxia and emotional mstability These may
peraist for several hours after awahening but are seldom serious
Such manifestations may be due to excessive dosage slow el
nation or personality traits which predispose the patient to un
toward responses to barbiturates Smaller dosage or choice of a
shorter acung barbiturate may prevent such symptoms 1if person
ahty traits of the patient are not at fault All barbiturates are
capable of producing such reacuons if given n suffictent dosage

Other more disturbing reactions conast of skin eruptions
alarming dreams cerebral exatement delrum vertigo ataxin
and headache Tess frequent are agranulocytosis generalized
pamns  hyperglycerma itching and fever

Chronic barhiturate intoxication may result from prolonged
use poor ehmination or slow disintegration 1n the hody The
symptomns consust of apathy thick speech ataxia nystagmus
squint failing memory and palsies in various regions of the body '*?

Excretion of barbiturates 1s chiefly via the urine and 15 slow
A single large dose may require as much as ten days for complete
ehmmnanon and much longer if the patients renal function 18
impaired It will be wise to nterrupt dmumstration of barbitu
rates after a week or ten days i order to avoid cumulative symp
toms Cumulative symptoms once they appear may persist for
two or three weeks after the last dose has been taken

Habituation 15 possible but 1s more 1n the nature of a psycho
logical need for the drug such as occurs with alcohol rather than
with morphine ** ! There are no genume withdrawal symp
toms with physical suffering such s occur 1n opum addiction

Indications and Dosage

Barbiturates may be used in restlessness or insomma when due
to nervous or psychic factors The comparatnvely nsugnificant
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sceond mjection of 160 my o morphine which w 1 given fot sevee
el colic

Dosage and Methods of dmvustration

Or i o1 reetal admmistrauion of opiates 15 too slow and too un
certun n ction for routine use 1n cardiac diseast Subcutancous
mjecuon 1s the method of choice ind 1s followed by effcets 1 kn
o filtecn minutes Intravenous admimistration may be used when
mmediate rehiel of very severe pam 1s destred

Opntes are oxereted by the mucous membranc of the gastro
mtestinal tract regardless of the original route of admimistratton
The excreted oprates are reabsorbed and again exert ther action
although 1n a lesser degree

The preparations usually employed are morphine dilaudid
pantopon and codeine Demerol 1n doses of 50 to 100 mg sub
cutancously or intramuscularly can relieve pain but not as well ay
morphine Subcutaneous injection of 16 mg (% gram) of morphune,
20 my, (1/3 gramn) of pantopon or 3 mg (1/20 gram) of dilaudid
arc of cqual value in the rehef of pain or acute pulmonary edema
although here 100 morphine will be found most dependable
The usual amount of morphine used for intravenous tnjection 1
16 mg (4 grain) dissolved n 2 cc of sterile distilled water The
mjection should be made very slowly, drop by drop, untdl the
deared effect 15 obtamed or the full dose 1s given Pounding
stnsation in the head dizziness and other unpleasant reictions
may be experienced if the mjection 1s made too rapidly but these
pass off 1n a few minutes

Codeme sulfate m doses of 16 to 32 mg (# to # gram) ordly
» mwed to allay the cough reflex Codene phosphate 1n doses ol
32 my (% sran) mav be mjected subcutancowsly for the simc
purpose  Codane 1s far less effective than morphine ot 1elated
substances for 1ehiet of pun Untoward cffects are aching con
stipition ¢y nows and depresston of the resprratory conier with
slow or Cheyne Stokes breathing

BARBITURATES

Barbturates are used widely as sedamves or hypnoucs They
ict chiefly on the thalamus and brain stem 1n contrast (o bromudes
which act on the cerebral cortex The size of the dose and the
1ate of elimination dctermine whether sedative or hypnotie effects
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are discontinued and ehumination 1s rceelerated by oral adminis
trition of sodium chloride

Less serious 1re the after effects which may occur after average
mdividual doscs of bromides These consist of headache ment il
dullness or confusion which may persist for several hours

Bromides are reliable sedatives and 1re not habit forming They
are uscful in treating excuable patients provided care 15 taken
not to induce chromc bromism by continued admnistration  This
may be prevented by discontinuing bromudes after several days
and using another sedative for an equal period of tme 1if necessary

‘The average dose of almost any bromude 1s 1 gm (15 grans)
two or three times daily preferably after meals The effervescent
tablet contains about this amount of bromide and 1s pleasant to
take The elrar of triple bromudes contains a similar amount of
bromide 1 2 tewpoonful and 15 1 useful preparition 1n hquid
form

CHIORAT HYDRATE

Chloral hydrate » 1 saft sedative and hypnotic which has no
imurious effect on the heart Studies on patients recenving farrly
large doses of chloral revealed no chncal or electrocardiographic
evidence of myury to the heart even when chloral was continued
for as long, as ten days

Doses of 1 to 2 gm {15 to 30 grans) induce drowsiness which
progresses to sleep 1 about an hour Chloral hydrate being very
soluble 15 easily absorbed when taken orally or given rectally
1t 15 excreted 1n a changed form n the urine with occasional
production of reducing substances which may be mustaken for
slycosuria Sleep 1s induced by depression ol the sensory functions
of the brain and lasts from five to eight hours This may be followed
at umes bv temperary headache or confusion Chloral has no
analgesic properties hence 1t may prove meffecuive 1f pamn or
dyspnen cause restlessness or lack of sleep

Rectal administration s preferable since chloral has an un
pleasant taste It 15 generally gven in doses of 065 to 13 gm
(10 to 20 gramns) combined with about twice this amount of
bromudes and dissolved m about 5 or § ounces of water Thus 15
best admunistered after a cleansing enema  Addiction after pro
Jonged use s hnown hut 15 very rare
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anlgesic effects greatly reduce the usefulness of barbiturates where
pun severe dyspnet or other strong stimult cause restlessness or
interfere with slecp

Phenobarbital 15 the preparation most frequently used and 1ts
properties are representative of the entire group Sedation can
usually be attained by oral administration of 16 to 32 mg (% to
¥ gran) several times 1 day A dose of 0065t00130gm (1to2
grains) 15 the average to induce sleep The sodium salt 1n comewhat
larger doses can be mjected subcutancously to induce sleep 1f the
oral route 15 impracticable Seconal and nembutal are shorter
acting barbiturates and are less likely to leave after effects when
given indoses of 01 gm (1% grans) to induce sleep All barbit
urates may be given rectally as supposttories in about twice the
amount necessary for oral use Barbiturates are safe in cardiac
disease when used n average therapeutic doses since such amounts
produce no njurious effects on the heart or kidneys 291 02

Prolonged use of any barbiturate results in a form of tolerance
which necessitates the employment of larger amounts to produce
the same effects A cross tolerance to all other barbiturates also
develops 1n ume so that 1s will be adwvisable to discontinue bar
biturates after a period of a week or ten days

BROMIDFS

Bromudes reduce abnormal excitability of the brain but they
do not have the sleep compelling, power of opiates barbiturates
chloral or paraldehyde Bromides are cffective mn producing a
state of calm 1n 1n otherwise excttable or restless patient but they
often ful 1f pain dyspnea or other form of discomfort 1s responsible
for the restlessness Sleep may be facilitated by calming the pa
uent but bromides cannot be considered true hypnotics

Absorption 1s rapid when red orally but el on
1s slow hence cumulation 15 posstble Bromude intoxication from
cumulation 1s not at all rare and 1s often unrecogmzed even by
expertenced chmaans The chief manifestations are acne or pus
tular skin eruptions apathy mental dullness poor memory de
fective speech tremor ataxia psychic depression psychoses and
low grade feser Sertous psychic changes are posuble when the
concentrations of bromides 1n the blood reach levels above 150
m 100 cc These mamfestations disappear when bromudes

meg
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THI TRLATMLNT OI CONGLSTIVL HEART
TAILURL

Congestive heart farlure mav be debined as 1nability of the heart
to pump adequate blood into the arterial system with resulung
engorgement 1 the greater or lesser venous circuits The clinical
mamfestations of congestive heart fallure will be deterrmned by
predomtnance of congestion 1n either the greater or lesser venous
crcutt Predominant congestion in the greater venous circulation
will be mamfested by engorgement of the liver and peripheral
vemns edema and by cyanosts Other mamfestations also occur
but they are not disunctive Predominant congestion of the lesser
venous circutt produces engorgement of the lungs with respiratory
distress such as paroxysmal dyspnea acute pulmonary edema
wheezing respirations at mght cough which 1s refractory to ords
nary treatment and persistent rales at the bases of the lungs
Both the greater and lesser venous circuits are usually mvolved
n congestine heart farlure but there will generally be sufficient
predominance of engorgement mn one or the other circurt to justfy
such a chnical distinction

The aim of treatment i congestive heart fallure will be (o
mnprove carchac function as much as possible and to reduce the
activities of the patient to bounds within the capacity of his heart
It will seldom be possible to restore anatormical integrity of the
heart and 1t will be equally difficult 1n most 1nstances to eradicate
the underlying causaunve disease responsble for functional or
structural changes m the heart Notable exceptions are surgical
obliteration of patent ductus arteriosus excision of coarctation of
the aorta decortication of constrictive pericarditts and the re
moval of the burden of thyrotoxicoss and simlar conditions
Other examples are replacement therapy in vitamin or cndocrine
deficiencies cradication of active infection as m subacute bactertal
endocarditis and 1n some nstances of cardiovascular syphilis

53
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PARALDFHYDE

Parildchyde 15 1 safe and dependable hypnotic with no delc
terious effects on the cardiovascular system It 1s somewhat less
certain 1 its action than chloral hydrate but produces few side
reactions Paraldehyde has 1 very sharp taste and a penetrating
and unpleasant fruity odor

It 15 absorbed rapdly when given by mouth or rectally and
can be mijected intramuscularly with safety Its acute toueity s
very low 1nd addiction 1s very rare

Its use 1n medicine will probably always be hmited because of
1ts disagreeable taste and odor Rectal admmistration in doses of
10 to 20 cc well diluted 1n water 1s the usual manner in which
it s given It may also be mnjected intramuscularly mn doses of
4 to 8 cc but 1s likely to cause some pam at the site of injection
Paraldehyde 1s self sterihzing but 1t should be kept n sterile con
truners if mtended for intramuscular mjection
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strun for the patient 1o use 1 commode or even to Lo to 1 norby
bithroom than to conform to 1 ngd bedpn regunen

All these measures will prove wndequate unless provision s
made for mental as well as phy«cal rest Excitement can cause 1
conaderable ncrease 1 eardine work  Visitors should be lnmited
m number and should be capable in diplaving tictan their con
versation and uang food judgment during then sty Foing
newspaper artclkes radio programs and telc phone messages should
be forbidden while the pautient 15 still in severe congestive talure
Ihe remumen just outhmed should be mamtained until all signs
of cardiac fatlure have disappeared or have become mimmnl
Some form of occupational therapy will bt found usetul when
the patient shows improvement This will restore self confidence
and mike the patient feel that he 1s stbl 1 useful member of
socicty

There 1 no fixed plan for cetung the patent our of bed The
physician must feel his wav cautiously with each step The patient
may be permtted to hing his fect over the side of the bed on the
first day until he becomes fanigued [he next 1nd all subsequent
steps are taken if no undue dyspnea or rise in pulse rate or other
aigns of overexertion have occurred The patent 1s assisted to a
comfortable chair placed near the bed on the following day and
1s perrmitted to remain there unul he becomes tired He may be
allowed to get mnto a chair twice on the following day and 1s
encouraged to take a few steps on the next day Thus 1s increased
daily unul he can get about fairly well provided that no dyspnea
or undut rse m pulse rate occurs A weeh or more will generally
be required after a long iliness before the patient can be lefi 10
his own devices It must be remembered that dwappearance of
the signs of cardiac failure are merely evidences of improvement
hu[ No guarantee against recurrence

Convalescence must he adequate and po undue exertion o
cottus should be perrmtted until complete recovery has occurred
A diet low 1 odium and avodance ot exposure or undue exer
tion are ymportant The patient should be mstructed to watch for
wigns of recurrence such as unexplamned fatigue palpitation sub
sternal pamn or discomfort in the upper abdomen dysprea un
usual arrhythmia or heart rate over eighty per minute Occur
rence of any of these requires medical advice but great care and
wdgment must he exercised not to induce unwarranted anxtety
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REST IN BED

It s alwmost 1 plintude 0 say that bed rost 1s essential m the
treatment of heart fathure Rest slows the heat rate and reduces
the cardiac output to 1 fraction of what it would be even at moder
ate actnity  Importance of adequate rest in reducing work of
the heart to an absolut mimumum 15 thus apparent All other
measures ncluding digitalis may fail unless the work of the
heart 15 reduced at the same time The hind and duration of rest
will depend on the degree of cardiac failure 1ts underlying cause
ind the recuperatine power of the patient Rest m bed should
not be carried out 1 a halt hearted manner It 1s better to be too
strict at the beginming of treatment than to risk an unsuccessful
outcome because of inadequate hmitation of actinities

BLD RESI IN SFVERE CONGESTIVE HEART FAILURF

It 1s best to insutute 1y regimen of absolute bed rest 1n severe con
sestive heart fulure The patient should assume a posittion 1n
bed which provides the most comfort This will generally be some
form ol semu situng position since this increases vital capity
and decreases respiratory distress A special bed which permuts
1 semu sitting position by rawsing the head and lowering the ex
trermities will be found useful Pillows or a backrest to elevate
the shoulders and head of the patient may be used for the same
purpose 1f 2 speetal bed for heart patients 1s not avaulable but
there will be 1 tendency for the patient to shp down towards the
foot of the bed This may be hindered by fiing a rolled pillow
or blanket under the hnees of the patient Another very useful
method 1 to pliwce blocks about 9 inches high under the head of
the bed The pitient must be kept 15 comiortable 15 posable
whitever the arrangement smce discomtort mduces restlessness
nd this results 1in mcaieased cffort 1 factor which defeats the
very purpose of bed rest

The patient at absolute bed rest s mot permutted amy actnve
movement He should be fed by the nurse and should be hfted
or moved 1f a change of posttion 1s desired The use of a bedpan
and urinil 1s minditory There are mstances when they oce wston
much discomfort nd strumng, more perhaps thin would result
rom 1 commode pliced ncar the bed  The phyadaan will have
W exact ¢ con dable judoment m deadimyg, whether sy fe
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vices  The question of marriage 1s important and will be dis
cussed later

The value of a ratonal tempo of living should be explamned
Rest periods and swtable vacations are adwisable for all paticnts
with heart disease Such patients should hve in localites at or
near sea level certamly at altitudes not exceeding 1500 feet above
sea level A warm chmate 1s beneficial but not always necessary
The patient should Ine on the ground floor 1f possible but one
fhight of stairs 15 permssible tor paticats with fairlv well compen
sated heart lesions

SCEDALIVLS AND HYPNOIICS

It may be necessary to use sedatives durtn,, the day and hyp
notics during, the mght to provide adequate rest  Lhere need be
no hesitancy 1 using such measures vince sleep and rest are very
important to a patient in cardiac failure  The bencficial cHecty
of a good mights rest cven if artihaially induced are frequently
surprising

Morphine or onc of 1ts allies 1s the most dependable drug to
mduce sleep 1n a patient with cardiac faillure To withhold hyp
notics from a patient who sleeps poorly serves no purpose and may
do harm It was formerly believed that morphine was dangerous
m cardiac farllure Subsequent experience showed conclusively that
this belief was unfounded and that deleterious effects were due
to the gravity of the 1llness rather than to the morphine Barbit
urates and other hypnotics are also useful to induce sleep but
they are not as dependable as morphine 1n the earlier stages of
treatment when dyspnea and other discomforts interfere with sleep
The usual dose of morphine sulfate 1s 15 mg (3 gram) subcu
taneously unless Cheyne Stokes breathing 1s present when smaller
amounts should be used Other dertvatives of opium may be used
instead of morphine It 1s said but certamnly not proved that
they are less Iikely to induce nausca and vomting Hypnot
effects are more certain when opates are admimstered subcu
taneously These hypnotics may be given every mght for about a
week without danger of addiction Barbiturates or other sedatives
may be used later if necessary

Sedation durn,, the day 15 incicated if the patient s restless Barbrt
urates are used widely for this purpose and generally induce
satsfactory sedation Caution 1s necessary n older persons par
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on the part of the patient lest he become morbidly overanvious
ibout his illness

RFST IN BFD IN MODFRATF CONCESTIVF HEART FAILURF

Here too the patient 1s hept i bed as outhined but he m1y
feed hmmsell and <ome 2ctive movements are permutted 1n hed
The use of 1 bed pan and urmnal are advisaible The dearee of
activity permutted while i bed will depend on the progress of
recovery but no error will be committed 1n case of doubt by
adopting a conservative atutude The patient may be permutted
to get out of bed as described previously when maxmmum 1m
provement has been attamed 1e when dyspnea pain or palps
tation have disappeared and the heart rate has remained at about
80 beats per minute for several days

Rest 1 bed as described applies only to patients with actual
congestive heirt faillure Panents with organic heart disease who
are not 1n congestive heart failure should not be confined to bed
since 1t may lead to psychological trauma which will be very
difficult to dispel

The care of the pauent does not end when he leaves his bed
Proper supervision 1s mmportant after he becomes ambulatory
Many problems will require elucidation and frank discusston The
patent should be kept at work if possible A sedentary occupation
in 1 sheltered environment 1s desirable Moderate exercise 15 per
mussible provided that 1t does not cause undue dyspnea fatigue
palpitation or other signs of cardiac embarrassment Cycling
swimming tennis handball strenuous gymnastics rowing  base
ball and other sports which are highly competitive or which call
for unusunl exertion, should be prohibited Walking niding golf
minor gymnastics and other moderate sports are permutted pro
vided the patient does not indulge m them during inclement
weather or on very hot days The dangers of hot baths and steam
baths, sweat cabinets and sumlar measures should be pomnted
out Gradual reduction of obesity 1 very beneficial Cortus must
be discussed frankly, especially with men It should be forbudden
for several months after cardiac farlure or recent myocardial 1n
farction It 1s dangerous in all forms of coronary disease and espe
cnlly <o 1 angina pectorts Smoking and alcoholic beserages may
be permutted in moderation if the pattent 1s 2ccustomed to such
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may be given after maximum 1mprovement 1s noted and should
be continued for the rest of the patients hife The usual daily
maintenance dose 1s 0 065 to 01 gm (1 to 1% gramns) of the pow
dered leaf or its equvalent once a day The dose will vary
dificrent patients and 1n the same patient from time (o tme
The patient must be seen pertodically in order to adjust the
dose 1f signs of failure develop or 1f toxic mamfestations occur
The development of touic symptoms at any stage of treatment
will make 1t necessary to discontinue digtalts for three or four
davs Maintenance doses mav then be resumed or the amount
adjusted 1n accordance with the needs and tolerance of the pattent

Adults 1n fawly severe congestire heart farlure may be given 013
ym (2 grans) of the powdered leaf or 1ts equivalent three times
daily This amount may be mamtamed untl definite impros ement
1s attamed after which the indiidual dose may be reduced 1o
one half untl maximum improvement Mamntenance doses mav
then be continued daily as described

Adults tn moderate congestue heart farlure may be given 01 gm
(1% gramns) of the powdered leaf or 1ts equivalent three times
daily until maxtmum 1mprovement or until toxic symptoms occur
after which maintenance doses may be used as desertbed

Digitabis should be adrmmstered orally unless some defimte
mdication esists for use of a different route Nausea or vomiting
when due to cardiac failure and obvious congestion of the liver
or gastro ntestinal tract may interfere with absorption of digitahs
when taken orally Rectal admmstration 15 useful i such in
stances The enure daily requirement of a hquid preparation such
as the tincture may be diluted 1n about 3 ounces of tap water
and msulled lmgh 1n the rectum after a cleansing enema The
dose used rectally 1s the same as that used by mouth absorption
15 fawrly rapid and enough bypasses the congested liner and
sastro mtestinal tract 1o produce a favorable effect Rectal ad
ministration may be used daily until oral use 1v practicable
Suppositories contaimng digitalis are also useful but 1t 1> not
certamn that absorption s as good as that obtained from nstilla
tian of hquid preparations Rectal admimstration of digitalis may
also prove useful in patients wha state that they become nauseated
or vomt or that they cannot tolerate digitalis Such patients
may tolerate large doses of digitalis rectally 1f they are not told
that the drug 1s being ~dmmstered
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veulfarly  those with cerebral artenosclerosts, since they may
develop mental disturbances such as disorientation, restlessness or
deltrium when barbiturates or bromudes are used Phenobarbital
n doses of 16 t0 32 mg (% to } grain) three umes daily s usually
sufficient to provide relaxation Other barbuurates n correspond
ing doses are equally satisfactory but not supertor to phenobarbital
Bromudes 1n any form 1n doses of 1 gm (15 grams) two or three
umes datly are cqually satsfactory Here, too older patients
must be watched lor mental symptoms low grade fever and skin
cruptions 1l the bromides are used for any length of time Chloral
hydrate 1 not dangerous 1n heart fatlure but has a bad (wnte and
s not supcnior to barbiturates or bromudes Paraldehyde s very
dlecinve but loawes 1 very objectionible odor after oril rectal
ot nti nmmular use

DIGITALLS

Dusitalis or one of 1ts allies 1s indicated 1n all cases of congestive
heart failure regardless of the heart rate or whether aurculir
tibritlation 15 present or not  [he imual dose should be determuned
by the degree of failure and subsequent dosage will depend upon
the response Enough must be given to mduce maximum 1m
provement provided the heart 1s capable of such a response

Adults in very serere congestie heart farure will generally require
about 0 6 gm (9 grains) of the powdered leaf or 6 cc (90 mumms)
by measure of the tincture on the first dav of treatment Smaller
amounts may be sufficient 1f the patient has already been takins,
digitalis This total daily ration mav be taken as one dose or 1t
may be divided 1n three equal portions and given at siv hourly
mtervals The 1mount required the next day will be determmed
by the results obtamed but two doses of 02 gm (3 grains) exch
may be continued until definite improvement appears as mant
lested by consderable slowing of the heart rate onset of dwress
deercase of disprica or lessening, of the hepatie tenderness Thi
may tahe one to thiee days with the forcpomn, dosage  rarcy
longer  Peraistence with such large doses unul compensauon 15
restored fully m 1y result in toxic symptoms Definite improvement
when 1t occurs should be vegarded as a signal to reduce the
mdividua!l do ¢ to onc hall unul farther 1mprovement occurs
This will generilly tahe two or thiee davs seldom longer unless
siphs of digitalts 1mtoncaton develop A dailly mamntenance do ¢
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Other preparations of digitalis or 1ts allies may be used if stand
wd preparitons are not wdl tolerated  Creat interest 1« being
displayed 1n preparations of digitoxin and of digitahs lanata
Many of these have been shown to be the equal of ordinary digt
talis but none has proved superior Detailed information relative
to the action dosage and use of these wnd other preparations are
found m the chapter dealing with the pharmicology of dimtalis

Fhere are vers few contraindications to the use of digitalis in
congestive heart fallure Stokes Adams syndrome when due to
ncomplete heart block may be made worse by digitalis Tovie
mamfestations of digitalis including heart block extrasystoles and
parosysmal ventricular tachycardia require that the drug be dis
continued for three or four days unless congestive faure 15 still
pre ent 1in which event digitalis may be continued but with great
care Heart block which 15 due to inherent disease of the myo
cardium or to congestive failure may be improved by digitalis
Tven large doses may be used 1n such instances without danger
of iggravating the bloch Acute myocardial mnfarction 1s generally
considered a contraindication to the use of digitahs but 1t should
be given i the presence of frank congesnve fallure The serious
consequences of such heart fallure outweigh all hypothetical
dangers such as ectopic beats rupture of the heart emboli or
changes 1n the clotting time of the blood I have used large doses
of digitalis and strophanthun without deleterious results 1n con
gestive heart failure following acute myocardial infarcion The
use of digrtalis 15 generally considered unwise 1if embolt have oc
curred 1n the course of heart fallure but careful studies do not
support the opimion that digitalis alone was a factor since emboh
are just as frequent when no digatalis 1s used It 15 hardly necessary
to mention that hypertension and insufficiency of the aortic vahe
are no longer considered contraindications to the use of digitalis

DIURETICS

Duuretics will be indispensable 1f bed rest and digitalis fad to
afford relief from pulmonary or hepatic congestion edema scrous
effusion  nocturnal paroxysmal dyspnea or acute pulmonary
edema It 1s good practice 1f the foregoing are severe to use
duwretics at the very beqinming of treatment in order to spare the
patient as much discomfort as posable It ts also wise to remove
Iarge pleural effusions by aspiration at the beginning of treatment
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Intravenous admimstration of digitals preparations or tts allies
1s used chiefly in cardiac emergencies or n severe faillure where
absorption from the gastro intestinal tract, including the rectum,
1s uncertain or too slow

An mtial njection, equivalent to 6 gramns (04 gm) of the
powdered leaf or 4 cat units may be given if the patient has
recesved no digitalis during the preceding three or four days
Another intravenous mjection of one half this amount may be
guven 1n six hours if necessary Smaller doses should be used il
the patient who 15 sull 1n failure has been getting digitals The
equnalent of 02 gm (3 gruns) or 2 cat umts of the powdered
leaf may be mjected 1ntravenously everv four hours n the latter
group of patients until dehnite improvement 1s attained or toxic
symptoms develop Oral admimstration should be mstituted 2
soon as the emergency has passed or absorption fiom the gastio
mtestinal tract becomes more certain

Strophanthin produces all of the effects of digitahs but acts
rapidly and 1s ehrmnated quickly It can be admmstered only
by intravenous mnjection It 1s a safe and dependable remedy for
parenteral use when rapid action 1s necessary or where absorption
after oral adminmistration 1s uncertain It must not be used i pa
uents who have recerved digitalis 1 the preceding three or four
days or m those who are well digitahized Failure to observe this
precaution can result in very rapid additive effects with toxic
symptoms and sertous accidents The indications for strophanthin
are the same as those for preparations of digitahs which are mn
jected intravenously Strophanthin 1s elimmated more rapidly
hence cumulative action 1s less likely Several varieues of stro
phanthin and ouabain are available but Strophanthin k will
prove the most useful The mitial intravenous dose 1s 0 25 to 0 50
mg , depending on the urgency and severity of the fatlure It 1s
swell to dilute the strophanthin 1n 10 cc of dextrose solutton and
fo nject slowly Another dose of 025 mg, may be mjected 1 siv
hours 1f necessiry but a total of 075 my during the first day
should not be exceeded The effects may be mamtained by further
daily mjections of 025 mg  scddom 050 mg, but it 1s better to
return to oral ad ation of doses of digitalis
as soon as possible The first mamtenance dose of about 01 gm
(14 grams) of digitahs may be given almost immediately after

the last ijection of strophanthin




TRUAIMENT OF CONCEMLIVL HEARD FAILURE 63

precautions e tahen Known sanstisity o mercury precludes
the use of such diurcties Mercunial dwreties should not be used
i active nephntis impending urerma, severe anemia cachexia
ind ulceratine conditions of the bowels Caution should be ex
cresed 10 prostatic obstruction and mn gout since acute urmnary
retention or an acute attach of gout may be precipitated  Albumi
nurin or red blood cells m the urine 1f the result of congestive
heart fallure are not contraindications to the use of mercurnals
Dhuresis after either travenous or intramuscular mjection may
be so copious that marked weakness panful cramps in the vol
untary muscles or mental symptoms may occur These may be
avaxded by using smaller doses more frequently 1if necessary
Digitalss 15 retaned in edema fluid and serous effusions and 15
hberated nto the blood stream during dwresis Enough digitalis
may be liberated n this manner to cause toxic symptoms This
comphcation 1s described 1n greater detail in the chapter on digitahis

The smallest effective dose by either route 15 generally 1 cc
and 15 the amount which 1s given as a test dose itially to deter
mne the response and possible sensitivity  Larger amounts 15
or 2 cc  are often used to induce adequate diuresis The required
amount may be given at intervals of three days or at longer in
tervals unul edema congestion or paroxysmal dyspnea disappear
It 15 frequently necessary to continue imjections generally at
longer intervals after the patent becomes ambulatory m order
to prevent recurrence of svmptoms Mercunal diretics may be
used almost indefinitely without harm to the patient

Suppositories contaimng the same mercunial diuretics may be
uwed The results are neither as certamn nor as tood as those ob
tained with imtravenous or intramuscular mjection Troublesome
practitis may develop which prevents further use of this method
Oral admunistration of mercurial duretics has not proved  aus
factory and 15 often iollowed by abdominal pain ind severe gastto
mtestinal disturbances

The effects of mercunial diuretics can be enhanced greatly by
oral admmmstration of ammomum chloride Ammonum nitrate
or potassum nitrate may also be used for the same purpose Two
grams (30 gramns) of any of these are given three or four times
daily s entane coated pills A useful method 15 0 Live any of
these preparations one day hefore on the day of the mjection
and for 1wo davs afta edmuinstiation of the mercurtal
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since they equse much discomfort and are absorbed sery slowly
even 1if mercunial dreties are used

Yanthines have been used for many years as dwrctics They are
not as reliable or as effective as mercurial diuretics and they
frequently cause digestive disturbances if used for any lensth of
ume  Theobromine sodm salicylate may he given n doses ol
1 em (15 gramns) three times a day or 1 stmilar amount may be
gwven every hour for four doses daily The Jatter method can
be repcated at intervals of three or four days Theophyline
03 gm (5 grains) doses or theobromne calcum salicylate 1n
doses of 05 to 1 gm (74 to 15 grains) may be used three times
duly for the same purpose There 1s no denying that these and
other xanthines exert a good dwretic 1ction 1n experimentil
ammals and 1n some patients but they cannot compare with
mercurinl diuretics

Uercunal Diuretics are reliable and very potent and are mdicated
where coptous diuresis 1s necessary Mercuhydnn mercupurin and
salyrgan theophylline arc the preparations generally used They
arc equally potent and the dosage and routes of admimistration
arc the same for all three Intravenous admumstration 15 prefer
able since 1t results in shghtly better duresis and causes no pam
unless some ot the solution levks into the tissues outside the vens
There are some reports of untoward reactions and a few deaths
following mtravenous injection of mercunal diuretics but this need
not deter the physician since the incidence of such retctions 15
no greater than with arsenicals in the treatment of syphilis There
arc certamn mamfestations which should serve as 1 warning that
intravenous injections are not well tolerated and that intramus
cular injection should be used 1nstead 1n that pattent Such symp
toms are headache fever shin eruptions thoracic oppression
chills ind pulmonary edema

Intramuccular mjectton of the same amount of mercusi1l diu
retic results m diuresis almost s copious as that ohtamed with
intravenous admimstranion  No serious accidents are reported
from intrimuscular mjections although varmble degrees of pain
are often produced at the site of myecuon The addition of pro
came or other local anesthetie to the diuretic 1s not very efectve
in preventing such pain

Untoward reactions are encountered occasionally alter any
mercurial diuretic Many of these can be prevented of the proper
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much fluids as he wishes although 1t 15 wise not to allow fluids
after supper 1f paroxymsal nocturnil dyspnet or pulmonary
edema arc hihely to occur Severe restriction of fluids 1s unnecessary
since 1t has been shown that st 1s the intake of sodwum rather than
of fluds which favors the occurrence or persistence of edema or
congestion The above described diet may be mamntained as long
15 the patient remains m bed unless weakness or hunger develop
The caloric intake must then be adjusted in accordance with
the needs of the individual patient

Various modifications may be desirable under certain circum
stances Diets of less than 1200 calories may prove useful if there
18 reason to reduce the weight of obese patients Diets of 800
calories have been used 1n such instances especially 1n the pres
ence of hypertension or angina pectoris Low caloric diets reduce
the metabolic rates after about two weeks and this 1n turn, reduces
the work of the heart Patients who experience distress after meals
may obtain rehel 1if smaller meals are served more often 1f neces
<ary Flatulence may be controlled by limiting the rations of
bulky vegetables such as cabbage sauer kraut raw tomatoes
celery lettuce and excessive use of salads Charged drinks espe
cially 1f 1ce cold may cause distress There are patients in whom
fresh mulk causes flatulence and other forms of abdomunal dis
tress Redurtion or complete elimimation of milk 1n such patients
often results in prompt relief

TREATMFNT OF SPFCIAL TEATURTS
NAUSEA AND VOMITINC

These m1y he due to passive congestion of the fastro intestinal
tract or liver More aggressive treatment of the cardiac failure
and larger amounts of digaitalis will be indicated Similar effects
may be due to local rntation of the stomach by standard prepa
rations of digitalis or to reflex towic action from excess dosage
Digatahis must be discontinued for four or five days 1n the latter
mstance and rectal or parenteral injection may be used if digitalis
unitates the stomach by local action It is stated that digitoxin
1s not arritating to the stomach hence 1t may be used stead of
standard preparations of digitalis 1 such instances Other meas
ures are necessary 1f none of the foregoing causts are at fault
All food and flud should be discontinued for twenty four or
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Diresis gencrnlly begins (wo to tour howrs after myection ind
passes 1ts masnnum in twelse hows although there are many
exceptions  The diuretie effect seldom lasts longer than twenty
four hours

Mercurial dwiretics may fail to 1wt for 1+ number of reasons
The patient may be in a terminal state or his capacity for diuresis
may have become very himited duc to absence of renal reserve
Depleton of blood protemns or electrolytes the intahe of large
amounts of sodium or the usc of alkalies may sterfere with the
action of mercurial diuretics The use of opiates sometimes re
duces the diretic response Diuresis may agatn set 10 1l any of
the foregoing factors can be chimnated Success may sometimes
be attained 1f edema or serous effusions are first dramned mecham
cally An increase of the amount of mercurial diuretic to as much
as 4 cc intravenously may somctimes prove effective when smaller
doses fail Diuretics may sometimes fail after prolonged use for
no discermble reason A rest pertod during which no mercurial
15 used for two or three weeks should then be tried An intra
venous mjection aiter such a rest period smay then be lollowed
by satstactory diuresis

DIET

The work of the heart 15 mcreased appreciably by itake ol
food Hence the diet should be so regulated that nutritional rc
quirements are met with minimal demands on the heart Treut
ment of severe congestive heart failure may be mtated with 1
modified Karell diet consisung of a glassful of mulk four tumes
a day for two days No other food or flud 1s given during this
tme A simlar amount of fruit yurces or a kilogram of easily
digested fruit may be substituted if milk 15 not tolerated by the
patient The intake of salt and flud 15 mamtained at a Jow level
by this regimen Lxcellent 1esults may be obtamed 1n come pa
tients, especiaily in the presence ol severe congestion of the lungs
and liver or 1n scvere edema

A well balanced appetizing, diet of 1200 calories daily mny be
used 1n moderate cardiac failure or after the patient has already
been on a karell regimen for two dys The salt content should
be low not more than 2 or 3 gm daily including the salt dded
during cooking No additional salt for seasonng, should be served
with the meals The pient should be permtted to drink as
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Ihe tent 15 wraneed by tucking 1ts shirts under the mattress at
the head and sides of the bed and the front s placed under 2
draw sheet tucked tightly across the patient and under the mat
tress at each side It 1s important to close all leaks 1 order to
prevent loss of oxygen The flow of oxygen 1s then turned on at
15 hiters per munute for thirty minutes 1 order to provide a con
centration of about 50 per cent within the tent A sumilar flow
should be used for ten to fiftcen munutes after the tent 15 opened
for nursing, or other care 1 order to mamtain the concentration
of oxygen The flow may be reduced to 8 or 10 liters per munute

Fig 5 —Arrangement for admumstration of oxygen bv nasal catheter

to mamtamn the concentration at 40 to 50 per cent The con
centration of oxygen should be checked at least once daily 1n
order to make certain that the patient 15 deriving the full benefit
of oxygen therapy

Admunistration of oxygen should be continued as long 2s nec
essary The average patient will require from five to seven days
of oxygen therapy No form of oxygen therapy should be discon
unued abruptly but the concentration should be lowered by 10
to 15 per cent every two days unul a concentration of about
30 per cent 1s reached after which admumstration of oxygen
may be discontinued
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thirty stx hours A clcansing enema 1s given after which chloral
hydrate 1 gm with sodium bromide 2 gm in about 4 ounces
of water 1s instlled high up n the rectum as a retention enema
The patient 1s permitted sips of ginger ale, tea milk, or broth
next d1y and the diet 15 then bwilt up gradually 10 accordance
with the tolerance of the patient

CONSTIPATION

This may hecome troublesome while the patient 1s 1n bed
Mild Jaxiuves such as an ounce of mmneral oil, a teaspoonful or
two of aromatic cascara or of mulk of magnesia 1t mght mght
suffice A small plam water enema of about 500 cc or of a stmilar
amount of soap suds may be grven every other morning if laxatives
are not eflective Mineral o1l should not be used for too long a
period of time since 1t may induce flatulence and abdomunal
distress The panent should be watched so that he does not aspr
rate o1l down his trachea since this has grven rise to hipoid pneu
moma

SEVFRF DYSPNEA AND CYANOSIS

Oxygen therapy 15 of great value 1n the refief of severe dyspnel
or cyanos;s or when these mamifestattons do not respond to
routine treatment of congestive heart fallure Oxygen therapy
should he continuous until no longer needed Interrupted d
mmstration of oxygen 16 wasteful and of httle or no vtue

It 15 necessary  of course to re exarmne the patient carefully
in such instances for possible complicating factors which m1y be
responsible for <evere or persistent dyspnea or cyamous Such
factors wre pleural effusion pulmonary infarction, pneumonit
<evere emphysema  extenstve bronchitis bronchial asthma pert
cardial effusion renal disease or abdomtnal distention Pleural or
pericardial eftusion if responsible should be removed by para
centesis at once 1nd other factors should be treated appropriately
without delay

Ovxygen may be administered by various methods depending
upon the degree of dyspnea or cyanosis The oxygen tent (sce g
1, page 43) 15 a useful method of admipistration and has the
additional advantage that the temperature and humidity within
the tent can be regulated in accordance with the nceds of the
patient Concentrations of oxygen rangmng from 40 to 60 per cent
ean be muntamed continuously for as long 1 hime s necesery



TREAIMENL OF LONGESIIVE HIBART 1 AILURE 69

may use 1t himnself whenever nceded Oral admumstration 15 gener
ally ineffective and may produce gastro intestinal disturbances
Other measures may prove useful if aminophylline fails Oxy
sen admumstered by tent or catheter may prove successful but
this must be continued since periodic breathing will return as
soon as oxygen 1s discontinued Small doses of morphine 8 myg
(} gramn) or one of its allies may be used but care should be
taken that the resprratory center is not depressed too much with
further exaggeration of the periodic breathing It 1s wise mn all
nstances to check on the daily intake of codeine sedatives and
hypnotics to see if they ate responsible for the periodic breathing

PARONYSMAL NOCTURNAL DYSPNEA (CARDIAC AY1HMA)

This form of nocturnal dyspnca may cause great discomfort
at might and may mterfere seriously with sleep It must be dis
tingwshed from ordinary orthopnea caused by the patient slipping
down from his pillow during sleep

Treatment of an attack consists of placing the patient mn a
semi siting or upright position mmmediately A subcutaneous or
intramuscular mjection of morphme 16 mg (% gran) or one of
1ts allies together with 0 6 mg (1/100 gramn) of atropine should be
gwven at once This will generally provide rehef but 1t may be
necessary to usc additional measures such as oxygen by tent or
catheter

Prompt and adequate digitahzation 15 indicated 1f this has not
been done before Strophanttn Kk 05 mg may be mjected
intravenously 1f the patient has not received digatahs during the
preceding four days The equivalent of 02 gm (3 graimns or 2
cat umts) of a digitals preparation may be njected intravenously
if the patient has been taking digitahs up to the time of the attack
T'his may be repeated in two hours and agamn in six hours unless
signs of digitalls toxicity develop Maintenance doses of digitalis
are then given orally as described

ACUTE PULMONARY EDEMA

Acute pulmonary edema manitesung itself as dyspnea wheezing
respirations frothv sputum which 1s pinkish or bloody and many
crepitant and wheezing rales throughout both lung fields 1s an
emergency which requires prompt treatment The patient should
receive morphine and atropine as described under paroxysmal



68 TRTATMFNT OF HF ART DISF ASF

Oxygen may lso be administered by nasal catheter Oxygen 1s
fed from 1 tank through a humidifying apparatus to n ordmary
No 10 French catheter the terminal inch having several small
perforations m order to disperse the flow of oxygen 1n the pharynx
The catheter should be well lubricated and passed through the
nose nto the pharynx until the patient begins to swallow oxygen
The catheter 1s then withdrawn a little until 1ts end 1s behind the
lower part of the uvula It 1s then fastened with adhesive tape
to the forehead and bridge of the nose A flow of about 6 liters
per minute will provide an oxygen concentration of about 45
per cent The catheter should be changed every twelve hours
and the used one should be washed cleaned and boied untl
needed again Irritation of the nasopharynx may result if frequent
change of catheter 1s neglected

Very severe dyspnea or cyanosis may require concentrations
of 95 to 100 per cent oggen (Sec Fig 3 page 45) This may be
admuimstered with a BLB mask devised by Boothby Lovelace and
Bulbulian Such concentrations of oxygen may be used for as
long as twenty four or forty eight hours after which lower con
centrations may be given by tent or catheter A flow of 8 to 12
Iiters per minute will generally be necessary to muntun such
high concentrations of oxygen

{HEYNE STOKFS RESPIRATION

Cheyne Stokes resprration occurs normally durmng sleep but
may become greatly exaggerated m congestive heart failure The
periods of apnea may become so long and the succeeding hyperp
nca so violent that sleep 15 disturbed Intravenous imjection of
024 to 048 gm (4 to 74 grains) of ammophylhine (theophylline
ethylenediamne) 1 20 cc of dextrose solution usually abolishes
such disturbing breathing promptly The mjection should be made
slowly 1n order to reduce the posstbthty of headache uncorfort
able flushing or thoracic oppression A stmilar mjection may be
gven before bed time 1n order to prevent the occurrence of ex
aggerated Cheyne Stokes breathing later m the mght Intra
muscular injection of the same dose may serve equally well but
15 generally pamful Rectal admimstration of 05 to 1 gm 1
the form of a suppository or as a solution after a cleansing enema
at bed time frequently prevents severe Cheyne Stokes respiration
This method 1f successful, has the advantage that the patient
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in the extremuties and thus to reduce the lowd on the hewt IThis
procedure has been recommended highly but my own expenence
with 1t has been disappointing

Intravenous wnjection of 50 cc of 50 per cent dextrose solution
with and without 0 48 gm of ammophylline has been used with
favorable results It 1s questionable how valuable such therapy
will be 1f the measures previously dicussed fail

Subsequent attachs of cardiac asthma and pulmonary edemz
may often be prevented by intensive cardiac therapy particu
larly by strict bed rest Periodic use of mercunal dwretics suf
ficient to eradicate all signs of pulmonary and hepatic congestion
may also prevent attacks

PLEURAL EFFUSION

Pleural eflusion may be responsible for severe or persistent
dyspnea or cvanosis and 1s best removed by thoracentesis early
1 the course of treatment Such effusions respond rather slowly
to digitahs and dwretics and much discomfort will be avoided
if the fluid 1s removed by paracentesss rather than by the much
slower process of digitahizaton and dwresis The usual site for
thoracentesis 1s 1n the eighth or ninth interspace just below the
angle of the scapula and well within the area of dullness A sitting
position 1s preferable but the patient may rest on the side opposite
the eflusion while being supported in a semt siting position by
pillows The site of puncture 1s cleaned and pamted with an
antiseptic solution A 1 or 2 per cent procamne solution 1s then
mjected intradermally and a 21 or 22 gauge needle attached to
a syringe containing anesthetizing solution 1s then pushed in The
deeper structures are then anesthetized and a needle about 2
mnches long 1s then pushed through until resistance diminishes
abruptly This 15 usually the pleural cavity The plunger 1s par
tially withdrawn to see if fluid can be obtamed at that level or if
1t 15 necessary to mnsert the needle more deeply The needle may
then be connected by a three way stopcock to a large syringe or
10 a suction apparatus and about 500 to 800 cc of flnd 1s re
moved The needle should be tilted 1n varnous directions the
patient being asked to cough or air may be forced n to free the
needle from possible plugs of fibrin 1f the flow 15 not satsfactory
Undue weakness pam or cough are signs that asprration should
be discontinued Collapse or pleural shock 1s best treated by ntra
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nocturnal dyspnct and raprd digitahization should be carrted out
il this has not been done before The admmstration of 100 pet
cent oxygen under positive pressure 1s invaluable and may result
i disappearance of pulmonary edema within a very short tume
A Meter mask 15 used which enables the patient to exhale under
a posttive pressure of 1 2 3 or 4 em of water Such pressures
counteract the tendency of Amd to exude into the alveoh A flow
of 10 to 12 hters per minute 1s used with this mask 1 order to
obtan 1 oxvgen concentration of about 100 per cent Care must
be tken to prevent complete collapse of the collecting bag during
respiration It will be useful to begin with a positine pressure of
1 cm of water and to increase this pressure by 1 cm cuvery five
or ten minutes until pressures of 3 or 4 cm of water are attamed
This pressure 1s maintained until the lungs become clear after
which the pressure may be reduced by 1 cm every two or three
hours Return of pulmonary congestion will nccessitate reapph
cition of the mask in the manner described at the beginning of
treatment Oxygen may then be admimistered by tent or nasal
catheter after the Meter mask 1s no longer required

The foregowng measures will prove adequate 1n the great ma
jority of cases of acute pulmonary edema due to congestive heart
farllure Venesection may provide rapid and striking relief A
constrictor 1s placed about the arm sufficient to compress the
brachial veins without obstructing the artertes The vemn i or
just below the bend of the elbow may be opened with a scalpel
permutung the blood to flow freely in a basn held under the
arm, or this may be accomplished by inserting a large bore needle
nto the vein From 500 to 700 cc of blood may thus be removed
rapidly from the basilic or cephalic vein A suction bottle or
negative pressure apparatus may be connected to the needle to
facihitate rapid flow of blood The constrictor 1s then removed
ind a gauze dressing held in place by adheswve tape ts applied
So called bloodless venesection 1s performed by applying con
strictors high up on all four extremines Sufficient compresston
1s applied to prevent venous return to the heart without 1mpedig
artertal flon This 1s done by applying cuffs of a sphygmomanom
eter under 1 pressure Just above the diastolic arter1al blood
pressure  Compression 1s mantamed for about thirty minutes nd
(he constrictors are then released one by one The principle of
this procedure 1s 10 trap an appreciable amount of venous blood
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The dietetic regimen suggested by kempner may prove useful
n such mstances It consists essentially of rice, fruits and about
1000 cc of frmt pnces and nothing else The sodium content 15
very low and the caloric requirements are easily met Details of
this diet are described fully under treatment of hypertension
Particular attention should be paid to ehmmation of sodium
chlonide sodum bicarbonate and sodmum salts of all drugs used
n treatment

Mechanical removal of persistent edema 1s indicated of the fore
gomng procedures fail The patient 1s placed mn a chair or his feet
are lowered while sull 1in bed and the shin on the dorsum of the
feet and lower part of the legs 15 cleaned carefully An antiseptic
solution 1s applied and from two to four incisions each about 2
inches long are made nto the subcutancous tissue of both lower
extremities Local anesthessia may be used along the lines of in
asion although this 1s somenimes not necessary Copious sterile
absorbent dressings are applied over the incisions and the legs
are permitted to hang down in order to favor drainage Large
amounts of fluid may escape although the flow 1s likely to decrease
or stop several hours after the incisions are made It 1s an mter
esting fact that the flow may become quite profuse after ad
mimstration of mercurial diretics It has also been noted that
mercurial diuretics may agamn become effective after mechanical
removal of edema 1f diuresis was unsatisfactory before such drain
age Southeys tubes or other large bore needles may be intro
duced into the subcutaneous tissues and connected with long
rubber tubing to receving bottles placed on the floor It 1s an
excellent method when 1t works but the needle frequently become
plugged or obstructed by clotted matenal heuce 1its usefulness 1s
very hmited It may be necessary to clean the needles and re
msert them 1n different locations when the flow becomes un
satisfactory

PULMONARY INFARCTION

Pulmonary infarction 1s usually due to embolt originating eithet
m the right side of the heart or in the veins of the lower extremuties
Conservative treatment 1s the method of choice unless there 1s
unequivocal evidence that the ihac vens or the verns of the lower
extremties are at fault Ligation of the offending veins then comes
nto consideration

Conservative treatnent consists of immediate subcutaneous m
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muscular mnjection of 05 to 1 cc of 1 1000 solution of epinephrine
Such shock 1s not lihely unless the patient 1s very weak or seriously
il or too much flurd 15 removed at one sitting The degree of
reltef does not depend on the exact amount of flud removed
hence 1t 15 not wise to drain the pleural cavity completelv 1t any
one sithing
PFRICARDIAL EFFUSION

Asprration ol the pericardium will be necessary only if the
eftusion 1s copious and interferes with cardiac function The same
aseptic precautrons and anesthesia will be necessary as in pleural
paracentesis Several methods are available and these are de
scribed in the chapter dealing with the treatment of pericarditis
Here only the route most frequently used will be discussed The
patient 1s placed on his back 1n a serm sitting posiion  The usual
site of puncture lies 1n the fifth interspace about 1 or 2 cm 1nsde
the left border of cardiac dullness The skin and deeper tissues
are anesthetized with a 1 or 2 per cent procamne solution A 16
gauge needle about 24 inches long 15 then attached to a syringe
containing about 5 or more cc of procaine solunon This needle
15 pushed through the chosen site 1n an upward and bachward
direction toward the spme Ths 1s done by short jabs with nfil
tration at each step in order to provide anesthesia during the
ume the needle 15 being pushed mto the pericardum The per:
cardium 15 entered when resistance to the needle decreases as
though 1t reached a cavity Aspiration should be attempted when
the pericardum 1s entered and the needle should be ulted in a
direction parallel to the surface of the heart with the pont down
wards as soon as flud 1s obtained This will prevent unnecessary
laceration of the surface of the heart The pulsations of the heart
can be felt via the needle but need cause no concern sice no
harm will be done even if the ventricle 15 actually punctured
No attempt should be made to asprrate all of the flud since this
may lead to collapse From 300 to 500 cc are sufficient even
with large pericardial effusions since rehief 15 marked and the
process can be repeated on the next or subsequent daysif necessary

PERSISTENT FDEMA

Edema sometimes persists in spite of adequate bed rest digitals
and diuretics It 1s necessary 1n such nstances to check the intake
of sodium i any form and to reduce thrs to an absolute minimum
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BRONCHOINEUMONIA

Bronchopneumomia 1s always a serious complication, tspecially
m old patients It 1s eastly overlooked since the symptoms, signs
and T logic festations closely ble those pro
duced by pulmonary congestion

The treatment of cardiac fallure 1 such patients must not be
relaxed 1n fact 1t should be intensified It must be remembered
mn this connection that the efficacy of digitalis and its allies 1s
reduced by the presence of fever and that larger doses may b
necessary

Pemcillin 15 indicated as soon as the diagnosis of pneumonia
1 made Intramuscular mjecttons of 30000 umts of pemcillin
should be given every three hours day and mght unul no fever
1y present for about three days Sulfonamides may be used but
are more likely to cause untoward reactions Sulfadiazine 2 gm
may be given at once and the same amount may be repeated in
four hours Substquent doses of 1 gm are then given every four
hours day and might unul fever 1s absent for two days and then
every eight hours for two more days before the drug 1s discontinued
Other sulfonamdes may be used of course Fluid mtake should
be ample to provide a urnary output of at least 1500 cc daily
n order to prevent renal comphcations
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jection of 16 mg (} gram) ol morphmne sulfate with 06 mg
(1/100 gran) of atropme sulfate Pamn, cough and dvspnea are
thus allayed and danger of further embolt 1s reduced by pro
viding comfort and relaxation Intravenous or intramuscular 1n
Jection of papaverme hydrochloride mn doses of 32 to 65 mg
(} 1o 1 gram) with atropine sulfate 06 mg (1/100 gram) may
also be given although there 15 no convincing evidence that papa
erine 15 of great benefit i such instances Absolute bed rest and
oxygen 1If necessary are of decided benefit

The value of anticoagulants 1s still 2 matter of debate They
can be of value i preventing further clotting either at the site
of origin or in the region of the infarct but the effect on the nfarct
itself 15 doubttul Anticoagulants should never be used unless the
prothrombin time ot the blood can be esttmated daily These
considerations and the fact that anticoagulants are not always
nnocuous create a certain degree of hesitancy in regard to their
use as a routine measure

The question whether digitalis should be discontinued 1s not
easily answered [t 1s customary to stop the use of digitahs if
1nfarcts occur 1n the lungs or elsewhere It has never been prosved
conclusively however that digitahs 1s actually responsible for
detachment of thromb: from the walls of the right side of the
heart Thrombi are more hikely to be detached by restlessness or
movement of the patient They are also more likely to form during
cardiac faillure The best plan 1s to mamntain good cardiac function
with as much digitalis as 1s necessary since this will hardly result
1 loosening of additional mural thromb: and can do no possible
harm 1f the embolt arise from thrombosed peripheral veins

It will be wise to keep the patient at absolute bed rest for at
least two weeks after the temperature has become normal The
patient may then be permitted to get out of bed gradually 1n
order to decrease the possibility that more emboli will be detached
by precipitate mosement

Recurrent pulmonary nfarcuon when associated with cardiac
arrhythmia may sometimes be improved by use of quimdine It
15 not clear why a normal rhythm should not gwe rise to emboli
Jf there are mural thrombi 1n the heart but this has been our
experience m several nstances The method of admnustering
quimdine 1n cardiac arthythmia 1s described 1n the chapter dealing
with aurtcular fibrillation
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DISEASES OF THE CORONARY ARTLRIES

TRFATMFNT OF ACUTE MYOCARDIAL INFARCTION
(CORONARY THROMBOSIS)

There are three objectives mn the treatment of acute myocardial
infarction  These are relef of pam and other symptoms during
the early stages of the attack provision of adequate rest until
reparative processes m the mfarcted area are farly well advanced
and constant watch dunng the entire course of treatment for
recurrence extension or other complications

THE IMMEDIATE TREATMENT OF THE ATTACKh

The patient should be placed immediately at absolute bed res
or moved to a hospital by ambulance for better care Morphine
sulfate 15 mg (4 gramn) or one of its allies should be mnjected
subcutaneously at once for relief of pain This may be repeated
m fifteen minutes if necessary It may be¢ necessary m some
stances to give addinonal injecuons at half hourly ntervals but
the total dosare should not exceed 65 mg (1 grain} Morphine
may be inected mtrasenously 1f the pamn 15 very severe A tablet
of morphine sulfate containing 15 mg (} gran) 1s dissalved 1n
about 2 cc of boiled water The solution 1s drawn up 1n a syringe
and 1njected mntravenously very slowly drop by drop until definite
relief of pan 1s attauned The injection 1s then disconnnued even
if less than the full amount has been given since the sedative
eflects are profound and are imnated very quickly Additional
measures such as slow intravenous mjection of 0 5 gm (7% grains)
of aminophylline or inhalation of 100 per cent oxygen by a BLB

or other special mask may occasuonally afford relief when mor
phine alone fals
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m ead the purent o heieve that he s more serously 1l than
s oawtually the cae The indications for ovygen therapy i et
myocardial nfarcuon arc marked dyspnea, cyanosts «dema of
the lungs or restlessness These distressing symptoms are often
greatly relieved by oxygen so that the patient soon becomes much
more comfortable and may even drop off to sleep It 1s not known
if ovygen has any direct beneficial effect on the heart or infarcted
area but the symptomatic relef and chnical improvement which
follow 1ts employment amply justify its use when indicated The
methods of administration are the same as in congestive heart
failure and are described on pages 6( 67, 68 and 70

Sedatizes

Sedatives are frequently necessary, especially dunng the earhier
stages of treatment Morphine or its allies may be used for pain
or scvere discomtort 1f necessary The danger of addiction is not
great and can always be treated after the pauent has recovered
from the attack of myocardial infarction Phenobarbital 15 to
30 mg (% to } gran) threc times a day orally or a bromude m
doses of T gm (15 grains) several times daily will generally suffice
if the patent 1s restless

Quimdine

The admimstration of quimdine sulfate m dases of 02 gm
(3 grains) three or four times daily during the first two or three
weeks after the onset of the attack has been recommended in
order to prevent serious arrhythmia There arc no well controlled
studies to prove the value of this measure chinically The pro
cedure 15 harmless unless severe congestive failure develops and
1t may be used until further chnical observation determunes its
actual value

Yanthines

It 15 customary to admumster xanthmes to patients with acute
myocardial ntarction It 1s a ritual which » practiced universally
but there 1s no unequivocal experimental or clinical evidence that
orally admimistered xanthines exert beneficial effects Ammeo
phylline in doses of 01 t0 02 gm (14 to 3 grans) or the obromine
caleem salicylate m doses of 05 gm (7} grams) three tmes
daily may be used Other preparations may also be employed but
the physicran should watch for untoward effects such as nausea
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SUBSEQUENT TREATMFNT

Rest 1n Bed

Absolute rest i bed as described on page 52 15 necessary for
all patents This 1s continued for =bout three weeks for the aserage
patient but longer periods may be necessary for very severe attacks
or if recovery has been unsatisfactory  The patient should remain
m bed for three more wecks after this but he may now be per
mtted some active movement in bed ind may feed himself He
ts permitted to get out of bed 13 described on page 55 after
this additional three weeks if pun and other discomfort 1re no
longer present

The patient should spend at least three more weeks at home
during which time he may go to the bathroom and walk about
the house He may be permitted to go out of doors at the end
of this ume 1if the weather 1s favorable Light work may be at
tempted about three months after the onset of his illness pro
vided recovery has been satisfactory He may begm with about
two hours at some sedentary occupation on the first day and
mcrease this by one hour daily until an eight hour day has been
attamned provided this s well tolerated Further actvity will
depend on the patients tolerance and freedom from symptoms
rather than on any fixed schedule The ain should be to restore
the patient to a useful occupation preferably sedentary in nature,
<o that he will consider himself a useful member of society

It 1s important that the physician and relatives maintain an
ar of cheerfulness and confidence throughout the entire course
of treatment All pauents realize that myocardial mfarction 1s 1
sertous 1llness and some are aware that serious acadents including
sudden death arc possible The lengthy course of treatment and
the strict precautions may arouse fear It 1s difficult for many
patients to preserve a sense of equammuty in such circumstances
especially if the panent has an mnstable emotional system Great
<lall and tact as well as constant encouragement will be necessary
to prevent misimterpretation by the patient of any unusual sub
jective symptom which he may expenience It 1s very easy for the
patient to develop an anxiety neurosis which may cause more
unpleasant difficulues than the myocardil mfrction atself

Ovugen Therapy
Oxygen should not be used unless defimtely ndicated since i1t
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my lod the panant o bohicve that Be s more saowly il than
»octuilly the case The indications for onygen therapy mooute
myocardi] miarction are marked dyspnea, cyanoss, cdema of
the lungs or restlessness These distressing symptoms are often
preatly relieved by ovygen so that the patient soon becomes much
more comfortable and m1y even drop off to sleep It 1s not known
if oxygen has any direct benefical effect on the heart or mfarcted
area but the symptomatic relief 1nd chmeal improvement which
follow 1ts employment amply justify 1ts use when indicated The
methods of admimstration are the same as i congestive heart
farlure and are described on pages 6(, 67 68 and 70

Sedaties

Sedatives are frequently necessary especially during the eatlier
stages of treatment Morphine or 1ts allies may be used for pain
or severe ciscomiort if necessary ‘The danger of addiction 15 not
great and can always be treated after the patent has recovered
trom the attack of myocardial infarction Phenobarbital 15 to
30 mg (} to ¥ grain) threc times a day orally or a bromude 1n
doses of 1 gm (15 grains) several times daily will venerally suffice
if the patient 15 restless

Quinidine

The admnistration of quimdine sulfatc 1in doses of 02 .m
(3 grans) three or four tumes daily during the first two or three
weeks after the onset of the attack has been recommended 1n
order to prevent serious arrhythmia There are no well controlled
studies to prove the value of thi, meisure chnically The pro
cedure 1s harmless unless severe congestive failure devilops and
1t may be used untl further chmcal observation determines ts
actual value
Xantlunes

It 15 customary 1o admunister xanthines 10 patents with acute
myocardial wfarction It 1s a ritual which 15 practiced unwversally
but there 1 no uncquivocal experimental or climcal evidence that
orally dministered xanthines exert beneficial effects Ammo
phyllime 1 doses of 01 10 02 gm (13 10 3 grams) or theobromne
calcium salicylate m doses of 05 gm (7% grans) three times
daily may be wsed Other preparations may also be employed but
the physcran should watch for untoward effects such as nausea
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anorexia ind epigastric distress which any xanthine can induce,
even 1f given as enteric coated pills

Papaverme has been shown to dilate coronary arteries and 1o
have other beneficial effects sumular to those attributed to xanthines
It s admumstered orally as papaverme hydrochlonde 1 doses
of 30 to 65 mg (4 to I grain) three or more times daily The
same amounts may be gren by mtramuscular or mtravenous
tnjection but there 1s as yet insufficient controlled evidence for
proper evaluation of papaverme in clinical practice

Anticoagulants

It 1s well known chart there may be an extension of the original
thrombus 1n the coronary artery that thrombosis may occur m
other branches of the coronary tree or that mural thrombi may
form on the endocardial surface of the infarcted area These may
occur at any ume after the mnitial attack and may lead to serious
consequences includmg sudden death It seems logical to employ
anticoagulants during the course of treatment 1n order to prevent
such complications Several authors report that the death rate
can be reduced and the incidence of comphcations such as embols
can be lowered by the use of anucoagulants No definite con
clusions can be drawn until Jarger groups of patients and adequate
controls have been studied

Dicumarol 1s the anticoagulant of choice at present for this
purpose but no anticoagulant should be used unless the pro
thrombin time can be checked accurately every day The pro
thrombin time should be determined immediately after the attack
by the Link Shapiro dilution modification of the Quick method
and every morming thereafter as long as dicumarol 1s being ad
munistered An mnal dose of 300 mg of dicumarol 1s given orally
on the first day after prothrombin tume 1s determuned Doses of
200 mg are grven on subsequent days providing the prothrombin
time that mormng 1s greater than 20 per cent of normal No
dicumarol 1s given on any day when the prothrombin tume 15
less thin 20 per cent of normal The daily mawntenance dose 1s
generally 100 mg but vanes greatly Enough should be given to
mamntain the prothrombin time at about 20 per cent of normal
for as long as the patient remains 1n bed Sensitivity to dicummarol
or bleeding may be controlled by one or more transfusions of
500 cc of freshly drawn blood which may be atrated and by
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ntrasenous injection of 60 me, of menachone brsulfite Dicumarol
should not be used in the presence of dehinite renal or hepatc
insufficrency  purpurt subicute bacterial endocarditis or blood
dyserastas wath 7 tendency 10 hemorrhage

Diet and Flnds

A well balainced diet divided 1in smaller portions and served
more often 1f necessary  will mect most requirements The patient
will cat very little during the first few days of hus tlness and he
shculd not be urged to take more than he desires A low calonc
diet reduces the work of the heart by decreasing metabolism
A caloric mtake of 1200 cnlonies or less daily will be ample for
most patients while they are sull in bed Spices and salt content
should he low and ¢as producing foods such as generous portions
of raw vegetables cabbage beans rich pastries and charged
drinks should be avoided The patient s tolerance for certarn toods
should also be taken into consideration Fresh mulk 15 not well
tolerated by all patients and should be omutted if abdominal
distention or other distress occurs Tea and coffee 1n moderation
ave permussible Water and fruit juices need not be restricted
because the patient will seldom ask for more than he needs The
intahe of sodium should he reduced to a mummum including the
mtake of ordmnary <alt sodiwm bicarbonate charged drinks or
medication contaiming an 4ppreciable amount of sodium

Constipation and Abdomnal Dastention

Patients are likely to become constipated while confined to bed
T axatives will be necessary but none need be used for the first
two or three days unless the patient 15 uncomfortable A small
daily enema of 500 cc of soap suds will prove most sansfactory
especially during the first week Mild Jaxatives may then be used
such as mineral o1l 30 cc aromatic flind extract of cascara 4
10 8 cc  or mik of magnewa 1 simlar dosage

Abdominal distention may be the result of mmactivity 1mproper
diet constipation or other factors Distention can be avorded in
many mstances by following the dietetic suggestions mentroned
betore Involuntary swallowing of air may be reduced by drawing
attention of the patient to hiv air swallowing when he gulps ks
food or when under emotional strun Flatulence may ako bhe
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reheved by a rectal tube, glycerine supposttory, 1 muld Invatie
or a small encma containing soap suds

TREATMFNT OI COMPLICATIONS AND SPFCIAL SYMPTOMS
Treatment of Shoct

Shock occurs frequently 1n acute myocardral infarction espe
cially i the earlier stages of the attack Itcan be recogmzed by
the collapsed vems of the neck, grayish pallor cold hands rapid
pulse, prostratton and fall in venous and arterial blood pressure
The arculating blood volume majy be reduced but this 1s not
always the case in acute myocardial infarction if there 1s con
comitant congestrve heart failure  °¢ There 1s an important differ
ence between ordinary shock and the form which occurs 1n acute
myocardial infarction The heart n ordinary shock 1s undamaged
and recovery mny be expected af the crrculatin, blood volume
can be restored by rapid mtrasenous 1nfusion of blood or plasma
Sheck 1n acute myocardral infarction on the other hand 1s aso
ciated with a severely damaged heart

I have recently employed desoxyephedrme hydrochioride n
shock following acute or recurrent myocardal tnfarction The
drug 15 injected ntravenously i doses of 5 mg at intervals of
five minutes until blood pressure rises well over 100 mm Hg, or
until a maximum of 15 mg has been used A sustumng depot
of 10 mg may be injected intramuscularly at the same time and
may be repeated m thirty minutes Successful results were ob
tamned 1n threc of four pauents One patient developed supri
ventricular tachycardia which lasted several hours but caused no
harm The pulse rate was not affected in the remaining patients
nor were other untoward reactions noted

It 1s generally considered unwise to admrmster fluds ntra
venously m such instances of shock for fear of overloading the
severely damaged heart I have administered as much s 1500 cc
of plasma n shock following acute myocard:al nfarction without
apparent 1ll eflect on the heart or circulaton No beneficial
effects were observed, perhaps because the patients were already
nearly moribund It 15 possible that earhier use perhaps of lfarger
amounts, might have proved more beneficial Schwartz reports a
pattent who developed shoch after an attack of acute myocardiat
infarction who recerved 2200 ¢c of plasma and blood withm 2
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period of forty minutes This patient showed 1mmediate 1mprove
ment and recovered uneventfully °3 Additional measures which
may prove of value are ntramuscular mjection of 05 gm of
caffeine sodium benzoate or intravenous mjection of 100 cc of
50 per cent dextrowe solution every hour for three or four doses

Treatment of Congestue Heart Tmlwre Following Acute \lyocardial
Infarchion

The treatment of congestive heart fulure during the early
stages of acute myocardial infarction s the same as when 1t occurs
under other circumstances It 1s beheved by some that digitalss
may favor rupture of the wfarcted area that 1t favors thrombosis
and may thus grve nise to embolt or that 1t may induce ectopic
beats or even ventricular fibnllation Such unfortunate acaidents
occur but 1t 1s far from proved that digitalis was the actual re
sponsible factor There 1s good evidence that such acaidents are
just as frequent when digitalis 13 not used Congestive heart failure
1s a disunct threat to hfe and should be treated as energeucally
as when 1t occurs under other circumstances It 1s questionable
judgment to permat hypothetical considerations to interfere with
adequate treatment when the patient 1s m actual congestive heart
tailure The physician will do well to treat such congestive heart
failure 1n accordance with the suggestions made on page 58

Treatment of Embolism Following leute Myocardial Infarction

Embolism may occur at any time after an attack of coronary
thrombosis but 15 most likely after the second week The most
frequent sites for location of such emboli are the lungs and brain
less often 1n the extremuties at the bifurcation of the abdomunal
aorta and other regions The ongin may be from a mural thrombus
on the endocardial surface of th¢ myocardial wnfarct or from
bland thrombosis 1n the veins of the lower extremities

The immediate treatment consists of bed rest and subcutaneous
mjection of morphime sulfate 15 mg (% gran) for pain restless
ness dysprea or cough Papaverine hydrochloride 32 to 65 mg
(3 to 1 gram) with atropine sulfate 1 mg (1/60 gram) are m
tected intrayenously to relieve reflex spasm of the occluded vessel
Further njections of 32 mg (% grain) of papaverine may be given
intramuscularly every four hours for the next two days

Pulmonary emboh may require admumstration of oxygen for
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severe dyspnen or cyanosis in addition to the foregoing measures
It may prove useful to imject 30,000 umts of pemeihin mtra
muscularly every three hours to prevent or combat secondary
pneumonia Pemcilin should be conttnued unul the patient 1s
free from fever for two days after which 1t may be reduced gradu
ally and discontinued

Embolt to the extremmties are treated by wrapping the part in
warm blankets Other forms of local heat may produce burns
It has been suggested that the affected extremuty should not be
elevated as this may nterfere with the flow of blood beyond the
obstruction Papaverine and atropine may be used as described
Anticoagulants are employed to prevent recurrences and further
thrombosis but they should be used only under strict control of
the prothrombin time Embolectomy may be considered 1if the
foregoing conservatn e measures fail to give adequate relef

The Treatment of Cardrac Arriythmia and Parovysmal Tachycardia
During Acute Myocardral Infarction

Extrasystoles and short runs of auricular fibrillation are frequent
in the first few weeks after acute myocardial infarction [hey
are often transient and require no treatment unless they cause
discomfort or embarrassment of the circufation

Extrasystoles paroxysmal tachycardia or auncular fibrillation
which threaten to induce cardiac failure should be treated ener
getically Quinidine sulfate, 02 gm (3 grans) orally m1y be
given every four hours provided this schedule proves successful
within a day or two More resistant cases will require adminis
tration of 02 gm (3 gramns) of qundine every hour until the
arrhythmra disappears or a maximum of ten doses are given that
day Larger amounts may be necessary 1n very resistant cases
but a total doasge of 3 gm should not be exceeded on any day
Normal rhythm, when 1t ts restored, may be mamtamed by 02
gm (3 grans) every four hours for two days and then four times
daily for a week The number of doses may then be reduced
gradually in accordance with the response of the patient Quinidine
may be admimstered by a Levine tube passed nto the stomach
v1a the nose 1f the patient 1s unable to swallow or quinidie hydro
chloride may be mjected intramuscularly in the same dosage as
used orally Acety]l bett methylcholine (mecholyl) may be em
ployed (described on page 94) 1f quimdine fuls Congestive heart
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failure 1f present should be treated by rapid digralization belore
quimdine 15 used A single oral dose of 06 yin (9 grains) of pow

dered digitalis or 12 mg of digitoxin may be given to improve the
heart 1in such mstances Subsequent dosage of digitals 1s the same
as described previously under treatment of congestive heart failure

Q dine may be ad ed as soon 1 there 1s defimte 1chef
ol congestive heart failure

Ireatment of Diabetes Mellitus During lcute Ayocardral Infarction

Acute myocardial mfarction exerts a profound effect on diabetes
mellitus The patient becomes more resistant to msulin and the
diabetic state becomes very labile The result 1s a marked ncrease
m blood sugar with glycosuria and sometmes ketosis both of
which are difficult to control This difficulty 1s increased further
Ly the fact that great caution must be exercised not to injure the
already damaged myocardium by too abrupt reduction of or too
low a blood sugar level for the particular patient

Transient hyperglycerma and glycosuria may occur for a fow
days shortly after the onset of acute myocardial infarction 1n well
controlled diabetics and even 1n nondiabetic patients This phe
nomenon 1s of httle importance 1f hyperglycemia 1s moderate and
no acetone 1s found 1n the urime No special treatment 15 necessary
smce both the hyperglycera and glycosuria disappear spontane
ously after several days

The development of marted ghosurta and secere hnperghiema
shortly after the onset of acute myocardial infarction reguires no
change 1 diabetic therapy irom the hind the patient was getting
before the attack provided kelosts does not occur, 1 no acetone 15 found
wn the urme The hyperglycemua will generally return to former
lcvels and the glycosuria will disappear or become much reduced
n 2 tew days to a week or two on the same diabetic management
cmployed before the myocardial mnfarction occurred It may be
necessary to cover the admimstration of msulm with adequate
carbohydrate etther orally or intravenously 1n the form of 10 per
cent dextrose solution About 3 gm of dextrose for every unit of
1nsulin m1y be used for this purpose

Diabetic patients whose diabetic state was not treated before
the onset of myocardial nfarction or those whose diabetic state
becomes seriously unbalanced with no apparent return to a safe

level attes a week or ten days may be placed on a diet composed
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of 70 g of proten 70 gm of fat wd 200 b of carbohydrate
The urinary bladder 1s emptied about one half hour before each
meal Lach of these pre meal specimens 15 tested for acetone and
sugar and each specimen serves as a guide for the dosge of insubin
which should be given before the meal which follows passage of
this urine specimen A good working rule 1s to use 20 umts of
crystalline (regular) mnsulin 1f the sugar reaction 1s brick red, 15
untts if orange and 10 umits 1f yellow The aim 1n diabetic control
of such patients should be a fasting blood sugar of 150 to 180
my, and/or a loss of 15 to 25 tm of sugar in the urine m twenty
four hours Protamme zinc nsulin may be substituted for the
crystalline (rcgular) form when the diabetic state becomes stabt
hized 1¢, 1n about a week or ten days after the onset of the myo
cardial infarction The change may be made m the following
manner Protamine zinc msulin m a dosage equal to one third
of the entire daily dose of crystalline insulin used the previous
day 1s added in the same syringe to crystallne (regular) wnsulin
The amount of crystalline (regular) msulin thus used 1s also equal
to one third of the total daily amount used the day before The
mixture 1s mjected thirty munutes before breakfast and pre meal
urines are collected and tested as described previously A fasting
blood sugar level or glycosuria in excess of those mentioned as
the aim of treatment may be treated by gradually mcreasing the
amount of msulin while keeping the diet constant The increasc
mn 1sulin dosage m the morming may be made by adding 5 more
units of protamme zinc insulin the next day An addonal 5
units of crystalline (regular) insulin may be added the following
day 1f the pre meal urines show the need for an increase Similar
alternate increases may be made daily unul satisfactory control
1s attained or regular msulin may be given before certain menls
il necessary as indicated by the pre meal urme examnations
The daily insubn requirement should be adjusted constantly
durin, the entire stay 1 the hospital or until the patient becomes
ambulatory Other methods mcluding, the use of globin insuhin
we also useful and are adequately described n textbooks on the
treatment of diabetes
The treatment of diabetes with severe hetosis (acetonuria) shortly
Mter acute myocardial infarction 1s difficult A solution of 10
per cent dextrose 1n distilled water may be given mntrw enously
it the rate of 200 to 250 cc per hour up to 7 total of 1500 to
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2000 cc There need be no fear of overloading the heart since
patients in shock following acute myocardial infarction have re
cenved plasma and blood very rapdly n amounts up to 2500 cc
with excellent results Simular amounts of the dextrose solutron
mAy be given orally by a Levine tube if necessary #f the ntravenous
route 15 deemed nadvisable Crystalline (regular) tnsulin should
be imjected subcutaneously 1n 1 dosage of 15 to 20 units every
two hours while the dextrose solution 1s bemng admimstered until
only 2 trace of acetone 1s present m the urine collected every
two hours Dextrose 1s necessary throughout the treatment in
order to restore liver glycogen whnch 1s greatly depleted during
acidosis The patient 1s then placed on a Lkquid diet for a day or
two consisting of 6 equal feedings during the day Mk eggnog
thin cereal and orange puice may be used with a total carbohydrate
value of at least 200 gm  the protemn and fat content being of
relatively mnor mmportance The msulin dosage 1s determmed by
the 6 pre meal urine examnations as described previously The
pauent may be placed on a soft diet consisting of 3 main meals
and an additional mid morning mud afternoon and late evening
small feeding a day or two later Here too the diet may consist
of 70 gm of protemn 70 gm of fat and not less than 200 gm of
carbohydrate Insulin 1s now given three times daily the dosage
being determined by the urine specimens collected before the 3
main meals This regumen may be contimued for several days until
the patient can take an ordinary diet of the same food value as
before with insulin adjustment to protamine zinc and crystalline
nsulin as described for patents with severe hyperglycerma

TREATMENT OF ANGINA PLCTORIS
TREATMENT OF THE ATTACK

Most patients learn very early that immediate and complete
arrest of physical activity or emotional excitement will soon result
m disappearance of anginal pain It 1s not necessary to he down
m fact most patients prefer the upright position during the attack

Nitroglycerme (glycery] trimtrate) tablets chewed and kept
under the tongue, 1s effective and convement The smallest effec
tive dose should be used 1n order to prevent or reduce unpleasant
side reactions such a- throbbing headache or flushing of the face
Doses of 3 mg  (1/200 gram) will generally suffice but larger
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or smaller amounts should be used 1f necessary Neither tolerance
nor addicuon are likely even 1f used frequently over 1 long period
of ime The patient should crry a small supply of tablets prefer
ably those prepared for hypodermic use, since these dissolve more
rapidly The supply should be replemshed every three or four
months hecause mitroglycerine begins to deteriorate after 1 lew
months

Amyl nitrite 15 somewhat more potent but 1t has an unplesint
ocdor and may induce more severe side reactions thin mtroglycerine
Amyl nitrite 15 dispensed in small cloth covered glass ampules
which are crushed 1n the hand or mn a handkerchief and inhaled
through the nose and mouth

It 1s 1mportant to indoctrinate the patient that nether nitro
glycerine nor amy! nutrite 1s habit forming and that they aflord
relef by mmproving coronary circulatton It should be streseed
that they exert no narcotic action, that they do not “kill pam
but that they relieve pam by mmproving blood flow to the heart
muscle The patient will then understand why 1t 15 safe to use
such nitrites as often as needed However, the patient should be
warned that he should seek medical advice if two tablets ful to
gnve relief since such persistent pain may be due to mjyocardial
infarction

PREVENTION OF ANGINAL ATTACKS

Nitroglycerine and amy! nitrite will frequently prevent angimal
pun if taken shortly before exertton emotion or other actvity
which 1s known to induce attacks Postprandial attacks may be
avoided by taking mitroglycerine immediately after a meal

Further prophylactic treatment consists of avordance of those
habits which may precipitate angmal attacks Eradication of
certan associated diseases which act as “trigger mechanisms  1s
also rmportant

Avodance of habuts which may precintate atlacls The ptient should
limit his exertion to bounds within hus capacity and should averd
worry or excitement Sexual mntercourse may induce Angmal 2t
tacks and may prove very dangerous Meals should be smll
more frequent 1f necessary and the patient should rest for 1t
least half an hour after eating Residence mm a warm chmate
during cold or inclement weather may provide greater comfort
but probably does not prolong hfe Pavents should engage i 1
sedentars occupition or in one requiring only moderate exertion
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Eradication of associated conditrons which may act as  trigger
mechanisms  1n precipitating angmal attacks are also very 1m
portant Obese patients should reduce weight, preferably by diet
alone Reduction of weight should be gradual, not more than 1
or 2 pounds a week Patents are more likely to follow a diet which
1s not too ngorous and which avords extreme hunger or weakness

Strikang relef from anginal attacks may follow the cure of co
custing thyrotoxicosis, anerma  active peptic ulcer or so called
spastic colitis Eradication of extrasystoles when possible may result
1n freedom from anginal attacks Biliary colic 1if due to gall stones
should be treated by surgical procedures since this may have a
very beneficial effect on the maidence of angmal attacks Patents
with angina pectorss do not tolerate a low blood sugar level
hence 1t 1s important not to overtreat diabetes 1t 1s better for
such patients to spill some sugar n therr unine than to run the
risk of too low a blood sugar level by seeking perfection 1n diabetic
management either by too strict a diet or too much nsulin

Surgical procedures and nerve block are reserved for pauents with
mtractable angina pectons It must be remembered before re
sorting to such measures that an increase n frequency or seventy
of angnal attacks may presage an attack of coronary thrombosis
Such patients may Improve 1n a striking manner after being placed
at absolute bed rest for about threc weeks Moderate sedation
nitroglycerme and the regimen generally followed 1n the treat
ment of actual coronary thrombosts, if followed for about three
weeks provide striking relief and may prevent an attack of myo
cardsal infarction

Patients who do not respond to such a regimen may benefit
from nerve block Surgical interruption of the sensory pathways
mvolved 1n angma pectons has proved successful 1 many tn
stances but 15 a very formidable procedure for such patients

Paravertebral mjection of alcohol 1s fairly safe and has yielded
good results m many instances *74 Complete failure has occurred
m only 10 per cent in the hands of those who are experienced
with the method Neither surgical ntesruption nor injection of
alcohol alter the course of the disease, even when anginal pan
ts relieved completely Alcohol inj¢ctions may be followed bv
sensory disturbances i the chest and upper extrermties pawful
neuritis and other unpleasant effects which may persist for months

Other surgical procedures such as total thyroidectomy in the
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or smaller amounts should be used 1f necessary Neither tolerance
nor addiction are likely even if used frequently over a long period
of ume The patient should carry a small supply of tablets, prefer
ably those prepared for hypodermtc use, since these dissolve more
rapidly The supply should be replenished every three or four
months because nitroslycerine begins to detertorate after 1 few
months

Amyl nitrate 1s somewhat more potent but 1t has an unpleasant
oclor and may induce more severe side reactions thin mitrogly cerine
Amyl mitrite 15 dispensed 1 small cloth covered glass ampules
whuch are crushed in the hand or 1n a handherchief and inhaled
through the nose and mouth

It 15 important to indoctrinate the patient that nerther mitro
glycerine nor amyl mitrite 1s habit forming and that they afford
relief by 1mproving coronary circulation It should be stressed
that they exert no narcotic action, that they do not “lll pamn
but that they relieve pamn by tmproving blood flow to the heart
muscle The patient will then understand why 1t 1s safe to use
such nrtrites as often as needed However the patient should be
warned that he should seek medical advice 1If two tablets tail to
give rehef since such persistent pain may be due to myocardial
farction

PREVENTION OF ANGINAL ATTACKS

Nitroglycerine and amyl mitrite will frequently prevent anginal
pain 1f taken shortly before exertton emotion or other activity
which 1s known to induce attacks Postprandial attacks may be
avoided by taking mitroglycerine immediately after a meal

Further prophylactic treatment consists of avoidance of those
habits which may precipitate angmal attacks Eradication of
certain associated diseases which act as  trigger mechanisms 18
2lso 1mportant

Avordance of habuils whch may precigutate atlacks The patient should
it s exertion to bounds within hits capacity and should avord
worry or excitement Sexual ntercourse may induce anginal 1t
tacks and may prove very dangerous Meals should bhe small
more frequent 1f necessary, and the patent should rest lor at
least half an hour after eating Residence 1 a warm chmate
during cold or inclement weather may provuide greater comfort
but probably does not prolong Iife Patients should engage 1n a
sedentary occupation o1 mn one requinng only moderate exertion
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THL TRIATMENT OF DISTURBANCES IN
CARDIAC RATIC AND RHYTHM

SINUS ARRHYTHMIA

Sinus arrhythme 1 oceurs frequently m patients with notmal hearts
No treatment 15 necessary 1n such instances except assurance that
this form of arrhythma 1s not a sign of heart disease and that 1
will not lead to cardiac disability

Sinus arrhythma may also be caused or become cxaggu'dxcd
by vamous toxic sut es such as d bs or Tha
1s not a sign of major towieity nd the drug should not be dis
continued unless no longer necessary Cercbral artertosclerosts
basal memingitis increased tntracramial pressure and vanou
nervous or emotional disturbances may give nse to sinus arrhyth
mia Treatment should be directed to such underlying condition:
since the sinus arrhythmua itself s harmless and will disappea
when the causative factor 15 ehminated

SINUS TACHYCARDIA

There 15 no effective treatment which can be applied directly
o sinus tachycardia The constitutianal form which 1s presen
throughout the Ifetime of the patient 15 harmless and require
no treatment other than assurance The same 1 true of sinu
tachycardia due to nervous or emotional causes such as neuro
arculatory asthema

Sinus tachycardia may be caused by sensitivity to or excess o
whacco tea coffee alcohol and various drugs such as thyror
substance or ephedrine and its allies Tachycardia will usually
disappear when these are discontinued although 1t may take severa
weeks before slowing 1s noted It 15 well to bear in mund tha
tachycardia may be the presenting complaint tn thyrotoxicosts
tuberculosts cardiac failure and other diseases and diligent searc!
should be made to exclude such factors
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absence of thyrotoxicosis or the attachment of vartous tissue grafts
to the heart, are sull in the experimental state and are not recom
mended

CORRECTION OF BASIC COROVARY INSUFFICIENCY

It 15 seldom possible to mnfluence sclerosis of the coronary arteries
or the eflects produced by such anatomical changes Narrowing
of the coronary ostia by svphilitic infiltration may sometimes be
mmproved by careful antisyphilitic treatment The cautious use
of 1odides bismuth or mercury may prove beneficial Details of
such treatment will be found m the chapter dealing with cardio
vascular syphibs Pemicillin if used for treatment of svphilis, my
preciprtate a Herxhermer reaction which may prove very dangerous
Anginal pain which occurs m the presence of aortic valve m
sufficiency may be refractory to all treatment unless cardiac
fatlure 15 a factor Digitahs and other measures designed to 1m
prove cardiac function may then prove beneficial or recourse to
nerve bloch may become necessary

\anthines have been used for many years to 1mprove coronary
arculation Their reputation 1s based chiefly on empiric grounds
N\anthines dilate coronary vessels in pharmacologic, ammal expen
ments but carefully controlled chnical observations on large
numbers of patients do not corroborate the view that thesc drugs
provide relief 1n man with any greater degree of frequency than
placebos '43 47 Many <xanthines cause digestne disturbances
Theobrommne calcium salicylate 1 doses of 05 gm  three times
daily 1s least hkely to induce such unpleasant side effects wnd 15
probably not less efficacious than other so called coronary dilators
Benefit can be derved from phenobarbital 15 mg (3 gramn}
three umes daily or a sumlar sedative erther alone or i combi
nation with 1 xanthine dervative

Patients with coronary disease ncluding angma pectorns may
develop an anwiety peurosis unless tact is employed in explamin,
their 1llness to them Itis perhaps better to avod the term  1ngin
pectoris  and 1ts sertous mmplications Ie will suffice to tell the
patient that i coronary artertes are thichened and that his
attacks are due to insufficient blood flon The aims of treatment
and reasons for various restrictions can then be fully drscussed
Relatives of the patient should of course be mformed about the,
nature of the illness, including the posability of sudden death
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Sedatnes such as 15 to 32 mg (¥ to ¥ gran) of phenobarbttal
several times daly may be of value when nenvous or emotional
factors are responstble Oral admumstration of potas.um acetate
1n doses of 5 to 10 gm 15 said to be of value 1n extrasystoles espe
cially when due to digrtalis ®

PARONYSMAL TACHY CARDIA
TRFATMENT OF THF ATTACh

There are few therapeunc procedures which are s dramatic
s the abrupt termination of an attack of paroxysmal tachycardia
by some simple manual manipulation The physiczan will often
be aided by the patient if the latter recollects that a particular
manipulation prosed successful 1n previous attacks for 1t 1s an
mteresting fact that the same manipulation will continue to prove
successful 1 the same patrent and yet will fad i others

Pressure on the carotid sinus 1s a ssimple and effective measure
The patient should be 1n a supmne position 1 bed Firm pressure
15 exerted by all 4 fingers with a massaging motion over the region
of the carotid sinus Thus 15 located approximately at the anterior
surface of the pulsatng carotid artery at the antenor border of
the sternocleido-mastoid muscle on a level with the thyrod
cartilage Very firm pressure 1s exerted agamnst the transierse
processes of the cervical vertebrae on the right side for twenty
or thirty seconds while histenmg to the heart sounds The left
carotid sinus may be compressed later if pressure on the nght
side fails Pressure may be alternated on each side but both sides
should not be compressed at the same time The carotid simuses
soon become refractory to pressure hence it 15 best to wait for
some time after pressure has been appled two or three times
Tt 15 important to remember that the carotid sinuses may become
very sensitive after acute myocardial infarction and that serious
results may follow compression 1 such circumstances

Pressure over the eyeball with the Iids closed 15 sometimes
effective Firm pressure for twenty or thirty seconds 1s made over
the alternate eyeball The procedure 1s very uncomfortable and
1s not as reliable as carotid sinus pressure but may succeed occasion
ally when other measures fail

Many patents learn from experience that certain other pro
cedures may prove suceessful Such measures consist of mduction
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SINUS BRADY CARDIA

We possess no direct trevtment for simus bradycardia The
constitutional form requires no treatment other than nssurance
The forms assoctated with certamn infections jaundice, ncreased
intracranial pressure, starvation, myxedema or various drugs such
as digrtahs, will disappear when the causative factor 1s ehminated
Sinus node standstill may occur with sinus bradycardia and may
give nse to faintness if the duration of cardiac standsull 1s long
enough Atropine sulfate 4 mg (1/200 gran) may be used orally
three or four times daily since the underlying mechanism 1s often
overactivity of the vagus

EXTRASYSTOLES (PREMATURE SYSTOLES)

Ihe treatment of extrasystoles 1s frequently unsausfactory unless
the underly g cause cdn be found and eradicated There s a sy
Iarge group of patients in whom there 15 no apparent causc for
extrasystoles Such extrasystoles appear at an early age and per
sist throughout the lfetme of the patient They are generally
harmless and require no treatment other than reassurance and
avoidance of factors which are known to induce therr more fre
quent occurrence  Such factors are emotional tension fatigue
worry and excessive use of tobacco alcohol, tea or coffee Various
digestive disturbances may act 1n a similar manner notably over
cating flatulence, constipation drarrhea or gall bladder disease

Extrasystoles may be due to toxic action of various drugs such
as digitalis epinephrine or ephedrine and 1ts allies Such extra
systoles will disappear when the causative drug 1s discontinued
Extrasystoles arc frequent m pregnancy and thyrotoxicosis but
they are of no special significance wnd disappear after delvery
or cradication of the thyrotoxicosis Extrasystoles which are duc
to organic heart disease are of more serious signtficance Reliel
of cardiac farlure may cause such cxtragystoles to become less
[requent or to disappear, but more direct therapcutic measurts
may be necessary 1 such mstances

‘The direct treatment of extrasystoles ts unsatisfactory 1n many
instances Quimidine sulfate i doses of 02 gm (3 grans) three
or four times daily has been used either alone or 1n combination
with strychnine sulfate, 1 mg (1/60 grain) and powdered digttahs
32 mg (4 gran) Quinidine 1s perhaps best used alone as outhned
ot at shorter inturvals 1 recent acute myocardil mfarction
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who devdop ¢ adic fatlure should be digitalized bedore mtenisie
quundine therapy 1s started This may be done by any of the
methods descnibed under congestive heart failure

It may be necessary, because of vomiting or for other reasons
to use parenteral admimstration Quinine dihydrochlonide, up to
05 gm, may be injected intravenously very slowly almost drop
by drop until normal rhythm 1s restored The same amount may
then be given intramuscularly at interyals of one or two hours until
normal rhythm 1s restored 1if this has not been attained by the
travenous injection As much 1s 16 gm (240 grains) has been
given 1n ths manner in a period of forty eight hours 2°8 Qumdine
dihydrachloride 1n the same dosage as ¢1ven orally may be injected
mtramuscularly with safety It 1s reported that potassium chloride
or acetate in doses of 1 to 2 gm orally combmed with adequate
quimdine and given every two to four hours, may prove of value
if the latter alone 1s meffective  °%

Freshly made syrup of ipecac has been used with success m
paroxysmal tachycardia of supraventricular onigin It 15 given m
doses of 4 to 8 cc and may be repeated once or twice at mtervals
of an hour It may induce vomiting and other unpleasant symp
toms but may be effective when other measures fail

DIGITALIS OR 115 ALLIES

These may be used if gmmdme and pressuze on the casottd
sinus or eyeball and sumlar measures fal Digutals 15 also tndi
cated 1f cardiac failure begins to develop A single oral dosc of
06 gm (9 prams) of the powdered leat or 12 mg of a digitoxin
preparation may be given and a third of these amounts may be
adrmstered agan 1 six hours if necessary  Strophanthin kK
05 mg or an iyectable preparation of digitalss equal in potency
t0 05 gm of the powdered leaf may be injected intravenously i
oral admimistration 1s not practicable 1he same precautions should
be taken as outhned in the discussion of digitalis in the chapter
dealing with congestive heart falure An addittonal dose of one
half the mitial amount may be imjected 1n four to six hours i
necessary Digatalis 1s considered very dangerous in paroxysmal
‘ventricular tachycardia and should not be wed mn such caves

Inyecuon of alcohol wnto the night stellate ganglion has been
used with success 1 paroxysmal tachveardia '¢ The njection
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o vomiting  drinking ice water, holding the breath, lying i be
with the head low over the side or prolonged nspiration whil
keeping, the glotns closed

Acetyl beta methylcholine (mecholyl) 15 frequently effective 1
paroxysmal tachycarcia of supraventricular origin °%  * Severe
reactions may occur but thest can be avoided by proper pre
cautions The patient 15 pliced in a rechnmg position nd
constrictor 1s applied ahove the site of injection 1n order to control
the rate of absorption A syringe contamning 1 mg (1/60 graun) ol
atropwne sulfate should be ready for immediate mtravenous in
jection to combat untoward symptoms Acetyl beta methylcholine
m doses of 20 mg for younger adults and 40 my, for those past
middle age 15 then njected subcutaneously The constrictor 1s
released ntermuttently for 2 moment or two for a total peniod of
about fifteen munutes to permit fractional absorption Toxic
symptoms such as flushing, nausea vomiting, asthma or collapse
may appear alirming but can be controlled quickly by reapplying
the constrictor and injecting the atrope m a vein of the other
arm The constrictor may be removed tn about fifteen minutes
with httle hkelihood of recurrence of symptoms The carotid
stnuses become more sensiive after acetyl beta methylcholine so
that compression n a few minutes after injechon may prove
successful 1f 1t failed before

Quinidine sulfate orally 1s probably the most rehable drug for
all forms of paroxysmal tachycardia A tablet or capsule con
taming 0 2 gm (3 grams) 1s administered every hour until normal
rhythm 1s restored or for a maximum of 10 doses The first and
second doses may be considered as test doses stnce absorption i~
rapid and attamns a maximyum mn about two hours Sensitivity or
toxicrty will be detected at this tme and the drug can be dis
conunued 1f necessary The more common untoward symptoms
produced by quimdine include tinmitus deafness shin eruptions
nauser vomuting diarrhea famtness collapse intraventricular
block and a heart rate of 120 or more per minute Such symp
toms 1f severe, require that quimdine be discontinued Attempts
to restore normal rhythm may be made daily i 1ccordance with
the foregotng schedule but 1t 15 useless to persist for more than 2
weeh Normal rhythm when 1t 1s restored may be mamtained
with 02 gm (3 grams) every four hours night and day for two
days and then four times daily for ten days to two weeks Pauents
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or distressing conditions 1n the abdomen Sedatives assurance and
psychotherapy may prove beneficial when the patient 15 under
emotional strain

AURICULAR FIBRILLATION

The treatment of auricular fibnllation will depend on the
duration of the arrhythmia and on the condition of the myo
cardium

Attempts to restore normal rhythm with quimidine will prove
most successful 1n paroxysmal aurcular fibnllation or mn auricular
fibrllation of recent origin  Conversion of long standing, auricular
fibrillation to normal rhythm may prove successful but early re
currence of the arrhythmia 1s frequent and the unpleasant sub
jective symptoms associated with frequent change in rhythm may
prove quite distressing to the patient

Tt 1s always a sertous matter to use quimdine n advanced organic
heart disease or 1n frank cardiac failure, for 1t 1s precsely in such
patients that serious accidents ncluding sudden death are most
likely to occur It 1s thus apparent that restoration of normal
rhythm with quimdine 1s best himited to the comparatively small
sroup of patients in whom the auricular fibrillanon 15 recent or
15 of the paroxysmal vanety provided the myocardium s i furly
tood condition and no frank cardiac failure 15 present

Patients with persistent aurtcular fibrillation of more than about
three months duration or those 1n whom there 1s serious orgaaic
heart disease or cardiac fatlure are best treated by slowing the
ventricular rate with digitalis Perustence of the auricular fibril
lation when the ventricular rate 1s about 80 per minute will place
Little burden on the heart or circulation This procedure 15 safe
and can be continued indefimtely and 1s thus the method of choice
n the majority of patients with auricular fibrillation

GENERAL MF ASURES

Patients undergoing treatment for auricular fibrillation should
be at bed rest Search should be made for extracardiac causes
especially for toxic nodular goiter with munimal s1gns of thyro
toxicosis the <o called mashed hyperthyroidism Cardiac failure
1f present should first be eradicated by digitahis and other meas
ures descrtbed under treatment of congestive heart failure
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w s followed by some pam in the shoulder and arm but the attack
was terminated alter other measures had failed and did not recur

PAROXYSMAL VENTRICULAR TACHYCARDIA

Ihe trcatment of paroxysmal ventricular tachycardia with
quinidine differs somewhat from the methods used in other forms
of paroxysmal tachycardia Pressure on the carotid sinus or ¢yt
ball 1s ineffectve and digitalis 1s dangerous Treatment with quim
dine sulfate 15 the method of choce It may be gwven orally in
doses of 0 4 gm (6 grains) every hour until there 1s definite slowing
of the heart rate, after which the dosage may be reduced to 02
sm (3 grams) every hour until normal rhythm 1s restored The
occurrence of toxic symptoms will of course preclude further ad
mnistration of quimdine The average total dose per day which
15 considered safe vares from 2 5 to 3 gm but larger amounts are
Justifiable 1n so dangerous a condition as paroxysmal ventncular
tachycardia Levine has given as much as 15 gm five times 2
day without development of serious toxic manifestations 22 Main
tenance doses of 0 2 t0o 04 gm (3 to 6 grains) may be gen every
lour hours for a few days after normal rhythm 1s restored, after
which the intervals may be lengthened gradually Quintdine should
be continued for at least a week after normal rhythm s restored
and preferably longer

PRCVENTION OF ATTACKS OF PAROXYSMAL TACHYCARDIA

Prevention consists largely of avoiding factors which arc hnown
to precipitate attacks The most frequent arc worry excitement
latigue  overeating and abdomunal distention There arc patients
who devclop paroxysmal tachycardia from tea coffee, alcohol o
tobacco «ither because they are sensitive to such substances or
because they use them to excess Heart disease and thyrotoxtcosss
should be searched for and treated if found

There are many patients 1@ whom no precipitating, factors can
be discosered No treatment 18 hecessary 1f the attacks are short
and 1f they occur at long ntervals Quimdine sulfate, 02 gm
(3 gramns) may be given three or four times daily if the attacks
occur every weeh or ten days or if they are prolonged or severe
So called ‘tnigger mechanisms should be eradicated if found
These consist of biliary colic active peptic uleer ot other pamful
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httle or no digitalis during the preceding, four or five days Smaller
amounts possibly one half or less will be adequate to fully digy
talize a patient 1f he 1s already under the influence of digitalis

Intravenous digitalization may be advisable mn instances where
ume 15 a factor or where oral admimstration 1s impracticable s
1 severe cardiac falure or where the heart rate 15 very rapid
Such patients may be given an intravenous injection of 05 mg
of strophanthin K provided they received no digitalis for the
preceding four or five days An addinional dose of 025 mg may
be given 1n six hours if necessary A digitalis preparation suitable
for intravenous use may be admimstered if this 15 preferred to
strophanthin ‘The equivalent of 0 5 gm of the powdered leaf may
be mjected as an mmtial dose and half of this amount may be
repeated 1n four hours if necessary Mantenance doses of 01 gm
{1} grawns) orally or more may then be given once daily to keep
the ventricular rate between 75 and 80 beats per munute

Auncular fibrillation due to thyrotoxicosts will frequently revert
o normal rhythm spontaneously after thyroidectomy Iodine the
thiouracil group and to a lesser degree digitahs may improve
the arrhythmia before operation Quimdine usually fails before
operation and should not be used at this stage but may be given
about two weeks alter thyrodectomy if aurcular fibrillation
persists

Aurncular fibrillation which develops n the course of myo
cardial mfarction may be transient Quimdine may be used as
outhned before if the arrhythmia persists for more than a few
hours or if the circulation becomes imparred Auricular fibnlla
tion which develops m the course of certamn febrile diseases 15
often self imited Direct treatment with qumdine or digitalis
may become necessary when cardiac efficiency 1s impawred It 15
behieved that digitalis 1s dangerous mn active diphtheritic myo
carditts hence 1t should not be used 1n such circumstances

AURICULAR FLUTTER

Short paroxysms occurring at long mtervals require no special
treatment of the attack other than bed rest and reassurance
Attempts may be made to terminate attachs of auricular flutter
by pressure over the carotid sinus or eyeball as described under
treatment of paroxysmal tachycardia Failure to termuinate attacks
by such ssmple measures will require the use of digtalis or quinidine
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MFPTHOD OF RFSTORING NORMAL RHYTHM WITH QUINIDINE

A tablet o1 capsule containing 02 gm (3 grans) of quimdine
sulfate 1» admimistered orally every hour until normal rhythm 15
restored toxic mamfestations are mduced or a maximum of 10
such doses 1s given Sensttrvity to quinidine and the symptoms of
such 1ntolerance are described i detul 1n the discussion of the
pharmacologic properties of quinidhne on page 35 Two or three
additional doses may be given i persistent cases of the quimdine
1s well tolerated The method of restoring and maintaining normal
rhythm 15 essenually the same as described on page 96 for the
use of quimdine mn paroxysmal tachycardia The same program
may be repeated daily for about a week but other measures should
then be used if normal rhythm has not been restored

Sertous accidents have been attributed to quinidine but these
are not frequent 1f the patients are properly selected Embolism
has occurred especially m patients with long standing auricular
fibrillation or 1n those with serious heart disease The frequency
of embolt 15 probably no sreater with quimidine than with other
forms of treatment '#® Patients have been observed m whom fur
ther emboli ceased to occur after normal rhythm was restored by
quimdine Ventricnlar fibrillation has been reported but such
occurrences are rare The most important untoward effects are
depression of the myoeardium various forms of heart block and
fatal cardiac standstill

MF1HOD OF SLOWINC THE VENTRICULAR R ATF WITH DICITALIS

This method 15 of httle value when the ventricular rate 1s normal
or slower It 1s of great value when the ventricular rate 15 1bove
90 per minute The powdered leaf in doses of 02 gm (3 grains}
1s admunsstered three tumes daily until the rate at the apex 1§
about 90 per munute The individual dose 1s then reduced by
one half until the apical rate approaches about 80 per munute
after which maintenance doses of 01 gm (1} grans} or more
1s given once daily tndefimtely Digitoxin 1s preferred by many
physicians because of its complete absorption An mmtial dose of
09 mg may be given with an additional 03 mg mn six hours if
necessary in order to digitalize the patient Marntenance doses
of 01 or 02 mg or more may then be given daily 1n accordance
with requirements These methods of digrtalizing the patuent with
digitalis or digitoxin are applicable only if the patient has received
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VLNTRICULAR FIBRILLATION

I arge doses of quimdine orally or by ntramuscular 11
offer the only hope 1n this extremely serious form of arrh
when 1t oceurs n paroxysmal form  Fhe method of ad
tion 1s the same 15 n paroxysmal tachycardia Sustained ven
hbrillation 1» not compatible with hic
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DIGITALIS

Unhke auricular fibrillation, auricular flutter may be converted
to normal sinus rhythm by administration of adequate digitalis
Digitalis 15 thus the drug of chaice, particularly 1f signs of cardiac
fallure develop The powdered Ieaf 1n doses of 02 gm (3 graws)
may be given three tmes daily until the ventricular rate approaches
normal or toxic symptoms develop Auricular fibrillanon may
deselop during such digitahzation but digitalis should not be dis
continued at this point Digitahs should be continued until the
ventricular rate approaches normal regardless of the type of
auncular mechantsm A normal ventricular rate may then result
from restoration of normal sinus rhythm in the auricles or to
high grade auriculoventricular block with the auricles sull in a
state of flutter or fibnllation Slowang of the ventricles to a normal
range with any of these mechanisms 1s a satisfactory therapeutic
result A normal ventricular rate should be mamtamned by daiy
rations of 01 gm (1} grains) or more of digitahs daily There
are some patients 1n whom normal sinus rhythm s restored if
digitalis 15 discontinued after the drug has comverted auricular
flutter to auricular fibrillation with slow ventricular rate

Intravenous mjection of digitalis or 1its allies may be used in
urgent cases 1n severe cardrac falure or where oral admimstra
tion 18 impracticable The methods and precautions are the same
1s those deseribed under treatment of auriular fibriliation

QUINIDINF

Quimidmne suifvte may be used m the same manner 1s i pr
oxysmal tachycardia if digitalis fails The ventricular rate may 1t
umes be ncreased temporanly after qumdme This 19 due to
slowing of the rate of auricular oscillations by qumidine with
consequent 1mprovement of auriculoventricular conduction It
will generally be y to use mai doses of q o
for ten to jourteen days after normal rhythm 1s restored 1o order
to prevent recurrence There are patients who will respond to
no form of treatment mcluding digitals and quinidine, and who
then may have normal rhythm restored spontaneously after weeks
or months of no treatment There 1s not much to be done 1n such
instances except to be on the alert for evidences of cardrac failure
and to treat it energetically as described previously under cardiac

failure
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DISTURBANCES OF CONDUCTION

SINO AURICULAR BT OCk

Sino auricular block often 15 self imited and requires no special
treatment unless the cardiac pause 1s sufficiently prolonged to
cause faintness or svncope Such patients may be put to bed and
065 mg (1/100 gramn) of atropine sulfate may be given orally three
times daily Digitalis or quimdine 1f responsible for the bloch
should be discontinued although they may be used with caution
if severe cardiac failure or serious arrhythmia still threaten the
patient

AURICULOVENTRICULAR BLOCK

Incomplete auriculorentricular block erther with prolonged PR
mtenal or with dropped venincular beat causes httle or no ar
culatory embarrassment and requires no special therapy Digitahs
or quinidine 1f responsible for the block should be discontinued
although their use may be continued cauttously if serious cardiac
failure or threatening arrhythma persist Incomplete heart block
which 1s not due to digitahs will not be made worse by that
drug even 1f used n full therapeutic doses hence there need be
no hesttancy mn the use of digitals in such mstances 1f cardiac
failure 1s present

Incomplete aurrculoventricular block may be caused by syphil
ttic mvolvement of the heart although tiis 1s rare Cautious anti
syphilitic therapy may be employed as described 1n the chapter
on syphilis of the heart and aorta Heart block 1s not rare mn
diphtheria and may sometimes be mmproved by intravenous ad
minstration of dextrose solution as described under treatment of
diphtheritic myocarditis

Patients with complete heart blocF should hmt their efforts to
bounds within their capacity Removal of the underlymng cause
should be attempted if possible There 1s no reliable direct treat

103
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cc every four hours, day and might lor four or hve days atter
which the frequency of mjections can be decreased gradually m
accordance with the condition of the patient The total amount
of epinephrine used each day 1s not excessive, palpitation and other
side effects are mimmal or absent and a rise wmn blood pressure
seldom occurs even 1n the presence of hypertension Undue senst
trvity to epmephrine may be overcome by barbiturates shortly
before the ijection of epinephrme 1s given Atropine barum
chlortde and ephedrine or its allies when admumstered orally
have proved disappointing Digitalis 15 defimtely contraindicated
unless the danger from congestive heart failure 1s very great since
it may exageerate the degree of block Digatalts may be resumed
il necessary after the tendency to Adams Stokes syndrome has
passed

Attachs ol Adams Stokes syndrome due to paroxysms of rapid
tachycardia or ventricular fibrillation require an entwely different
method of treatment Epinephrine and digitahis may prove danger
ous and are contraindicated 1n this form of Adams Stokes syn
drome Quinidine 1s the drug of choice and 1t should be admms
tered as n paroxysmal tachycardia (See page 94)
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ment which can be used in complete heartblock Barum chlonde
ephedrine and similar substances have usually proved disappomnt
ing Digitalis, even in full doses may be used if cardiac failure
15 present since the block cannot be made worse and systohic
contraction may be strengthened

INTRAVENTRICUI AR OR BUNDLF BRANCH BLOCK

Here too no direct treatment 15 known which 1s useful i this
type of heart block The underlying cause 1f ascertamed should
be treated or eradicated This form of heart block 15 no contra
indication to digitahs or other measures which are used 1n cardiac
Jailure

ADAMS STOKRES SYNDROME

It 1s important to ascertain whether this syndrome 1s due to
cardiac standstill to very rapid paroxysmal tachycardia or to
attacks of ventricular fibrillation Electrocardiographic studies
should be made before therapy 1s begun 1if such a distnction cannot
be made from the history and physical exammation

The immediate treatment of short attacks due to cardiac stand
still consists of artifical respiration and ntramuscular mjection
of 05 cc of a 1 1000 aqueous solution of epmephrme More pro
longed attacks due to cardiac standstll require herorc measures
including artificial respiration and intracardiac mjection of ept
nephrine  Epinephrine 1 amounts of 025 10 05 cc of 11000
aqueous solution 1s used A needle about 3 mnches long 1s nserted
mnto the fourth left intercostal space about % inch from the sternal
border The needle 1s pushed to a depth of about 2 mches before
ijecting the epinephrine It makes no difference whether the
needle 1s m the myocardium or n the ventricular or auricular
cavity Shorter attacks of cardiac standstill lasting ten or fifteen
seconds especially if they recur at frequent intervals should be
treated by subcutancous injection of epinephrin at regular mtervals
I have had good results with the following method The patient
1s placed at absolute bed rest and an tmitial dose of 05 cc 15 1n
Jected subcutancously This 1s followed by mnjections of 0 25 cc
every hour for 6 doses and then every four hours for the remarnder
of the day and mght It may be necessary to repeat the series of
hourly njections every day untl cardrac standsull no longer
occurs The effects may then be mantamed by mjection of 025
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INFECTIOUS DISCASES OF THE HLCART
AND AORTA

CARDIO AORTIC SYPHILIS

{here arc three prnaples upon which modern treatment of
cardio aurtic. ~yphilis 15 based These are improvement of the
unctional state of the cardiovasculdr apparatus  arrest of the
syphhiic nflammatory process and svordance of harm by over
zealous anusypinliue treatment

It 15 seldom wise or possible to eradicate completely the syphil
wic nfection once the cardiovascular system 15 imvolved No
mare should be attempted than the arrest of syphuhtic wmflamma
tory pracesses i such patsents unless cardiorascular mvohement
15 rmmmat

Adequate contmuous treatment early 1 (he course of sy phihte
infection or during 1ts choically latent phase sall almost always
prevent syphiiic imvohvement of the cardiovascular system 3
25 Treatment will be much more difficult and restoration of

4 wegryy mpossible once such mwnobhement has oc

curred

AY patients except those with mimmal smvolvement of the
cardiovascular system should be at bed rest during the early
phases of weatment *? Congestive heart falure 1o matter how
shght should be treated in a routine manner as cuthacd on page
53 untd maxwnum waprovement of dyspnea edema and con
sestion of the Jungs and Iner has been attained Cardhac failure
medent 1o syphshs frequently as hughly resstaat to digtaty and
larger amounts may be necessary to achieve satsfactory sesults 14
Congesson of the lungs and liver as swell as edema will respond
well to mercanial dwrencs Such diuretics should be used during
congestne failure without fear of untoward consequences stnce
this form of mercury » dissociated with difficulty (n the body and
nearly all of the metal 1 excreted 1 tweniy four huurs
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Syphilitic aortitis winch s uncomplicated by ancurysm n
sufficiency of the nortic valve or by congestive heart failure may
be treated more energencally Potassum todide 1 to 2 gm, 15
admunstered orally three times dady for three months Duning
the sam¢ time An 1nsoluble brmuth salt 15 myected in doses of
0025 gm of 2 preparation averiging 50 to 60 per cent metallic
Insmuth These injections are given at intervals of five days for
6 doses after which the amount s gradually tnerexsed to 02 gm
if well tolerated Doses of 02 gm are then given at iatetvals of
« week for a 1otal cowrse of three months Arenicals may then
be started without an mtervening rest period  Arsemucal treatment
1 begun with neoarsphenamine 005 gm  or mapharsen 001
gm once a week These are increased by 05 gm of neoarsphen
armine or 001 gm of mapharsen each week to a maximum of
03 g of the former or 03 gm of the latter each week for a
total course jasung three months Courses of bismuth with wodide
and of arserucals each of three months duration are alternated
without mitervemng rest periods for a total of not lews than two
years The patient 1s then observed periodically for the remander
of his kife tme and a three month course of bismuth followed by
a course of arsenicals for a simular period are administered every
year

Patents with syphiline aortic valve msufficiency or aneurysm
should be treated less intenavely 1if cardiac falure cannot be
relieved completely No antisyphiliuc therapy should be used m
old ige poor general health or in associated hypertensive cardio
renal disease Onlv 1rodides and bismuth may be employed if
cardiac fallure cannot be completely relieved Patients with aortic
valve imvolvement or with aneurysm who are not in cardiac
tailure or 1 whom cardiac fadure 13 rehieved completely may
be treated by a serses of 80 successive intramuscular injections of
bismuth  arsphenamine suiphonate  (bismarsen) without nter
ruption after the preliminary admmnmstration of an imual course
of plam bismuth for three months The 1mual dosage 15 0 025 gm
twice a week The individual dose 15 increased graduaily to 0 1
wm o the course of 10 or 12 wgections The amount 15 then
mercased more rapidly untl a dose of 02 gm 18 reached The
latter dosage may be admustered every five or seven days for
the remainder of the series Bismarsen 15 well tolerated <eldom
causes reactions and 15 a fawly dependible antisyphiine remedy
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Antisyphihitic therapy 15 begun only after maximum improve
ment of congestive heart failure has been attamed It 1s imperative
to avoud mtntoid reactions, the Jarisch Herxheimer phenomenon
and the so called therapeutic paradox The mtntord reaction
begins shortly after or during mjection of almost any arsemcal
The reaction consists of sudden ntense flushing of the face, dyspnea,
cough and anxiety There may also be edema of the face and loss
of consciousness The immediate treatment consists of subcu
taneous or mtramuscular mjection of 0 5 to 1 cc of 1 1000 solution
of epinephrin Nitritoid reactions may be avoided 1 many in
stances by using small doses of the less toxic arsenicals when such
drugs are mnecessary The Jarisch Herxheimer reaction occurs
within a few hours to a day or more after the first ijection of the
arsenical It consists of fever malaise and flaring up of syphilitic
lestons all over the body There may be abrupt edema and swelling
of the syphilitic mvolvement at the ostia of the coronary arteries
with sudden closure of the vessels or aortic aneurysms may diate
suddenly or rupture Such reactions may have serious consequences
and may cause death but they can usually be prevented by using
bismuth for eight to twelve weeks before small doses of arsemcals
are administered 2!® The therapeutic paradox may also cause very
serious consequences It consists of a pertod of initial improvement
followed by abrupt and almost intractable congestive heart fatlure
This reaction may also be prevented by an imtial period of treat
ment with bismuth for two to three months before arsenical treat
ment with small doses 1s begun

The hind of antisyphilitic treatment ta be used will depend on
the absence or presence of wreducible congestive heart failurc
and on the locatton and type of syphilitic mvolvement of the
cardiovascular system The following plan of treatment has been
moulded largely by the excellent discussion by J L Moore on
treatment of cardio aortic syphilis #*

Patients 1n congestive heart fatlure which cannot be improved
appreciably should be maintained on standard treatment for con
gestive failure as outlined on page 53 Potassium 1odide may be
admmstered 1n doses of 0 5 gm  three umes daily and this amount
may be increased gradually to 2 gm per dose 1f st 15 well tolerated
Mercunal dwretics may be admmstered as often 25 every third
day This will ad 10 controlling, congestion wnd edem1 and may
furnish a small amount of wmercury as an antsyphilitic
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must also be prepared to deal with tardiac fulure should thi
arne

Bed Rest

Rest 1n bed with a mimmum of activity 1s very unportant during,
active rheumatic infection  Adults present no difficulties but chil
dren will frequently continue some degree of activity even when
confined to bed One must do the best possible 1n such circum
stances using sedation at might for sleep if necessary There 1s
no set rule concerning the length of time of bed rest but it 15
common practice to keep the patient in bed until three weeks
have passed during which all evidences of rheumatic activity
have disappeared There 1s no single criterion of rheumatic ac
tivity but the general nutrition of the patient should be improved
and the temperature sedimentation rate white blood count and
electrocardiogram should all be normal before 1t 1s safe to assume
that the rheumatic process has become 1nactivated Persistence of
Jomt pamns presence of rheumatic nodules or a pulse rate over
90 per minute are rehable signs that the rheumatic infection 1
still active and that further bed rest 1s necessary All of the fore
going manifestations of activity should be observed after salicyl
ates and similar medicaments have been discontinued for about
five days 1n order to exclude the possibility that therapy is masking
the true condition of the patient

Patients who are confined to bed tor many weeks should heep
occupred with educational and vocational activities Thrs will
aid the morale of the patient and will 1n some measure mamtan
the progress of the child s education Older patients mav be taught
some sedentary vocation so that they will continue to be useful
members of society All such activittes during the period of bed
rest and convalescence must be controlled strictly 1n accordance
with the capacities of the panent Undue faugue, rive mn heart
rate or fever or exacerbation of the evidences of rheumatic activity
mentioned previously are mdications that the effort has been too
great for the patient and that such activities should be reduced
or discontinued

Nursing care 15 important The skin should be kept dry and well
powdered to prevent irritation from profuse sweaung The pa
tient should assume 4 position 1n bed which provides the most
comtfort The diet should be as appetizing and nutritious as Pposs
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for such patients A course of plamn bismuth followed by one of
bismarsen, each of three months duration, might well be guen
every year for the remainder of the patient’s Ife Mapharsen
may be used intravenously i the dosage previously suggested of
the aneurvsm or nortic valve mvolvement 1s of mumal degree
Here too 1 course of bismuth for three months should precede the
arsenical for 1 simular period of ume alternately without interrup
tion lor 1t least two years

The treatment of patients with cardiovascular syphihis who also
have anginal pain 15 beset with difficulties It 1s best to begin with
bismuth and 1odides for three months as outhned and then to
proceed very cautiously with bismarsen, provided this i well
tolerated It 1s probably best not to use arsemicals intravenously
n such pauents

Cardiovascular syphilis 1s frequently associated with syphibs of
the central nervous system The cardiwovascular mvolvement 15
usually the more dangerous and should be treated before therapy
of the central nervous system is undertahen Tryparsamude in
doses of 1 to 3 gm may be used with safety since 1t 15 well tolerated
i cardiovascular syphilis although 1t has no therapeutic effect
on the latter condition

Penucillin has been used successfully in the treatment of vartous
forms of sypmhis Jarisch Herxheimer reactions have not been rare
when the cardiovascular system 1s involved It 1s advisable that
patients recenve preparatory treatment for about three months
with bismuth and 1odides before pemcillm 1s admmstered It
may be wise to use much smaller doses of pemaillin perhaps 1000
units as an mual amount with an mcrease of 500 umts at each
succeeding dose The intramuscular injecuons could be given
every three hours with 2 maximum total duly dose of about
150 000 umits until a tatal of about 4 000 000 umits are gnen
The routne use of pemeihn mn cardiovascular syphibis 1s not ad
vsed however unnl much more information 1s accumulated as
to dosage safety and efficacy of this form of treatment

ACTIVE RHFUMATIC CARDITIS

The treatment of theumatic carditis 15 essentially the same as
that of rheumatic fever i general All smouldering rheumatic
Infection must be eliminated since any residue may reactnate the
carcits In sddition to mactvation of rheumatic infection one
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Acetylsalicylic acd (aspirin) may be used 1n similar dosage 1f
sodium salicylate 1s not well tolerated Acetylsalicylic acid 1s not
as soluble as sodum salicylate and passes mto the bowel before 1t
can uritate the stomach Amdopyrine may be used but it some
times induces leukopema or agranulocytosis Iron in the form of
pills of ferrous sulfate m doses of about 1 gm daily may prove
very useful 1n the presence of anemia Sulfonarmides and pemclllm
are without value in active rheumatic mfection * !
Vaccines serums foreign protein therapy and roentgen therapy
have no striking beneficial effects

Cardrac Farlure

‘The treatment of cardiac failure during active rheumatic carditis
1s essentially the same as for other forms of congestive heart failure
and 15 discussed n detail on page 53 Digitalis 15 useful but will
be found less effective in the presence of rheumatic activity 1n
the heart Larger amounts will be needed and children may
require doses almost as large as those given to adults Heart block
if due to rheumatic mfection 1s no contramdication to the use of
digitahs 1 regular dosage Cardiac arrhythmia as well as heart
block often dnappears spontaneously and requires no special
treatment except when the circulation 15 embarrassed Digitalis
or quumdine may be used 1if tachycardia 1 due to auricular fibnl
lation or flutter The method of adminmistration and dosage are de
scribed on pages 98 100 Theobromine calcium salicylate m doses
of 1 gm three times daily or other xanthines have been recom
mended as direncs Better results will be obtamned by the use
of mercurial diuretics 1n the presence of dyspnea edema or con
gestion of the lungs or hiver Cardrac failure during active rheu
matic carditis may resist all treatment untl rheumatic activity
subsides after which the heart failure may subside spontaneously

Precordial pain and distress caused by pericarditis may be re
lieved by application of an ice bag to the precordium and the
use of codetne or morphune Large pericardial effusions have dis
appeared after admimstration of massive doses of salicylates about
15 gm a day Pencardial paracentesis 1s seldom necessary in
rheumatic nfection unless compression of the heart 15 serious
The results are almost always disapponting as there 1s great
practical difficulty m distinguishing the signs of cardhac enlarge
ment from those due to pericardial effuston
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ble It 1 well 10 urge the patient to drink as much water and
truit jurces as possible 1n vrder 10 compens e for the loss nadent
1o fever and sweating

Sulicylates

Salicy Ites lower fever and rebeve pan and discomfort m the
articular tissues but they do not shorten the course of the disease
ot affect the crusative factor of rheumatic fever There arc some
who believe that salicylates affect rheumatic carditis favorably '8

7 It 15 the consensus of opinton however, that salicylates do not
prevent cardiac imvolvement or affect the heart appreciably once
1t becomes insolved 218 219 2 0

It will be useful to admimster salicylates 1n active rheumatic
carditis for the antipyretic effects and for the posstble benefit
they mav otherwise exert Sodum salicylate 1s the preparation
of chotce Itshould be given 1n large intttal doses with equal amounts
of sodtum bicarbonate Adults may be given 1 gm of sodm
salicylate every hour for 8 to 10 doses unless toxic symptoms
develop These are epigastric distress nausea, vomuting, headache
unmtus deafness and vertgo Visual and mental disturbances
and manifestations of acidosis are less frequent Salicy lates should
be discontinued for two or three days if toxic symptoms develop
after which smaller doses, 05 to 075 gm may be given hourly
tor 8 or 10 doses Large imtial doses 1n the absence of toxic mant
festations, may be continued until maximum 1mprovement 1s at
tamned after which the amount may be reduced to 1 gm four ttmes
daily Salicylates 1n the foregoing dosage should be continued
until rheumatic nfection has been apparently mactivated for about
ten days before further reducing the daily dosage The amount
admnstered should be reduced gradually over a persod of about
a weck before the drug ss finally discontinued

Rectal admnistration 1s useful 1f sificylates cannot be tofer wed
orally A retention enema consisting of 10 gm of sodium sahcylate
1n 150 cc of thin starch water may be given daily after a cleansing
cnema has emptied the bowel Rectal admumstration may be
followed by the same toxic mamfestations as after oral use Vomut
ing may occur as a result of action on the nervous system Salicyl
ates may be mjected intravenously but this route 1s unnecessary
and hns no special advantages since salicy lates are absorbed rapidly
from the gastro intestinal tract mcluding the rectum 22°
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patients usually remain free from such reactions if no tovie effects
are noted i the first fwo or three weeks  * It 1s necessary to
see the patient every weck at first and to determine his hemoglobin
and white blood count 4t each viat Weekly visits are made for
two months after which the interval 1s lengthened to once a month
for the duration of prophylactic treatment

There 15 little evidence that removal of tonsils or eradication
of other foc1 of nfection play an important part in preventing
an mmtial attack of rheumatic fever or recurrences I have seen
several patients with mactive rheumatic heart disease who de
veloped subacute bactenal endocarditis following the extraction
of an 1nfected tooth Tonsillectomy or eradication of foct of m
fection should not be attempted until rtheumatic endocarditis or
heart disease has remaned macuve for several months

The question of a change to a warm chimate frequently comes
up for consideration Such a move should not be contemplated
unless the patient can live permanently i such a chimate The
assumption of undue financial burdens the matter of good school
g or a smtable vocation are additional considerations which
should be given serious thought Resorts or places which are fre
quented by transients should be avoided in order to reduce the
risk of coming 1n contact with mfectious diseases

Other preventive measures such as the prophylactic use of
pemallin sahicylates vaccines and serums have not as yet been
proved of value

SUBACUTE BACTERIAL ENDOCARDITIS

The use of peniciliin for successful eradication of active infec
tion 1n subacute bacterial endocarditis was first reported in 1944
by Loewe Rosenblatt Green and Russell 3° and a few months
later by Dawson and Hobby 2! These observations were soon
confirmed by other workers in a larger number ot patients Suf
ficlent tme has now elapsed to warrant the conclusion that the
use of large doses of pemailbin for an adequate length of tme
will result 1n eradication of infection and heahng of inflammatory
processes 1n from 70 to 80 per cent of all patients with subacute
bacterial endocarditis

The earlier methods consisted of administration of large amounts
of penicallin by continuous ttrayenous infusion together with the
we of anticoagulants 1o prevent further accretion of thrombotic
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Patients with rheumatc heart discase n whom nfection has
become mactiv ited may lead a normal life provided ther ac
tiviuies are kept within the bounds of therr cardiac capacity Such
patients should choose a sedentary occupation and should engage
i normal activities if possible Competitive sports strenuous ex
erase and exposure to inclement weather should be avoided
Congestive heart fatlure when 1t develops should be treated as
outlined on page 53

FProphylavs

No specific measure 1s available for prevention of mmual or re
current nttachs of rheumatc fever It s very hkely that there will
be none unul the cause of rheumatc fever 1s known It will be
useful 1n the meantime to mamntain the patient s nutrition at a
high levcl and to avoid chilhing, inclement weather, and exposure
to persons with contagious disease particularly sore throat ind
upper respiratory wmlections

Very encouragmg results have been obtamed by the use of
prolonged continuous daily admimstration of sulfonamides as a
prophylactic measure against recurrent attacks of rheumatic intec
tion 5 & 22 28 2 9 Observation of large numbers of patients
with suitable controls over periods up to ten years has shown that
recurrence of rheumatic activity may be reduced to one fifth or
less The method consists of giving sulfanilamude or sulfadiazine
in doses of 05 gm three times daily throughout the year for a
pertod of at least five years m the case of adults and n children
unul the patient reaches the age of twenty one Sulforamide
praphylaxis is anitiated after rheumatic activaty has subsided but
before the patient leaves the hospital The patient must be asymp
tomatic and afebrile and the white blood count must be normal
although 1t 15 unnecessary to wait for a normal sedimentation
rate before startng sulfonanudes It is necessary, of course, that
the foregoing criteria of inactaty be obtained after salicylates
have been discontinued for at least a week Toxic reacuons are
mild and comparatively rare especially with sulfadiazine The
most common are nausea ‘vommung skin eruptions, mild fever
moderate anermia and leuhopenta It 1s unnecessary to discontinuc
the sulfonimude unless the toxic reaction persists or becomes more
severe Toxic reactions when they occur, are most likely to appear
during the first few weehs alter sulfonapudes are started but
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The method dueloped by us ind the one we sull anploy in
the majority of our pitients consists of wtramusculir injection
of pemerllin every hour dav wnd mght It 1 based upon the prin
cple that the concentration of pemailhn n the scrum begns to

2

2 20_24 28 32 36 40

TEMPERATURE
238 %

corvre ** - - - ="
E9900|
38
£ 200]
z2
g TN
Q8 %0
3% 0 [ | [ |
oc ’ l
; i
. i l i
o 1
T o
50
W
gk
“e
o ] ]
CASE 4

big 7 ~Lxample of rapid and permaneac cure v h peeaillin A 51 sear-utd
+ oman with a history of rheumanc fever  An abscessed tooth v as extracted v »
davs before admussion but no prophylactic treatment was emploved Three
blood cultures were positise for Streptococcus  mdans There was a presvstolic
snurmur at the apex and 2 palpable pleen Pemcilin 8500 units was ingected
intramusculashy eveey houe day and neght foc © ent-one davs There bas beew

o during the subscquent period of obs s huch 13 nearly threc
and onc hall years

fall sharply in the second hour after an intramuscular igjection ¢
3% We have found that hourly intermuttent mtramuscular njec

tions of pemcillin will mamntam a hugh and effecuve concentration

of pemeidhin m the blood at alf imes More recent studies m our
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matertal on the surface of the vegetations It soon became evident
m our own work ind in the expericnce of others that anticoagu
lants were not necessary ' 23 34 v 236 Eypenmental proof
that anticoagulants are unnecessary wis recently furmished by
Nathanson and Iiebhold who showed that penicillin penetrates
such vegetations with ease 37 It also became apparent that inter
rupted intr unuscular ijection of pemeihin was as efficacious as
continuous intravenous infusion provided the same daily dosage
w1s used for the same length of time

Tig 6 —Healed stage of ubacute bactenial endocarditss after trearment with
pemcillin Secuion of stump of acriie cusp showing o evidepce of artn n
flammation or indications of bactenal acuvity

Most chimaians now use mterrupted intramuscular injection of
pencilhn It was formerly necessary, when very resistant organisms
were encountered to use larger amounts of penicillin by wmtra
venous snfusien since not enough old penicillin could be dissolved
in 1 or 2 ce of solvent the usual volume for intramuscular mjec
tion Crystalline penicilhin which 15 now avaulable s much more
soluble Tt 1s very Dikely that enough pemaillin can now be mjected
ntramuscularly to meet all requirements The frequency of injec
tion varies but the total daily dosage and the duration of treatment
depend on the sepsitiaty of the causative arganism to penicilhn
and the chnieal response to therapy
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ratc m1y remun moderately accelerated for several weeks after
other si,ns of 1ctne mnfection have disappeared to become normal
spontancoushy after 1 short time '* S Patents who harbor
more resistant organisms may require treatment for several months
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CASE 5
Tig 8-—A 19year old girt with a history of congenstal heart disease and
congenital syphilis Chills and fever began one week alter ¢xtraction of an ab
scessed tooth  Machinery murmur over pulmonic area and a diastolic murmur
at the juncuon of the left third nb and sternum Three blood cultures were
positine for Streptococcus vindans The pauent recer ed 8300 umts of pen cillin
intramuscularly every hour dav and might for six v echs No evidence of acute
infection since weatment nearly three and a half years ags Operative repair
of the patent ductus arteriosus not d because of the a:
valve tncompetence

1ated aortic

before active infection 15 finally eradicated No patient should be
discharged from the hospital immediately after peructilin 1s dis
continued  All patients should be watched closely for two more
weeks after all therapy 1 discontinued  durtng which time further
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paents have shown that 1 yood e e blood lovel of pemeillin
may be mamtatned by usang larger indnadual doses 1t longer
mtavals We are now using, doses of 50 000 umits very two hows
with good results This method permuts the use of the same total
daily dose with injecuons at intervals of two hours, 1 ¢, 12 mstead
of 24 ijections 1 twenty four hours The total daily dosage 1s
determined from the i witro sensitvaty of the causatne organism
to penicilhin We aim to maintamn a pemcillin blood level from
five to ten times the in wutro sensitiaty figure but 1t 1s wise from
1 practical standpoint to use not less than 600000 umts ewery
twenty four hours The orgamsm obtaned from blood culture 1
tested for sensitivity to pemcilhin by the serial dilution method,
using a standard strain of staphylococcus aureus of known senst
tivity as a control Strains of streptococct which respond to less
than 006 Oxford Umt will generally react favorably to 600 000
units of pemcilhn in twenty four hours More reststant strains will
usunlly require more the actual dosage bemng determuined by
chnical trial with increasing amounts We have given as much
as 3 000 000 umits in twenty four hours in ene case and 6 000 000
units m another with success 1n patients with very resistant organ
1sms

The total twenty lour hour requirement of pemcillin 1s dis
solved 1n shghtly more than 24 cc of solvent and 1 cc 15 njected
deeply 1n the buttocks and ekewhere every hour day and mght
Continuous intravenous infusion s used 1f the mdividual dosase
required 1s too great to be dissolved 1n 1 cc of flud the usual
volume for intramuscular injection Continuous intramuscular
drip has been used successfully  #* #! There 1s no real advantage
with this method wince the patient soon becomes accustomed to
hourly mjections, even durmng, sleep and absorption 15 apparently
more certatn

The duration of treatment should be from six to erght weel s, preferably
the latter but therapy shoukd not be disconunued unul there 1
1casonable evidence that infection has been overcome permt
nently It may be assumed that active infection 1s eradicated when
general nutrition 3s defimtely improved when at least 3 con
secutine blood culturcs remain sterile nd when the temperature
and white blood count have beecome normal It 1 preferable that
the sedimentation rte also return to normal but this 1s not neces
suy ance we and others have observed thit the sedimentition
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the course 3¢ 3% * Regular pemallin admmnstration should
be conunued on the day before during and after extraction 1f
pemcillin 15 already discontinued and the sockets should be packed
with gauze saturated 1 pemcillin solution, employing 5 000 units
per cubic centimeter of solvent We hav e used para amino hippuric
acid successfully to rase the concentration of pemcillin m the
bloocd where the orgamism was very resistant and the patient
seemed to grow progresstvely worse mn spite of very large doses
of pentcillim We employed the method of Beyer Flippin Verwey
and Woodward which retains pencilin i the blood by greatly
reducing renal ehmnatton of pemeillin ** The method consists
of simultaneous continuous intravenous mfusion of large doses
of pemicilin 1n a 6 per cent sodium para anuno hippurate solu
tion Acute toxicity of sedium para amuno hippurate 1s low and
practically no symptoms are encountered when the rate of n
fusion 15 adjusted to B0 mg per hilogram per hour Caronamude has
recently been suggested 1n doses of 2 gm orally every four hours to
ncrease the concentration of pemacillin n the plasma Priest and
MeGee have recently reported success with streptomycin in pa
tients with streptococer highly resistant to pemecillin and suggest
that streptomycin mught be of value when the causanve agent 1s
a gram negative bacillus msensitive to pemallin *° They used
500 000 umts (0 5 gm ) per day but state that the dose must be
adjusted 1n accordance with the needs of the patient

Congestive heart failure may develop 1n from 20 to 25 per cent
ot patients after recovery from active mfection ®  *% It 1s prob
ably due to myocardial damage and to mcreased deformaty of
heart valves after healing by scar uissue The degree of failurc
will depend on the extent of damage but treatment 15 the same
as outhned for congestive heart failure on page 53

THE HEART IN INFECTIOUS DISEASES

lhe cardiovascular system may become imolved m many
lorms of infectious disease It 1s important however to distinguish
between actual cardiac mnvolvement and peripheral circulatory
collapse Peripheral circulatory collapse 15 imtiated by peripheral
vascular dilatation and later by decreased arculating blood volume
with madequate venous return to the heart Treatment in such
mstances 1s directed chiefly to restorauon of the blood volume by
intravenous infusion of blood plasma or other fluids
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blood cultures and pertinent laboratory work should be studied
to make certain that mfection 1s actually eradicated It 15 1 source
of satisfiction that recurrence 1s rare mn patients who are treated
adequately especially of there 1s no evidence of activity for three
ar four weeks after treatment 1s discontinued
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Fig 9~~A 21 year old woman with a history of rheumafic pancardits and
congestive heart faulure at the age of eight Shght to moderate cardiac failure
since then Il for three weeks with cvidences of subtcute bacterial endocarditis
and pregnancy of about three months duraton Three blood cultures positive
for Streptococcus vindan  She recerved 8300 to 16 600 umts of pemcilhn intra
muscularly every hour for fifty six days Abdominal hysterectomy was performed
on the forty first day of treatment because 1t was felt that the patient s cardiac
condition not the mfection would not permut successful pregnaney The patient
made an uneventful recoverv and ha remained well up to the present atmost
three years afler treatment

RBC

SERRATE HB

Supplementary treatment 1s useful and generally 15 neces ary
A high caloric high vitamin diet should be used Blood trans
fusions of citrated blood or packed red cells should be gven 1t
the beginmng of treatment if anemia 1s present which 1 usually
the case Bed rest v desirable as long as fever persists Addstional
symptomatic trextment such as hypnotics sedatives iron laxa
tves ete  should be used as indicated It 1s believed that infected
teeth should he removed during trextment in order to shorten
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CONGENITAL MALFORMATIONS OF THE
HEART AND GREAT VESSELS

Significant advances have been made m the treatment ol certain
forms of congenital malformations of the heart 2nd great vessels
Infection superimposed on congenital defects can be cradicated
by pemellin or other antibiotics and various malformations may
now be cured or relieved by surgical treatment

PATENT DUCTUS ARTERIOSUS

Patent ductus arteriosus was formerly considered a compara
tively innocuous congemtal malformation Careful studies show
that 80 per cent of such patients die as a result of this condition
at an average age of thirty five n other words therr hfe expec
tancy was shortened considerably About 60 per cent of the deaths
were due to cardiac fatlure and 40 per cent to subacute bacterial
endarteritis and endocarditis 24°

Successful ligation of a patent ductus arteriosus was performed
by R E Gross and subsequently by a number of other surgeons
The indications for operation according to Gross?*® are

1 Retardation of physical development This 1s best appraised
after the patient reaches si1x years of age or more

2 Cardiac fallure or embarrassment of the crculation either
m the past or at the time of examinatton This includes appreci
able enlargement of the heart or undue increase n heart rate after
moderate exercise

3 Orthopnea

4 Subacute bacterial endarteritis of the patent ductus artert
osus was added later as a further mdication *7

5 Patients with patent ductus arteriosus of sigmficant dynamic
magmtude 1 whom none of the foregoing indications for operation
are present are now advised to undergo surgery 1n order to lengthen

Life and to prevent the various compheations which frequently
occw

123
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Cardiac involvement, on the other hand often requres httle
more therapy than treatment directed to the underlying, systerme
wfectious disease  Cardiac mvolvement which develops n the
course of acute fectious disease 1s often transient, lasting a few
weeks and leaving no permanent damage 1n later years More
severe mvolvement of the heart must be treated by bed rest
antibiottcs  and  symptomauc treatment ncluding therapy of
cardiac failure if 1t develops It 15 well to remember that digitalis
and 1ts allies are frequently much less effectrve 1n the presence of
active infection or inflammation of the myocardium

Myocardial imoleement 1 diphtheria 15 a much morc serious
discase although here too, no permanent damage results m pa
tients who survive the acute stage Treatment consists of strict
bed rest unul all signs of myocardial mvolvement cluding
electrecardiographic changes, have disappeared Situng up or
getung out of bed durmg the active phase of diphtheritic myo
carditis may be followed by sudden death Adequate antito¥in
early 1n the course of diphtherra, 1s the best prophylactic measure
against subsequent myocarditss but 1t 15 of httle salue after the
toun of diphtherta damages the heart Stimulants such as ept
nephrin or caffemne are of httle value and may do harm The same
1s true of digitalss and 1ts alles Beneficial effects have been re
ported after mntravenous or intramuscular injection of 100 to 200
cc of 10 per cent dextrose solution 24* Improvement 1s often only
temporary but the mjection may be repeated as often as necessary
unul the patient 1s on the road to recovery
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recovery wath return of systolic blood pressure to normal i the
upper extrennties and appearinee of normal pubations i the
lower limbs The best age for opcration 15 between sisteen and
twenty, 1¢, before the proximal aorta becomes dilated and too
thin The techme his now been perfected so that there 15 a com
paratively low operative mortality 1 the hands of thase expert
enced 1n such operitive procedures

OTHTR MALFORMATIONS OF THE AORTA AND
LARCER VFSSLLS

Congemtal double aortic arch may compress the trachea or
oesophagus and cause dyspnea or dysphaga Surgical division
of one of the aortic arches 1s feasible and 15 followed by relief of
symptoms An anomalous nght subclavian artery may interfere
with nursing This artery may be divided with good results Cir
culation to the arm 15 mamntamed adequately by collateral vessels
after such an operation  °

PUI MONARY STENOSIS WITH INADEQUATE CIRCU
LATION TO THE LUNGS

Pulmonary stenosis with inadequate circulation to the lungs
may be relieved by surgery if associated with the tetralogy of
Fallot pulmonary atresia with or without dextroposition of the
aorta and with or without defective development of the night
wentricle a truncus arteriosus with bronchial arteries and a single
ventricle with a rudunentary outlet chamber 1n which the pul
monary artery 15 Small in size ' The operation conssts essen
tially of anastomosing a branch of the aorta and one of the pul
monary arteries 1€ the creation of an artertovenous fistula n
arder to re aerate some of the blood n the aorta before distra
bution to the persphery The best age for operation 1s in children
over two years of age so that the vessels are farge enough to mamp
ulate The operation 15 difficult but relief of cyanosis dyspnea and
faugability 1s very rapid and oxygen saturation 1s increased
greatly Excellent results were obtamed m nearly three fourths
of the patients The operative mortality bas been about 14 per
cent Another operation has been devised recently which consists
of a direct anastamosis between the aorta and adjomning pulmonary
artery * Here too an arteriovenous communication 1s made
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The mitial operation consisted of mere hganon of the patent
ductus but 1t was not always possible to attamn complete and
permanent obliteration of the vessel Ligation was then combined
with wrapping of cellophane tround the vessel to sttmulate regtonal
formation of scar tissue and further constriction The latest and
best method consists of completely dividing the patent ductus
arteriosus The operative mortality m experienced hands 1s very
low All patients show marked gain 1n weight and physical develop
ment Cardiac failure disappears and subacute bacterial endar
teritis 1s completely eradicated

‘The best results are obtamned when only uncomplicated cases
of patent ductus arteriosus are submutted to operation It 1s very
question ible whether operation should be advised when other
cardinc abnormaliues, erther congenital or acqurred, coexist The
operation should not be performed when the patent ductus arter:
osus acts as a compensatory mechamsm for other assouated con
genttal defects

Operation has been successful 1in eradication of nonrheumatic
infection of the patent ductus It has been our practice to treat
such patients with pemcillin in the manner described for subacute
bacterial endocardiuis Infection can be arrested 1n a few weeks
and the patient then becomes a better surgical msk because of
greatly improved general health and healing of the lacal processes
m the ductus Operation 1s then advised mn order to prevent re
currence

COARCTATION OF THE AORTA

Coarctation of the aorta may be well tolerated and may be
compatible with a long and acove hfe Serious complications mdy
develop 1n others which can lead to incapacity and death Hyper
tension above the coarctation rupture of the aorta and mfection
with the streptococcus viridans may occur at any time, hence
surgical correction of the constriction 15 justified 1n such pauents

Esperiments on ammals showed that a segment of the aortd
could be resected successfully 24* This was followed by successful
resection of the coarcted aortic segment 1n humans ?° A fairly
large number of patients hase simce been operated by this method
As much as 1} inches of the narrowed segment of the aorta is
resected with subsequent suture of the two ends of the orta No
bleeding, and no stenosis followed and the patients made 4 good
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DISEASES OF THE PLRICARDIUM

ACUTE FIBRINOUS PERICARDITIS

1he basic principles 1n treatment mnclude eradication ot the under
lying cause when possible bed rest and such sy mptomatic therapy
as may be necessary Salicylates may be given in rheumatic pert
carditis as outlined under treatment of rtheumatic carditis General
hygtenic measures are indicated m tuberculous pericarditis thy
roid substance 1n mysedema appropriate vitanun therapy in
vitanun deficiency and antibiotics such as pemcillin when pen
carditis 1s of bacterial onigin

Bed rest 1s necessary 1n all mstances until symptoms and mani
festations of nfections or inflammatory activty are no longer
present The most comfortable position 1n bed will generally be
a semi sitting posture The patient should remam i bed until
the temperature heart rate white blood count sedimentation
rate and electrocardiogram have all returned to normal and have
remained so for about two weeks after all medication has been
discontinued

Discomfort and pain will usually disappear when inflammation
subsides Precordial pain may be controlled by the application of
an 1ce bag and by oral admimstration of codetne 15 mg (3 grain)
or sodium salicylate 06 gm (10 grains) several times daily
Morphine or 1ts allies may be used it the forcgomg measures
prove madequate

PERICARDITIS WITH EFFUSION

Lhe same general therapeutic measures which were outlined for

acute fibrinous pericarditis are useful 1n pericarditis with effusion
Paracentesis 1s ind 1 1f cardiac t d

develops 1e
of pericardial effusion causes severe dyspnca orthopnea engorge

ment of the vemns of the neck congestion of the lier or rapid
drop 1 blood pressure The technic of pericardial paracentesis
17
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for the same purpose 1s in the operation described above Equalls
£ood results have been obtained with both tvpes of operation but
neither should be attempted unless the surgeon 1s experienced
this field of surgery It 1s to be remembered that such operations
are merely palliative 1n the sense that they increase comfort and
probably prolong bfe Theyv are not curiive and the ulumate
outcome after several vears remains to he determned

NONRHEUMATIC INFECTION OF CONGENITAL MAL
FORMATIONS OF THE HEART AND GREAT VESSELS

Such congenital malformations are subject to infection particu
larly by the streptococcus virtdans The method of treatment s
the same as described for subacute bacterial endocardins The
results are equally good burt surgical repair should be attempted
after mfection has subsided if the lesion 1s one which can be treated
successfullv by surgery This will present recurrence of the 1n
fection as well as other complications inaident to the malforma
ton 1tself

Other forms of congemtal heart disease must still be treated
symptomatically  Such patients hhe those with chronic rheu
matic heart disease, are often less reststant to infection than normal
children hence they should be protected from exposure to various
infectious diseases and inclement weather Nutnuon should be
maintained at a high level Cyanosis and dyspnea when due to
interference with oxygen exchange in the lungs <hould be treated
by admumstration of oxygen and cardiac farlure will require the
measures described under congestne heart fulure
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The needle 15 pushed through the previously anesthetized area
n the skin and a small amount of procaine 1s deposited 1n the
deeper tissue The needle 15 then pushed 1n further 1n short thrusts
with infiltration of the path as the necdle approaches and enters
the pericardial cavity The plunger of the syringe should be with
drawn shghtly alter each thrust to determine whether flud has
been reached

The average depth to which the needle 15 nserted 1s about 3
or 4 cm 1n any of the routes except those near the sternum Fluid
may not be obtained immediately upon entering the pericardial
sac It may be necessary to ult the needle m various directions
to 1nsert 1t a bit farther or to withdraw 1t for a short distance A
stylet may be inserted in the needle to make certain that the lumen
1s not obstructed by a flake of fibrin It 15 wise to nlt the needie
so that 1t lies parallel to the surface of the heart once the flud
1s reached This will reduce trauma to the surface of the heart
as 1t strikes agamst the pomt of the needle at each systole

The removal of even small amounts of fluid may be followed
by strihing relief No attempt should be made to remove all of
the flud and under no circumstances should more than 500 to
700 cc be asprrated at any one sitting Paracentests may be per
formed as often as necessary 1n order to provide symptomatic
reltef It has been recommended that removal of penicardral flurd
i tuberculous pericarditis be followed by introduction of about
150 cc of air mnto the pericardial sac There 15 no agreement that
any useful purpose 15 served by such treatment and there are
reports that disagreeable symptoms may result

PURULENT PERICARDITIS

Thus condition may now be treated successfully by aspiration
of the flmd and mnsullation within the pericardial sac of 10 000
to 20 000 umts of pemeillin in 10 to 30 cc of physiologic solution
of sahne  * 233 Intramuscular ijection of 30 000 unuts of penic
ithn every three hours day and mght should be used at the same
time until the condition is under control No reactions were
noted and both the aspiration and instillation of pemicillin may
bhe repeated as often as necessary Surgical dramage with further
local and general treatment with penicillin or other antibiotics
will be necessary as m other abscess cavities if consers ative meas
ures prove tnadequate
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1s described m the tollowing ~ccton on the treatment of whcreu
lous pericarditis

It 15 frequently very difficult tn the presence of wtive rheumatic
heart discase to decide which signs aind symptoms are due to the
effusion and which to cardhac enlargement [t 1s well to remember
that pericardial paracentesis 1s seldom if every necessary n active
rheumatic heart disease even if pericardial effuston s present
Such effustons are generally much smaller than 1s estimated from
clinical evidence Resorpuon takes place readily as the mflam
matory process subsides especially after the use of salicylates
Boas and Ellenberg reported rapid resorption of rheumatic pen
cardial cffuston after oral admunistration of 10 to 14 gm of salicy
lates daily 5%

TUBERCULOUS PERICARDITIS

The fibrinous variety requires the same general measures em
ployed 1n the treatment of tuberculosis elsewhere 1 the body
Tuberculous perrcardiis with effusion 1s treated in the same
manner but paracentesis may be necessary if cardiac tamponade
develops Surgical treatment other than aspiration i« disappointing
and may prove disastrous

Pericardial paricentesis 1s performed with a needle 2bout 3
mches (7 5 cm ) long and about 1 mm 1n diameter The patient
15 supported on a back rest 1 a semt sitting posttion after receving,
a subcutaneous tnjection of 15 mg (3 gran) of morphine or onc
ot 1ts allies The site of puncture 1s cleaned and stenilized 1n the
uswal manner and the skm 1s anesthetized by 1nfiltration with 1
1 per cent procaine solution Several sites are available but the
one chosen most frequently 1s m the left fifth mterspace about !
or 13 cm nside the lett border of cardiac dullness or left bordel
ol the raentgen shadow of the heart A pomt within the fourth
or hith interspace near esther the left or right border of the sternurt
may also be used provided it 1s within the area of cardiac dullness
The epigastric route has the advantage that it druns the more
dependent portions of the pericardial sac The needle 1s inserted
at the junction of the left costal arch and sternum and 15 then
directed upward and bickward at an angle of about 30 or 35
degrees for 1 distance of 1bout 4 cm or until flusd can be aspirated
It 1s well to attach a laige syringe contaimng 10 or more cc of
the procaine solution to the needlc before puncture 1s attempted
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Surgeons <killed in this type of operation obtain complete cure
m 1bout 50 per cent defimte tmprovement 1n about 25 per cent
and failure or death in the remaining, 25 per cent Such results
must be considered quitc satisfactory 1n view of the gravity of
the illness and the futility of all other forms of treatment

Medical treatment alone may be necessary 1if surgical manage
ment 1s not available or if 1t 15 contrandicated The chief measures
are bed rest, restriction of salt and fluid intake mercunial diuretics
and dramnage of eflusions 1n the abdomen and chest by para
centesis Digitalis 1s of Iittle or no value since the fundamental
disturbance 1s mechanical mterference with venous return to the
heart rather than to inherent myocardial failure The patient
may 1mprove from time to time on such management but the
course 15 progressively down ll with death after a prolonged
pertod of mvahdism unless surgical treatment can be mstituted
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CHRONIC ADHESIVE PERICARDITIS

Adhesions between the pericardium and other structures in
cluding the chest wall were formerly believed to cause myocardial
exhaustion and cardiac farlure Experimental and clhinical ev
dence shows that the strain of constant tugging aganst such ad
hesions does not play as important a part n cardiac fatlure as
was formerly believed unless there 15 coexisting myocardial or
valvular disease The decisive factor even 1n such instances 1s
the myocardial and valvular disease rather than the adhesive
pericarditis  Operations designed to free such adhesions or to
make the chest wall less nigid are believed to fall short of what
pericardial surgery can offer ' The treatment of such patients
1s primarily medical and consists of the measures described mn the
therapy of congestive heart faillure but Brauer s cardiolysis opera
tion may be considered 1f conservative measures fail

CHRONIC CONSTRICTIVE PERICARDITIS

Chrome constrictive pericarditis 15 a condition i which the
heart becomes encased in a fibrosed thichened pericardium Like
all scar tissue the thick nonelastic pericardium shrinks thus
compressing the heart so that 1t cannot accommodate 1self to
normal diastolic filling The result 1s engorgement of all veins
proximal to the heart with congestion of organs and tissues drained
by such vemns Cardiac output 15 reduced as a result of dimimished
venous return to the heart and to a lesser degree by mterference
with systolic contraction * Adhesions to other structures may or
may not be present but these are of minor sigmficance Interest
mgly enough 1t 1s quite rare for other mmportant forms of heart
discase to be present in patients with constrictive pericardrtis

Surgical decortication of the thick nonelastic pericardum 15
the most satisfactory form of treatment The prospects of complete
cure are good and recurrence of symptoms 1s rare The techmic
of this operation 1s described 1 the excellent reports by Churchill

58 Beck ?5° Blalock and Burwell 3° and by Harrington °°
Heuer and Stewart believe that operative mortality can be re
duced below the average 25 per cent by careful preoperative
preparation ®* These authors plan a long and very careful pre
operatrve regumen with the result that they could report ei,hteen
operated patents without a single death
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THE HEART IN HYPERTENSION

Cardiac complications are frequent in hypertension 1he more
frequent are congestive heart fallure angma pectoris and myo
cardial infarction Treatment of these conditions 1s discussed else
where here only the therapy of hypertension will be described

ASYMPTOMATIC HYPERTENSION

Treatment of hypertension 1s stll unsatisfactory Nerzous or
emotonal stramm 1s an mmportant factor in hypertension especially
m persons with a farmhal lustory of elevated blood pressure All
sources of worry or anxiety should be elimnated if posstble
espectally concern about the patients own hypertension The
patient should be assured and encouraged and 1t should be pointed
out that a long and actve life 15 posstble even when blood pressure
has persisted for years at high levels It will be well to emphasize
that 1t 1s the condition of the arteries rather than the height of
the blood pressure which 1s important Frequent deterrmnations
of blood pressure should be avoided and efforts should be made
to prevent the patient from becoming fixed to the sphygmoman
ometer Regular hours moderation m work and exercise and a
calm state of mind will do much to dispel the nervous symptoms
which are often attributed wrongly to hypertension The foregoing,
measures are frequently suffictent for the werage pnent with
Asymptomatic hypertension

HYPERTENSION WITH CARDIAG SYMPTOMS

Bed rest will result in temporary reduction of hypertension n
many 1nstances and may ward off impending cardiac falure or
other distress The best results are seen 1n the earlier stages of
essential hypertension when marked fluctuations are stll present
The maxtmum drop 15 generally observed during the first week
alter, which the blood pressure remains more or less stationary

Unfortunately the blood pressure begins to rie agam shortly
133
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drug The dose may be incrensed 1f the blood pressure docs not
il and the blood levl 1s less than 6 mg per 100 cc provided
no tovie symptoms develop They report sustamed 1mprosement
i about 47 per cent of their patients The dose must be varied
~nd the blood level watched dunng the entiee course of treatment
which 15 for the Iifetime of the pauent since hypertension returns
when the drug, 15 discontinued Thiocyanates can cause severe
touc reactions md even death but blood pressure 15 sometimes
lowered when other measures fail The margin of safety 1s narrow
and death may occur when the blood level 1s under 12 mg per
100 cc, the so called safe maximum Toxic symptoms occur n
a considerable number of patients even when blood levels are
within the safe range It 15 problematical whether the somewhat
better results obtained with thiocyanates in lowening, blood pres
sure justity their use 1n view of their tovicity and the close super
vision under which they must he given

DIFT

Diet has been 1n important element 1n the treatment of hyper
tenston  Reduction of weight m obese patients 1s important and
can be achieved by use of a well balanced 1200 calone diet The
loss m weight will be gradual intense hunger and weakness will
be avoided and the patient will be re educated in his eating
habits Thyroid substance 1s to be used with caution and only
when necessary Violent exercise hot baths steam cabinets and
similar measures are dangerou The best results will be obtained
by severe restriction of <alt and other dhetary elements

It has been known for many years that hypertension and edema
can he relieved by reduction in 1ntake of salt and particularly of
sodum  Kempner has recently popularized severe restriction of
salt protein and fat and reports exceéllent results with such 1
diet 1 hypertension '' He has shown by clinieal and laborators
studies that such 2 diet does not result 1 depletion of blood pro
temns and hemoglobin and he has demonstrated that mtrogen
balance 1n mawmtamed m spite of severe restriction of proteins
This would <eem to refute the contention that hus results are due
to starvation of the patent

Kempner reports significant reduction m hypertension i more
than 60 per cent of patients and the reduction persists as long as
the pauent 1s maintaned on the diet There 15 also loss of edemn
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iter the pauent leaves his bed Bed rest 1 of value chiefly when
hypertension causes severe headache vertigo ind other symptarms
including impending, cardiac compheations

Drugs do not induce a sustamed drop 1n blood pressute unless
such medtcation 1 continued mdefinitely  Most drugs lose then
cfect after 1 few days Litle or no benefit can be expected from
drugs m hypertension 1woaated with nephritss or in milignant
nephrosclerosis The best results will be obtuncd m the carher
stages of essential hypertension

Sedatives by relieving nervous tension may be of value tspe
aally 1n essential hypertension  Phenobarbital 1n doses of 15 to 30
mg (4 to 4 gram) three times duly or bronudes 1n doses of 65
to 1 gm (10 to 15 grams) two or threc times a day may prove
useful It will be wise to alternate a period of barbiturate tor a
week with a period of brormdes for a sumlar length of tme m
order to prevent development of tolerance for the former or
bromism with the latter

Nitrites may reduce blood pressure in hypertension but this 1y
by no means the rule Nitroglycerine produces only 1 transient
fall 1in pressure and 1s not switable where sustained lowering s
desired The preparations employed for more sustained reduction
in blood pressure are sodium mtrite 1n doses of 65 mg (1 gramn)
mannitol hexinitrate 15 to 30 mg (#} to } gram) or erythrol
tetramitrate 15 (o0 30 mg (4 to % gram) threc times daly All
threc exert about the same clinical effect which 1s usually not
very striking ECrythrol tetramtrate frequently cuses severe head
ache Al mtrites result m tolerance with Joss of effect mn a few
days but this tolerance disappears after the drugs are disconunued
for two or three weeks A further disadyantage 15 that devclopment
of tolerance to any one establishes cross tolerance to all otha
members of the nitrite group '**¥

1hocyanates or sulfocyanates have 1, an been advocated for
hypertension when symptoms occur Birker and his co workas
susgest that potassum thiocyanate be admimstered 1n doses ot
03gm (5 grawns) daily and that the dose be adjusted 1n accord ince
with the blood level and clhinical effects 2°5 They state that a
blood level between 8 to 12 mg per 100 cc 1s ideal and that this
Jevel should not be exceeded A rapid drop in blood pressure
during the first two weeks or the development of toxic symptoms

requires reduction i dosage or complete discontinuance of the
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obtamed excellent results with thus method of treatment with
the patient at work provided he cooperated faithfully

The diet consists essentially of 200 to 300 gm of any kind of
rice as much sugar as desired and about 1000 cc of frutt jutce
daily The rice 1s served 1t il meals and may be boiled or ste imed
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Fig 11 —The effect of treatment of hypertension 1 a 57 year ofd man by
means of a salt free diet The hyperten 1on had been present for thirty years
mtermittent at first but persistent for the last six years Thiocvanates and
other methods of treatment were eflective The bloud pressure on mitial exarm
nation July 25 1947 was 200/136 mm Hg The pauent was placed July 25th
on the regimen just described and with the results shown above Additions to
the diet a3 outhned 1n the legend of Figure 10 were begun on August 20th
The pauent feels well and heeps at his work without difficulty

Il A Lolondol
12 25 32 39 46

Ordmary white rice may be added slowhy to boiling water and
llowed to boil for twenty mnutes more It 1s then draned 1n a
collander washed with hot water and served or 1t may be steamed
for twenty minutes more before serving Washing with hot water
1s ormitted 1f wet rice 1> preferred Sugar oranges pineapple or
apples either fresh or canned, may be added for variety
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tmprovement mn retinopathy and m the electrocardiogram, and
cardiac enlargement 15 reduced This regumen 15 very useful m
persistent hypertension particularly when cardiac failure with or
without edema or congestion develops It will prove of value when
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Tig 10-~The effect of treatment ot hypertension in a 53 year old womin

oy means of a salt free diet Fhe pauent had had hypertension for at least four

rears with headache tinmitus nervousness and nocturia The average sustained

iystolic blood pressure was well over 190 mm Hg The blood pressure on 1miial

“xamination was 210/130 mm Hg She was placed on the loregoing regimen

n Aprl 1 1947 with the results iflustrated i this Tigure Lags fish chicken

egetables and salt frec bread were added on April 15th The patent remained

umbulatory during the entire course of treatment with maintenance of the
sood pressure at normal levels for the first ime in four vears

he patient 1s prone to attaicks of pulmonary edema or where
:dema or congestion are resistant to diwuretics and other forms
of treatment The difficulty les in maintarming so monotonous a
fret Many patients refuse to follow 1t after a varniable length of
ime unless they are under strict superviston 1 2 hospital I have
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different operation %3 Their results were approsimately the sime
although their mortahty rate was 3 6 per cent

These results are encouraging and may be improved in the
future Not all patients with hypertension should be submitted
to operation Asymptomatic hypertension should be treated by
conservative measures unless the blood pressure remains very
high for more than a year or defimite changes begin to occur 1n
the heart, cerebral vessels kidneys electrocardiogram or heart
Low salt diet and other measures should be tried before patients
are selected for operation since the reported results are at least
as good as with surgery and no harm can be done Selection of
patients for operation should be made on the bass of probability
ol a good result as deseribed by Smuthwich and Peet & o3
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Lhe total daily diet will thus furnish about 2000 calories and
will conust of about 450 gm  of carbohydrate, 20 gm of proten
5¢m of fat 02 gm of sodium and hout 015 gm of chloride
All fresh frwits and frurt juices are allowed except nuts, dates and
avocados Dried or canned fruits arc perrmtted provided only
sugr has been added Tomato juice and other vegetable juices
water and especially salt or other forms of sodium are not per
mitted

Patients will usually lose considerable weight, especially durin,,
the first two or three weeks but most of this 1s due to loss of water
Larger portions of food may be served if the pauent becomes
weak or very huangry It will be usetul to admnister 06 to 1 gm
of ferrous sulfate and the following as a supplement to the strict
diet as outlined vitamin A, 5000 units vitammn D 1,000 umts
thiamine chloride 5 mgy riboflavin, 5 mg  maunamide, 25 my
and calctum pantothenate 2 mg

Additions may be made to the dict after satsfactory results
have been attamed but these should be added one at 1 time 1
order to determine the patient’s tolerance and responsc Non
legumnous vegetables small portions of potatoes lean beef
chicken fish or an egg a day may thus be added A rise 1n blood
pressure, recurrence of edema or reappearance of any other un
favorable sign will require immediate return to the onginal rice
and fruit diet

SURGICAL TREATMENT OF HYPERTENSION

1he only operation which actually cures hypertension 1s re
moval of 1 pheochromocytoma when this tumor 1s the cause o
high blood pressure Removal of adrenal tumors or unilateral
nephrectomy 1n disease of one kidney has proved disappointing

Great interest has been aroused by the good palliative results
obtaned by supra and infradiaphragmatic splanchnic resection
although no permanent cures have as yet been reported Smith
wick observed a large group of patients for several years alter
operation More than one half showed sigmficant improvement
1n blood pressure eye grounds, electocardiogram, cardiac and
renal function and general well bemng ¢ The operative mortality
was 22 per cent Postural hypotension and other disagreeable
symptoms followed operation but disappeared graduilly aftes
several months Peet and his co workers reported on 4 somew hat
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THE HEART IN ENDOCRINE AND METABOLIC
DISORDERS

THE HFART IN MYXFDEMA

The goal n treatment should be maximum freedom from cardiac
symptoms with the smallest possible amount of thyroid substance
which will accomphsh this purpose This rather than a normal
hasal metaholic reading should be the mark at which to aim

The usual measures employed 1n ordinary congestive heart
fatlure will not greatly affect disturbances 1n cardiac function due
to myxedema Digitahis 15 badly tolerated 1nd opiates are very
dangerous 1n such patients

Cautious oral administration of a standard US P preparation
of thyroid substance 1s the most important single element n
treatment 2%+ It 1s better to work up gradually to the required
dosage than to run the risk of untoward symptoms by using larger
amounts at the beginning of treatment Commerctal preparations
of thyroid are not all of the same potency per umt of weight
Hence one should fammltarize oneself with the effects of a chosen
manufacturer and use that product exclusively The average mmitial
dose of thyroid substance 1s 100 mg (1% grains) once daily prefer
ably 1n the morning This 1s continued untl maximum mprove
ment 1s attained or symptoms of overdosage develop The amount
may be increased gradually if there 1s no appreciable 1mprove
ment after two or three weeks Thyroid substance should be dis
continued 1f mamfestations of overdosage occur such as precordial
pain palpitation or cramp like pains i the extrermuies No further
thyroid should be given unul all such symptoms disappear, after
which one half of the previous dose may be gren daily unul
maxtnum amprovement 1s noted The effects should then be

d by hat smaller daily for the rest of

the patient s lifetune

The 1deal basal metabolic rate 1n the treatment of myxedema

141
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continued until the basal metabolic 111¢ levels ott and maxunum
generil mprovement of the pauent lies been attamned

Direct treatment of the cardiic mamiestations may alo be
neces ary Congestive heart fatlure should be treated by bed rest
digitalis mercurial diuretics  restriction of salt intake ind the
other measurcs deseribed 1n the chapter on trcatment ol con
gestive heart fulure  1he effic ey of digitalis 15 reduced 1 the
presence of thyrotonscosss henee larger doses may be necesaary
Auricular fibrill ttion 1 not 1 contr undication to surgery and
may diappear spontancousty after operatton No speaal pre
operative treatment of auriculwr fibrillation 1s necessary other than
digitalis 1f cardiac fallure 15 present Quimidine should not be
used preoperatively as 1t seldom proves useful and may induce
untoward symptoms Qumdine may be given about ten days
postoperatively 1f auricular hbrillation or other arrhythmia per
sists

Patients who fail to mmprove with ordinary preparatory treat
ment ncluding the use of wdme or those whose cardiac failure
1s 100 scvere to withstand surgery may be treated by conservative
measures Prolonged remissions and even cures have been reported
following the use of thiouracil propylthiouracil and radicactive
1odine Cardiac symptoms may be relieved and sinus rhythm
may replace auricular fibnilaton when such conservative mea
sures result mn eradication of thyrotoxicosis

Thiouracl and propylthiouracil act by prevenuiny, synthests of
thyroid hormone 2¢ The symptoms of thyrotoxicosts may persist
for two or more weeks aiter these drugs are administered due
10 the fact that the normal storage depots of thyroid hormone are
not yet exhausted Ihyrotoxicosss ceases when all thyroid hormone.
m these depots 15 exhausted and no further synthess tahes place
while thc pauent 1s under the mflucnce of the drug

Thiouracil 1s admuinistered orally since 1t 15 absorbed rapidly
irom the gastro mtestmal tract Willhams and Clute suggest that
doses of 0 2 gm be given three tumes daily for two weeks and then
twice daily unul the basal metabolic rate becomes normal The
dose 15 then reduced to 01 gm twice daily for the next two or
three months and then once daily indefinitely ¢ Prolonged re
mussions may be obtamned if thiouracil 1s administered over a
long period of ime  ¢7 It 15 the consensus of opimon that thiouracil
1 1ot an 1deal drug for prolonged use and that 11 should be em
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15 =5 to ~10 per cent but this 15 sybordmate to freedom from
symptoms as an objective 1n treatment It 15 not always possible
to relieve all symptoms completely, hence, 1t may be necessary
to compromse with partial relief if somewhat larger doses of
thyrowd mnduce untoward effects

Thyroid substance, when given mn proper amounts will result
m 1improyement of cardiac function decrease 1n size of the heart
return of the electrocardiogram toward normal, and will induce
diurestis Other therapeutic measures will not be necessary unless
some factor other than myxedema 1s responsible for resdual
cardiac dysfunction The measures discussed 1n treatment of con
gestive heart farlure may be used 1 such patients after maximum
benefit has been attamed with thyrowd substance

THE HEART IN THYROTOXICOSIS

There 1 conuderable evidence that thyrotoxicosts daes not
sufficiently ngure the presiously healthy heart to induce cardiac
fulure Cardeac fallure when 1t does occur, 1s helieved to be due
to the additive effect of the burden of thyrotoxicosts to pre extsting
cardiac damage It follows that eradication of thyrotoxicosss mn
such crrcumstances may play an 1mportant part mn the relief of
heart failure by removing one of the two important causative
factors

Subtotal thyraidectomy 1s still the most effective method for
permanent eradication of thyrotoxicosts The risk of operation
can be diminished greatly by proper preparatory treatment and
patients my leave the hospital m a few days after operation The
so called thyrocardinc 15 rarely unable to withstand operation
Fven severe cardiac failure may not prove to be a strict contra
indication after careful preparanon and 1if the operation 15 per
formed 15 a hemuthyrowdectamy in two <tages

Preoperative preparation af thyrotosic patients with carchac
disturbances consists of the wsual measures such as rest m bed
sedation and a high caloric diet rich m carbohydrates with the
addition of sitimm B Bxtra feedings of candy ice cream and
other carbohydrates between meals are useful m ramsing storas¢
of glycosen 1 the body 1 ugol s solution (compound solution of
todine) 10 drops in a glass of milk three times daily or ome
other prepirition of 1odine v indespensible Lhese mesures rc
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continued until the basal metabolic 1 tc levels off ind masunum
genert improvement of the patient hs been attained

Direct treatment of the cardiae mamfestations may alo be
necessary  Congestive heart fatlure should be treated by bed 1est
digitihs  mercurial diureties 1estriction of salt intake and the
other measures described m the chapter on (reatment of con
gesttve heart fadure The effic iy of digitals 1s reduced in the
presence of thyrotoxicosss henee larger doses may be necesary
Aurrculat hbollation 18 not 1 contraindic on 1o surgery and
may diappear spontancously alter operation No speaal pre
operatn ¢ treatment ol aunicular fibrillation 15 necessary other thin
digstalis of cardiac failure 15 present Quimdine should not be
used preoperatively as 1t seldom proves useful and may induce
untoward symptoms Quimdine may be given about ten days
postoperatively 1f auricular fibnllation or other arrhythmia per
sists

Patients who fail to improve with ordinary preparatory treat
ment including the use of 1odine or those whose cardrac failure
15 100 severe to withstand surgery may be treated by conservative
measures Prolonged rerussions and even cures have been reported
following the use of thiouracil propylthiouracil and radicactive
wdme Cardiac symptoms may be relieved and sinus rhythm
may replace auricular fibnillation when such conservatve mea
sures result i eradication of thyrotoxicoss

Ihouracil and propylthiouracil act by preventing, synthesss of
thyroid hormone %% The symptoms of thyrotoxicoss may persist
for two or more weeks aiter these drugs arc admimstered due
to the fact that the normal storage depots of thyroid hormone arc
not yet exhausted Thyrotoxicoss ceases when all thyreid hormone
1 these depots 15 exhausted and no further synthesis takes place
while the pauent s under the mflucnce of the drug

Ihowact 1s admimstared orally sinee 1t 1s absorbed rapidly
fiom the gastro mtestinal tract Willlams and Clute uggest that
doses of 02 gm be given three times daily for two weeks and then
twice daily unnl the basal metabolic rate becomes normal The
dose 15 then reduced to 01 gm twice daily for the next two or
three months and then once daily mdefinitely % Prolonged re
mssions may be obtamed if thiouracil 1s admumstered over a
long period of tme  #7 It 15 the consensus of opinion that thiouracil
15 not an ideal drug, lo1 prolonged wse and that 1t should be cn
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ployed cluefly 1 o prepartory mewsure before oper 1ot when
1odine fails 1n this respect It 1s less effective 1n nodular toxic goter
and 1n patents who were using todine shortly before thiouracil
1s begun Relapse follows n several months after the drug 1s dis
continued but the chief abjection to thiouracil s the fact that
untoward reactions occur 1n about 13 per cent These unfavorable
reactions meclude granulopema agranulocytosts edema urticana,
and other slin eruptions, fever, allergic arthritis, vomiting ab
dominal pamn, diarrhea or enlargement of the salnary glands
Patients recewving thiouracil should be examined every week and
should have blood studies for the first erght weeks and then at
mntervals of a month Thiouracil should be discontinued 1f granu
lopenta, arganulocytosis or high fever occurs It has been noted
that reactions are more hkely to occur if the patient recened
thiouracil or sulfonamides on previous occastons

Propylthiouracil has been suggested recently as a more potent
drug to suppress thyrotoxicosis 2¢# It has the advantage that un
toward reactions are much less frequent even when thiouracil 15
not well tolerated The average dose for suppression of thyro
toxicosss 1s 50 t0 75 mg daily with maintenance doses of 25 to
50 mg daily thereafter Larger doses, from 200 to 300 mg daily,
have been employed more recently with better results and no
untoward reactions It 1s very possible that propylthiouracil may
be satisfactory as a substitute for surgery if cardiac mvolvement
15 100 severe to permlt operation

Radioactive 10dine has produced apparent cure of thyrotox
cosis 1 a small number of patients 20% 279 This method of treat
ment 1s sull 1n the experimental stage but may prove of great
valuc when the 1odinc becomes avatlable for general use and
when dosage can be so regulited that thyrotoxicoss can be erady
cated without danger of producing myxedema The advantige of
tlus method of treatment Lies 1 the fict that the radioictive
rodine 15 admmistered orally 1 one or several doses and that the
thyroid gland becomes normal 1n size as thyrotoxicosis 1s cradi
cated

THE HEART IN DIABETLS

Cardiac mamifestations 1 diabetes may be due to orpanic
changes 1 the heart, faulty diabetic management or both Organic
changes 1n the heart are usually the result of coronary arterio
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sclerosis or hypertension and the more common chnical mam
festations are angina pectoris, myocardial nfarction and con
gestive heart failure Faulty diabetic management may be due
erther to inadequate treatment or overzealous therapy Very im
portant 1s the fact that the heart 1n diabeuc patients often requires
1 blood sugar level which 1s higher than the usually accepted
standard for normal persons 27t

Treatment of the cardiac disease 1tself 1e of angina pectoris
myocardial infarction or congesuve heart falure 1s discussed
under those headings elsewhere Such therapy cannot however, be
separated from proper diabetic management directed to the needs
of the particular patient since faulty control of the diabetic state
may of 1tself exacerbate the cardiac symptoms

The actual mechamsm responstble for production or exacer
bation of cardiac symptoms by improper diabetic management
15 not well understood Severe or abrupt reduction of the blood
sugar level esther by sharp restriction of carbohydrate intake or
by use of insulin which causes a precipitous fall of blood sugar
can gne rise to symptoms closely resembling those of organic
heart disease or may exacerbate the symptoms produced by co
evsting angina pectorts, myocardtal infarction or cardiac fatlure 272
Changes sn the cardiac status mncluding modifications m the
electrocardiogram are known to occur 1n such circumstances and
there are some who believe that absolute or relative hypoglycemia
can actually induce angma pectoris and myocardial damage ™
Faulty diabetic management 1n the opposite direction 1e
adequate control of the diabetic state may induce cardiac symp
toms or may prevent favorable action of therapeutic measures
which are ordinarily beneficial in the foregoing cardiac syndromes
It 13 also possible that dehydration which 1s not rare in poorly
treated chabetes can give rise to tachycardia and other disturb
ances which may 1n turn produce cardiac symptoms

Two principles govern the diabetic management of patents
with organic heart disease (a) dcetonuria must be aroided and (b)
conirol of the blood sugar lerel and of the glycosuria must be such as to
provde maumum freedom from cardiac symptoms 1t 1s often necessary
fo permut moderate hyperglycemia and some degree of glycosuna
since cardiac symptoms may persist or become aggravated with
normal blood sugar levels 7 73 No rigid rules can be formulated
but 1t 15 frequently necessary to mamntain a fasting blood sugar
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level of 150 10 180 mg o permit 1 loss of 15 to 25 gm of sugir
m the urine 1 twenty four hours i order to obtmn reltef from
cardiie symptoms

DIFTETIC MEASURES

The average diabetic with organic heart disease may be given
a diet consisting of 60 to 70 gm of protemn, 70 gm of fat and
250 gm of carbohydrate The total daily food intake should be
arranged so as 1o provide three moderate meals conforming with
mealtimes of the farmly or to exigencies of the pauents daly
routine and 1 addition to provide a small feeding or snack
at midmorning mudafternoon and before bedtime Such an ar
rangement will protect the myocardium agamst possible absolute
or relatnve hypoglycerma during the waking hours especially af
1t 15 necessary to use mnsulm

Diabetic patients with organic heart disease who are also obese
will require a similar feeding arrangement but the total caloric
vilue should be decreased in order that the patient lose werght
and thus reduce the load on the heart A reduction n total food
intake may he accomplished by decreasing some of the fat and
carhohydrate This <hould be done gradually <o that the loss m
weight will not exceed 1 pound 2 week 1n order to present undue
weakness and other symptoms

INSULIN

It 1s generally preferable to use a slower acting 1nsulin such
4s globin mnsulin 1n patients with orginic heart disease n order
to prevent the wider and more abrupt changes in the blood sugar
level which can occur with regular msuhn There are no ned
criteria by which one may estimate the correct dosage mmtially
but 1t will usually be safe to use 1 umt of msulin for every 2 gm
of sugar lost 1n the urmne 1n twenty four hours This amount of
globin 1nsulin 1s mjecied subcutancously about thirty munutes
before breakfast and the effects are deterrmuined by tesung pre
meal urme specimens for sugar as described on page 86 Determu
natton of dosage 1s simpler 1if the pattent was well controlled by
using regular msulin previously An amount of globin wsubin
may be then gren n the morning equal to about three fourths
of the previous total daily dose of regular msuhin Here, too the
amount of sehn will be regulated by examination of pre meal
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urine specimens Increases 1n globmn insulin f necessary may
be made by adding 5 units every two or three days while the diet
1s kept constant until satisfactory control 1s attained Protamine
zinc msulin may be used but the lowest blood sugar level may
occur during the sleeping hours at night m contrast to the lowest
level with globin msulin which occurs in the late afternoon a
time when feeding may be given if deleterious effects are noted
Supplementary njections of small doses of regular insulin may be
necessary before certain meals if a single dose of slower acting
msulin does not control diabetes satisfactonly as shown by pre
meal urine specimens

Cardiac symptoms may occastonally persist wn spite of careful
diabetic management especially 1f regular msulin 1s used Relef
may somettmes be obtamned if about 15 gm of readily absorbable
carbohydrate such as lump sugar or fruit juice 1s taken about two
hours after imection of insulin This will tend to offset the tendency
to absolute or relative hypoglycerma at the nme the insulin exerts
1ts maximum effects 74 The program of 6 feedings daily as outlined
previously will also guard against such occurrences and 15 a schedule
well suited for use with longer acting msulin especially 1n patients
with severe heart disease

The treatment of patients m acidosss 1¢  those showing acetone
n the urine s the same as described for patients in acidosis shortly
after acute myocardial infarction Full details concerning food
flud and 1nsulin will be found on page 86 Itis well to remember
m this connection that acute myocardial infarction may disturb
diabeuc control abruptly or may be completely masked by the
manifestations of diabetic acidosis or coma

THE HEART IN OBESITY

Symptoms referable to the heart 1e dyspnea orthopnea pre
cordial pain easy fangability and swelling of the ankles are en
countered frequently n obesity of significant degree Various
factors play a part in the production of such symptoms the more
mmportant bemng coexisting hypertension coronary sclerosis and
reduced vital capacity due to upward displacement of the diaph
ragm It 1s very likely that the increased burden on the heart
occasioned by moving the greater weight of the obese patent 1s
of additional 1mportance There 1s no unanimty of opinion con
cerming the role played by fatty changes 1n the heart muscle but
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1t 15 possible that interference with myocardial effictency may
occur when fatty changes are very marhed Regardless of the
mechanisms mvolved, marhed rehef of the foregoing symptoms 1
frequently possible by reduction of body weight i obese patients

Treatment of cardiac symptoms apparent or real, 1 obese
patients will consist of measures directed to the heart 1tself as well
as to decrease of the load on the heart by reduction of excessive
body weight The therapy of hypertension and mamfestations ot
coronary sclerosts 1€, angmal pamn or congestive heart failure
have been discussed i the chapters dealing with these subjects
and need not be repeated Here attention will be directed to
reduction of body weight in so far as this applies to obese patients
with cardiac symptoms

DIETETIC MEASURES

The most importint single element 1n treatment of obesity 15
decrease 1n food intake regardless of the amount which the patient
claims he consumes daily Obesity i the great majority of
stances 15 the result of excessive food intake as compared with
the daily expenditure of energy This 1s generally due to over
eating although patients are occasionally seen who store fat on a
normal food mtake particularly if they have dimmshed energy
expenditure Endocrine disturbances and certain diseases of the
central nervous system are frequently held responsible for obestty
but such factors are at fault far less frequently than 1s generally
assumed

Reduction of food intake as the sole measure to reduce weight
1s usually beset with many pracucal difficulties This 1s due m
part to the fact that the desire for cxcessive amounts of food 1s
frequently an expression of emotional tenston or other psycho
neurotic tendencies which are very difficult to control by simple
will power Then there are patients who have few normal, achive
nterests 1n life other than derivation of pleasure from overcating
Stll others have been mnduced to overeat during childhood either
by example or by parental insistence and have carried this habit
mto adult Ife These and other factors which the pauent can
hardly control, suffice to show that some form of psychotherapy
will be necessary 1n order to maintain the patient s cooperation
throughout the entire course of treatment *7° 280 281 Supcrgmal
psychotherapy such as stressing the 1mportance of weight reduc
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SAMPLE DIET

Breatfast
1 Choice of
1 Orange 4 Grapefrut with 1 scant tsp sugar
1 Apple 1 Serving fresh strawberries
3 Cantaloupe
2 Choce of

1 Thin shice of bread (may be toasted)
1/3 Cup all bran
{ Roll (small)

3 1 Egg—boiled or poached

4 1 Glass of skim milk
Tea or coffee as de wred

Moo and Evening Meals—for Each Atlow
1 Clear stock soup and vegetables

2 Large serving of salad composed of the followmg

Head of Lettuce Cabbage

Tomatoes Beets

String beans Celery
Carrots

3 Bread 1 thin shice

or
Potato §
4 Choice of
Lean beef roast or steak  Whate chicken
Lean veal Whte fish
Lean lamb 2 Eggs
5 Choice of
2 Servings of any of the following
Asparagus Spinach
Brussel sprouts String beans
Cabbage Cautiflower
Sauerkraut

or

1 Serving of any of the following

Beets Turmps

Carrots Squash
Peas

6 Choice of frust as for breakfast

Note Do not use FAT in the preparation of food Remove all visible fat from
meat Mayonnasse may be made of mneral oi— punt beaten mto 1 cgg yolk
1 tablespoon vinegar and seasoned with salt pepper mustard and papnka
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tion as a general health measure or as a form of treatment which
has a directly beneficial effect on the heart may be adequate with
some patients It may be necessary, with other patients to attempt
an mterpretation of their disturbed psychological processes which
manifest themselves as a drive to overeat All patients will need
constant reassurance and supervision This may be done by having
the patient keep a record of his daily food intake as well as of
his weight This record should be brought to the physician at
weekly 1intervals so that necessary corrections may be made It
will be wise to inform the patient that loss of weight will be rapid
durimng the first few weeks and considerably slower at later periods
They should also be told that loss of weight will not be consistent
but that 1t will be interrupted from time to ttme by pertods duning
which the weight will rematn stationary or crease shghtly m
spite of scrupulous adherence to dietary restriction The foregoing
suggestions will prove adequate with many patents but an 1n
determimnate number will require deeper psychotherapy by an
expertenced psychatrist

Care must be taken 1n planning a det for weight reduction that
the food 1s palatable, well balanced and obtamable at restaurants
as well as at home A daily ntake of 1000 to 1200 calonies will
generally result 1n a loss of 1 or 2 pounds a week with little likelt
hood of inducing mtense hunger, weahness or faintness Unpleasant
hunger or weakness, 1f they do occur can often be prevented by
eating small picces of hard candy contarmng about 2 to 4 gm
of dextrose at intervals of thirty munutes or an hour during the
day ?77 Such a diet will not prove deleterious to the heart and 15
more likely to be followed for a long tume than one of less caloric
value The accompanying sample diet has proved useful although
modifications will be necessary from tume to ume The high
roughage content will tend to overcome constipatton which fre
quently results from a low calortc diet

ACCESSORY MEASURLS

Additional measures may be necessary from time to time but
these should be used only to tide the panent over difficult periods
such as at the beginning of treatment, when the patient becomes
discouraged or when the weight becomes stationary

Amphetamine (benzedrine) sulfate can depress the appetitc aznfti
may be used for this purpose as an ard 1n werght reduction
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Tolerance with loss of effect on the appetite develops in a week
or ten days but the effect 1s restored 1f the drug 1s discontinued
for about two weeks Hence amphetamne should be used only
for short periods and only when indicated, as in the difficult
pertods mentioned before The usual dosage 1s 5 or 10 mg thirty
minutes before breakfast and Junch An additonal 5 mg may be
given before supper provided 1t does not interfere with sleep at
mght Nervousness restlessness and other untoward symptoms
may be allayed by giving phenobarbital, 15 mg ( gran) with
each dose of amphetamine Hypertension 1s not a contraindication
to the use of amphetarmne since such small doses orally hardly
affect blood pressure ¢ 278

Thyrord substance 1n doses of 32 to 130 mg (} to 2 gramns) may
be grven daily after breakfast to increase combuston of foodstuffs
provided the basal metabolic rate 1s normal or less It too 1sa
temporary expedient to be used 1n the same manner as ampheta
mine A notable nse 1 the basal metabolic rate palpitation
nervousness, tremor or increase in pulse rate to 100 per minute
require discont of thyrord med Thyroid substance
1s not an 1deal form of medication 1n patients with cardiac symp
toms since 1t can also icrease the appeute raise the basal metabohe
rate or induce tachycardia all of which are undesirable in pa
tients with heart disease

Other measures such as unusual exercise or procedures to
induce copious sweating are not necessary and may prove danger
our Prolonged hot baths sweat cabinets and similar measures
only increase loss of water and are dangerous Massage while
of no particular value may be permutted if 1t provides a sense of
well being
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NEUROCIRCULATORY ASTHLNIA

Neurocirculatory asthema 1s a chimeal syndrome due on the one
hand to constitutional nadequacy which 1s responsible for lack
of vigor undue writability and easy fatigability and on the other
to psychological frustration resulting from mability to adjust to
what the patient considers the requirements of his environment
Symptoms of cardiovascular nstability are promnent and lead
the patient to believe that he 15 suffering from serious heart dis
case a belief which aggravates his symptoms and adds to his
discomfort

Treatment of such patients 1s thus a difficult and complex
undertahing which requires a good psychmatric msight and much
tact The principles 1n management nclude reassurance liumta
tion of aims and activities to bounds within the capacity of the
patient and psychiatric therapy to help the patient to adjust him
self properly including finding an outlet for his own capacities
in order to mimmize the effects of frustration

It 15 essential that the physician assume a sympatheuc attitude
while taking a pamstaking history Any attempt to behttle his
complaints or to hurry him may easily give mse to resentment
which can ruin any chance of successful treatment

The examination should be thorough and must nclude all
necessary laboratory tests It 1s mportant to exclude other con
ditions such as thyrotovicosis incipient tuberculosis or other
conditions which may simulate the mamifestations of neurocir
culatory asthema

The patient may then be assured that his symptoms are not
due to organic disease speaifically orgamc heart disease No
ambiguous language may be used and there must be no uncer
tamty 1n the atutude of the physician when the integrity of the
Patient s heart 1s discussed It 15 very necessary to explam to the
Ppatient that his symptoms although real to him, are due to his
attempts to accomphsh more than his capacinies permit or that

153
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he 1s laboring under strain of emotional difficulties which are the
real cause of his discomfort A common mechamsm 1s 1dentifica
tion of the patient with some one who died of heart trouble
Other precipitating factors are the accidental discovery of a func
tional murmur or a tactless remark by a physicran which leads
the patient to believe that his heart 1s not 1n good conditon
Sull ather possibilities are domestic wornes, jealousies, economic
dufficulues, or guilt feelings of various sorts All of these require
frank discussion with advice as to the best way to avoid or reduce
such difficulnes

Re education 1s the next step The patient should be guided m
selecting an occupation which will not tax is physical and nervous
capacity Social activities, exercise and other activites should not
be pushed to the hmts of the panents endurance Great tact
will be necessary in the attempt to confine activties to bounds
withun the patient’s capacity without at the same time making
the panent conscious of his constitutional madequacy It should
be stressed that we are not all suited for the same kind of work
and that some of the world s best work has been accomplished
by persons of his constitutional make up

Drugs play a minor role 1n the treatment of neurocirculatory
asthemia Under no circumstances should digitalis or other ¢ cardiac
remedies be employed as this will awaken the suspicion that heart
disease 15 actually present Mild sedatives may be employed for
nervous tension or to mduce sleep but these should be discon
tinued as soon as posstble Many patients will respond favorable
to the foregoing measures but the physician should not hesitate
to recommend the aid of a well trained psychiatrist if satisfactory
progress has not been made
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THE HEART IN VITAMIN DEFICIENCY

THE HEART IN BERIBERI

Symptoms resembling cardiac failure are encountered mn beribert
but these will not be benefited appreciably by digitalis mercunal
diretcs or other measures employed 1n congestive heart failure
The underlying cause 1s deficiency in thramine and only admims
tration of thiamme will result 1n striking 1mprovement
15 best ad ed p ally in such instances

smce absorption from the gastro mtestinal tract 18 uncertam
Treatment may be commenced with intravenous injection of 25
mg of thiamine hydrochloride three times daily Multiple mjec
tions daily are desirable since excretion 1s rather rapid The same
dosage may then be given by intramuscular or subcutaneous
mjection after a favorable response becomes apparent Striking
improvement with copious diuresis temporary bradycardia and
transient elevation of blood pressure are noted within a few
days 82 Reduction 1n size of the heart and return of electro
cardiographic abnormalities to normal may be expected some
what later There need be no fear of toxic effects from such doses
of thiamine

Additional measures such as bed rest and a well balanced high
caloric diet are of value Other nutritional deficiencies such as
pellagra or scurvy frequently coexist and require treatment with
appropriate remedies Orgamc heart disease due to factors other
than thmamine deficiency may be present It will be wise 1n such
mstances to use thiamine until maximum benefit 1s attained before
employing other cardiac management It will thus be possible to
evaluate the degree to which thiamine deficiency 15 responsible
for production of the cardiac symptoms Residual evidences of
cardiac mmpairment may then be treated as outlined under man
agement of the various syndromes
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HEART DISEASE IN PREGNANCY

Pregnancy imposes a gradually increasing burden on the heart
slowly at first, but more rapdly after the beginnng of the fifth
month to reach a maxamum 1ncrease of about 50 per cent at the
end of the eighth month The load on the heart becomes reduced
during the last three or four weeks of pregnancy to agam sustain
a temporary increase during labor It is important to remember
that delivery whether at term or before normal or induced and
whether vagmnal or in the form of abdominal hysterotomy all
constitute an additional burden of considerable magnitude 283 284
It would seem that delivery at any ttme would result in immediate
relief of congestive heart falure but expertence has shown that
this 1s not true In fact 1t has been observed that heart failure
may become worse immediately after delvery 23

The stram of pregnancy and labor 1s almost never too great
for the healthy heart Patients with organic heart disease wha
have httle or no cardiac enlargement and who have no previous
hustory of congestive farlure or auricular fibrillation will generally
experience little difficulty during pregnancy Such patients may
be treated 1n the same manner as those with healthy hearts but
they should be observed at mtervals of two or three weeks and at
shorter periods after the beginmng of the fifth month of preg
nancy More frequent examunation for evidences of cardiac em
barrassment tn the last half of pregnancy 1s advisable because of
the increasing load on the heart and because cardiac failure may
anse rather abruptly and without much warning

The strain of normal labor will seldom induce cardiac failure
1f no heart failure occurred in the past or during pregnancy This
1s especially true if the second stage of labor 1s shortened or elum
nated by episiotomy and application of low forceps as soon as
the os 1s fully dilated It must not be forgotten, however that
labor or delivery by any route can aggravate heart failure seriously
if already present during pregnancy or at the tme of delivery
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Patients who have a history of cardiac farlure or aurtcular
fibnllation or who develop these during pregnancy will reque
very close supervision It 1s best that pregnancy be avorded 1n
such patients as well as m those who have an additional but un
related serious 1llness The same 1s true of patients with rheumatic
or congemtal heart disease who are more than thirty five years
of age unless the heart 15 1n a very good functional state 283 #7
Pregnancy should also be avoided 1if the patient has had react
vated rheumatic fever or carditis shortly before contemplated
pregnancy Subacute bacterial endocarditis need no longer be
considered a contraindication to pregnancy or to continuation of
the pregnancy

PREVENTION OF CARDIAC FAILURE DURING
PREGNANCY

It 15 of the utmost importance to prevent cardiac fature n
pregnant patients with organic heart disease Such patients should
spend nune or ten hours in bed every mght and should rest on a
couch or in bed for at least an hour after lunch during the first
four months The rest period during the day should be lengthened
mn the last half of pregnancy and for several weeks after dehvery
Stair chmbing, house work shopping tours and social activites
should be reduced to a mmmmum Acute infections may be a
factor 1n precipitation of cardiac fallure hence, the patient should
avord exposure 1n snclement weather Attendence at public
gatherings or other places where contact with mnfectious diseases
1s possible should be curtailed Isolation from friends or members
of the farmmly who harbor acute infections 1s advisable

Obese patients should hve on a low calorie dret m order to
reduce weight Anemia should be treated by wron if of the hypo
chromic type and by intensive Iiver therapy if of the macrocytic
vanety Thyrotoxicosts if contributing to cardiac embarrassment
should be treated surgically 1f necessary Propylthiouracil 1s ap
parently a much safer drug than thiouracil if 1t 15 desrable to
avoud surgery during pregnancy Propylthiouracil may be gisen 1n
doses of 50 mg three or four imes daily Complete blood counts
should be made at intervals of a week although serious effects on
the blood have been very rare so far In short, all precautions
should be taken to improve the general condition of the patieat

as much as possible
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TREATMENT OF CARDIAC FAILURE DURING
PREGNANCY

The patient should be instructed to report immediately such
symptoms as dyspnea or cough for which there 1s no apparent
cause or an increase of dyspnea following a degree of exertion
which did not cause such shortness of breath previously Other
warning symptoms are epigastric discomfort nocturnal dyspnea
or asthma, orthopnea or hemoptysts The presence of persistent
rales at the bases of the lungs, mncrease 1n congestion of the veins
in the neck or tenderness of the liver are reliable objective signs
of cardiac fallure They are defimte indications to place the pa
tient at bed rest and to institute treatment for congestive heart
farlure

The actual treatment of congestive heart faillure during preg
nancy differs very little from the methods employed in nonpreg
nant patients as described on page 53 Morphine and 1ts allies
should be used sparingly shortly before or during delivery
order to avoid the depressant effects on the fetus Demerol 50
to 75 mg mtramuscularly, has been found effective and harmless
and may be repeated at ntersals of three or four hours Pleural
effusion 1if great enough to contribute to persistence of dyspnea
should be removed at once by aspiration

Patients who develop cardiac fatlure at any tume during preg
nancy should be kept in bed preferably 1n a hospital unul after
delvery 28 In no event should the patient be permitted to leave
her bed untl three weeks have elapsed after all signs of cardiac
failure have disappeared

MANAGEMENT OF PREGNANCY IN PATIENTS WITH
HEART DISEASE

It 1 justifiable to interrupt pregnancy by vagmnal curettage
during the first two months 1n patients who have a history of
cardiac fallure or auncular fibrllation or flutter i the past
Failure to interrupt pregnancy in such patients at this time may
permit the load on the heart to mcrease to a dangerous degree
m the latter half of pregnancy with serious results 285 Interrup
tion of pregnancy dunng the first two months 1s mandatory 1if
cardiac failure or auncular fibnillanon develops during this
stage It is essential that the cardiac failure be improved as rapidly
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as posstble and that the heart rate in auricular fibnilation be
slowed to nearly normal by appropriate treatment before wterrup
uon of pregnancy 1s undertaken It 1s almost certain that the
burden of pregnancy will ultumately increase beyond the capacity
of the pauent with further progress of pregnancy i such patients
Early mterruption of pregnancy is also indicated #f rheumatic
fever or rheumatic carditis become activated shortly before or
during early pregnancy The development of subacute bacterial
endocarditis during pregnancy need cause no alarm since adequate
treatment with penmcilhin may permut successful delivery at term
provided no other complications develop

Pauents who develop cardiac fatlure after the second or third
month of pregnancy but before the fifth month face the certamnty
that the load on the heart will increase rapidly with the beginmung
of the fifth month Such patients should be hospitalized at once
and energetic treatment should be instituted for the cardrac fatlure
Pregnancy should be interrupted by abdormnal hysteratomv as
soon as maximum improvement of cardiac falure 15 attained
Steriization should be adwised since cardiac fallure 15 Iikely to
recur during, subsequent pregnancies

Patients who develop cardiac failure for the first time after
the beginning of the fifth month of pregnancy or where falure
developed before but could not be improved by therapy should
be treated conservatvely It would seem that interruption of
pregnancy n such patients would reheve the load on the heart
Experience shows that the contrary is the case Delivery by any
method during cardiac failure increases the load on the heart,
which 15 already too great and 1s thus very dangerous The puer
pertum 1s a further danger point since cardiac embarrassment
may be ncreased further by significant reduction 1n vital capacity
as well as by other factors Patients who develop cardiac fadure
after the beginning of the fifth month of pregnancy should be
treated intensively for congestive heart failure as outlined on
page 53 with the hope that the reduction of the load on the
heart which occurs automatically during the last three or four
weeks of pregnancy will prove sufficient to permut successful
delivery 283 297 Here too, pelvic delnvery s preferable since ab
dormnal hysterotomy has been shown to be attended by a higher
maternal death rate %4
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Barbiturates and scopolamine are used frequently before and
during labor and delvery for sedative effects They may make
the patient very restless and may cause her to toss about violently
with disastrous effects on the diseased heart It 1s better to use
demerol 1n doses of 50 to 100 mg ntramuscularly with repention
atntervals of two or more hours to relieve pain and to quiet the
patient during labor and delivery Adequate sedation may be
attained with demerol and no 1l effects have been noted in the
fetus Demerol may be given as soon as the patient begins to
complain or when the os 1s dilated to about 5 to 7 cm

Pitwitrin may prove undesirable 1n patients with organic heart
disease  Ergonovine has been used in such instances with success
and without deletertous effects on the heart

The form of anesthesia to be used at the tune of dehvery i
Ppatients with organic heart disease 1s of great importance Delrery
at ferm n patients wath fully compensated hearts presents no difficulties
Ether anesthesia 1s probably the safest imhalation anesthetc for
peluzc deluery at term Parasacral or pudendal anesthesia may also
be used n such patients as may almost any other anesthetic if
admim tered by a skilled anestheust Abdominal hysterotomy at term
n patients with fully compensaled hearts may be performed under
ether anesthesia or local infiltration (field block) Continuous low
spinal anesthesta may be used in such patients by those skilled
with this procedure provided close watch 15 kept on the blood
pressure  Abrupt fall m blood pressure responds quickly to 1m
medsate intravenous mjection of 5 mg of desoxyephedrine hydro
chloride followed at once by an intramu cular mjection of 10 to
15 mg as a sustaiming depot The intravenous injection of 5 mg
may be repeated at intervals of five minutes until systolic blood
pressure rises well above 100 mm Hg or a maximum of 15 mg
have been given intravenously Desoxyephredrine produces no
deleterious effects on the heart in fact the author has used
desoxyephedrine successfully in simlar dosage 1n shock following
acute myocardial infarction Any of the foregomng methods of
anesthesia may of course be used 1 nterrruption of pregnancy
before term 1n such patents

Cardrac farlure shortly before or during labor or deluery 1s a serious
matter when 1t occurs at term or before Pelvic delnery may be
attempted under pudendal block or under ether by nhalation 1f
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block anaesthesia 1s unsatisfactory Abdominal hysterofomy 1 the
presence of carchac faillure may be performed under local nfil
tration as the method of choice Ether anesthesta by nhalation
may be necessary where local infiltratton 1s impracticable Peluc
delizery by mampulation will be best accomplished with the ad of
ether
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SURGERY AND HEART DISEASE

It 15 often necessary to apprase the risk of surgical operation 1n
Ppatents with organic heart disease Several factors must be con
sidered before a deciston can be made, the more important being
the type of cardiac mvolsement, the presence or absence of con
gestive heart failure and the probable extent and duration of the
operation Hardly less important 1s a consideration of the actual
need for operation 1€ whether surgery s urgently necessary to
save life, whether 1t 15 indicated to improve health or whether
t1s designed merely to increase the patient s comfort

THE PROBABLE RISk OF OPERATION IN VARIOUS
FORMS OF HEART DISEASE AND HY PER I'ENSION
VAIVULAR HEART DISEASE

Luttle or no addinonal nsk 15 entailed 1f valvular heart disease
IS not associated with a history or evidence of congestive heart
fallure »f the heart 15 not greatly enlarged, if there 1s no heart
block or 1f the ventricular rate 1s not rapid Exception must be
made m high grade aortic valve stenosis or mcompetency and
cardiosortic svphilis where sudden death 1s possible In general
1t may be stated that no difficulties need be expected 1n patients
with valvular disease or in almost any form of heart disease 1f the
patient was able to keep up his ordinary activities without sig
mficant distress It will be well 1n this connection to re emphasize
that surgscal or dental manipulation of an mfected focus may pre
Cipttate subacute bacterial endocardius in patients with valvular
©Or congenital heart disease Such patents should recerve prophyl
actic therapy with peniaillin as outhined 1n the chapter on treat
ment of subacute bacterial endocarditis

CONGESTIVE HEART FAILURE

The pre ence of conge tive heart falure or a hstory of its
accurrence 1n the past constitutes a serious rish and no aperation
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should be performed 1 such patients unless urgently necessary
to save Ife Congestive heart falure can be recognized by a
careful history and a meticulous physical exarmnation rather than
by nstrument il or laboratory axd Particular attention should be
paid te dyspnea on ordmary exertion unless 1t can be eyplamed
on some other basis Nocturnal dyspnea, wheezing at might,
orthopnea hemoptysis or nocturnal cough are very suggestne
of pulmonary congestion 1n patients with heart disease, even if
rales or other phystcal signs of pulmonary engorgement are
absent It s precisely in such patients that transfusions and mntra
venous flwds are dangerous Congestive heart failure may also
be recogmized by the presence of persistent rales at the bases of
the lungs by Cheyne Stokes respirations edema of the feet and
cyanosts or punch tenderniess of the Iwver Roentgenographic
examunation of the chest may disclose a very large heart or sy,
nificant congestion of the pulmonary artery tree but these findings
will seldom come as a surprise if a careful history 15 taken and a
complete physical exammation 1s made

CORONARY HEART DISEASE

Coronary heart disease may manifest itself ts congestive heart
falure angma pectorss or myocardial ifarction The risk of
operation 1s considerable 1n the group as a whole since such pa
tients are 1n an older age group with diminished recuperasy € powers
and with frequent coexisting degencrative changes m other regions
of the body These considerations and the fact that pauents with
coronary heart disease have a limited lfe expectancy mn genera)
warrant conservatism 1n recommending surgery [t may be stated
that surgery may be contemplated only m the casc of urgent
operations to save life or surgery which 1s imperatve for reasons
of health

Coronary heart discase with congestive faure constitutes 2
very serious risk The manifestations of cardiac fallure are stmular
to those described under valvular disease of the heart and the
same care should be exercised 1t chiciting a careful history and
n performing a complete physical examination The risk 1s greater
when congestive heart faillure 15 due to coronary disexse for the
reasons enumerated in the preceding paragraph

Coronary heart diseasc with angina pectoris constitutes a very

grave risk unless the anginal attacks are mild and infrequent
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Patients with more frequent or more severe attacks may die
suddenly at any time It may prove useful to admumster about
1/3 mg (1/150 grain) of mtroglycerine under the tongue just before
anesthesia and to repeat this every thirty mnutes during the
operation 1n order to prevent anginal seizures The situation 1s
complicated further by the habidiuty of pauents with coranary
heart disease to develop myocardral infarction postoperatively
This may occur within the first few davs without pain or the
chnical pricture may be masked by sedatives or narcotics Post
operative shock abrupt dyspnea or cyanosis may be the chief
fe 1 such hence the occurrence of such
symptoms should awaken strong suspicion that myocardial m
farction has occurred #¢
Myocardial infarction 1s a very serious risk and no surgery should
be attempted during its early stages unless imperatne to save
Iife It 15 better to defer surgery 1f possible for at least three months
after the attack 1n order to allow adequate time for good healing
of the infarcted area

CARDIOAORTIC SYPHILIS

Patients with moderate uncomplicated syphiitic aortitis gener
ally withstand operation well The rish 1s very great in the pres
ence of congestive heart falure aneurysm sigmificant mvolve
ment of the aortic valve or in narrowing of the coronary osta

Congestive heart failure 1n cardioaortic syphilis 1s a very sertous
matter Such farlure 15 often very resistant to treatment and the
average duration of Ife 1s generally very imuted Only hfe saving
operations are permissible in such patients Elective operations
may be planned only 1f the congestive falure responds well ta
treatment and if the contemplated operation 1s very necessary
from the standpont of the patient s health

Aortic valve imvolvement when of moderate degree as judged
by the patents ability to perform his ordinary work without
difficulty may be regarded as a moderate nisk The nsk 15 not
great enough however to preclude surgery which 1 necessary to
save life or to improve health The risk 1s much greater and sudden
death 35 possible 1f the aortic valve mvolvement 1s sufficiently
advanced to cause angmmal pamn or manifestations of cardiac

failure Aneurysms which cause symptoms are dangerous for the
same reasons
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Narrowing of the coronary ostia may be suspected 1f angmal
parn 1s experienced but 1t 15 not possible to gauge the degree of
narrowing by the severity of the pamn It 15 a dangerous comph
cation 1n any cvent and none but very urgent surgery may be
performed 1n such patients when the condition 15 suspected

HYPER1ENSION AND HYPERTENSIVE HEART DISEASE

Uncomplicated hypertension even 1f the svstolic pressure 1s
above 200 mm Hg, adds lttle to the risk of operation Cardrac
or cerebral complications increase the risk materially while renal
mvolvement or malignant nephrosclerosis practically preclude any
but the most urgent of life saving operations Equally serious are
a history or presence of congestive heart fatlure or angma pectoris
‘The Dhie span m such patients 15 relatively short and all dangers
wmadent to such conditions as described under coronary heart
disease are applicable in these patients Renal complications are
particularly serious because uremia may be precipitated Active
nephritis, blood urea of more than 35 mg per 100 cc of blood or
the presence of considerable albumin in the urine, or significant
numbers of casts or red blood cells must be considered as evidences
of greatly increased operative risk

Cerebral complications which are transient or of brief duration
need not interfere with emergency operations However 1t 1s
better to wait for three or four weeks 1f such a delay 1s possible
Necessary operations may be performed 1n more significant
cerebral accrdents when a period of about three months has elapsed
without evidence of further progression Other factors such as
the age of the patient, the degree of his incapacity, the probable
Iife span and the actual need for the operation must also be taken
into consideration before deciding on surgical mterference

ACTIVE INFLAMMATORY DISEASE OF THE HEART INCLUDING
RHEUMATIC CARDITIS SUBACUTE BACTERIAL ENDOCARDITIS
AND DIPHTHERITIC MYOCARDITIS
It will be wise to defer operation n active rheumatic nvolve
ment of the heart until all signs of actimty have been absent for
a pertod of at Jeast six months No patient with active rheumatic
heart discasc should be subjected to operation unless 1t ts very
urgent since the smouldering process in the heart may flare up

and give TISC to Serious consequences
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Our conceptions regarding the danger of surgical operation in
patents with subacute bactenial endocarditis have been altered
radically since the mtroduction of penicillin 1n the treatment of
this condition It 15 now possible to attain permanent arrest of
the 1nfection 1n about 75 per cent of all cases Sufficient time has
elapsed to warrant the statement that recurrence 1s very rare once
the infection 1s arrested by ad tr with
It seems that unlike rheumatic heart disease there 15 lmle posst
bility of reactivating a smoauldering focus of activity within the
heart by surgical operation We have submutted patents to such
major surgical procedures as Cesarean section without mshap
after signs of active mfection had been absent for three weehs
Surgical procedures should of course be regulated n accordance
with the degree of permanent residual cardiac damage and the
presence or absence of congestive heart failure as outlined under
salvular disease

Diphthenitic myocarditss 15 a serious condition 1n which sudden
death 15 possible Hence 1t will be wise to wart for at least six
months or a year alter all ugns of active mnvolvement have subsided
before submitting such patients to operation It 1s fortunate that
no permanent damage to the heart 1s incurred by diphtherta
No additional rish will thus be encountered if operation can be
deferred as outhined until all active involvement in the myocardium
has subsided

THYROTONICOSIS AND HEART DISEASE

This subject has been dealt with in Chapter 10 Here 1t may
he reiterated that surgical eradication of thyrotoxicows 1s sull the
most dependable method of removing the additional burden 1m
posed by disturbed thyroid function Hemuthvrordectomy may be
performed 1f cardiac disability 1s very severe with removal of the
remaining thyrowd tissue after noticeable 1mprovement has taken
place It 1s noteworthy that thyrotoxic pauents with cardiac 1n
volvement withstand operation surprisingly well if properly pre
pared for surgery

CONCENITAI HEART DISEASE
The successful treatment of congemtal heart disease by surgery
has demonstrated that patients with such lesions can withstand
long and difficult operations well The presence of cyanosis seems
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Narrowng, of the coronary ostia may be suspected if anginal
pain 15 experienced but 1t 15 not possible to gauge the degree of
narrowing, by the seventy of the pan It 1s a dangerous compl
catton 1n any event and none but very urgent surgery may be
performed 1n such pauents when the condition 15 suspected

HYPERTENSION AND HYPERTENSIVE HESART DISEAST

Uncomplicated hypertension even 1if the systolic pressure 1s
above 200 mm Hg adds little to the nisk of operation Cardiac
or cerebral complications ncrease the nisk materially while renal
i olvement or mahignant nephrosclerosis pracucally preclude an
but the most urgent of life saving operations Equally sersous are
a history or presence of congestive heart fallure or angina pectorns
The hfe span n such patients 1s relatively short and all dangers
ncadent to such conditions as described under coronary heart
disease are applicable in these pauents Renal complicanons are
parucularly serious because uremia may be precipitated  Actine
nephnitts blood urea of more than 35 mg per 100 cc of blood or
the presence of considerable albumin in the urine or sigmficant
numbers of casts or red blood cells must be considered as evidences
of greatly mcreased operause rish

Cerebral complications which are transient or of brief duration
need not interfere with emergency operations However 1t s
better to wait for three ar four weeks 1f such a delay 1s possible
Necessary operations may be performed in more sigmficant
cerebral accidents when a period of about three months has elapsed
without evidence of further progression Other factors such as
the age of the patient the degree of his incapacity the probable
Dfe span and the actual need for the operation must also be taken
into consideration before deaiding on surgical mterference

ACTIVE INFLAMMATORY DISEASE O THE HEART INCLUDING
RHEUMATIC CARDITIS SUBACUTE BACTERIAL ENDOCARDITIS
AND DIPHTHFRITIC MYOCARDITIS
It will be wise to defer operation 1n actne rheumatic invohve
ment of the heart until all signs of actiity have been absent for
a peniod of 1t Jeast sy months No patient with acuve rheumatic
heart disease should be subjected to operation unless it 15 very
urgent since the smouldering process 1n the heart may flare up

and give rise to sCrious consequences
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hrohen In general it may be sad that the condition ol the myo
cardwm rather than the arrhythant 1s of prime unportance

ANESTHFSIA
THE CHOICE Of ANESTHESIA

Ihe choice of an anesthetic for patients with organic heart
disease will depend on several factors The anesthesia must be
safe, 1t must induce anesthesia quickly 1n order to mummuze pre
operative excitement and struggling 1t must furnish an adequate
cancentration of oxygen m arder to prevent anoxia and it must
provide satisfactory working conditions for the surgeon Equally
rmportant are the shill of the anesthetist and his fanthiarity with
the anesthetic which 1s to be used

PREOPERATIVE MEDICATION

Preoperative medication 15 very mportant since 1t allays ap
prehension and evaitement induction of anesthesia 15 smoother
and Jess anesthetic will be required General anesthesia should be
preceded by a subcutaneous 1njection of morphine or morphine
with scopolamine or atropine mn the proportion of 1 25 Demerol
100 mg, may be imjected 1nstead of morphine 1n order to avod
nausea and vomuting This premedication may be given about
one and one half hours before the anesthetic 1s started Regional
and spinal anesthesia require heavier prelimmary sedation n
order to decrease reactions from traction and other operative
manipulations A short acting barbiturate such as seconal or nem
butal 1n doses ot 01 to 02 gm may be grven two hours before the
anesthetic 15 started, 1n addition to the measures outhned for
seneral anesthesta

GENERAL ANESTHESIA

Inhalational anesthesia by the closed method 15 the procedure
of choice Induction of anesthesia 1s smooth 1t pernuts adequate
concentrations of oxygen so important 1n heart disease and the
depth of anesthesia can be controlled almost at will Rapid in
duction of anesthesia can be attamned by begmmng with ethylene
or cyclopropane preferably the former because it has much less
tendency to induce cardiac arrhythmta than cyclopropane This
need not be a serious indictment agatnst cyelopropane since pre
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to offer httle difficulty even if assoctated with multiple cardie
defects It has been stated that there may be some danger when
there 15 a shunt of blood from the left to the night side of the heart
if strugghng mcident to anesthesia or the stram of operation
reverses the direction of flow There 1s as yet insufficient data
from which to draw far reaching conclustons but 1t would seem
that patients with congemtal heart disease should withstand
operations elsewhere 1n the body as well as operations upon the
heart 1tself Nevertheless, 1t will be wise 1n the meantime to hnut
surgical procedures 1n such patents to operations of real necessity
until more information becomes available

HEART BLOCK AND CARDIAC ARRHYTHMIA

Any form of heart block 15 a defimte risk for patients requiring
an operation The risk 1s greater mn heart block with dropped
beats than in the simpler forms Intravintricular or bundle branch
block 1s gentrally duc to wide spread myocardril disease and
should be regarded as a serious risk The nish 1s very great and
sudden death 1s possible in Adams Stokes syndrome Only very
urgent surgery 1s permussible in heart block unless the block 1s of
the simplest form Auricular fibrillation or flutter which 15 not
associated with serious myocardial disease or with evidence of
congestive heart faillure does not add materially to the risk of
operation Attempts should be made before operatton to slow the
heart rate within the normal range with digitahis whenever possible
Premature beats (extrasystoles) are of litde or no sigmificance
unless assoctated with serious heart disease n which case 1t s
the cardiac condition rather than the arrhythmia which will
determine the degree of sk It will be wise, however, to avoud
cyclopropane 1 such patents n order not to aggravate the
arrhythmia by the anesthetic agent Paroxysmal tachycardia of
short duration 1s no contraindication to operation, nor should
the operation be interrupted if such tachycardias develop during
surgery The normal heart will not be injured unless the paroxysm
Jasts many hours and even a diseased heart will tolerate such
tachycardias for a few hours Carotd sius pressure and other
measures described 1 Chapter 4 may be employed although the
attacks usually cease spontaneously after operation Ventricular
tachycardia 1s a very serious sk to operation and no surgery should
be attempted 1f 1t can possibly be avoided untl the paroxysm 1s
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This form of ancsthesia 15 safe, well tolerated and 1s practically
free from undesirable reactions The usefulness of ordmary spinal
anesthesia 1s limited 1n patients with heart disease because of the
possibility of a rapid fall 1in blood pressure which may induce
serious consequences 1n such patents The measures employed to
combat or prevent such a drop 1n blood pressure namely ephe
drine and 1ts llies are in themselves not harmless since they may
nduce angmal attacks or give rise to vario s arrhythmias i sus
ceptible patients

THE MANAGEMFNT OF C ONGLESTIVF HEART FAILURE
AND OTHFR CARDIAC DISTURBANCES BEFORF
OPERATION

IFMFRCFNCY OPFRATIONS

Patients in congestive heart failure may require an emergency
operation to save hfe or for some other imperative reason Such
patients may be given an immediate slow ntravenous mjection
of 05 mg of strophanthin K 1f no digitalis was used n the pre
ceding four or fise days A smaller amount 025 mg may be
admrnistered 1f congestive heart failure 15 present m spite of the
Previous use of digitalis Any injectable preparation of digitalis
may be used travenously in amounts equal to the potency of
05 gm of the powdered leaf 1f such a preparation ts preferred to
strophanthin - Strophanthin acts more rapidly than most prepa
rations of either digitalis purpurea or lanata and has the further
advantage that the ordinary daily requrement 15 used up com
pletely or ehminated 1n twenty four hours 1e cumulatve symp
foms are less lihely An adequate amount of strophanthin or
digitalis 1f given when the patient 1s first seen can result m sig
nificant 1mpros ement of congestive heart failure by the time the
patient 15 prepared for emergency operation An additional 025
™mg of strophanthin or one half of the mmtial dose of imjectable
digitalis may be given intravenously after the patient 15 returned
from the operating room 1f the first dose has produced no sig
mficant improvement of the cardiac status Similar amounts of
strophanthin or mjectable digitalis may be continued once daily
for maintenance effect until digitalis can be given orally

Intravenous admimstration of bload plasma or other fluids are
frequently necessary in emergency surgery These should he given
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mature beats, when caused by inhalational anesthesia may often
be abolished by an adequate supply of oxygen Anesthesia may
be mamtamed after induction by addition of ether to the anes
thetic muxture and by varying the concentration of the other
gases The foregoing method may be used 1n patients with 1lmost
any form of heart disease who require a general anesthetic for
abdormnal or pelvic surgery or other type of operation The same
method may be used 1n emergency surgery 1f congestive heart
fallure 15 present when field block or a combination of field block
and light cthylene ether anesthesia 15 not practicable Nitrous
oxide 1s best avoided 1n angina pectoris or congestive heart fadure
because of 1ts possible 1ll effects from anoxia

LOCAL ANESTHESIA

Local anesthesia with a 1 or 2 per cent procaine solutton which
does not contam epinephrime may be used safely in patients with
heart discase Epinephrine and 1ts allies should be omitted because
of the tendency to induce anginal attacks in patients with coronary
sclerosts and palpitation or arrhythmia in other forms of heart
disease Prorame exerts no deletertous effects on the heart unless
significant amounts are njected intravenously by acadent Un
pleasant side reactions may be prevented by oral administration
of about 01 gm (1% grains) of a short acting barbiturate about
an hour before the local anesthetic 1s injected Additional pre
hminary sedation with morphine or morphine and scopolamine
may be useful 1n very apprehensive patients

11ELD BLOCK AND REGIONAL NERVE BLOCK ANFSTHFSIA

1he prnciples described for local anaesthesia are applicable
in field block and regional nerve block anesthesta Experience hs
shown that amounts of procamne up to 1 gm 1e 50 cc of a 2
per cent or 160 cc of a 1 per cent solution may be ased without
danger of untoward reaction Field block 1s a useful method n
many types of operatton, including thyroidectomy Supplementary,
light gas anesthesia may be necessary 1n some instances or where
the patent 1s very apprehensive

CAUDAL LOW SPINAL AND SPINAL ANESTHESIA

Low spinal anesthesia or caudal block, with munimal dosage, 1>
the anesthetic of choice for prostauc, reetal or ponncal operations
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This form of anesthesia 15 safe well tolerated and 15 practically
free from undesirable reactions The usefulness of ordinary spinal
anesthesia 1s immted 1 patients with heart disease because of the
possibility of a ripid fall i blood pressure which may induce
serious consequences tn such patients The measures employed to
combat or prevent such a drop in blood pressure namely cphe
drine and 1ts allies are 1n themselves not harmless since they mav
induce anginal attacks ot give rise to varioas arrhythmias i e
cepuible patients

THE MANAGFMENT OF CONGESTIVE HLCART FAILURF
AND OTHER CARDIAC DISTURBANCES BETORF
OPLRATION

TMERCFNCY OPTRATIONS

Patients 1n congestive heart failure may require an emergency
operation to save life or for some other imperative reason Such
patients may be given an immediate slow intravenous njection
of 05 mg of strophanthin k 1f no digitalss was used 1n the pre
ceding four or five days A smaller amount 025 mg may be
administered 1f congestive heart failure 15 present in spite of the
Previous use of digitalis Any 1njectable preparation of digitahs
may be used intravenously mn amounts equal to the potency of
05 gm of the powdered leaf if such a preparation 15 preferred to
strophanthin - Strophanthin acts more rapidly than most prepa
ratons of either digitalis purpurea or lanata and has the furthe
advantage that the ordinary daily requirement 15 used up com
pletely or ehmnated in twenty four hours 1e cumulatne symp
toms are less lkely An adequate amount of strophanthun or
digitalis 1f gven when the patient 1s first seen can result 1n sig
nificant improvement of congestive heart failure by the tume the
Patient 13 prepared for emergency operation An add:tional 025
™g of strophanthin or one half of the mtial dose of myectable
digrtalis may be given intravenously after the patient 1s returned
from the operating room 1f the first dose has produced no sig
nificant improvement of the cardiac status Sumilar amounts of
Strophanthin or injectable digitalis may be continued once daily
for Mmamtenance effect unti] dgitalis can be given orally

Intravenous adminsstration of blood plasma or other fluids are

frequently NECessary m emergencs surcery These should be given
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with great crtion and i accordance with the prinaiples Tud
down i the section dealing with parentcral flwds i patints
with heart disease It 1s difficult to estimate the capacity of the
cardiovascular system for parenteral fluids when congestive heart
farlure 1s present There may be only minimal signs of pulmonary
congestion but there are no positive critersa by which to recogmze
such dangerous conditions 1s a narrow fish mouth nutral stenows
This 15 lustrated by a twenty six year old patient who was d
mtted during her fourth month of pregnancy with a history of
exerttonal dyspnea some hemoptysis and wheezing resprrations
at might She had chimcal signs of aortic incompetency and mitr}
valve mvolvement but there were no rales or other signs of pul
monary engorgement Abdormunal hysterotomy for mterruption of
pregnancy was recommended because her heart fatled to improve
after bed rest and digitalis A blood transfusion of 500 cc was
given slowly over a period of three hours the day before operation
because of well marked anemia Thoracic oppression, wheezing
breathing and marked dyspnea developed just as the transfusion
was fimshed All treatment was of no avail and the patient dred
q few hours later Autopsy revealed rheumatic aortic valve in
competency and a markedly narrowed mutral ortfice which barely
admutted onc finger The lungs were firm and brownish and
showed evidences of marked congestton It was felt that the ad
dition of 500 cc of blood was more than her heart could pump
through the very narrow mmnral onfice and that the resulting
severe pulmonary congestion was the chuef cause of death
Iransfusion of blood may however be necessary as an emer
gency measure i hemorrhage or very severe anemta i spite of
coextsting heart disease Transfusions which furnish about 50 cc
1t intervals of an hour may be of help without overloading the
crrculation I arger amounts of blood or plasma given at 1 faster
rite may be imperatne in shoch It will then be necesswy o
weigh the urgent needs of the patient against the probable cypacity
of his heart to handle the additonal flurd and to take such calkeu
Jated richs as the occa on may demand Other fluids 3f very neces
sary may be gnen slowly by contmuous mtramuscular infusion
i order to decrease the possibility of abrupt overloading of the
ceulanian The method 1s essentially the same s for hypodermo
dysis except that the needle 15 mserted and fived decply mto the
muscle mass on the outer ispect of the thith Not more than
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1000 cc of phystologic solution of sodwum chlonde should be ad
mimstered 1n twenty four hours but 1 sumular 1mount of 5 per
cent dextrose 1n water 1s safer

Patients with angina pectoris should not be submutted to surgery
unless operation 1s imperative Adequate sedation with morphine
or other sedatives should be cmployed before operation Nitro
ghycerin, 1/3mg (1/150 grain), may be placed under the tongue be
fore operation and 1t subsequent mntery als of thirty minutes until the
ptient 18 returned to his bed The sime precautions should b
used 1 regard to tntravenous flusds as were outhned under con
sestne heart fatlure The physician should be on the alett for the
vceurrence of myocardial infarction =fter operation Pain mav be
absent or mashed by narcotics but postoperative shock  dyvspnea
or cyanoss may be the only manifestation of coron uy thiombosis
m patients with coronary artery discase

PARENTFRAL I'LUIDS AS A RISk IN PATIENTS WITH
HEART DISEASE

The need for a normal water and electroly te balance before and
after operation may lead to an injudicious use of parenteral flurds
In patients with heart disease The tolerance of patients with
heart disease for salt and fluds 1s much less than mn persons with
normal hearts It has been shown that addition of 10 gm of salt
to the regular salt intake of a patent can induce cardiac failure
in patients recently recovered from congestive heart faillure On
the other hand oral ingestion of as much as 3000 cc of water
caused no such difficulties provided the salt intake was not 1n
Creased ®° It 15 well to remember mn this connection that both
blood and plasma have an appreciable sadium content hence
they should be used with caution 1n patients with heart disease

Recent studies have shown that both the blood and plasma
volumes increase almost 1n direct proportion to the speed of intra
Yenous injection of 1sotonic solutions for the first thirty minutes
alter which the blood volume tends to return to normal levels
With 1nflow of 2000 cc or more the circulating blood volume
does not tend 10 return to 1ts mmtial level but continues to ncrease
although at a dimimshing rate 2°° Hence 1t 1s important to regu
late the speed as well as to restrict the amount of intravenous flurds
" patients with organic heart discase
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Patients with heart disease, especially those with a history or
cvidence of congestive heart faillure or angina pectorss, should be
given fluids with caution Intramuscular mjection of 1000 cc of
5 per cent destrose m water (not saline solution) daly will be
safe Intravenous admimstration, if necessary, may consist of 500
cc of 5 or 10 per cent dextrose mn water at any one time The
rate of flow should be slow, not more than 10 to 15 cc per minute
Physiologic soluuon of sodium chlonde should not be wed m
pattents who have recently recovered from congestive hert fatlure
or who are in farlure particularly f they have the slightest evt
dence of pulmonary congestion The same 1s true of patients
with angina pectorss Oral dmimstration ol fluds 1 amounts
up to 2000 <o daly are salest and should be started as soon as
posstble Blood transfusions becuse of the sodium content, should
be given very slowly and should be discontinued rmmediately on
the first complaint of cough tightness 1n the chest wheezmn,
respirations or dysponea It 15 best 1n any event to give not more
than 250 cc of blood at one time and twice 1n one day if necessary
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Panents with heart disease especially those with a history or
cvidence of congestive heart faillure or angina pectoris, should be
given fluds with caution Intramuscular njection of 1000 cc of
5 per cent dextrose n water (not saline solution) daily will be
safe Intravenous admimstration, if necessary, may consist of 500
cc of 5 or 10 per cent dextrose 1n water at any one time The
rate of flow should be slow nat more than 10 to 15 cc per minute
Physiologic solutton of sodinm chlorde should not be used
patients who have recently recovered from congesttve heart farlure
or who are in failure, particularly if they have the shghtest evi
dence of pulmonary congestton The same 1s true of pitients
with angina pectorts Oral admnistrition of fluds 1 mounts
up to 2000 cc daily are safest and should be started as soon as
possible Blood transtusions, because of the sodium content, should
be g1ven very slowly and should be discontinued immediately on
the first complaint of cough tightness i the chest wheezing
1espirtions or dyspnea It 15 best 1n any event to give not more
than 250 cc of blood at once tme and twice in one day if necessary
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pneumonia 75
ewts circus theory of 33

Maitenance dose of digitalis 6
Mampulation manual in treatment of
tachycardia 93
Malformations of heart and great vessel
congemtal 123 See also Congenmital
heart dscase
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\enesection pulmonary edema treatcd
by J0

bluod[ess 70
\enous pressure effects of diuretics on
26

\ entncular fibnllation 101
premature beats 92
rate slowng of by digitali 3
tachycardia

\endogen 18

Vessel blood dhigitalis effect on 4
great malformation of 123

travencously 32
Thrombio danger of detachment 74

Visitors to cardiac patients 53

Vital capaaity reduction in heart di
ease 41

\itamin

Thrombosis  coronary 77 See aba
Coronany dual n
farction
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