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PREFACE TO THE SECOND EDITION

Duninc the past three years numerous advances
have been made in cardiology and a number of new
drugs have been mtroduced for the treatment of
cardiac emergencies In presenting tlus revision of
the ongmal text, those newer therapies have been
stressed which, m our opmion, have proven successful
and will continue to be uttlized, procedures that ap-
pear promising but which have not yet stood the test
of time are discussed only briefly The chapters on
congestive failure, arrhythmuas, acute coronary dis-
ease, rheumatic heart disease and hypertensive crises
have been enlarged or revised and case reports added
to mclude newer concepts and to illustrate the use of
drugs that have been recently mtroduced The bib-
Tography has been brought up to date and the mndex
enlarged  Several charts and tables have been added
in the section on arrhythmias  The book has been kept
at “pocket size” so that the physician may hyve 1t
available for usc at all times, even at the bedstde As
in the first editton, cases have been added from the
authors’ private practices and from the wards of
the Mount Sinai Hospital We are most grateful to our
wives who gave us unceasmg asststance m the prep-
aration of this book

New York N1

Antiur M MasTER
Mamiv Moser
Harmy L Jarre



PREFACE TO THE FIRST EDITION

THE prompt dagnosts of cardiovascular emergencies and
thesr proper treatment are among the most common prob-
lems confronting the general practitioner This monograph
has been wnitten m the hope that 1t will be of value to lum
as he encounters these acute conditions It 1s not mtended
to be a book on Cardiology, Radwlogy or Electrocardiog-
raphy, consequently, it does not cover these fields as thor-
oughly as do the standard textbooks Physiology and
pathology are discussed when a fuller understanding of
them 15 considered necessary for the mtelligent handlmg of
cardac patients  The drugs that have been found valuable
are stressed, other drugs i current use are discussed Case
lustorzes are presented to illustrate speaific conditions and
the use of the newer drugs Throughout the hook, the
importance of preventing cardiac emergencics by adequate
mterval therapy 1s emphasized

We have mcluded sectrons on surgical cardiac emergen-
cies, on cardiac resuseitation and on certamn acute conditions
that are not commonly encountered, 1e, disseeting ancu-
rysm, hypertensive crises secondary to pheochromocytoma,
and the acute episode resulting from a “ball valve” throm-
bus, in the hope that when these emergencies are scen they
may be recogmzed and treated properly

The section on congestive heart failure and its complica-
tions 1s brief, but we have included all of the information

1)



Preface to the First Edition 5

that we believe 1s necessary for the treatment of this
condition

We have surveyed the hiterature, but have drawn freely
from our own cases and expenience, as well as from matenal
previously published by one of us (A MM ). Portions of
thus ph have been p d m several broad
sponsored by the New York Academy of Medicine over
Statron WNYC (FM).

We wish to thank Dr. Samuel Kahn and Dr Phillip
Samet for editorial We are indebted to b
of the cardiographic department of the Mount Sma1 Hospi-
tal for valuable suggestions

We hope that the great number of physictans who are
called upon to diagnose and treat the diseases that we
discuss will benefit from this work

New Yorh, NY
AMM
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Cardiac Emergencies
and Heart Failure

INTRODUCTION

As A result of the d d in the

and treatment of many dlse'\ses, and of the mcreased span
of life, cardiovascular disease now greatly outnumbers ail
others and causes more than half the deaths after the age
of fifty Acute heart conditions require emergency treat-
ment more than do those of any other organ, malung the
term “acute heart” even more appropriate than the expres-
sion “acute abdomen” The prompt treatment of acute
cardiac disease by the applhication of well-established rules,
and the utilization of recent advances m the field of cardi-
ology will save many hves and hasten recovery 1 others
Since treatment must be tmmediate, 1t 15 meumbent upon
the physican to know how to diagnose and treat cardiac
emergencies, and to have the essential drugs readily avail-
able This requites the careful selection and constant
replenishment of medical supplies, for it 1s very dishearten-
ing to make the correct diagnosis of a cardiac emergency,
and not to have the suitable medication available The
following material should always be present m the doctor’s
bag m adequate amount  Additional drugs, such as mtra-
venous hesamethonmm (Chapter 6), which are generally
reserved for hospital use, need not be carned but should be
available m a hospital.

1 Ammophytin, ampules, 10 cc. = 24 gm for 3 v use,

2ce = A8 gm forim. use,

(9)
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Introduction

2 Atropme Sulfate, 75 mg. (gr. 1/100) hypodermic
tablets for 1 v. use

3 Cedilanid (Lanatoside C), 4 cc. (.8 mg ) and 2 ce.
{4 mg ) ampules for 1v or 1m. use.

4. Demerol, 2 cc. (100 mg ) ampules, or multiple dose
vials (1 ¢cc = 50 mg.)

5 Digoun, 25 mg tablets or Gitahgm, 5 mg tablets

6 Epmephrme 1-1000 (1 cc ampules)

7 lsuprel, 10 mg hngucts

8 Mercurial Diretic ( Mercubydrm or Thiomerm) 1 or
2 ce.

9 Morphme Sulfate, 16 mg (¥ gr ) tablets for 1m or
1v use

10. Needles for phlebotomy

11, Neosynephnn, 1cc = 10mg, for1v or1m. use

12 Nitroglycerin hypodermic tablets, gr. 1/200 or gr.

17150

Pronesty] ( Procame Amde), 10 ce ampules (1 cc. =

100 mg ) and 250 mg tablets.

Quinxdme, 1 ce ampule = 2 gm. for 1m use, 2 gm

(3 gr ) tablets

15 Stertle water for dhlution of tablets.

16 Ouvabain (G Strophanthin) 2 cc. ampules = 5 mg,
or Strophantlun K (“Strophosd”), 1 ec ampule =
5mg

7 Thorazine, 1 cc = 25 mg for im use, 10 or 25 mg
tablets or Dramamine, 50 mg. tablets, 10 cc ampules

(Lce = 50mg)

18 Tourniquets

19 Vasowpl, 1 ec = 23mg, or Wyamine, 1 cc = 15mg
for 1v. or im, use

-
123
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Chapter
1

ARRHYTHMIAS

A ¢itance 1o the rate or rhythm of the heart 1s a common
cause of acute distress in patrents with and without cardrac
disease Evenm a patient with a normal heart, an arrhyth-

_mia may proddce symptoms of amety, precordial aching
or severe pan, '™ vertigo, svncope, \omting, collapse, and
rarely congestive heart falure'¥ Severe crculatory de-
rangements oceur followimng the onset of arrhythmias with
a rapid rate, te, the paroxysmal tachycardus, or a slow
rate, t ¢, complete A~V block This 1s especially true n
elderly people

PAROXYSMAL TACHYCARDIA

The paroxysmal tachycardias mclude atrial flutter and
fibrillation, atrial, nodal, and ventrnieular tachycardm and
ventricular fibnillation {The term “atrial” is to be preferred
to “auncular” since the cardrac pacemahers are located
i the atrium and not in the appendage (aurrcle) Any of
the tachycardis may remit spontancously within several
hours and cause no disturbance, but they may produce
severe symptoms and marked effects on crculatory dy-
namics  The chimeal seventy of any arrhythmea s usually
proportional to the increase in the ventricular rate It has
been demonstrated that a change i heart rate from 70 or
80 to one of 120 or 130 usually increases mmute yolume
output This occurs despite the fact that ventricular fillimg
and stroke volume may be decreased. (The cardiac output,

(1)



12 Arehy thimas

whitch s the product of heart rate and stroke ontput, actually
increases ) Wath fuether ancteases an cardiae rate, total
mmute volume s reduced 2 Thie may reaalt an severe
cerehral anovia with famting or comvulsions For example
JCL o thety-twosvear-old Lscton manager studied by us,
famtedt on severa) sccinens He gave a Jong hstony of
ducomfort whenever he worc a tie, and his pulse slowed
moderateh on carotid sy presnee The fanting was,
theretore, considersd to be the result of bradseardie causesd
I carotid sy hvpersenatinats Close questionmy, how -
over, revealed that the ssncope s preceded In palpita.
tons, and Be was later seen during an eprode of nodal
tachvaardia This was probably the mapor Gone of hn
famtimg aithough the carotid sinus mas abso have plaved
a sole

I taehs cardhia persists, it mas result an a farther decrease
w cardiae output and the chmeal preture of shodk cardiac
falare ™ and/or coronars msufficeney with diest pan and
IS-T and Twave chunges i the electrocardiogram A
patient demonstrating this svndrome was a sixtv-five-yea
old woman with caranama of the left fung and hemothorax
who was recening nitrogen wustard therapy On the fifth
day aftes therapy she suddenls experenced precordial pam
and palpitation and went into shick  Her heart rate was
180l an electrocardiogram eevealed a 2 1 atral Hutter
with RS-T depressions i all Jeads While the cardrogram
was beme taken, the rhythm reverted to normal stous
riythm but the BRS-T depressions pensisted for several
mutes  In some mstances RS-T depressions persist for
hours ar davs

THE SUPRAVENTRICULAR TACHYCARDIAS

Supravemtricular tachycardias, ie., atral or nodal tachy-
cardia and atril flutter and fibnllation, ocenr in persons
with normal or abnormal hearts,** %3 and may be precipi-
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tated by emotional disturbances 3% Occasionally, they are
the only mdrcation of hyperthyroidism and this disease
should be ruled out 1 all cases of recurrent paroxysmal
tachycardia  Although the basal metabohe rate 1s within
nommal lmnits m approximately 85 per cent of patients with
supraventricular tachy cardia,'™ other tests of thyroid func-
tion (radwactive 1odine [Iixi] uptake, and blood protem
bound 1odine) may mdicate a hyperthyrowd state Ven-
tricular tachycardia, on the other hand, is almost alwavs
associated with organic heart disease, particularly coronary
occlusion,”™ and 1s of more serious ymport

In many normal persons with paroxysmal tachycardia
therapy may be withheld for several hours since these
arrhythmias often remit spontaneously  People with normal
hearts may be able to tolerate rapid heart rates for weeks
or months without exhibiting any detectable alterations m
crculatory function M **  Some patients, however, be-
come cmotionally disturbed and may experience precordial
discomfort as a result of rapid beating of the heart, in such
patients, especially those with organic heart disease, treat-
ment should be started immediately Smmilarly, therapy of
the specific tachycardia should not be delayed, even
normal persons, if the patient cannot be obsersed pertod-
scally

Some general measures are of value in the prevention and
treatment of all tachycarchas, namely, rest, sedation, and
the avoidance of tobacco, alcohol, caffeine, and emotional
upsets For example a twenty-cight-year-old physiclan,
recently observed, deseloped atnial fibrillation whenever he
took one drnk and smoked one cigarette simultaneously
He was finally persuaded to stop drinking and smoking and
experienced no further attacks  Eating fatty foods or large
meals on rare oceasions produces atrial arrhythmas i pa-
tients with otherwise normal hearts We have observed a
patient who suffered a bout of atral tachy cardia each time
he ate a frankfurter or a large dish of 1ce cream The
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avandance of these foods completedy «hmemated the attacks.

ATIRIAL FIBRILLATION

Ateial filinsllation s the mest comman parovysmal arrhy th
mia andd occors most frequentls i patients soth rhesmatie
amd arteriasderotic: heart diease'3 173 but bath the paros-
ssmal and chirome types are obsersed e the absence of
orgame heart disease ™30 1ty he seen an cases of
Granes” disewse™ followmg operatne procedures,™ in
poeamonia and i other febele illnesses

Atreal fibnllation has been attnbuted by some obsenvers
to rapul, irregul i arens movements it ited m the atnal
muscle and perpetiated by the ocenrrence of locat Hlocks ™
but this view has been chillenged by many anthors 112170«
S These Latter mvestigators beliese that atewal fibelle-
ton 15 a chaotse disturhance of atnal ehythm m response to
stimuli ongmating morntable foa m the ataal muscle and
that there is no element of arcus movement  Accordig to
this opimon, all atral arhvthmias have a smtlar mechan-
tsm, the onh difference between them bemg the sumber
and frequency of impulses ansmg from the single focus &2
This view has not as vet been unnversally aceepted!™ but
wanld appear from the evidence presented to be a logreal
cexplanation of atrial arrhy thmias

The paroxysmal form of atrua} fibrilation usnathy sets
abruptly with a ventricular rate between 120 and 160 and &
totally srregalar rhathm (Table 1), A pulse deficit may
be present The rhvthm may revert to normal wath rest and
the e of sedatives, but if fibrillatron persists treatment
with either quinidme or dhgitalis should be intiated, dig-
talis bewng given w all cases of atrial fibnllation wath cardiae
falure  Some observers fvor the use of digitalis, particu-
Larly mtravenously, even when congestine failure is not
‘m-;cnt._-; Although its primary effect in these cases is to
dow the ventricular rate, sinus rhythm s oceasionally in-
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16 Archythmias

duced followng digitals admmstration. I quamdine
ased (Table 2), 3 grains (2 gm ) should be gnen orally
every two hours, The fint dose may be used to test sensi-
tuaty see reactions sall uenally occur within two hours
if the patient s allergie to the drug ' True seasitisity s
unusual howeser, and treatment of a patient wha s cnt-
wally ] shonld not be delayed I there 1s no change m

Table 2. Suggesfed Appproach to the Therapy of Parox-
ysmal Atrial Fibrillation With Quinidine. No Cardiac
Fuilure

it Day
1 Best and sedition
2 Qundine 0 2 aveny Zhours for 2 sloses, then
04 gm even 2hours for 3tod dovs o therapy at
muht®

1f w0 eoxpomse—2ud Day

3 Quinidine 04 mn every two hours for 3daves then
08 gm evers two haurs for 3or 4 does
U no respimse, quindise vsually will not be effectne
and patient should e dizit dized

I paticnt has sexere symptoms. quinidene shonkl be continued dur-
wng aught m geadually ncreasing doses nntil 6 gm has been given
for 3 doses

rhy thm after four hours, the dose 13 mercased to 8 grains
{4 gm ) eveny two hours for three or four doses  Oceaston-
aily, 1t 1 necessary to ruse the dose to @ grams ( 6 gm )
every two hours for three or four doses, Qumidmne has rela-
tively httle cumulatne effect and peak plasma levels are
reached after 4 or 5 adequate doses have been given 1% 1
the same dose 1s adminmstered thereafter, the plasma level
nises only shightly, and 1t 1s thercfore necessary to increase
the dose again to achieve an cffect. If quimdme is mitially
administered every four to siv hours peak levels may not be
reached for from two to four days. The total daly or
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weekly dose 15 of much less importance m determming
plasma concentration than 1s the amount of the mdividual
dose,#72* as only traces of qumdine are found m the
plasma twenty-four hours after the last dose has been given
1f regular rhythm 1s not restored with the dose of 9 grains,
larger ones will rarely have the desired effect and the drug
should be discontimued  Sertous reacttons (resprratory fail-
wre or asystole) may occur if quimdine 15 given n exces-
sively large doses (over 24 to 3 gms n a twelve to twenty-
four-hour period). Unfortunately there 15 httle correla-
tion between quimidme blood levels and the tovc effects
of the drug on the myocardium, so that there 15 no way of
accurately predicting the onset of “tovic effects” Excellent
results are occasionally obtamed with very small doses It
15 often best to admmister quimdine on a two-hour schedule
for five or six doses during the day and omit mght medica-
tion In this way the patient can be more carefully observed
Thr, of course, should not be done when the patient has
severe symptoms and a delav of several hours may be
dangerous
We have used quimdine intramuscularly dunng, the past
four years with good results A switable preparation 15 a 20
per cent solution of quinidine sulfate m propylenc glycol,
3 grans ( 2 gm ) per cc, although several other prepara-
tions are also avatlable  The mjection 1s rarely panful,"” the
dosage 15 the same as when given orally, and tovicity 1s not
mcreased when the drug s gaven by thes route. Intramus-
cular medrcation 1s especwally valuable when oral adminn-
tration cannot be tolerated m patients who are acutely ill
Quumdhne hydrochloride 1s also satisfactory for intramus-
cular use Intravenous quimdine, which 1s now available as
quinidme lactate, m 10 ce ampules, contammng 65 gm, 15
dangerous and its use must be carefully controlled There
15 lttle mdication for the mtravenous admmistration of
qumdine as most eases m which quimdine will be effective
respond to mtramuscular or oral medication

2



N Arrhy thmias

I fbnllation persssts after a satisfactory tral with quini
dine, the patient should be digitahzed (cide infra). In all
reenlestrant eases, ot 1 essential to exelude the presence of
hyperthyraidism or actwe rhenmatic fever In patients with
atenal ibnillation and hyperthy rordism the prognosss is exeel-
lent, for, once the Iyperthyrond state has been corrected,*
the arrhythmia will disappear n 95 per cent of these cases
cither spontancoushy or following quimdine therapy

If quumdine restores sinus rhythm, the dose s reduced
gradually and & maintenance dose 1s instituted  Three to
stx grams ( 2 to - gm ), three times a day may suffice but
m ocensional cases 6 to 9 grams { 1to 6 gm ) four or more
tunes a day may be requured for long periods: When quin-
idine 1s grven four times daily, the first dose v taken early
m the morning on awakening, the second at mudday, the
third in the evemng, amd the fourth dose just before retining,
m order to mamtun adequate blood fevels. In unusual m-
stances the last dose must be gnen during the mght.

An example of this type of case 15 that of a fifty-nine-
sear-old white male, who had severe rheumatic heart dis-
ease and atral fibrilation and was treated with 3 gm
(5 gr) of quundme sulfate orally every two hours, as
outlmed above Regular shythm was restored and he was
mamtamed <uccossfully onr 3 ¢gm, four times & day, awaken-
mg at 4 A M daly for the morning medication Whenever
this dose was enitted, fibnllation recarred

Three-gram ( 2 gm ) enseals of qumidme or quintdine 1n
ol (“Qumdate™} are available as “long acting” prepara-
tions to avord gving a dose during the might  The drug in
this form 1s more slowl absorbed, allowing for a greater
wterval between doses

1f attacks of fibrillation recur mfrequently, quinidine need
not be maintamned more than a week after the acute episode.

However, if parovysms ocenr frequently, prophylactic quin-
sdine should be continued mdefinstely.
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Occasionally, the attacks respond to quimde with in-
creasing difficulty as they become more frequent In such
cases 1t may be more advisable to slow the ventricular rate
with digrtalis than to attempt to restore smus rhythm with
qumidine A good example of this therapy 1s presented by
a woman of forty-four, who had had rheumatic heart dis-
ease with mitral stenosis for twenty years She had devel-
oped a cerebral embolus three years ago and since then
had evperienced frequent atnal premature beats and ept-
sodes of atrial fibrillation At first, these readily responded
to qumidime but the attacks became very frequent and
lasted several days in spite of large doses of this drug  The
patrent was greatly distressed during the attacks and
developed great anwety regarding their recurrence In
the next attack digitalis alone was given until the ventrnicu-
lar rate fell to 70 Simce then, she has been mamntamed on
25 mg Digoxn daily, has remained in chrome atrial fbnl-
lation but has been entirely comfortable

Although recent studtes have shown that adequate cardiac
output can be mamtamed by many pahents with chrome
atrzal fibnilk if they are adeq lized,!™ some
of them do better when their rhythm 1s reguhr.“ This 15
especially true during exercise It has been demonstrated
m these patients that cardiac output 1s increased and venous
pressure decreased following conversion to simnus rhythm '*
There 15 also the ever present danger that thromb: will form
m the auricles of the fibnllating heart and that embohza-
tion will occur 1n these patients For these reasons, we
believe that an attempt to restore smus rhythm should be
made unless the heart 1s very large or there 15 a history of
recent congestive failure This opmion 1s not umversally
shared, however, and many phystcians are satisied merelv
to slow the ventricular rate with digttalis It has been re-
peatedly ) d n the T that to
smus rlly(hm by qumidine may result in embolization or
death at the time of the change i rhythm,?* 2% particularly
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w patients with mitral stenoss and 4 large left atrium
Tins Bas mot been our experence Although it s often
ditfiendt, and occasionally smpossible, to restore regulsr
smus rhivthm m these patients, we have not experienced any
serinus accdent during the “attempt.”

When emploved properls, quingdme s a safe and effee-
tne drtg The harmful effects followmng ats wse have, we
believe, been overemphasized  Several premonittory siins
aml svmptoms of overdosage n patients under quimdime
treatment should be kept m mind - The most common of
these mav be grouped under the term “einchonism ™ They
mclude tinmitus, mpared hearng, hmdachc, blurnng of
vision, grddmess, nausea, I I cramps, and
(]mrr'hm i3 ﬁm drig 15 gnen r.lpldl\' by the mtrasenous
route, resprratory depression and comvatlsions similar to
those seen m animals may result "' Rarely, a true wiosyn-
crasy mav be present  In such cases acute resprators dus-
tress and arculatory collapse appear even after small doses
Senous shin eruptions™* occastonally are & mamfestation of
quinidine sepsiti ity and, rarely, thrombocvtopenic prrpura
develops (tide mfra) 218

A dramatic mstance of quimidine sensitnaty was seen i
PK, a teacher of sntv-erght, who had had a coronany
ocelusion thirteen years ago and who recently experienced
ventricular premature beats  On several occasions he de-
veloped acute laryngeal edemn after recerving 3 grans
(2 gm) of qumidme twice a day A single daily dose
finally sufficed to prevent the premature beats and no
further episode of edema occurred while the patient was
on this dose  Another graphie demonstration of quinrdine
idwsynerasy was that of 5 G, a physicum of fifty-sn, with
essential hypertension and coronary artery disease. On
several occasions during the years he had recened several
grams of qumidine for ventricular premature beats  Siv
months ago he had taken 3 grams ( 2 gm ) of quimidine s
pmes durmg a two-day period when he developed profuse
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22 Arrhythmias

When gquimdine 15 nnobtamable, oral potassium (5 to 10
gm daly given i divided doses eveny four hours) may
convert atrial fibnillation to simus thythm 32 This therapy
was employed durmg World War I with excellent results.
“Potassium Triplex” provides a palatable liquid preparation

In the treatment of acute paroxasmal fibnllation, occa-
sional good results with Pronesty] (cide anfra) have been
reported ' Thys drug, howesver, 1s not successful i con-
verting chronic fibnllation to regular smus rhythm, although
slowmg of the ventncular rate may occur

If heart fadure 1s present during the parovysm of atrial
fibrillation, digitalis should be admmistered mmediately
It increases the degree of A=V black and slows the ventrien-
lar rate, but usually does not affect the ahythmia The
measures suggested below (Chapter 2) for the treatment
of heart failure should also be instituted  Digitalization
wan be accomplished m many ways with various prepara-
tions It 15 advisable to learn the potentialities of one prep-
aration for oral use and of another for wntravenous admm-
ntration

If the patient 15 acutely all and immediate digitalization
m mdicated, Strophanthin K or Ouabam (G Strophanthin}
should be gnen wtravenoush. These drugs have a very
brief latent pertod and usually evert an effect m five to
fifteen minutes, with 4 maxunum effect in thirty minutes
to two hours *' 17t A safe umtial dose of Strophantlin K s
03 mg and of Quabam, 0.5 mg  Another 0.1 mg. may be
given in half an hour and repeated every hour until the
ventricular rate is slowed to 70 or less.3* The total dose
of either drug should not evceed 10 mg. in twenty-four
hours  Strophanthin K 15 available m 1 ecc. ampules con-
tainmg 05 mg (“Strophosid”) and Ouabam m bath 1 cc
ampules contammg 01 mg and 2 cc ampules contaming
05 mg. We have used both of these drugs mtravenously
with good results
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Lanatoside C (Cedilamid) may also be given mha-
venously It has a shightly longer latent period than Stro-
phanthin and causes a decrease m heart rate m from twenty
minutes to two hours * Its effect lasts longer than that of
Strophanthin K or G, making this drug 1deal 1f moderately
quick and shghtly prolonged action 1 required The m-
al dose of 8 mg (4 cc) 1s nppro“mntely one half the
Qigitalizing dose  This s foll by 4mg (2 cc) every
four to su hours, as req 1 hlamid 15 1 n
ampules of 2 cc contaming 4 mg and m ampules of 4 cc
containing 8 mg

It 15 1mportant to remember that these preparations aie
chmunated fauly rapudly, and that the full digrtalization
effect may be lost if a longer acting drgrtalis preparation s
not admimstered as soon as practicable, ¢ ¢, within twenty-
four hours In this way, digitahrzation 15 mamtamed 1t 15
usually not necessary to use mtravenous preparations, ex-
cept n patients with severe heart failure and rapid fibril-
lation

For oral use, we have found Digoxm, a glycoside of Digi-
talis lanata, very satisfactory It has the advantage of bemng
a pure substance of defimte and constant composition and,
unhike digitalis leaf, 1t 1s almost completely absorbed from
the gastro-mtestnal tract ™ It 1s emmated rapadly, and
1s not as apt to cause cumulative toxie effects, such as those
produced by more slowly excreted glycosides, eg. Digi-
toxin  The effect of a single dose of Digoun usually per-
sists only for several days,’> whereas the effect of a full
dose of Digttowin may continue for two to three wechs ™
Digoxin 1s a safe and effective preparation for oral digitaliza
tion (Digoun may also be nsed imntravenously when a mod
erately rapid effect 15 required )

We have recently used Gitalin (Amorphous), & digitalis
preparation which 1s also absorbed rapidly and completelv
and has a duration of action which 1s longer than Digoxin
and shorter than digatalis leaf or Digttoxmn The major ad-
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santage of this compound appears to be the wide margm
between the effective therapeutic and the toxie dose 7
With most digrtalts preparations the usal therapeutic dose
15 approximately two-thirds of the tovie one, with Gitalin
the amount required for therapy 1 only approumately one-
thard of the tovic dose We have emploved thys prepara-
tion n several patrents who developed signs of “over-
dosage” while on Digovn and hasve found that occastonally
the use of Gitalin will make it possible to contmue dige
talization wathout tosteits - This s not true m all cases

The amount of amy digitalis preparation required for
digitalization saries greathy from person to person, and the
dosage must be mdmadualized  The effectne dose af
Digoxm saries between 15 and 50 mg** An tul dose
of 10to 15 mg 1 ginen, thereafter, 05 mg, 1» given every
six hours, until the deared effect 15 obtamed.  The main-
tenance dose 15 25 to 5 mg (1 to 2 tablets) daly, most
patents being wel controlied on 25 mg Frequently, gning
25 mg and 50 mg on alternate davs proves very satisfac-
tory 1f Gitalin s wsed the patient may be rapidly digitalized
by grving 25 mg immedrately and 10 mg every six hours
Slow digitalization may be accomplished with this prepar-
ation by mving 10 mg every four to six hours, or 5 g
four times darly until the desired effect 15 obtained, The
average cflectne dose of Gitalin 1s 60 and 7.5 mg, main-
tenance 1s usually achieved with 50 to 75 mg duly

Many physictans still use the whole digitalis Jeaf prepar-
ation for both digitalization and mantenance. Thrs prep-
aration is a good one, but the delayed onsct of its action and
the long peniod required for its dissipation are often dis-
advantageous  When the patient will not cooperate and
take medication regularly, however, the use of the leaf 1s
preferable, smce the effect of Digoxin disappears in forty-
cight hours and the patient may go mnte cardiac falure if
he neglects to take 1t for twa or three days This danger 1s
Jess when digstalis leaf 1s used The whole leaf 1s much safer
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28 Arrchythmias

arthythmu except withdrawal of the drug, In some m-
stances of supraventricular tachycardias,® ' ventricular
premature beats, or ventricular tachy cardis®s induced by
digitalis, specific treatment may become necessary. In these
cases, potassmim chlonde or acetate, given orally, usuaily
chiminates  the arrhv@umas within tharty  munutes™ B
(Fig 1) Two to 10 grams of & 20 per cent solution may
be given m ssrup of atric aad or Karo syrup, or smaller
quantitics may be given m nudd, orange juice, or gimger ale
Potassun Triples {5 ¢ contamns 5 gm each of Potassium
Acetate, Potassum Citrate and Potassiumn Carbonate) 1
also an excellent wan to admmster potassium by mouth
Five to 10 ¢ are given in a glass of orange juce as needed
When potasstum 1 given i thas manner, nansea and vonut-
g usaally do not occur, The effect produced will fast onl
for from two to four hours, and the treatment may have to
be repeated  Tosie cffects of potassmm do not oceur of
there as adequate urmary exeretion - Rarely 1s at necessary
to use potasstam mtravenoushy, of 1t s, extreme cantion
should be nsed, and only 5 to 15 gm should be given
slowly  Electrocardiograms should be taken frequently to
detect potasstum tovaty  Marked peakmg of the T-waves,
widenng of the QRS compleacs, and disappearance of I
waves are the most commonly obserned changes, when
potassium mtovieation occurs

Recent work clearly demonstrates that potassmm deple-
tion may sensitize the myocardium to the touc effects of
digstabis ™ Conversely, mamtanmg an adequate cellular
potasstum may actually prevent tovic cfiects  For these
reasons we nsually give Potassium Triplex (1 teaspoonful,
5 cc, three or four times daily) to patients with myocardial
discase m whom digitabis may have to be given m luge
doses In tlus way arrhythmias may be prevented.

Atropme 15 often cffective m abolishing the A=V block
caused by drgitalis
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It 15 often extremely difficult to distnguish between an
arthythma and symptoms secondary to “overdigitalization
and those resulting from madequately treated heait failure
and “underdigitabzation” For example, n patients who
are receving digitahis but remain 1n severe heart failure
with a rapid ventricular rate and nausea and \vomiting, it
may be impossible to decide whether to withdraw the drug
or administer larger doses A procedure utihzing a 1apidly
actmg digitalis preparation, acetyl-stiophanthidm, has been
mtroduced 1 an effort to determme whether or not a pa-
trent 15 adequately digitalized 16 Since the effect of ths
preparation 1s noted within one to ten mmutes after intra-
venous adminishiation, the status of digrtabization mav be
quickly determined if a patient 1s adequately “digitalized”
or “overdigitalized,” toarc effects will usually appear after
the mjection of less than 6 mg of acetyl-stiophantludm
If they do not develop, overdigitalization 1s not usually the
cause of the patient’s symptoms or the aithythmia  This
preparation 1s extremely potent and several fatalities have
resulted from 1ts use Ve prefer to use either mtrasenous
Lanatoside C (Cedilamd), 4 mg every three hours, or
Strophanthin K, .1 mg every thurty to forty-ive mmutes, to
determine whether or not a patient 1s adequately digi-
tahzed Although this method 1s slower, 1t 15 much safer
and an answer to the problem 1s usually obtamed withmn
four to six hours

In atnial fibrillation secondary to hyperthyroidism or
active theumatic fever, digatalis usually does not control
the arrhythona but occastonally has proven effective  For
example, a forty-seven-yeai-old housewsfe was n severe
congestive failure with atrial fibrillation and a ventricular
rate of 170 to 180, She was grven 8 mg Cedilantd, imntra-
venously, and 4 mg, mtramuscularly four hours later. She
also recerved 2 cc. Mercuhydnin intramuscularly  The neat
mornmg atnal fibnllation was still present but her heart
rate had slowed to 80 to 90 She had lost 8 pounds and
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felt well Badoactive odme studies later definttely sndi-
cated hyperthyroidism to be the canse of her cardiac disa-
bihity and she responded to treatment with the drug

After the hyperthnroidism has been treated with radio-
active wodine, nperation or other drugs, the arrhythmia
disappears spontancously or sesponds to qumdine ther-
apy.™ A case recenthy studred llustrates this pont A
fifty-three-year-old female compluned of constant palpr-
tation She had been found to have atral brillation, and
had recened sery large doses of dyntalis and quimdme,
without abohtion of the arrhythmu or slowmng of the
sentncular rate A\lthough chnreal signs of Graves' dis-
ease were absent, only 20 per cent of a test dose of radio-
active wodine (1) was excreted and a diagposts of hyper
thyrordism was made A therapeutie dose of 5 nullicunes
of 1;44 was admimstered  Two days later she was started o
30 drops of Lugols solution dauly  This medication was
contmued for four weeks and, while the fibnllation per-
sisted, the ventricular rate fell to 84 The arrlvthmia was
still present six weehs after the admumstration of ha and
for this reason 6 grans of oral qumidine were gnen every
three hours  Swus rhvthm appeared after 8 doses, and
persisted even after qumidime was discontmued

Radroactnve 10dine 1s wsually picked up by the thyrod
gland withm twenty-four hours, but 1ts effect on metabolie
processes may not become evident for four to six weeks
it may be necessary, therefore, as m the case cted, to
adpunister Lugol's solution (10 drops, ¢t1d ) dunng thrs
period  This medication may be started twenty-four hours
after radwactive 1odine has been given and should be con-
tinued for approumately three weeks The effect of the
Lugol's solution will last for another weck, at which time
the radioactive Iy effect wall have begun to mamfest stself.

If propyl thiouracil alone 1s used mn hy perthyraid patients,
an effect on the arrhythmit should be seen within two to
four weeks It should be emphastzed that the prognosis m
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those cases of atrial fibrillation due to hyperthyroidism 1s
excellent, af the prumary disease 1s controlled,

Cases of atral fibnllation occurring durmg active rheu-
matic fever usually respond to digitalis or quinadine therapy
only when the active process has been controlled Failure
to respond to digitalts suggests that the underlymg disease
1s still active  The prognoss 1n these cases ts not nearly as
good as 1n the patients with hyperthyroidism, especially if
a mutral valvular lesion 1s present 7

Inability to slow the ventnicular rate with digitahs m
patients with atrial fibnllation may also be noted mn pa-
tients with 1 myolving the per
or atrral muscle In these mstances a mechanical factor pro-
duces stretching or imtation of the atrium and diug therapy
1s of no value

ATRIAL FLUTTER

In airial flutter, the ventricular rhythm 15 usually regular,
with a rate of 125 to 180, but 1t may be srregular, because of
varying degrees of A~V block, and thus may resemble atrial
fibrillation ~ Atral flutter may sometimes be distinguished
from fibrillation by the vbservation of rapid, regular venous
pulsations in the neck at a rate over 250, correspondmg to
the rate of the flutter waves in the electrocardiogram Usu-
ally the atrial rate varies between 250 and 350, and 2 1,
A-V block 1s present, but a marked degree or complete
A~V block with very slow ventricular rate may occur Ever-
cise or position change may temporanly decrease the A-V
block and mcrease the ventricular rate. Carotid smus pres-
sure does not abohsh the flutter but often momentarily
slows the ventricular rate

When atrial flutter 1s complicated by a bundle branch
block pattern, it may sunulate ventricular tachycardia elec-

phically (Fig 2) Oc Iy Rutter can be
diagnosed with certamty only m the electrocardiographic
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leads taken to the nght of the sternum,** or from the nght
chest or back  In rare mstances it s necessary to take
esophageal leads to record the atral waves

Atrial flutter 1s usually parovvsmal, but at may become
chrome and continue for months or years ' 1f the parov-
vsmal ts pe does not remnt spontancously after a short period

67 Bhwm

11 2—5W, m 71 Atnal flutter treated with mtramuscular
qumding, 6 Gm, and oral Dygoun, $ mg 6/7 & pM 21 atnal
flutter 6/7 9 ¢ a1 hour after therapy, regular sinus thythm 7/22 1
atnal flutter watl bundle branch block, sunulating ventneular
tachycardia

of observation, an attempt should be made to stop the
attack with digitahs and/or qmmdme (Fig 2) Digitahs
15 the drug of choice?* 134} and 1s employed m all patients
with heart falure  Digataks slows the ventnicular rate and
mcreases the efficiency of the heart, It has been repeatedly
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stressed, since the onginal obseryvation m 1911, that digy
talis often converts atrial flutter to fibnllation and that
swus rhythm then follows withdrawal of the drug™! Al
though recent observations® have cast some doubt upon
this theary, we have seen this happen m many patients when
digitalis 15 adh 1 In some digitalrs ap
parently converts atrial flutter diectly to smus rhythm
without an obsercable penad of fibnllition In other cases,
flutter 15 converted to fibnllation by digitalis but normal
smus thythm does not develop when the drug 1s wathdrawn
In these cases quimdine should be adminstered i an
attempt to convert fibnilation to sinus rhythm  Usually a
small dose of quumdine 1s effective

Digstalis and quimdine are employed as described under
atnial fibrillation, In enitically 1ll patients there should be
no hesitation about using intravenous digitalis followed by
imtramuscular quinidine, if necessary In some instances,
atnal flutter persists in spite of all these measures, and the
patient must be mamtaned on digitals, as i chronic atral
fibnllation, m order to heep the ventncular rate between
65 and 75 beats per mmute. Some patients may continue
to have atrial flutter for years and then suddenly have the
arrythmia remut spontaneously #*

If attacks of paroaysmal atrial flutter 1ecur frequently,
an attempt should be made to prevent them by the con-
tingous use of qumdine. The dose of quinidine for mam-
tenance 1s 3 to 6 grams ( 2 to 4 gm.), four tunes a day
In some cases, however, we have found it necessary to
increase the dose and the frequency of admmistration, giv-
ing as much as 9 grams ( 6 gm ), four or five imes a day
If this 1s not effective, digitahization should be carried out
and a mamtenance dose contmued In this way a certam
degree of A-V block 13 mamtamed and, when an attack
occurs, the ventrcular rate may not markedly icrease,
despite a rapid atrial rate This may sene to heep the
patient symptom-free during an attack, This method 1s not

4
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suceessful m all cases and, despite adequate digitalization, 2
tachycardia may develop and symptoms appear

ATRIAL AND NODAL TACHYCARDIA

Atnal and nodel tachycardias caonat be distraguished
clinically and are treated alihe These tachycardias are
frequently functional and may be preeypitated by tobacco,
alcohol, infections, gastrie distention, Graves” disease, aller-
@ic reactions and tense emotional states  Very frequently
there is a combmation of causes The attack generally
begins suddenly aithough m certun there mav
be a short premomtory period  The ventricular rate of 150
10 220 beats per minute usually 1s regular despite changes
of position or exercise,* and 15 somewhat more rapud than
i atrial flutter There 15 usually @ L 1 ventrieubar response
but occasionally a 3 1 or 2.1 response ocowrs wath a re-
sultant ventriculsr rate between 73 to 100™ These cases
are more common than was previausly suspected (Fig 3}
Frequently a supraventnicular tachycardia can be differen-
tiated from atnal flutter by the absence of Hutter waves
1 the cervical vemms  Unbhe cases of atrial flutter, in which
anly transtent slowmg of the veatricular vate may be noted
following vagal stimulation, supraventricular tachycardia
often 1s termmated by this procedure  These latter arrhvth-
mus are particularly apt to be evanescent, and patents
may have many attachs daily for years without expenencing
difficulty Patients subject to recurrent attacks have learned,
through expenience that certam maneuvers stimulating the
vagus nerve abolish an attack, ¢ g, sudden movements of
the liead, holdmg the breath, coughing, vomiting, cating,
lowenng the head over the bed, or bendng forward m
a char

The attack often disappears spontancously or followy
the use of sedatives but, 1f 3t persists, an attempt should be
made to termnate it by everting pressure on the carotid
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sinus, This maneuver should be tried before other measures
are employed Pressure over the carotid smus is applied with
the patient i the prone position and with the head tumed
away from the side to be stmulited The site to be
pressed is recognized as a pulsating area at the angle of the
Jaw, at the level of the thyrod cartilage, here pressure 1s
apphed finuly towards the vertebral column. The nght
carotul sinus 15 vsually more senutne than the Jefti¥?
Pressure should not be applied on both sides at the same
tune, especially m old people, and ten to twenty seconds
should be the it for pressure on exther side It should be
stopped sooner if slowing of the heart rate occurs. Cases
of syncope, cons ulsions and hemuplegia have been reported

llowing carotid smus 435 The prior admmstra-
tion of certamn \a;,momc drugs, such as Mecholyl*® or
Lanatoside C** augments the carotid sinus effect, while
Benzedrme, epincphrine, neosynephnin, atropme, or large
doses of qumdine may mlubit its effect 4 %2 If pressure
on the carotid smus fuls at first 1t may be successful later,
espeaially of it is apphed 10 conjunction with one of the
drugs which tend to merease its effect It has been re-
ported that carotid smus pressure 1s effective 1 about 10
to 30 per cent of cases of atrial or nodal tachycardia 301 43
although others have had much more success with this
method ™ We have found it effective 1 about 25 per cent
of our cases Some observers believe that carotid sinus
pressure or compression is not as effective as actual massage
of the carotid sius and they advocate this procedure ="
This method of therapy 1s potentially dangerous m elderly
mdividuals

Eyeball pressure, when employed properly, simulates the
oculecardrac reflex and produces nhibitory effects upon
atrial muscle and atnio-ventricular conduction.™ Pressure
for twenty or thirty seconds is applied over both eyeballs
simultaneously, the fingers pressing on the closed eyes Just
below the supraorbitab ridge, and not over the comea
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Oceastonally, a patient responds to eyeball pressure but not
to cuotid sinus stimulation - The danger of retinal detach-
ment occurnng m myopie mdwviduals following this pro-
cedure has recently been stressed 42

If the tachycardha perssts despite these measures, quin-
whing, digitalis or procame amde ( Pronesty1)<2t should be
used  Some authors prefer to employ drgitalis routinely and
it should, of course, be used i all cases of suprayentricular
tachycardis compheated by congestive heart falure, full
digaalization v accomplshed rapidly by mouth or vem us
m atrial fibnllation or flutter  This drug appears to be mast
effective n the treatment of these tachycardias when given
by the intravenous route  For example, eveellent results
have been obramed withm ten to tharty minutes, with L2
mg of Lanatoside C ( Cedilantd ) ¥ Quintduie may be gnen
orally or mtramuscularky as previously outtmed. It is cffec-
tne m supraventricular arrhy thmias an approvimately 60 to
80 per cent of cases  Pronestyl, with an action simlar to
that of quimdme, is also effectne m a large percentage of
cases of atmal or nodal tachycardia  Figure 4 shows the
rapud effect of 8 gm of the drug given mtravenously to a
man with nodal tachycardia  This patent of forty-five
developed repeated episodes of this arthythmia but no
cardiac disease could be demonstrated.

Pronestyl 1s considered the drug of chotce m atrial and
nodal tachycardia by some observers® if carotid smus pres-
suro fails  Our own experience ndicates that this drug
offers few advant, over quinidine m supraventrrcular
arrhythmias but occasionally 1s effcctise when the latter
drug fails  This is allustrated by the case of a suty-seven-
year-old female with arteriosclerotic heart disease and re-
peated episodes of paroxysmal supraventricular (nodal)
tachycardia who was admitted to the hospital with nodal
tachyc.xrdm and a ventricular rate of 150. Sedatives, caro-
tid smus pressme and 8 gm of quimdine ghven over a
penod of 4 hours did not effect the arrhythsma. The next




Archythmuas W

moring wtraventneular block was noted, atthough 1t was
probably the result of the persistent rapid ventricular rate,
it was considered best not to contmue quinidine 250 mg
of Pronestyl were given mtravenously and regular smus
shythm was sestored  The ventricular rate slowed to 85
10 90 and the mtrasentricular block disappeared promptly
The patient made an uneventful recovery

Pronestyl may be given orally {250 to 500 mg every four
houss), mtramusenlarly (as thc iy drochlonde) or mtraven-
ausly {slowly with el hie and blood g
control)  Details of sts admmustration are noted below

In cases i which t 1 methods are ful
and m which more rapid action than 15 wsually provided by

fine s deswed, phrine may be employed When

given mtravenously, m doses of 5 mg, thus drog usually
stops an attack of supraventncular tachycarda within
twenty to thurty seconds #¢ It produces a nse in bleod
pressure, i} of the card nt: fibers m the
aortic arch and carotxd body, and reflex cardiac slowng 1t
Maost attacks revert when the svstolie bleod pressure bas
nsen to 160 mm and the pressure usually returns to normal
wathin ten minutes or less There are few tone effects of
the drug but it should not be used n paticnts whose blaod
pressure 15 elevated durmg an attack or m cases with ven-
tricular premature beats We have found ncosyneplirme
eflective mn several cases after all ather methods had failed
Other pressor drugs such as Vasoxs! may also be used n
treating supraventneular tachycardia

¥ the above physieal measures and drags do not stop
the tachycardia, vagal refleses may be stunulated by indue.
g vomitmg with syrup of ipecac, 4 to 8 cc by mouth
The dose may be repeated m forty-five minutes and larger
doses may be given if necessarv This drug 1 fughly sue
cessful m stopping an attach of tachyeardia, but its wn-
pleasant cffecty, te, severe nansea and vomting, hate
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hmuited ats use and we do not employ it unless absolutely
necessary

Mecholyl (Acety] beta methylchaline) 1s usually effectine
in treating supraventricular t.lch,\cardm, and restores nor-
mal rhythm wathm a few munutes,? but ths drug, teo, may
produce serious and annoying side effects, and consequently
we do not use it, unless other measures fal 1t 1s mjected
subcutancously, the witial dose bewng 20 midligrams  Thus
may be repeated 10 twenty to thirty nunutes  The effect
of Mecholyl may be enhanced by massaging the site of
mjection and pressing the carotid sinus, The drug may
cause severe naused, vomuting, diarthea, salivation, pre-
cordral pam or occastonally collapse. Shock and death! have
been reported foll g ts use  Therefore, it 1s absolutel,
essential that atropme mlplmtc lte2mg (gr 1/60 or gr
1/30) be on hand when Mecholyl 1s used, since 1t reheves
these symptoms immedtately when given by vem. Mecholyl
should not be gnen to allergic or asthmatic patients because
of the danger of inducing bronchial spasm, or to hyper-
thyrord patients because atral fibnllition may be pre-
cipitated 44 It 1s best to keep the patient m a honizontal
posttion when this drug 1s used to avoid possible syncope
Mecholyl and carotid smus pressure usually are meffective
i cases of atral tachveardia with A-V block and m atrial
flutter and fibrillation, and they may be meffective 1f qun-
idimne has been admmstered previously

A less toare parasympathomimetic drug which 1s effectnve
m the treatment of supraventricular tachycardas is acetyl-
choline ! The effect of this drug 1s brief, and its side effects
are less marked than those of Mecholyl Although e have
had hitle expenience with this preparation, other observers®
have found 1t to be satisfactory when given m a smgle intra-
venous dose up to 100 mg

Neostigmine, anolhu parasympathomunetic drug, is also
effective 1 abol tricular tachycardias and
is given m doses of 1mg mtnmuscul.\r]y 321 When any of
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2 Arhythmias

these drugs 1 used atropme should be available for imme-
diate use,

It should be remembered that supraventricular tachy-
cardias s0 often renut spontancously that the accurate ap-
prasal of the efficacy of any drug mn their treatment s
difficult If there are numerous recurrences of the tachy-
cartlia, the frequency of the attachs may be dimmished
by the continued use of quimdine, Pronestyl or digitahis.

A review of the common elinical features of the supraven-
tucalar arrhythmuas 1s presented i Table 4

VENTRICULAR TACHYCARDIA

Ventricular tachycardia 1s mfrequent and is usually asso-
ciated with severe coronary artery disease and coronary
occlusion It may be seen i eases of rheumatic heart dis-
case, during cardiac catheterization or operation, and occa-
sionally 1n normal persons * Its occurrence m patients with
the Wolfl-Parkmson-White syndrome 1s not uncommon
Occasionally it 15 possible to differentiate ventricular tachy-
cardia chinically from atrial tachycardia by a slight irregu-
lanty m rhythm and a varaton m the mtensity of the
first heart sound  The cardiac rate should be counted over
a period of two or three consecutrve mmutes, If the rhythm
1s basically regular at a rate of 150 to 250 but there 1s a
rate variation (3 to 10 beats) from muute to munute the
tachycardia is probably ventricular rather than atral or
nodal, Promment jugular vemn pulsations, representing a
summation of the atrial systohc wave (A wave) and the
ventricular systolic wave (C wave)} may be observed at a
rate slower than that at the apey, although this 1s not a
common finding

Digstalis is often a factor in the production of ventricular
tachycarda 3% Some observers believe that all cases of the
brdirectional type of this arrhythmia are secondary to digi-
talis overdosage.™ We have stressed the fact that digitahs
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should be discontmued m all patients who dev elop sentric
ular premature beats, espeeially sf thev are multfacal I
this precaution 1s taken, many cases of sentroular tachy
cardia can be prevented

Ventncular tachyeardu usually responds to quimdine o
Pronestyl. Quinidine may be geven orally or mtramuscularls
accastonally, an mtravenons dose, (1 gm, 15 grams) bhas
been required to stop an attack ** We believe, haweser,
that qumdine should he used travenously onds if abso
lutely necessary because of its touerty whea given by the
route, and because mtravenons Fronestvl w safer f an
anmeihate effect 15 required

Pronesyl, a procane denvatnve, 1s very iffective m the
treatment of vestricular tachycardia < Tty a durect myo-
cardial depressant with an action sunilar to that of quin-
whne  Pronestyl 1s supplied m 250 mg eapsules for oral
use, and m ampules contammy 100 my per <¢ for mira-
venous admimstration We have used 2 with exceflent re-
salts 1 ventncular tachycardia and premature beats,
meluding cases n which qunihine has faded It goen
orally 1 doses of 500 mg esery three to four hours, or ntra-
venously in doses of 250 mg o 1 gm at a rate of 100 mg
per mumute every turty to sty muutes untd an effect 1
obtamed  An eclectrocardiograng should be taken wiile
Pronestyl 1s besmg grven mtravenowsly @ 1t s often effective
mmediately If a change w rhythm or widening of the QRS
complex otcurs, the drug should be stopped  Oceasionally
oral doses up to 8 or 18 gm are sequired We have found
that both routes of adminstration sre satisfactory for the
treatment of the acute epssodes but it J
tion produces 4 much more sapid effect Ventneular tachy-
carchia may be converted to regulae sinus shythm wm from
thurty secands to two minutes following as small a dose us
950 myg of Pronestyl A case recently observed 1 of waterest
o iHlustrate the cffeet of tns drug
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A antynivy ear-old white male esperienced an attack of
squeezang, severe chest pam rathatmg to the lete shonlder
and arm ten days prior to hospital admussion  Four davs
prior ta adoussion he developed dyspnes, on the day of
admyssion he became dizzy and weak, noted palpstations,
and fainted On admussion, hie was n acute pulmonats
edema and was given 4 mg Strophanthm K mtravenousls,
morphwie, and 2 ce Mercuhvdin wiramuscufarly  The
electrocardiogram showed runs of ventncular tachiveardia
and acute anterior wall nfarcton {Fig 5) He way given
1 gm. of Pronestyl by mouth and normal smus rhythm
deseloped within an hour (Fig 3} The Pranestyl was con-
tinuved 1 doses of 1 gm every four hours for two days,
and then m doses of 5 gm esery four hours for eght days
He was also digitahzed with Digosn and made an un-
eventful recovery

Pronestyl generally does not produce sertaus reactions,
but when admmistered mtravenously it mav cause a marked
fall 0 blood pressure or even cardiac standstill  The mjec-
tion should be gven slowly and blood pressure readings
should be made dunng the myection  If a fall m blood
pressure does ocenr, st may be counteracted by Neosyneph-

un {1 to 5 mg ) wt Jarly (25 mg N phrin
may be gwven prophylactically with the Pronestyl) When
gaven oraffy mn farge doses Pronesty] may produce nausea
and other ‘gastne symptoms makmg 1t necessary to stop
therapy or reduce the dose Fever, chulls, malane and shin
rashes have also been noted following its use ™ We have
abserved one patient whe developed agranulocytoss whsle
recenving Pronestyl and this has recontly boen powted out
by others Frequent blood counts should be taken and
evidense of purpurs or bleeduig watched for

Pranesty} 1s occasonally useful m the presention and
treatment of ventricular arrhythmus assocated wath oper-
ative procedures!! although some observers doubt its effec-
tiveness 3 used proopcmhvcly, 1o 2 gms may be gnen
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by mouth forty-fve to snty mmntes prior to surgery, and
Lgm gien intravenously as the operation 1s begun. During
anesthesta and operation, mtravenous procaine may be
used instead 1 a dose of 3 cc of a 1 to 2 per cent solution,
to prevent ventrienlar arrhythmias 4

Pronestyl has now been used prophylactically by us m
a small series of patients who had previously expenrenced
repeated bouts of ventnieular tachycardia  Although it
termmates tlie acute attack effectively, it does not appear
to be completely effectine m preventing recurrence of
attacks when used orally, 500 mg, 3 to 4 times dally It
may be that this dose 1s madequate, and patients with re-
peated attacks may require much larger doses. At the
present time the best procedure appears to be to gne
Pronesty] for the acute episode and qummdme prophy-
lactreally

Many other drugs that have been used m the treatment
of ventricular tachycardras deserve mentton at this tune
One of these agents, mtravenous magnesium sulate, is not
widely used, but has proven effective m occasional cases ™
When given rapudly, m 2 to 4 gm doses, 10, 10 to 20 cc of
a 20 per cent solution, this drug may termunate an attack
after other measures have fauled  Transtent, unpleasant side
effects such as nausea, flushing, weakness, and dizziness
may appear 1t should be reserved for use after other
therapy has proven meflective. With the new agents asaul-
able, Iittle opportunity for the use of magnesium sulfate
presents itself Atabrine, i doscs of 4 gram ntramusenlarly,
may occasionally be effective ' Intraxenous morphme sul-
fate, 10 to 20 mg (1/6 to 1/3 gr ), repeated every hour if
necessary, has also been used successfully by several ob-
servers 129140

The use of potassium salts (citrate or acetate m syrup or
water, or chloride as enteric coated tablets) orally, either
done in doses of I to 5 gms two to four tmes daily, or m
coujunction with quinidme, has been advocated for the
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treatment of refractory cases, or to dimnish the frequency
of recurrences of ventricular tachycardia 7 We have found
potassium to be partrcularly uscful in the treatment of
ventricular tachycardia secondary to digitabs overdosage
and n patients who are sensitine to quimdine  Dibenammnc
hydrochlonde, Dibenzyline and Regitine, specific adrener-
gic blocking agents, have been shown to be effectne m
blocking arrhythmias which occur dunng cycloproprane
anesthesia,’*! 4% but we have not used them i the treatment
of tachycardias,

VENTRICULAR FIBRILLATION

Ventricular fibillation 1s rarely diagnosed clinically, and,
although it probably accounts for some cases of sudden
death, 3t 15 difficult to state its exact mncidence  Many
Stokes-Adams attacks are the result of ventricular fibnlla-
tion, m fact, this arrhythmia 15 frequently noted m patients
with varymg degrees of atrioventricular block. Most epi-
sodes of ventrnicular fibnllation occur m association with

dial 1nf: ) th clectric shock or eces-
sive amounts of digitalis, quimdine, Pronestyl or other

y lial dep ts or \¢ The patient becomes
pulseless, unconscious and rapidly goes to shock. Con-
vulsions may occur if this arrhythmia persists for more than
thirty seconds. The electrocardiogram shows bizarre ven-
tricular complexes and a completely irregular rhythm Clin-
1cally, these attacks rescmble a Stokes-Adams seizure sec-
ondary to complete heart block and cardme standstill and
1t 15 important to distinguish between these conditions elec-
trocardiographucally. The use of sympathomunetic drugs
such as epinephrine or ephednine, w hich are so valuable in
the treatment of cardiac asystole, 1s contramdicated in ven-
tricular Bbrillation  If possible, the physicaan should obtam
an electrocardiogram during the attack to establish ats ex-
act mechamsmn, Once an epiode s diagnosed correctly
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as ventricular fibrillation, 1t can be assumed that subsequent
attachs will be caused by a sumilar mechanism and not
by cardrac standstill, and they may be treated accordingly.
Unfortunately this 1s not always the case as bouts of both
ventricular fibnllation and cardiac asystole may occur m
the same patient (Fig 6)

The treatment of ventricular fibrillation during operative
procedures is discussed in detail m Chapter 9. Treatment
of this arrhythmia when it occurs secondary to other factors
1s by no means standardized Oxygen should be admm-
istered immediately and ntravenous procaine given If this
1s not available erther procame amde (Pronestyl) (100
mg /minute) or quiudme (4 to 6 gm ) 1s gnen intra-
venously, despite the fact that this route of admmustration
1s not Wxthout danger If either drug 1s given carefully with

1 hic contral, an 1 good result may
be obtamed Neither drug should be used wn patients wath
precious, known complete heart block  Pronestyl 1s prob-
ably the safer drug The cautious admumstration of itra-
venous magnesium sulfate (10 cc. of a 20 per cent solution)
or potassum chlonde 1s also occasionally satisfactory,
Intravenous atropme, 2 mg {gr 1/30), has been used
successfully to abort the acute attack, and smaller doses,
5 mg (gr 1/100), intramuscularly have been given daly
to prevent recurrent bouts 1n patients subject to paroxysmal
ventricular fibrillation #¥? In many cases the attack will
cease or the patient expire before therapy can be mstituted.

HEART BLOCK

Complete heart block, with sudden failure of the 1dioven-
tricular pacemaker and asystole, 15 the most common cause
of Stokes-Adams syndrome although a simlar elmical
picture may be scen in cases of ventricular tachycardia or
other arrhythmeas ** Heart block 15 usually seen im patients
with organic heart disease secondary to coronary arterio-
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selerosis, hut & small percentage of cases results from digr-
talis overdosage  Many patents experience only momen-
tary weakness or unconsciousness and require no therapy,
but others have severe symptoms and requure smmediate
treatment

IE asystole s estabhished as the cause of an episade of
uncomerousness, vigorous  th 7 on the 1
may mmeduately restore cardiae action This smple pro-
cedure has proved effective m many mstances 2* % If this
does not produte o satisfactory result, one-half of one cc of
a} 1000 solution of epmephrine may be given mitraven-
ously, or disectly into the heart, m etreme cases m shoch.
If the seizures recur, the Adrenalm should be repeated sub-
cutaneously every hour or two, or may be gen m od (1
¢ = 2 mg ) ntramuscularly, every twelve to twenty-four
haurs  We have observed a fifty-siv-year-old female who
required 5 co of Adrenahn every fifteen to thurty minutes
for hours, in order to remamn free of attacks Tutracardiac
Adrenalm was necessary on one oceaston after meramuscular
therapy had fuiled, and dunmg a peniod when the patient
evperenced recurrent Stohes-Adanmis seizures, a slow, con-
tnuons mitravenous mjection of 1 100,000 Adrenaln at a
rate of 20 cc (30 drops) per mumute was mamtamed for
several hours s order to stop the syncopal episodes In
using epmephrine for the treatment of asystole, care should
be taken not to adnunister 1t too raprdly since ventricular
tachycardia or fbrillation may resalt followng reltef of the
asystolic phase In patients who evpenience frequent eps-
sodes of Stokes-Ad. seizures, ephednine g@r 3/8 to 3/4
(25 to 45 mg ) or Parednwe gr 1/3 to 10 (20 to 60 mg )
may be grven orally three to five times daily m an effort
to decrease the number of recurrences %% Sublingual Tsuprel
{10 10 15 mg every four to six hours) has been of value
n many cases In all cases where digatahs may be a con-
tributmg factor this drug should, of course, be withdrawn,

Some observers have achieved results in the treatment
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of patients with complete heart block and ventricular stand-
still by the use of an externally apphed cardiac pace-
maker®®  The pacemaker 1s not effectne m treating
syncopal attacks due to paroxysmal ventricular tachycardia
or fibrillation

OTHER ARRHYTHMIAS

Sinus bradycardia, smus tachycardia and premature beats
may occasionally cause severe difficulty These will be
discussed brefly

Stus tachycardia 15 usually associated with febnle or
toae conditions, congestive heart failure, or emotional or
metabolic disturbances There 15 no speaifie therapy other
than that directed at the prmary condition This should
be carefully searched for and treated Occasionally dra-
matic results may be obtamed For example a seventy-
year-old woman who had experienced almost mightly
cpisodes of persistent simus tachycardia (rate 130 to 150)
had been treated for one year with mtravenous sedatives
and Demerol duning each attack Severe angma occurred
and the patient was almost a total invalid Tt was deman-
strated that each bout of tachycardia was closely related
to pamful bowel movements associated with large hemor-
thoids and that the resting pulse rate of 100 to 110 n
between attacks was most probably the result of hyperthy-
rowhism (radioactive Iy4 uptake of 37 per cent) Followmg
therapy with propylthiouraeil and removal of the hemor-
thoids, all attacks ceased, angina completely disappeared,
and the patient did remarkably well

Sinus bradycardia, like smus tachy cardia, may be an mncr-
dental finding, especially i athletes and pregnant women,
and usually requires no treatment It s caused by an
increase n vagal tone, or by a diminution 1n sympathetic
tone, or both 3 If the rate falls below 40, dizziness and
syncope may result, as i a person with carotid sinus syn-
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32

drome. Actual cardiac standstill may occur.#* We recently
observed a basketball coach of thirty-two who usually had
a pulse rate of 48 beats per minute. He fanted on several
occastons during tense moments m a game During the
attacks of syncope hus pulse rate fell to 30, but he usually
secovered after thirty to forty seconds  Usually these cases
respond to ephedrme m 25 to 45 mg (¥ or X gr.) doses,
or to atropine sulphate (4 to .6 mg ) gr 17150 to gr 1/100
by mouth It may be necessary to give atropme ( 6 mg to
2 mg ) gr 1/100 to 1/30 subcut ly or it Iy,
of an immediate effeet 1s desired

Premature beats may cause palpitations, precordial dis-
comfort and anwety, particularly of they occur frequently
These symptoms can usually be relieved by reassurance,
rest and sedation (Phenobarbital, 06 to 03 gm four times
daly), but occasionaly they are sufficiently severe and
persistent to require active treatment A definste relationship
has been found between amety states and episodes of
premature beats, and it has been shown that they, as well
as the distressing symptoms which occur durng attacks,
may, in some cases, be elinunated by adequate psychiatric
therapy #* Use of alcoholic beverages, ecessive smoking
or, m some individuals, even mimmal smohmg, may pro-
duce annoying episodes of “palpitations™ as a result of
premature ventricular contractions All smokmg should be
wterdicted 1n these patients  If drugs are necessary to stop

i ¢ beats, the ph should determme the site
of ongm of the ectopre beats before begmning therapy
dme 15 usually ful 1 reducing the frequency of

both ventricular and atrial premature beats Pronestyl
(procame amude) 15 more effective an stoppmg, or prevent-
ing ventricular premature beats than atrial premature
beats, For example: a forty-two-year-old salesman began
to expersence frequent chohing sensations associated with a
momentary cessation of the heart beat and, on several
accasions, he becﬂm‘e faint anc  most collapsed. Examuna-
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tion showed the heart to be normal but the electrocardio-
gram revealed ventricular premature beats. He recewed
250 mg of oral Pronesty] 4 times a day with prompt disap-
pearance of the arthvthmia and has remained symptom-free
since that time

Although this patient was controlled by 250 mg of
Pranestyl four tumes daily, usually at least 500 mg 1s
required orally every four to si hours to attun a similar
effect.

Premature beats assume great clhinical 1mportancc when
they precede the onset of 1 tack

followi

during  operat I or g a comnary

occlusion .




Chapter
2

ACUTE PULMONARY EDEMA AND
CONGESTIVE HEART FAILURE

Many previously accepted concepts of cardiovascalar and
renal physiology and of sodum nmmbohsm have been
altered and new pts of the pathol hysiology of
fieart falure and acute pubmonary edema lu\e been mtro-
duced during the list ten years

P.ltlmgcncsis of Cardiac Failure.~In the past, the symp-
toms and signs of congestine falure were attnbated to
“bachward” failure, te, myocardal msufficiency (cardiac
faiure ), wath increased yenous pressure and venous conges-
tion, increased blood volume secondary to anoua of the
bone marrow, and resulting edema ¥ Recent investigations,
however, have shown that this mechanism does not explam
many of the findings m congestive fatture. These obser-
vations support the theory of so-called “forward™ farlure,
12, carduac msuffciency, dumpished cardac ovtpnt and
renal blood flow and decrewsed sodmm eacretion, with
resulting increase in blood volume and edema 22 Most of
the symptoms and signs found m congestive falure can
be accounted for by this sequence of events although they
do not explamn some of the findings in acute heart fadure,
t¢., acute pulmonary edema {uiwde mfra) When carduc
output falls, there may be a iberation of excessive amounts
of antidiuretrc hormone from the postesior pitustary gland®
and of desovycortrcosterone from the adrenal cortey,?V? these

(54)
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also play a part m the retention of sodium and water and
comtnbute to edema formation  Although the pathogenesis
of congestive heart failure has not yet been completely
clanified, 1t 15 probable that elements of both the “forward”
and “backward” hypotheses play a part m its development

Excellent reviews dealing with the mechanisms of cardiac
farlure have been written %4 245 267302 Ve wish, however, to

} certamn facts y d m these papers concern-

mg the patho—ph)snolngy of the varous types of heart
falure A knowledge of these basic facts 1s essential for
the telligent handling of both the acute and chronic forms
of this condition

Heart failure occurs when the myocardium 35 no longer
able to pump sufficient blood to all the tissues to satisfy
thewr metabolic requirements At first, the diseased myo-
cardium is able to respond to stresses by mcreasing the
length of 1ts muscle fibers and contracting more forcefully
(Starling’s law of the heart) ** Eventually, however, the
fibers are distended beyond physwological kmits and are
no longer able to mamtamm an adequate output for tissue
needs

In congestive failure, the cardiac output may be low or
normal as m hypertensive, arteriosclerotic or rheumatic
heart disease, or 1t may be normal or hugh, as i thyrotou-
cos15,% anemia,3” ben ber,5! Paget’s disease,™ arterio-
venous fistulae™ or chronic pulmonary disease ** In these
latter conditions, although the output is not decreased,
it still 15 unable to meet the tissue needs3™ A primarv
object i therapy, therefore, 15 to increase the cardiac
output In cases of fallure with low cardiac output this
cant often be done by decreasmng the blood volume by
means of salt restrichion or phlebotomy The resultant
dmimished venous return and lowered venous pressure
enable the overdistended, mefficient cardiac muscle fbers
to shorten to within physiological lumits, to contract with
greater force, and to increase strohe volume and output
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In cases of fulure with lugh output, correction of the pri-
mary condition usually brings relicf.

Digitahs mercases cardiac output m both types of heart
falure although it 1y probably more effective 1 cases with
low output *2 The drug acts directly on the heart muscle,
increasing the force of ats contraction,™ 118 although the
evact mechsnism of the ceflular change which mproves
myocardial contractility has not been detenned. A pri-
mary effect on the venous system has been suggested™
but this observation has not been confinmed.

Sodwum refention 1s probably the most important factor
n the prodichon of the symptoms of congestive Fulnre
The retention of sodium and the consequent increase m
total blood volume has been attnibuted to dmminished
cardiac output, diminished renal blood flow™ and de-
creased renal excretion of socium and water #** A patient
with heart disease may remain well compensated while s
sodrum antake is restricted but may quickly go mto cardiac
farlure of given salt, the resultant ncrease m blood volume
throws an additional load upon the already overburdened
heart **™Adequate salt restriction and the use of mereurial
dwrretics to ard sodium excretion are, therefore, of prime
amportance in the management of congestive failure

A marked mcrease m body activity increases the work of
the heart and may cause a patient who was well compen-
sated during rest or mild activity to go into severe cardac
fatlure It 15 umportant, therefore, to regulate a patient’s
actvity carefully 1n order to avord sudden episodes of car-
diac farlure YThe smportance of adequate rest, either in a
charr or m bed, especially during the mitial penod of treat-
ment of heart failure, cannot be emphasized too strongly

If the above principles are borne m mind in the course
of treatment of congestive fmjure, many lives wall be saved
and careless mistakes avorded, for exampleYphlebotomy is

of great value in acute left heart failure secondary to hyper-
tensive heart discase,'® i¢, cardiac failure with a low
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output, but 1t may cause great harm if performed m other
forms of heart failure, € g, heart failure associated with
chronic anemia or arterio-venous fistulae In these latter
conditions, a high output 15 necessary to mamtam adequate
tissue oaygenation, and measures that lower the blood
volume, such gs phlebotomy, should be avoided since they
further decrease the amount of oxygen available to the
tissues

Decreased renal blood flow, sodam retention and in-
creased blood volume account almost entwely for the
symptoms and signs of chronic congestive heart failure, te,
dyspnea, orthopnea, pulmanary congestion, distention of
the neck vems, hepatomegaly, ascites, and peripheral
edema Additional factors must be sought, however. to
explan the sudden occurrence of acute left heart failure,
e, cardiac asthma and acute pulmonary cdema

Paroxysmal Noctummal Dyspnea.~Many patients with
mild left ventricular failure esperience recurrent episodes
of paroxysmal dyspnea several hours after they retire They
awaken suddenly and are acutely dyspneic, a few rales and
pronounced wheezes appear over both chests, without
other evidence of fallure The blood pressure 1s high and
the pulse 1s strong  Breath sounds may be markedly dimin-
sshed or absent over portions of the lung fields because of
mtense reflex bronchospasin  Paroxysmal nocturnal dvspoea,
commonly called cardiac asthma, 1s probably the result
of a redistribution of blood with an increase m blood volume
when the patient assumes the recumbent position During
the day blood 1s pooled n the splanchmie and peripheral
areas but when the patient hes down, blood 1s redistributed
to the thorax™ and lung congestion results As a result of
this congestion, nerve reflexes from the lungs are imtiated,
and bronchospasm, dyspnea, and the other symptoms and
signs of cardiac asthma result The exact mechanism of
this condition has not been completely clarified
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Complete relief is often obtaned by having the patient

sit up, stand, or walk about, if pessible Msld cases may be
led 1y phylim supg ies (.5 gm., 74 grains}

This drug 1s safe when thus administered and is completely
ahsorbed, and large doses may be given without producing
sigmficant discomfort  The peripheral resistance is high
m many of these cases because of sympathetie nerve dis-
charge, and 1t may be necessary to gve the ammophyllin
mtravenously ( 5 gm stowly )5 In the more severe cases
wiich do not respond to this drug, morphme sulfate should
be given mtramuscularly, 15 mg (% gr ), or mtravenously,
8t 10 mg {1810 1/6 gr) The mtramuscular route s
usually satisfactory, Morphine usually very effectively sup-
presses the pulmonary refleaes that sene to perpetuate
symptoms If the attack persists, further treatment as out-
lined helow for pulmonary edema should be carried out.

Recurrences of cardiac asthma can usually be prevented
by the usual employed 1n congs falure, ic,
a low sodium diet, digitahization and mercunal duretics,
and by having the patient sleep on several pillows or w2
chau, mn the severe cases In some of the mlder cases
digatabization may not be required

Acute Pulmonary Edema.~The onset of acute pulmonary
edema secondary to left ventricular failure may be evtremely
sudden with signs of arculatory collapse, severe dyspnea
and cyanosis. It may occur following eercise, a large meal,
parorvysmal tachyeardia, a coronary ocell trauma to the
central nervous system, or after severe emotronal upsets. !+
A discharge of impulses from the sympathetie nerious
system has been suggested as a possible esplanation m
the Jatter conditions 17 Occastonally pulmonary edema may
complicate bulbar poltemyelitis. For this reason mtravenous
hydration should be carefully supervised m these cases3*?

A good example of pulmonary edema mduced by neuro-
genic factors 1s Mustrated by a s;xty—ﬁvc-) enr-o]d’wcmnn
who had eperrenced attacks of ¥
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edema three years before but had been quite well since
then She recently witnessed her husband fall as a result
of a cerebral hemoirhage and severely mjure his scalp
He quickly developed a left hemplegia His wife did not
appear anxsous, but an hour later she suddenly began to
wheeze and numerous rales appeared mn both lungs She
was gnen Demerol, 50 mg subcutaneously, and gradually
tmproved

Durmg the acute attach the heart sounds may be obscured
by numerous bubbling rales and wheezes In many cases
the night heart 1s stramed by the failing left ventricle and
the pulmonic second sound 1s accentuated When the pa-
tient 1s seen easly, the blood pressure and pulse volume
are often found to have been mamtamed A short time
after the onset of symptoms, however, there 1s a marked fall
m blood pressure and the pulse becomes rapid and thready,
12, shoch occurs as a result of left ventnicular failure
Morphme sulfate should be gwen mtramuscularly at once,
or mtravenously m cases with peripheral collapse 1 which
Ittle or no absorptron would otherwise occur The doses
employed are similar to those gwen m “cardrac asthma’
This drug usuaily prod a , but
if no effect 1s noted, 1t should be repeated m fifteen to
twenty minutes Diaudid, 2 to 3 mg (1/32 to 1/20 gram),
Pantopon, 20 to 30 mg (1/3 to 1/2 gran}, or Demerol (100
to 150 mg.} may be used nstead of morphme, especially
if the latter induces vormting Although some physicians
use atropine, 04 to 06 mg (1/150 to 1/100 gr ), routinely
m the treatment of acute pulmonary edema, we do not
believe that 1t 15 of value, i cases m wlich tachycardia
is present it may actually be harmful

Despite the fact that the arternal blood 1s fully oxygenated
m many cases, oxygen 1s of value m pulmonary edema.'
Often, when given by the meter mask under pressure (3
to 6 cm ), st produces dramatte results For erample A
thirty-vear-old negress, para i, with rheumatic heart dis-
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case, evperienced mild tovemn of pregnancy, She was
delnered of o full-term nommal infant after a short labor
but bled profusely and rapidly went mto shock. She re-
cenved 500 co of plasma and 2500 cc. of blood withm the
neat three hours after having lost an estimated 2000 cc
of blood She recorered from shock but descloped marked
pulmonary edema one hour later. Despite repeated doses
of morphune, orygen by tent, 8 mg (4 cc.) Lanatoside C
mtravenously, and contmuons bloodless phichotomy with
tourmquets, (tide infra), she did not mprove. After one
hour of vigorous therapy, oygen under pressure (4 cm )
was ad; 1 by the hesiologist and within ten to
fifteen mmutes marked mmprovement occurred The rales
gradually disappeared and the patient recovered

To prevent recurrences ovygen may be gien m this
way for a peniod of ffteen munutes every few hours for
ten to twelve hours after the episode of pulmonary edema
has been controlled. An early recurrence 1s occasionally
prevented by this therapy Ovygen by nasal catheter usu-
ally is not satisfactory, but an ovygen tent often 1s of value
m wann weather It should be remembered that the per-
centagte of oaygen mspured by a patient when a nasal cathe-
ter or tent is used 15 never so great as that mspred through
a mask (35 to 65 per cent as compared with 50 to 100 per
cent) There 1 some evidence that 100 per cent oxygen may
be smitating to the Jung parenchyma, particularly if taken
for hours or days, for this reason the use of a Jower con-
centration 15 advisable 13

Intravenous ammophylltn, 05 gm. (7% gr), is of par-
ticular value  the treatment of acute pulmonary edema
when Cheyne-Stokes respiration is present When given
by vem it should be administered very slowly, the total
dosage bemng injected in forty-five to suty seconds.

If the pulmonary edema persists i spite of the above
measures 3 mg, of Strophantlun K or .5 mg, Ouabam ('S“f:i
phanthin G) should be gwen mtravenously. Cedilani
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(Lanatoside C) or Digoan may also be used intravenously
(the Digoam preparation presently available may be used
without diluting) Two cc of a mercunal dwretic should
also be admimstered Thereafter, the Strophanthn 1s
repeated if necessary or another digitalis preparation 1s
used as outlmed previously (Chapter 1) When digitahs
1s given mn elderly persons, the dosage employed should be
less than n younger pabents smce sensitnity to the
drug apparently 1s greatly mcreased mn the aged Mer-
curial dwretics may be more toxic when used mtraven-
ously!® but should be given by this route in acute emergen-
cies, ¢ g, when a patient 1s m shock and absorption 15 poor
by other routes, the mtramuscular or subcutaneous route
should be employed thereafter

Bloodless phlebotomy by means of tourniquets,'™ if em-
ployed properly, may be effective m patients with pulmo-
nary edema secondary to low output cardiac failure
Tourmiquets are placed on thiee extremities and sufficient
pressure 1s exerted to occlude the vems, but not the
arteries  Pressure 1s applied for fifteen to twenty munutes
and then the tourmquets are released and rotated so
that one extremity 1s always free of pressure The use
of blood pressure cuffs mstead of tourmquets presents
some advantages mn that the occluding pressure may
be controlled Unfortunately, three or four cuffs may not
be avalable m an emergency situabon whereas some
form of tourniquet always 1s obtamable 1f defimite 1m-
provement does not occur after forty-five or sty mmutes,
phlebotomy sheuld be performed, 500 to 800 cc of blood
bemng withdrawn rapudly  Withdrawal of less than 500 cc
rarely produces the desired decrease m blood volume, but
if an adequate amount is withdrawn quickly, a resultant
fall i venous pressure and a nse m cardiac output can
be expected This mcrease n output occurs because the
heart 15 once agan able to respond to stress, re., the de-
creased venous return allows the overdistended, wneffective
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cardiac muscle fibers to decrease m size and contract
more forcefully (within the hmits of Starhng’s law of the
heart). On the other hand, if the hemoglobm and hemato-
ent are defintely reduced, phiek should not be con-
sidered. In fact, in pulmonary edema secondary to severe
anemia with high output failure, small transtusions of
pached red blood cells may be hfe-saving
The use of Hevamethonium, @ gangliome blachng agent
(10 to 50 mg, mtravenously ), has been advocated for the
treatment of acute congestive failure as @ method of re-
duemng venous 1eturn and relieving the overdstended myo-
cardium without actwally withdrawing blood '™ This drug
produces vasodilatation and perspheral poolmg of blood.
There js no doubt that physiologically the use of hevameth-
onwum 1s sound but its admumstration must be carefully
controlled, and we do not believe that its routme use should
be advocated for the treatment of a condition that can
usually be controiled 1 other ways. It may be mdicated,
however, m patients with sesere hypertension and fadure
The use of antifoaming agents m the treatment of acute
pulmonary edema has not been widespread despite en-
thusiastic reports of some observers %5 Alcohol vapor by
mhalation penetrates the finer arr spaces and alters the
surface tension at the flud-air mterface, thereby collapsing
the foam bubbles Success with this method of therapy
has been noted after all other measures have faded Cur
own eipersience with this treatment has been linuted, one
of several patients so treated appeared to be helped
Acute Cardio-pul, y fhici —The t of
acute nght heart failuge associated with chronic pulmonary
disease is cxtremely difficult and differs i many respects
from the therapy of acute left ventricular failure “.‘. Chrome
emphysema and/or pulmonary fibrosis mcrease right heart
work with resultant night heart hypertrophy (cor pul
monale). In the presence of overactiity, ifectton or emo-
tonal upset, acute right ventricular faure may ocow.
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Severe anoua 15 usually present since the degree of ovygen
exchange m the lungs 15 markedly curtaled The patient
15 cyanotic, he may be delenous or show other cerebral man-
ifestations of anovia and may be coughing up large amounts
of thick sputum It 18 etremely mmportant to mamntan
adequate respiratory exchange 1n these persons Morphine,
codeme or the barbiturates are undesirable since they sup-
press respiration, but chloral hydrate or paraldehyde may
be given if necessary  1f oxygen 1s admimmstered in high con-
centrations, further suppression of respiration may eccur
and more CO; accumulate (respiratory acidosis) Oxygen
may be given, however, provided that adequate respiration
1s matntamned simultaneously by the use of respirators It
may be necessary to treat the patent in this way for ten
to fourteen days, utilizing the respirator ten to twenty hours
a day Hospitalization and careful supervision are neces-
sary Antibiotics should be given daily to combat infection,
even if thus 1s not chmucally obvious The use of vapornized
bronchodilators immedtately and at frequent ntervals may
also be beneficral (Vaponephrin—5 to 10 drops m a nebu-
hzer mhaled ten to fifteen mmutes every four hours—has
proved to be satisfactory ) The patient should be digi-
talized, given mercurial drretics and placed on a low so-
dium regmmen m the same manner as m left ventnicular
failure Phlebotomy may be done 1n these patients i an
effort to reduce blood volume since 1t 1s believed that the
secondary polycythemic state 1s disadvantageous and 1s no
longer a compensatory mechamsm when the lesser circula-
tion fails (The hematocnit should be hept at between 45
to 50 per cent and the hemoglobm at 120 to 125 gm )
After recovery from an acute episode of cardio pulmonary
msufficiency the patient should be placed on 2 careful
regimen as outlned 1 a recent review on cor pulmonale 134
The treatment of this entity 15 far from satisfactory, but if
the patient can be successfully treated dunng the acute
phase, m many astances he may be carnied for long periods
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without difficulty. The prognosis m patients with cor
pulmonale secondary to pulmonary fibrosis (sihicosss, beryl-
liosis, cte.), in which there is a fised anatormical lesion, is
less favorable than in those with emphysema m whom night
heart failure 15 more casily reversible Acute cor pulmenale
may also be caused by pulmonary mfarction or overwhelm-
ing pulmonary mfection without ¢mome lung disease and
these entities should be suspected 1n all cases with the above
chmeal picture

Therapy of Congestive Heart Failure.~After the acute
attach of fatlure 1s over, the usual management of congestive
heart farlure 1s mstituted  Maintenance with a suitable dige-
talis preparation, ¢ g, Digoun, 25 to 50 mg, or gitaln,
50 to 75 mg per day (Chapter 1), a low sodium diet and
the juthcious use of mercurtal diuretics are the three car-
dinal features of long term therapy. In addition, penseilim
(300,000 to 600,000 u daily m a single dose) should be
admuustered m cases of severe heart farlure duning the first
few days when the degree of pulmonary congestion 1
considerable, 1n order to prevent secondary lung mfec-
tions 4* Dicumarol may be given to prevent the accurrence
of phlebotlirombaosis and embolism, particulasly i patients
who will be bedndden for a long period of time #*" The
efficacy of this measure has been questioned by some ob-
servers, but m our expertence the use of anticvagulant
therapy has proved to be of value.

Adequate restriction of salt can now be achieved while
the patient enjoys a reasonably well-balanced, palatable
diet *** During the first weck after the acute episode of
heart failure, a diet containing less than 1 gram of sodium
should be prescribed  Ths can be accomplished by allowmg
only fresh fruits, unsalted vegetables, potatoes or rice,
cottage cheese, salt-fiee bicad and salt-free milk, prepared
from “lanolac” powder Many patients do not tolerate
“lanolac” milk but 1t may be made more palatable by the
use of vamila flavoring This preparation provides a igh
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protemw miade with minunal sodwm a contrast to regular
midk which has aproximately 500 mg of sodwm i 1000 cc
If the patient does well on this regmmen, small portons of
meat and fresh-water fish may be given The patient should
be wamed agamst eating the following foods

Salt butter, margarme and peanut butter,

Crachers, cahes, pastries, or any food made with
baking soda,

Smoked or salt cured meats and fish, ham, bacon,
pork and comed beef,

Canned soups or \egetables,

Pretzels, salted nuts, potato chips, candy, beets,
celery, Inma beans, spmach and saucrhraut,

Ohwes, mckles, catsup, mustard and salad dress.
ings.

A salt substitute contaming potassium chlonde may be
used but most patients find this preparation bitter and
unsatisfactory and prefer to use no salt at all. Palatabulity
may be increased by flavoring with pepper, vinegar, garhe,
onions, vamila, chocolate, or cinnamon Many canned foods
are now avalable as salt-free preparations This fact s
plunly marked on )he cans, and these foods may be
mcluded i the diet” There should be no restrichon placed
upon the ingestion of water A flud intake of 2 to 3 hiters per
day scems to be the optonal intake for maxunal sodwm
excretion 174152 Tea, coffee, frut juices, ginger ale, lemon-
ade, salt-free mulk (lanolac) ang small quanhities of alco-
hobie beverages may be taheno Freguent small meals are
preferable to a few large ones, and under no arcumstances
should a large meal be eaten withm twa or three hours
Lefore bedtime. The patient should be cautioned against
the use of sodum bicarborate and hyphotics or laxatnves
contaning sodim I a sait-poor dict, 1€, a chet contaiming
hetween 1 and 2 grams of sodum dmly, 15 followed care-

&
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fully, many recurrences of attacks of acute pulmonary
edema or severe congestive failure can be elimmated *

It 1s very important for the patient to acquire the habit
of charting lus weight daily. Only i this way can the reten-
tion of small amounts of fd be detected 1t 15 possible
to accumulate from five to eight pounds of edema fiud
before clmical sigus (rales or ankle edema) appear

Patients who are obese should be put on a farrly ngid
reducing diet  We have seen patients with severe cardiac
disease and mtractable heart fadure who were greatly
improved and well controlled after marhed weight reduc-
tion. Obese cardiac patients are much more difficult to
control than those of average weight  Great stress, there-
fore, should be placed upon werght reduction as an mnteg-
ral part of the therapy of congestve falure If these
dretary precautions are observed, patients may be able to
contmue for many months without any additional therapy
If, however, the patient is unable to adhere to a proper
salt-poor dict, or if his weight increases or edema develops
while on such a deet, mercural diurctics should be used as
often as 15 deemed necessary to keep the patient edema-
free and at a stable werght

Intramuscular Mercuhydnn in 1 to 2 cc doses 1 a safe
and effective mercurtal which causes httle pain at the site
of mjection It may also be used subcutancously Thiomern,
a mercurtal wlich 1s given subcutaneously, 1s alvo effectve
and ecasy to admumster 17137 It 15 possible to teach patients
to admnuster 1t to themselves, as in the case of nsulin

admmustration

Another subcutaneous mercurtal preparation that we have
used and found to be a satssfactory diwretic 1s Dicurin
(Merethosyllne) * Its potency 1s about equal to the other
mercunsal diuretics.

*An excellent low sodum dict boollet 1 mvaslable through The
Amencan Heart Awoutation for a small fee
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Smee exerQse mncreases sodium retention,'™ pahents are
instructed to stay m bed, 1 possible, for an hour or two
following each mercunal wjection doring the carly stages
of therapy, In this way the maomum diuretic effect may
he obtamed QOccasionatly minor muscle cramps oceur two
hours after the first dose of Thiomenn, but this discomfort
disappears quickly, Itis always best o admmste: duretics
parcnterally durmg the mutial period of treatment, and
injections may he gien dmly for the Brst few days of the
degree of failure is severe Careful attention, however
must be paid to electrolyte balance m older persons

Oral mercunial dwretics may be helpful 1 patients with
congestive heart failure ™ Their use had previously been
limited becawse an effective preparation with few side
cffects (e g, pastroantestmal disturbances) svas pot avail-
able At present, however, seseral faily satwfactorv oral
t are lable and, loubtedly, newer more
d agents will be developed m the future In patients
whe require two or more mjections of a direhie weekly
1t is often poswible to elmmate one of these by using an
oral mercunal preparation  We have used Neohvdrin
{chlormerodin) frequently, and although appromimately 30

al

prey

per cent of patients developed signs of

urtation (cramps and drarrhea) and the drug had to be
withdrawn, a significant number of the remaining, patients
were improsed and required fewer mjections of a mereunal
The usual dose of Neohydnn 1s two or three tablets
dailv Recent studies have demonstrated that Neohydnn
1s a more effective diuretic than Comertilm {mercumatilin),
another orallv effective mercunal  Usually the oral medr-
cation 1s not dependable cnough to allow ehimmnaton
of parenteral therapy, but occasionally a patient can be

pletel Hled by oral For example
A forty-three-vear-old woman with rheumatic heart discase
and watral stenosss required the e of 2 cc of mercubydrm
mtrapuseularly twice weekly despite a presious mtral
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commussurotomy Adequate amounts of digitalis were bemng
gien (5 mg. Digoum daily) but she refused to remain on
a sabisfactory low sodum diet Neohydnn was admumistered
in a dose of one tablet three times daily and parenteral ther-
apy has been unnecessary for four months  No sde effects
have accurred m this patient

Occasionally it 15 necessary to use ammonm chlorde,
4 to 6 gms (60 to 90 gr ) a day for two or three days,
prior to mercural administration to potentiate the mercurial
effeet. Entenic coated tablets, containing 1 gm cach, gnen
m small and frequent doses are fairly well talerated, but
the drug should not be used continuously or m patients with
marked renal mparment because of the possibility of m-
dueing severe electrolyte disturbances (hyperchloremic aci-
dosis). Amunophyllme, 0.5 (7% gr) gwen intravenously
mcreases renal blood flow and when used one 1o two hours
after a mercunal diuretic may markedly merease the duretic
response 3 Mercunals may be given m the presence of
renal discase unless oligunia or azotemiq 1s present

Great care must be taken when admumstenng mercurial
dwuretics to avoid evcessive dwresis which may result m
salt depletion, dehydration and azotemua ®* 55 For this
reason, it 1s wise to check the blood ured, sodwin and
chloride levels from time to time. When salt depletion
accurs, 1t 1s often attended by serious chemical derange-
ments and symptoms, ¥4 the most important of which
are nausca, vomiting, cramps, etreme weakness, npalhy,
disorientation, stupor, coma and rarely, death A decreas-
myg urinary output despite continued mercurnal therapy 1s
often a warning sign of mpending difficulty. It 1s extremely
important to recognize and treat the electrolyte disturbances
which may occur as a result of the dmuretic and low sodmm
e failure Early of these reac-
eral types of syndromes have

therapy of
tions may be lifesaving. Seve

been noted.?™
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(1) It has been repeatedly demonstrated that more
chloride than sodivm 15 excreted as a result of mercunal
therapy. If dwresis is profuse, a chlonde deficit may oceur,
producing hypochloremic alkalosis ‘The blood sodinm mav
not be decreased, the chlondes are usually below 85 mEq /
liter and the CO, combimng power 15 elevated In this
situation wunediate therapy 15 necessary Ammonum chlo-
ride, 4 to 8 gm, orally m divided doses or as a ) per cent
solution in glucose and water (100 cc /hour) or dilute
hydrochlone acd (20 cc of USP 20 per cent acid m 600
to 1000 cc of water) may be given. (A glass tube should
be used as a straw to avord acid action on the teeth of
hydrochlonie acid 15 given } Ammonwmm chlonde 15 given
rautmely by many physicians (3 to 6 g /day) during the
period of rapid diuresis to prevent the above complication
1t does ot potentiste diuresis when used in this manner as
1t does when it 15 used prior to a mercurial njection

(2) If excessive quantities of both sodium and chlonde
are excreted dunng rapid diurests, a fow sodwum syndrome is
produced The blood sodiwm s usually below 125 mEq/
Iiter and the chlondes are fess than 65 mEq /lter The blood
potassium 1s also decreased The use of hypertomc (5 per
cent) sodwm chioride mtravenously with marked restric-
tion of total flurd intake will wsually correct this disturbance
(86 mEq, of sodum m 100 cc 5 per cent sodwm chlorde}
Potassium should also be given (2 to 8 gm /day as “Fotas-
sum Tnplex,” or solution of potassium chionde wr estric wad
or Karo syrup (see Chapter 1) by mouth, or mtravenously
(2105 gm ) gnen slowly m an mfusion ¥ a potassium
deficit persists, arrhiythmias secondary to digitalis toxierty
may appear’®s #* siuce lowered potassium mcreases myo-
cardial sensitivaty to digatabis (Chapter 1).

{3) Other clectrolyte disturbances are less frequently
uncountered (@) hyperchloremic acidoses (blood ehlondes
clevated, CO; combmmg power decreased ), secondary to
the excessive ingestion of ammonium chlonide, 15 treated
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by adnunistenng sodmm bicarbonate or lactate, ()
Chronic dilution hypenatrenua 1s accompanied by the pres-
ence of intractable edema without the symptoms noted mn
the “low salt syndrome.” Therapy with hy pertonic sodim
chloride 1s ful and manag, m general &
unsatistactory.® The use of Southey Leach tubey or 14-
gauge needles to elimmate the edema mav be successful
temporarily but the ultinate prognosis is poor
While the dady mnjechion of a mereurtal is usually effective
in young persons, it may be dangerous for the elderly pa-
tient In older prople only 1 cc of Mercuhydrin or Thio-
mermn should be given at most every other day after the
acute attack of heart fuilure has been controlled In elderly
men, mercurials often aggravate the symptoms of prostatic
isease, causmg acute retention and uremia <* The use of
an indw elling catheter m these cases will often alleviate this
difficulty and dwretic therapy may be contiued It has
been demonstrated that morphine, Demerol™ quimdine,
barbiturates, ephedrine, and Adrenalin often deciease the
cifectiveness of the mercursal diureties and this fact should
be kept m nund if any of these drugs must he gnea at the
same tme as a mercurial ¥ 114217
Occasionally dunng the course of actne therapy with
diuretic agents symptoms and signs of digitalis mtovication
occur in patients whose digitalis dosage had been well
regulated 172 2% This complication of mescurtal admmustra-
tion 15 not stressed, but 1s probably much more common
than previously suspected  Althongh there may be some
mobtlization of digitahs with the edema flurd to account
for this phenomenon, the unmary excretion of large amounts
of potasstum probably results m 4 sensitization of the myo-
cardium to digitalis and m signs of digitalis toricity. We
have observed several patients whose digitalis dosage had
been well regulated and who developed signs of digitalts
toxicity, ¢ ¢, naused, Yomhwg, and ventripular premature
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beats, within twelve to twenty-four hours after the wmtial
dose of a mercurial diuretsc.,

The addition of Diamos, *t a carbome anhydrase mhibitor
that mncreases the exeretion of sodium, potassium and bicar-
bonate, to the number of oral duretic agents presently
avalable has helped m the management of some cases of
carthae falure  Our own expernience, and that of others'™
appears to indicate, however, that unresponsiveness to the
drug develops rapidly even with intervals of several days
between doses While the usefulness of Duamos as an
effective dipretic agept appears to be hamted, it is of value
n the management of patients requurng constant diuretic
therapy (1 to 2 tablets, 250 to 300 my, thiree ar four days
each week).

The pdicious vse of the mercunial dwretics, adequate
salt restriction and digitalization usually control carduac
falure In some patients with refractory edema, however, or
m others who are not able to stay on a salt-poor diet, the
use of catwon exchange resins may be justified. of grven
under close supervision The resms are substances capable
of “binding” ingested sodum withw the imtestinat tract and
excretmg 1t 1 the stools.™ The ammomum cation exchange
resins with added potassum are the most satisfactory and
the danger of nducing acute hypokalema through the Joss
of excessive potassium i the stools 1s rmnunized with this
preparationt™  Adequate renal function s a prerequisite
to resin therapy i severe efectrolyte disturbances are to be
avoided  Although the use of exchange resins alone does
not usually chminate edema fud, they may help to prevent
ats reaccumulation by remaving most of the mgested so-
dran I excessne amounts of sodum are allowed i the
diet, hawever, esen large doses of the resmns wall nat suc-
cessfully “bind” all of t Cation exchange resins appear to
potentate the effect of the mercunal dwretics upon urnary
sodm excrttion® Electrofyte disturbances are not fre-
quent when the ammonnun-potassium Tesim s used and
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when careful attention 15 paid to blaod electralyte levels
Constipation may prove to be an annoyng symptom since
Large quantities of resin material must be mgested to pro-
duce an effect (30 to 45 gm. to elumnate approvimately 1.5
to 20 gm. of sodium). Our experience with the exchange
resing suggests that they may be a useful adjunct in the
therapy of congestive heart failure only in sclected cases
In addztion to the above measures, the patient's actwity
should be carelully regulated Short periods of bed rest
should be taken if symptoms become severe or if heast
farlure appears to be progressing
In heart failure secondary to hy perthy roidism, perniciotts
anemia, or nutritional deficiencies, the correction of the
primary disease usually prevcuts its recurrence. In cardwac
failure secondary to tachy cardia treatment of the latter con-
dition should be mnstiuted, as outhned above Unusual
ctiologies of congestive farlure should be eliminated before
a case 15 labeled “refractory” to all therapy. An mteresting
example of thus was a twenty-eight-year-old man wha for
eight years had been treated for increasingly severs heart
failure Cardiac enlargement was present but na evidence of
rheumatic, congemtal, nutnitional or metabohc heart m-
valvement could be discovered A careful search led to the
ciscovery of an arteriovenous ancurysm in the right buttock
arca (the result of a World War II shrapnel wouad)
Reparr of the ancurysm led to a complete cure of lus
“refractory” heart failure.
In patents with heart falure, flrd may accumulate
rapadly n the chest and cause acute distress In these cases
diate and repeated th give remarkable e
hef and permt recovery  Accumulation of fimd m the ab-
dommal cavity also occurs but rarely does enough flurd
colleet to canse symptoms and Tequire paracentesis This
has been especmlly tiue m recent years since the use of
lt-p diets and adeq wmercunal therapy
i}ccamﬂ widespread Occasionally, in patients with severe
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rtheumatic heart discase and long-standmg congestive fail-
ure, massive ascites develops as a result of advanced cardiac
cirrhosis, we have observed patients wha required frequent
paracenteses i order to remain comfortable One of these
was a thirty-four-year-old female who was hospitalized be-
cause of chrome congestive heart falure sccondary to
rheumatic heart disease Bilateral pleural cffusions and
asates were found Despite adequate  dignalization,
marked salt restnction and the frequent use of mercurial
dretics, Lttle improvement was noted after one week of
therapy. A paracentesis was performed and 7 hters of
flud were removed  This was followed by a marhed diuresis
with dramatic chmeal 1mp Another p

was done one weeh later, thereafter, the patient was con-
trolled without “tapping ™

Cardiac curhosis and liver discase i patients with
chronic congestive failure are much more common than
previously suspected, % and for this reason attention
should be paid to the patient’s ntake of protein and vita-
mms  Because these patients are often on a strict diet,
there 1s a tendency to overlook simple measures such as
the use of protem and vitamin supplements that might post-
pone the occurrence of severe hiver disease and ascites

In extremely refractory cases of congestive heart failure
the induction of h)'pothymldlsm by the use of radwactive
1odme 15 ful Another p dure that
has been advocated for the treatment of refractory failure 1s
higation of the mferor sena cava 1% The operation has a
definite morbidity and mortality, 15 merely palhative and
the long term results are equivocal.

During attacks of acute heart failure, especially followng,
coronary occlusion, hiccup, severe mausca, vomuting, and
distention may develop and produce serious dufficulties. It
1s of great importance to prevent these symptoms or, 1f
they occur, to treat them quickly.

The exeessn e use of opiates should be avorded if possible,
and knatnes should be given freely to avoid constipation
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iF frequent nareoties are being given, two and even three
times the usual dose of a Lixative may be necessary. If
therapy with laaatives such as Milk of Magnesia (30 to 60
ce.} or Caseara sagrada (10 to 30 gr.} is not successful,
aceasional low gentle enemas should also be gnen. We have
found the “Fleet's” enema preparation especially useful in
these cases  Cathartics such as rhubarb that act upon the
large bowel should not be used mn pattents receiving mer-
curtals because of the posstbility of inducing colitis

The use of Dramamine and Thorazine* ! (chlorpramo-
zine hydrochlonde, SKF) have greatly facilitated the
treatment of the nauseca and vomuting that compheate
congestive heart falure Dramanune may be gnven orally,
rectally or mtramuscularly i 2 dose of 50 mg  Thorazme
s gven mtramuscularly (10 to 25 mg ) for the first dose
and then orally (10 to 25 mg every sn hours) until symp-
toms dre no longer present 1t 15 a most effective antiemetic
agent. Transtent postural hypotension and tachyeardia may
occasionally be noted after the first few doses We have had
great success with this drag  The sedative effect of Thora-
zme may also ehmmate the necessity of using sedatinves
and narcotics while 1t is being given  (Thorazme poten-
trates the effect of these other agents if they are given
simultaneously )

Nausea and vomitmg may oceur as & result of overdigr
talization or followmg the usc of morphine, amunophylline
or ammomumn chlonde. In these mstances, the offending
agent should be wathdrawn

The therapy of mtractable huccup 15 extremely difficult
Many drugs and maneuvers have been tried, each produc-
mg success at one time and falure at others Sedation,
amyl nitnte, mtravenous ntacim, inhalation of 5 to 7 per
cent COz and 90 per cent ovygen for 4 few minutes at a
time, ethy] chloride spray to the region over the diaphragm,

drochlonde “Lurgactl” mn Canada, England,
|l b, Ll Gl B
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mhalation of ether, or mtramuscular quinidme, gr 6 (4
gm ) three times a day®® should all be tried i turn i the
hope that one of them will be successful m stopping this
debilitating symptom Thorazme m Jarge doses (25 mg
every four hours) may also be effective 1n some cases,
perhaps largely due to its sedative effect A phrenicectomy
or exeresis 1s occasionally 1equired to stop a severe attach



Chapter
3

ANGINA PECTORIS, CORONARY INSUF-
FICIENCY AND CORONARY OCCLUSION

TREATMENT

Tur most common cardiac emergency is pam m the chest
Furst, 1t 15 essential to exclude estracardiie causes of chest
pamn such as spondylitis, gallbladder discase, peptic uleer,
hiatus hernia, esophageal spasm, herpes zoster, pneumo-
thorax and pleunisy, before deerding that the pain 1s cardiac
m ongm  This can usually be done by taking a careful
lustory and domg a complete physical examnation, but an
electrocardiographic study may be necessary

Once the cardiac orign of the pam has been established,
the type of acute cardtac episode must be determined  The
character, itensity and duration of the pam may help the
physician to distinguish between attacks of corgnary msuffi-
ciency (1 which there 15 no acute closure) mcluding anguta
pectors, and coronary thrombosts or occlusion, In coro-
nary occlusion the pam 1s usually prolonged, severe and un-
relieved by mittites, whereas, in coronary insufficiency, par-
ticularly angma pectorss, 1t 1s briefer and 15 relieved by
nytroglycerin. Occasionally, however, coronary occlusion
1s associated with only mild pan and no other symptoms,
whereas coronary msuffictency may cause severe pan. The
entire clmcal picture and the electrocardiographe changes
should be considered before a definite diagnosis is made,

and this frequently 1s possible only after observation for

(76}
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several days. Any patent, therefore, who experiences sud-
den precordial pam, diagnosed to be cardiac in onigmn,
should be put at rest and treated as a case of potential
mfarction, although many of these cases do not progress
to a colonary occlusion with infarction
/Angina Pectoris.—Angina pectous 1s usually precipitated
by effort, exposure to cold, excitement or large meals and
represents temporary acute coronary nsuffictency, with
1schemia of the subendocardial layer but no myocardial
necrosis, The ordinary episode of angina pectons 1s quickly
relieved by rest or mtroglycerm although the drug 1s not
effective m over 10 per cent of cases A hypodermic tablet,
gr 1/200 to 1/150, is taken under the tongue The patient
should be mstructed to take the mitroglycern as soon as the
pan appears If a specific activity, such as eating or walking
m cold weather, 1s hnown to mduce angmal pam, the drug
should be taken prior to this activity For example, there are
many patients who experience pan only 1 the mornmg on
the way to the subway or tram, a mitroglycerm tablet,
placed under the tongue just before leaving the house
often prevents the attachs This drug 15 safe and extremely
effective, and should be taken as often as necessary There
15 no danger 1 gving mtroglycerin as frequently as every
hour or even less The patient should be warned, however,
not to take more than two tablets within five or ten minutes
Additional tablets will probably not give relef and are apt
to produce discomfort If the drug is not effective, one
should suspect coronary ocelusion

Oceasionally a smgle nitroglycenn tablet produces flush-
g, mtense throbbmng and severe headaches, or even syn-
cope, and, m these instances, a minute dose, gr 1/400 or
Iess, should be used Even this dose may cause symptoms
'For example A forty-eight-year-old waiter suddenly ex-
perienced substernal pamn and was gien gr 1/150 of
nitroglycerin - Severe throbbing m the head, which lasted
scveral hours, profuse perspiration and “faintness” occurred,
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but the pan was not reheved  Durmg another attack of
precordial pam, several days later, the patient was pre-
vailed upon to try nitroglycern again i a mmute dose of
7. 1/400, but the same symptoms were produced

On rare occasions we have presenibed less than 17400 gr
to avoid a reaction While such a small dose may relieve
pam, jt 1s apt to be meffective. Nevertheless, st is worth
trying m a patient who can not tolerate a larger dose Also,
a patient may react badly to mitrogh cerm at one time but
respond well at a Jater date

Some patients are averse to taking mtroglycerm because

they have heard that it 1s dangerous or habit formmg, It 1s
essential to convinee the patient that these nohions are false
and that the drug 15 not only effectnve but safe It is m-
portant psychologically that the patient take nitroglycermn, o
it 15 not used, the pan tends to persist and the patient be-
comes frightened and annous  This state 1s apt to perpet-
uate the angmal syndrome by establishing a vicious cycle
of pam, anuety and more pam, often resulting in “status
anginosus.

While nitroglycerm reheves angimal pain and can prevent

it af 1t 1s taken immedately before a speafic activity 1
undertaken, it 1s not effective in the general prevention of
angmal attacks For this purpose we have found reassur-
ance, frankness and optmusm about coronary disease, some
restriction of activity if necessary, loss of weight, eradication
of imntatmg focr and sedation valuable Over the years
many rasodilator drugs, particularly the aanthme group,
have been used to prevent angmal pam without success
" The latest drugs used, none of which has proven to be
truly effective, mclude.

(a) PercrraTE (Pentaerythntol tetramtrate). A Iong-act-
ing nitrate, has been found to prevent the appearance
of coronary msufficiency followng a 2-step exercise
test,2™ but chimcal studies have produced conflicting
results and our eperience has been disappomting.
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At best, t appears to be effective only ur an occasional
patient w a dose of 10 mg Sour times o day
(b) Merasing {Trethanolamine trimtrate ipbosphite)
Another long-acting nitrate, has proven of hitle value
The dose 13 2 my four umes daly %0
(¢} NurrocLys A sustawed action mitroglycenn tablet
{gr 1/25 and gr 1/10) 1s sard to allow release of the
drug gradually over a penod of ten to twelve houns
As yet there are no pubhshed reports concermng this
drug, but it has not been successful i our expenence
{d) Kuzaaiy  An extract from the seeds of an Egyptan
plant, dilates the coronary artenies when grsen ntra-
muscalarly i a dose of 100 my, or orally n 40 to
60 myp. doses three tunes a day Early fworable re-
ports on this drug have not been confirmed** 7 andt
we bave found that it usually produces nausea and
vomsting m ordmary doses withont reheving angmal
pam
(¢} Pararery Dengs atives Papavenn has been shown to
wefective m the angmal § ndrome 1n doses up to
800 mg dady *5 A deswatwve, Paverd Phosplate, was
recently mtroduced with an optumstic report buet aur
own evpenence with this drug has been disapposst-
mg
(f) Heparrs  Heparn has been groen sntramuscularly or
wiravenausly two or three tunes a wech, 10 dnes
of 50 to 100 mg, for angnal pam  Although good
sesults were reported imbadly, subsequent studics,
adequately controlled, have shawn the dwg to be
neffcotive 3
{g) Quinwise, Trstosrsnrone, Viravag E, (Acpn
‘Tocornenar), Hypencise, Niconnie A, and Ansy-
oS LI E-ALMNUM Honoxane Mixrures These
have been used w angina pectons, but wthout effett.
¢h) Reseaense (Ravs olfa serpentina ) Occasonally effec-
tve m teeatmg his pertension, has been used by nsan
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tense patients with angina pectons wathout byper-
tension, and has appearcd to help an occastonal pa-
tient .3t tunes a pattent experiences less pain with
only one tablet a day

(i) Arconor Although there is u prevalent notion that

alcohol 15 beneficial m coronary disease and angina
pectorts, there 1s no evidence that it produces didata-
tion of the coronary arteries 7 Occasionally aleohol
relieves acute angmal pam when nitroglycerm 15 un-
available or incffective, Tlus effect 15 probably asso-
crated with the relaation produced.

Status Anginosus and Angina Decubitus, Durmg the
course of a chrume anginal syndrome, there may be a
sudden esacerbation of recurrent pam orcurring at rest
and at mght, as well as on effort. This cham of events,
known as “status angmosus,” may follow an emotional upset
and 15 usually a serous situation because the patient be-
comes very apprehiensive as a result of the recurrent severe
pan It 15 mportant to allay the patient’s apprehension by
reassurance, by usmg a strong sedatnve or a narcotic such
as Ditaudud, gr 1/32 or 1/48 thrce ar four times a day for
seven to ten days, and by the Lberal use of mtroglycern for
the pam Nitroglycenn usually reheves pain durmg thrs
period of “status angmosus™ which mdicates that acute
coronary insufficiency has occuned or that a coronary oc-
clusion 1s formmg or has formed  1f nitroglycerm becomes
ineffective, coronary occlusion with major wfarction has
probably developed and the drug should be stopped imme-
diately. Duning this period the patient should be at cow-
plete rest in a chair in his room. R

While the period of “status anginosus™ usually subsides
after one to four weeks, occasionally the pain contimues to
recur frequently Also, occastonal patients with a chronze
angmal syndrome may fail to mprove nng continue to be
anable to walk more than a short distance. In such refrac-

tory pa(\e\\(s}‘ three types of therapeutic procedures are
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avalable to the physictan. {«) lowenng the metabolism
with radioactive 108me (Igs:}, (b} mterrupting the cardiae
nervous pathways, (¢ an 4 to wmcrease
caranary Sow and ‘nduce extracardxac collateral cireulation
{a) Ranoacrive Jomne (g}

This drug, which bas largely veplaced thyreudectomy™
and antithyrowd drugs,® 15, of course, very cfficacious
treating anga pectons secondaty ta hyperthyroidism, but
1t may also be effective m reheving intractable angima
cuthyrod patients.®® In the latter, a hypothyrosd state s
snduced but severe hypothyrowdism may be p ted by
careful regrulation of the dose  If severe hy] poth) raidisin de-
velops, st can be reheved by admimstermy small doses of
thyrod
- Acconding to some observers,™ more than 50 per cent
of patients thus treated are relieved of anginal pan The
method 15 quite safe and may be tried w patients who do
not respond to the usual methods of treating angma It
must be remembered that the effect of Iy, does not appear
for at least one or two months after sts admumustration I
Trst 15 unavailable, propy! th } may be eraploy 1 usimng
necessary precautions

A dramatic example of the effect of Iy w a euthyroid pa-
tient was a forty-sn-year-old woman wha developed an
attack of acute coronary suficiency with T-wave mver-
sions She r d pletely and the clects d
veturned to normal She was free of pam for fve years and
then experienced frequent severe anging at rest and dusing
the mght She required 10 to 20 miroglycenn tablets daly
At this time her electrocardiogram showed T-wave s ersion
and on several occasions the wversion became deepes
for seven ta ten days  Radioactne 1odme tracer stuchies
showed her to be cuthyrosd  She recewved a therapeutic
dose of Liu She contmued ta expenence severe pair durng
the nest seven weeks and siee then has been free of

[
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pan It s vesy Iikely that the inprovement in this patient
was the result of the Iyn and was not spontancous.

It 15 1mportant to exclude the presence of actual hyper-
thiroidism m patients with severe angma pectoris, for only
cortection of the hypermetabolie state relieves the pam, as
the following case report demonstrates.

AF. was a sntv-sevensvear-old Italun Dousewafe who
entered the hospital hecause of severe, recurrent episodes of
substernal pam which began suddenly two weeks before
Her blood pressure was 160/80, her rhythm was regular,
and a grade ++ apical systolic murmur was heard  The
electrocardiogram showed deeply nverted T-wasves in the
standard and precordial feads, a diagnosis of coronary -
sufficzency was made  In spite of complete bed rest and
large doses of sedatnes, she contmued to evpenence fre-
quent attacks of pam which were only partially releved by
mitroglycerin. Durmyg the course of a thorough study her
basal metabolie rate was found to be 440 per cent, and
she excreted only 10 per cent of a test dose of Iy, mdicat-
ing hyperthyroidism  She was gnen a therapeutic dose
of L and after several days, Lugol's solution  Her angmal
serzures began to subside after several weeks and finally
disappeared completely -

(b) INTERRUPTION OF CaRDIAC NERVOUS PATHWAYS AND
Inrutsis

These procedures mclude, m the order of mcreasmg ser-
1wusness (1) paravertebral aleohol block of the upper Bve
thoracic sympa sangha bilaterally, (2) exason of
these gangla (thoracic sympathectomy) and (3) lapumnec-
tomy with section of the upper five dorsal roots (posterior

Huzotomy )3 " Sympathectomy appears to be the most
effective of these and the operation 1s well tolerated *
(¢) Invuction oF CoLLATERAL CIRCULATION TO INCREASE
ConroNany Frow
A number of operatne procedwres dewised yems ago to
induce collateral circulation between the heart and sur-
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roundmg tissucs have been discarded,®™ however, the -
plantation of a substance such as talcum into the pernicac-
dial cavity (cardopericardiopery) 1s again m vogue mn some
quarters #*  An adhesne pencardiis is produced and
although the degree of callateral circulation developed s
a moot question,*® symptomatic mprovement has been re-
ported 1n 50 per cent of patients ¢ The operation 1s simple
and the mortality rate 1s smid to be low. Therefore, m the
occasional patient with itractable angima who has not

to radioiodine, the op seems worthy of

P
trial

Three other surgcal procedures have been performed to
wcrease coronary flow but must stll be considered expen-
mental and of unproven value They are

(1) Cardiac vemn hgation to increase the blood flow

through the Thebesian vessels
(2) Artenalization of the coronary venous system by
anastomosing the aorta to the coronary sinus by
means of a venous graft 19

(3) Arterulization of the intramural artertes by implan-
tation of an mternal mammary artery nto the anter-
1or wall of the left ventricles*

It must be remembered that many patients with severe
angmal pan, or even “status angmoshs” which persists
for many weeks or months, may eventually become symp-
tom free on a good medical regimen Operation for angina
pectons should be considered only after all other therapy
has faled and the cffect of such a procedure has been care-
fully evaluated

Coronary Insufficiency.—~Many acute coronary cpisodes
are more prolonged than the transitory attack of angma of
effort but less severe than a typical acute coronary oeclu-
sion. We have suggested that the name acute coronary
msufficiency without thrombosis be restricted to these at-
tacks 312213 Although acute coronary msufficiency may re-
semble a muld coronary occlusion climcally they differ



8¢ Angina Pectons, Coronury Insufficiency

electrocardiographically and pathologically In coronary in-
fi the elect liog shows RS-T depressions
and/or T-wave inversion i any leads (Fig 7), Q waves
and RS-T elevation, which ch 1ze coronary occlusi
are absent Acute coronary msufficiency may result n: (1)
3 of the subend: dial Jayer, m which case the

3/ 5/t 8/25
ERPN h
]

pong

w

Fic 7—NG, m 53 Acute coronary msufficiency following phys-
1cal exertion  { Master and Jaffe, courtesy of Postgraduate Medicme )

electrocardiographie abnormalities disappear within several
days, or (2} subendocardial necrosts, m which case the
electrocardiograpluc changes may persist for wecks, and
mild fever and elevation of the sedimentation rate may

develop.
Acute coronary
tween the supply and deman

fhi 5t a discrep - be-
d of coronary fow. It may
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occur spontancously or may be wduced by conditiens winch
increase the work of the heart, dummsh the coranary fow or
wterfere with oygenation of the blood These melude ef-
fort, emotion, massive hemorrhage,?™ paroaysmal lnchy-
cardia, operative i or other it
with shock or a drop m blood pressure (e g, mtravenous
p)elogr.xphy or the use of anti-hypertensive drugs), acute
such as gastro-enteriiis, acute abd at condi-
tians such as cholecystitis and pancreatitss, hypertensive
crises, pulmonary embolism and mfarction, aortic stenons
and heart fadure -

* Spont: Coronary I ~The majoraty of
spanmneous attacks of cotonary msuficiency pursue a mid
course and the prognosss 1s excellent In other cases, how-
ever, the attack represents the premontory plase of coro-
nary occlusion and the pam may recur for several days or
weeks before the aeute occlusion occurs 3¢ Careful obser-
vabion 3s necessaxy with the patient at rest m a chaur for
one or two weeks I 1t 1s suspected that a coronary ooclu-
10 38 forming, antic Jants may be ad 4 1 order
to prevent its completion but our results have been disaps
pomting i thus respect 1t s impossible to predict winch
cases will recorer and which will go on to complete octly-
son Far example, Mr H begar o experience repeated
angmal paa at tught wnd during the day  His electrocardio-
gram showed muld T-wave changes He was gaven mitroglye-
enn and Dilaudid, s pan disappeared after several days
and Ius electrocardiogram returned to normal This was @
case of acute coronary imufficiency with spontaneous xe-
covery

On the other hand, Mr §, who gave an wdentieal hustory,
wis given Dicumarol but developed a coronary oecfusion
one weck later.

The benign prognosss of spontaneous acute coronary m-
sufficiency 1s illustrated by the followng cases

s
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Mr. LF, a storekeeper, forty-four-y cars-old, had been
observed over a number of years because of numerous
functional complamts  Physical esammation, blood pres-
sure, and electrocardiogram were nonmal. One day, while
at work, he expenienced severe substernal paw which Jasted
one hour and suggested the diagnosis of coronary occlusion
He was not m shock, s heart sounds were regular and
of goud quahty at a rate of 76. There were diphasic T-waves
m leads I, H, and V, ., but s temperature was not
clevated and there was no leucocytoss He remamed
asymptomatic but on the fourth day hus sedimentation rate
was clevated to 30 mm and Ius electrocardiogram showed-
mverted T-waves m all leads, without Q-waves The T~
waves gradually became upnght and 1n four weeks the elec-
trocardiogram was agam normal He remamed well during
the next three vears and his electrocardiogram was un-
changed after exercise. In this case the acute coranary msuf-
ficlency cansed some subendocardial necrosis but recocery
twas complete

A], a sity-three-year-old automobile salesman, with a
lustory of broncheal asthma for many years, complamncd of
sudden, severe pan across the upper back 1admting an-
terforly He perspired fieely lus blood pressure was 130/
80, a drop of 30 pomts from s usual systolic pressure
The pain lasted forty-five mmutes and was then relteved by
100 mg of Demerol subcutancously  His electrocardiogram
was normal and, after four days he was permitted in a
char  He agan began to expenence frequent, severe pam
m the upper back durmg the day and partreularly at mght
Because an ncipient coronary occlusion was suspeeted,
Dicumarol therapy was begun and the patient received
oxygen by mash, ammnophyllin suppositories, Demero} 100
mg every four hours and sedatives The pain increased in
severity but the patient’s temperature, white count and
sedimentation rate remamed normal  On the eleventh day

the clectrocardiogram showed slight snversion of the T~
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waves m leads 1.and V., to Vi, but no other changes The
T-wave inversion gradually increased during the following
two weeks and then receded, four weeks after the acute
episode the electrocardiogram had returned to normal. The
final diagnosis was thercfore acute coronary nsufficiency
Although the temp ¢ and sed rate
normal, subendocardial necrosis was doubtless present since
the T-tcave changes persisted for several weeks ™~
Coronary Insulfici S, dary to Other Conditit
One of the most frequent and mmportant causes of acute
coronary msufficiency is gastro-mtestinal hemarrhage, par-
tientarly when there is a marked fall in blood pressure®*
{Fig 8). Prompt rccognition and treatment are essential
if the patient 1s to recover. Repeated transfusions may be
necessary and we have not hesitated to give up to 2500 cc
of blood in twenty-four hours, i order to heep the blood
volume and blood pressure as close to normal levels as
possible. As a rule thesc patients tolerate Jarge amounts of
blood well, should evidence of pulmonary congestion or
edema appear, a mercunal diuretic js usually effective and
digitahs should be given. The progress of the coronary
insuffictency can be followed by senal clectrocai diograms
As improvement oceurs, the T-wave mversions disappear.
In the occastonal fatal case, necross of the subendocardial
layer 1s found but there 15 no evidence of acute throm-
bosis 110
Every effort to prevent attacks of severe corgnary msuffi-
ciency should be made m patents with evidence of coro-
nary disease. They should be advised not to induige m
strenuous actvitigs, they should also be wamed aganst
excessive eatmng, exposure to eatreme ch:mges in tempera-
ture, frequent seaual ntercourse, emotional upsets and
i king. It is imp t to prevent a fall in blood
pressure, anaia, tachycardia or hemorrhage when such
pau‘cnts are sub}ectcd to operation. If spmal anesthesia 15
used the blood pressure should be watched carefully and

7
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neosynephrm given if the systolic pressure falls below 100
mm Hg If considerable bleedmg occurs, blood for a trans-
fusion should be readily available
In dbetic patents with coronary disease who are re-
cenvng nsulin it 15 inportant to prevent episodes of hypo-
glycemm, 1t is better to allow them to spill small amounts
of sugar than to attempt to attan perfect sugar control,
since hypoglycemnc reactions may precipitate episodes of
coronary msufficiency, If the above precautions are followed
many cases of this syndrome will be prevented =
" Coronary Thromboesis or Occlusion.—In coronary throm-
bosis a fresh thrombus obstructs the Jumen of one of the
major coropary arteries The pam eaperienced 1 coronary
occlusion usually begins suddenly, at rest, during sleep or
i the course of routme actiity It 1s usually precordal or
substernal, but may be situated only 1n the back of the chest
or neck, or m the arms  Instead of pain, the patient may
complam of severe burning sensanons or feelings of ught-
ness, nausea, vomtting, and profuse perspiration Varymng
degrees of shock may be present The sudden onset of
1 tachycardia or pul ry edema 15
the first evidence of an acute coronary occluston  Examma-
tion may reveal gallop rhythm, embryocardia, (tic-tac
rthythm), or congestion of the lungs. The blood pressure
may be normal at first or 1t may dmp pxecxp:tously
The chimeal and el of
coronary occluston depend upon “the pathologseal changes
that occur 1 the coronary artenes and myocardum In
over half the cases the process of thrombosis 1s initiated by
a subintumal hemorrhage wlieh leads to secondary changes
m the mtima or completely occludes the vessel Tomen '
This process of thrombus formation may take days or weehs.
During this period the patient may experience severe epi-
sodes of angmna or recurrent pain at rest, the so-called “pre-
monitory phase” of an occlusion.’ The electrocardiogram
may show RS-T depressions and T~wave mversions, indi-
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cating coronary msufficiency with myocardml ischema.
These changes are replaced by Q wuves and ST segment
clevations, however, as soon as the occlusion has become
complete (Fig ¢) In coronary occlusion a Q-wave usually
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RS-T depresston and T-wave iversion in
the chest leads, indscating coronasy wmsufficiency, dunng the Fremom-
tary phase of coronary occlusion (5718, 21) " Following the acute
ttack BS-T devation and Q-waves appearcd 1a leads ¥y and Vi
(5/22). wdwating antenor wfasction {Jaffe, courtesy of J Mt

Sinai Hosp )
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appears 1n one or more leads, depending upon the site of
the infarction, and produces a characteristic pattern of a
Q-wave and RS-T elevation (Fig 10). Durnng the follow-
mg days and weeks, seral tracings reveal a progressive
return of the RS-T segment to normal, and an mversion of
the T-wave, resulting m a Q, mverted T pattern which may
persist for months or years Fever appears on the sccond or
third day, the sed: tion rate | 1 bv
the fourth day, often to 50 mm or more Swce the mfarc-

tion 15 “through and through,” the subpencardial region 1s

fisd am L iy
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; Ei
Fie 10—J§, m 58 Acnte coronary occlusion with postcro-lateral
wfarction  (Master and Jaffe, coustesy of Postpraduate Mcdicme )

mvolved, and a perrcardial 1eaction™™ and friction rub may
result The nfarct also reaches the endocardium, therefore
mural thrombi may form and pertpheral emboli develop 1
In coronary msufficiency without thrombosis the necrosis
1s lunited to the subendocardil azea and only RS-T de-
pression and/or T-wave changes occur

At times 1t is difficult to distinguash between a coronary
occlusion and acute pericarditts  Some of the features that
differentrate these conditions from one another and from
coronary msufficiency are summarized m Table 5 The
most relable distingunhing feature 1s the presence of Q
waves m the clectrocardiogram, which are characteristic of
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coronary occlusion. It 15 tmportant not to mistake perrcar-
ditis for coronary occlusion since anticoagulant therapy is
contraindicated in acute pericarditis, for the reason that
hemorrhagic effusion may occur.

In treatng coronary acclusmn, 1t 1s essential to relieve
the pain as soon as possible If 1t 1s not very severe, Demerol,

Table 5. Differential Diagnosis of Acute Coronary

Frae Dror i
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ully sesere eent Often sad focardac lsm
Often related widespread brllaton  ponadeaccurs
to respiration Ofiea per- ot e
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50 to 100 mg subcutaneously, usually suffices. For more
severe pam, morphine, 15 mg (gr. 1/4) subcutaneously or
10 to 15 mg. (gr. 1/6 to 1/4) intravenonsly, may be re-
quired. The intravenous route is the more effective. The
drug may be repeated m the same doses in twenty to tb)rk)'
minutes  The possibibity of mduemng 1 obstipa-
tion, nausea and vomuting with morplune is great :mc{ the
dose used should not be larger than is actually required.
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Morphine should be discontmued if any of the above symp-
toms appear smce distention and vomiting may turn an
otherwise benign course mto a stormy one If the patient
1s recerving oxygen there 15 little danger of respiratory de-
pression, We have used Dilaudid extensively and have
found 1t to be a rehable analgeste which produces fewer

Insuffici Coronary Ocel and Pericardutic
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1t iral oo (KT Dep, Rare) (may be pube mabie e
pems. Q Waves AMM epicardial) blﬂldlll -
Tt ubara
Toon ther
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unpleasant and dangerous side effects than morphine  Two
and one-half to 5 mg (1/24 to 1/12 gr ) usually reheves
pain We have also found Pantopon and Metapon satis-
factory. Nitroglycerin does not relieve the pan of acute
coronary occlusion and should not be used sice it may
further lower blood pressure and decrease coronary blood
flow

Oxygen should be gnen by tent or mash when the pam
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persists after morphime has been gnen A tent usually m-
duces less apprehension than does a mask. Occastonally,
ntravenous aminophyllme 5 gm, (75 gr) s of vahte
It should be injected slowly. In rare mstances, sodium
amytal, .5 gm (735 gr.) by vem has been effectnve when
all other measures have failed

As s00n as the pam has been controlled, the question
of hospital or home care anses  The vast majonty of pa-
tients can be cared for at home, unless conditians there are
unsatisfactory. Visitors other than the immediate family
and the use of the telephone should be banned Patients
with a coronary thrombosis are apprehensnve and discour-
aged It 1s estremely important to encourage them, stating
frankly that they have had a coronary attack but that most
patients make a complete or satisfactory recovery and lead
full hives 719

The most senous comphication of coronary occlusion 15
shock which 1n the past was almost always fatal

The mechamsm of “cardiogenc shock™ 1s not entwely
clear but 1t has been shown that m acute myocardial infarc-
tion there 1s a reduction m caidiac output®* and stroke
volume and severe, generalized vasoconstriction,'® This
may produce not only a state of shock but also flurd reten-
tion and heart farlure. Theoretically the use of transfusions
and tatravenous flurds 1s not andicated and, in fact, has
proven of little value although they only rarely induce heart
farlure 2% Intra-arteral transfusions have also been found
to be mncffective ®

The outlook m “cardiogenic shock” i the past few years
has considerably improved as the result of the use of vaso-
pressor drugs When these are adnumstered withm the first
few hours, occasional patients have recovered The drugs
used melude: (1) Norepinephrin (Levophed) 277 This must
be given slowly by the intravenous route (4 mg. in 1000 cc.
ater) The mfusion should run rapidly enough

glucose m wa
1p mamtamn the systolic pressure at approamately 100 to
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110 mm Hg, ayoding lugher levels The drug 1s contin-
ued as long -ds the pressure tends to fall without it
Levophed s safe if its effect 15 carefully observed Its ma-
Jor effect 15 on the blood pressure although 1t may ncrease
cardiac uritability to some extent and rarely cause arrhyth-
mus Localzed superficial gangrene, as a result of mtense
vasoconstrction, has been observed 1n several patients who
had recetved Levophed for long periods *The drug often
exerts a rapid and marked effect, as the following case
d Mr D developed a coronary ocel and
diaphragmatic infarction and his blood pressure did not
rise above 90/70 mm for five days A Levophed intravenous
mfuston was then started with 4 mg per lter, forty-five
minutes later lis blood pressure was 170/120 The rate of
flow was then slowed as much as possible m order to keep
the systolic blood pressure below 120 (2) Mephentermine
(Wyamme) The dose 1s 10 ta 20 mg mtravenously, or 15
to 35 mg. itramuscularly repeated as often as mdicated
(every thuty to forty-five nunutes) Wyamne does not
affect myocardial irntability > (3) Phenylephrine (Neo-
synephrin)® 1 mg wtravenously or 5 to 10 mg intramus-
cularly, repeated every hour or two, if necessary, and (4)
Methoxamme (Vasoxyl),** 20 mg mtravenously or mtra-
muscularly, have also been used with success

LThe use of these drugs requires constant observation but
the time spent will be amply repaid if even a small per-
centage of patients recover from this very scrious condition
One of these drugs should be m the doctor’s bag, for the
sooner the treatment 1s mstituted the better the outlook

A patient m shock should immediately be placed m a
moderate Trendelenburg position and oxygen admimistered
of avalable The patient is usually apprehensne and, par-
ticularly of pam 15 present, a narcotic should be admrnistered
In those cases with pulmonary congestion or other evidence
of congestiee falure, mtravenous Strophanthin or Cedilamid
should be admumstered as previously described™ (Chapter
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1) In some mstances chnical signs of heart failure may be
absent, yet the venous pressure, if determined, 15 found to
be elevated Cnns(’qllt‘nt]y, if a patient in shock does not
respond to vasopressor drugs and the other measures de-
senbed above, it 15 worthwlule to admimster digitahis for
occasionally the result is gratifying,

Chnical evidence of puld left centricular falure 1s very
commonly observed early 1n the course of coronary occlu-
sion, a few rales are found i the chest and shght congestion
of the lung fields 1s scen on x-ray. As a rule, ths type of
failure requires no specific therapy but responds promptly
to moderate salt restriction and to an mjection of a mer-
curnal dwretic Not mfrequently, however, acute pulmo-
narv edema s the first or only sign of a coronary occlusion,
or severe heart falure develops within several days after
the acute epiode As an example of the former, we ob-
served a woman of suty-four who suddenly developed at-
tacks of severe pulmom‘ry edema but who had evpenenced
no chest pam whatsoever Nevertheless, the electrocardio-
gram revealed evidence of an acute coronary occlusion % ith
myocardial mfarction, Doubtless, this had occurred at the
time of the first attack of pulmonary edema.

If pulmonary edema occurs, the treatment s as outlmed
previously for pulmonary edema m the absence of coronary
occlusion (Chapter 2), 10, morphme or another narcotic
and, if necessary, intravenous amimophylline, mtravenous
Strophanthm or Cedilamd, ovygen, a mercurial druretic, and
pll]ebo(omy unless a severe state of shock evsts.

The treatment of congestive failure in coronary occlusion
1s the same as chrome heart disease although there 1
some dufference of opmion concernmg the use of digitals
Many physicians beleve that 1t should be used m coronasy
occlusion whenever heart farlure is found, 0% but some, 1
cluding one of the present authors, prefer to use dwretics
and a low salt diet before admmistermg digitahs and, A
necessary, to digrtalize somewhat more slowly than usually:
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This does not hold for an acute emergency hke pulmonary
edema, Caution in the use of digstahs in coronary occlusion
1 exercised because of the potential danger of inducing
archythmias, p larly ventreular tachycard:

Arhythmaas of all types occur frequently m coronary
occlusion. The most common are premature beats and
paroxysmal atnal fbrillation, flutter and tachycardia They
do not appear to alter the prognosis very sigmificantly since
they often are of brief duration and remit spontancously
For this reason 1t 15 not necessary to begin speefic treat-
ment of these arrhythmias immediately «f the patient 15
comfortable Sedatives shouid be used liberally because the
tachycardia is apt to cause anaiety 3 the arthythmia does
not cease within one-half to ove hour, specific therapy
should be mstituted as outhned 1w Chapter 1 If there is
any mdication of inciprent heart fmure or shock at the
onset of the arrhythmu, treatment should be started
promptly.
" ':The temporary nature and spontancous remussion of
P 3 tach fia in coronary occh is llustrated
m the case of MW, a retired businessman of seventy-nine,
who developed a coranary occlusion with anteror nfarc-
tion and did well for twa days On the thed day lus heart
rate suddenly mcreased to 380 The electrocardiogram
showed a supraventricular tachycardia with bundle branch
block The arciythma was sesmttent at Srst but then be-
came constant and the patient developed dyspnea It was
decided, therefare, to ath t Cedifamid, 4
mg, but, by the tune tins bad been drawn mto the syninge,
the arrdiythmia had ceased and did not recur I the drug
had been admuustered, rehef of the archy thima would hive
etroncously been attnbuted to it

Ventrwcular tachycardia 1s a more senous and persistent
complication m acute coronary acchmon It nsually re-
sponds to Pronestv or qumdiné and these drugs should
be gaven promptly as outhned above (Chapter 1}, A par-




98 Angina Pectoris, Coronary Insufficiency

ticularly difficult case treated successfully with Pronestyl
was M.G., a siaty-year-old tailor with a lustory of duodenal
uleer who was admitted to the hospital because of melena
and hematemesis of several days” duration. For several
months he had expenienced pam m his left arm on effort
and this symptom mereased foliowing the onset of bleeding
Physical exammation was negative but the electrocardio-
gram showed an acute corenary occlusion with anterior
wall mfarction and regular smus rhythm His course was
uneventful until the twelfth day when he suddenly became
dyspneic and perspired profusely His heart rate was 190
and the rhythm was shghtly wregular  The electrocardio-
gram showed a ventricular tachycardia  The patient re-
cewved morphine, mtravenous quimdme, 65 gm, (10
gr.) on two accastons, ntravenous wmagnesium sulfate
and intramuscular quunidine without effect. He developed
congestive failure withm twenty-four hours and was given
Mercuhydrin and Digoxin, 15 mg by mouth, with some
mprovement  He then received qumidme, 4 gm (6
gr) every two hours by mouth The rate of the ven-
tricular tachycardia ranged between 130 and 140. On the
third day of the anbythmia he was gwven 1 gm (15 gr)
of procaine amide (Pronestyl) mtravenously m fifteen mim-
utes, Dunng the mjection a few sinus beats appeared but
the tachycardia recurred a short time after the drug had
been discontmued The next day, 225 gm of Pronestyl
were injected mtiavenously m thuty-five mmutes and nu-
merous sinus beats appeared. Withn two hours regular sinus
thythm sppeared and the patient made an uneventful
Tecovery.

Many years ago it was suggested's® that quindine be
routmely admimstered early i coronary occluston to pre-
vent ventricular tachycardia  We do not subscribe to this
view because, i our experience with 1000 cases of coronary
occlusion who did not receive digitalis, ventricular tachy-
carda occurred 1 only 5 per cent?® We, as well as
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others, do not believe that it 1s necessary routmely to em-
ploy a drug such as quimdme with potentral toxic effects
an attempt to prevent a complication which 1s infiequent.*
We do, however, admmister quimidme or Pronestyl if nu-
merous premature beats appear, particularly if they are
mult:focal =
~ Varying degrees of partal or complete A~V block are
not coronary occl 2 PR pro-
15 usually not ficant and remits sp
Partal heart bloch with dropped beats and complete A-) V
block oceur with diaphragmatic infarction and are more
serious If Stokes-Adams seizures occur, treatment should
be carried out as outlined m Chapter 1

Although Adrenalin 15 ordmarily avoided mn coronary
occlusion, tt 15 effective and should be used if Stokes-Adams
attacks intervene,"as the following case demonstrates. A
forty 1d man was admitted to the hospital be-
cause of recurrent attacks of unconsciousness and substernal
pan for two weeks On exarmnation, he appeared cnitically
il His ventricular rate was 28 and the aurcular sounds
were audible at a rate of 100 His blood pressure was 170/
70, as 1t was bemg taken, the patient developed convulsive
movements and the cardiac sounds became maudible He
recovered fiom the attack m a few seconds An electro-
cardiogram revealed complete A-V block (Fig 11) He
was given Adrenaln (1 1000), 4 cc every two hours On
the third day he developed congestie faillure and the
clectrocardtogram showed flutter fibnllation He received
6 mg Digitoxm and 2 cc Mercuhydnn mtravenously and
the Adrenalin was discontinued The next day he developed
another Stokes-Adams seizure, the Adrenalin was resumed
every 2 hours Nevertheless, the attacks recurred several
days later and the Adrenalin was given every half hour or
hour He mpioved and the frequency of the Adrenalin
njections was gradually dimtiished. It was agan increased
ane week Jater when the attacks recurred, and Adrenahn
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could not be discontinued until two months after admus-
sion Thereafter, the Stokes-Adams attacks did not recur
although the complete A-V block persisted

Anticoagulant Therapy.—~Considerable difference of opin-
100 evsts today concerning the use of anhicoagulant drugs
m acute coronary occlunion. After their introduction less
than 10 years ago, several reports indicated a sigmificant
lecrease 1n embolic ph and mortality rate?t and
their use became routme m coronary occlusion unless a
specific contraindication exsted  The rationale for therr use
was partly based on post-mortem reports which placed the
mesdence of pulmonary and penpheral emboli i coronary
occlusion between 45 and 60 per cent.**# In the past few
years, however, as the result of the climeal observation of
wicreasing numbers of mild cases, it has been suggested
that anticoagulant drugs are unnecessary 1 such at-
tacks 2423 In our experience, the mortality rate m first
attacks of coronary occlusion m private patients 15 less
than five per cent  Other observers have found the mor-
tality rate i all mild attacks to be 3.1 per cent and believe
that the use of anticoagulant drugs 15 unjustified 1 such
cases since the mncidence of embolic phenomena s very
small and accounts for no more than 1 per cent of
fatalities 274

Qur experience 15 now 10 accord with this pont of view.
In recent years we have not used anticoagulant drugs in
mild cases of caronary occlusion and have obtained excel-
lent results * ~

Auticoagulant drugs are indicated. (1) when congestive
failure or shock 1s present, (2) of there 1s a hustory or evidence
of penipheral phlel 3) following pul y emblism or

farction, (4) following pertpheral embohism, (5) in obese or
debibitated patients whose movuments are restricted or who
may require profonged bed rest. Pulmonary emboli usually
ongmate m the lower extremities and lodge 10 the lower
lobes. It 15 possible that a small percentage anse in the
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nght auricle in the presence of atrial fibnllation or pro-
longed congestive failure  The symptoms of pulmonary
embolism are very vanable There may be severe chest
pam, dyspnea and collapse simulating coronary occlusion,
or merely cough, fever or tachycardia (Table 8) Electro-
cardiographic abnormalities are present m half the cases,
the most common smgle pattern being that of coronary

, 1e, RS-T dep and Tewave inversion®”
(Fig 12) Other patterns consust of a deep $; and Q; with
RT, elevation, and occastonally right bundle branch block
Pulmonary emboli usually do not occur untl after the
first week of the attack, most commonly durmg the second
week  About one-thurd of the patients with pulmonary em
bolism expire within a few minutes or hours despite all
treatment, Jf a patsent survives more than three or four
hours he probably will recover®® In some cases it 1s
difficult to distinguish between pulmonary embolization and
fresh myocardal infarction The following points are help-
ful in making a differential diagnosis. (1) Although fever,
tachycardsa and chest pan may be present in both condi-
tions, and cough may occasonally occur i cases with
coronary occlusion and mild congestive heart failure, the
presence of cough and hemoptysts favors the diagoosis of
pulmonary embolism (2) Calf tendemess or a positive

Homan’s sygn*® indrcates the p of a throml, proc-
ess m a lower eatremity and, therefore, possible pulmonary
J1za (3) A loud pul second sound, not pre-

viously heard, may indicate pulmonary hypertension
secondary to wfarction, and the finding of a hazy patch of
infiltration on chest a-ray may further suggest the diagnosis
of an embolic episode (4) The electrocardrographic
changes described above may be present m pulmonary m-
farction and symulate a postenor wall infarction but 2 Q-
wave 1s absent m aVF Al of these findings may help to
distmguish between the tvo conditions Occasionally, pul-
movary mfarction occurs during the course of a coronary
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occlusion without the appearance of chest pam, cough and
electrocardiographic findings In these mstances, a per-
sistent, hugh fever or leucacy tosis may suggest the diagnosis”~

If one of the indications for anticoagulant therapy s
present, hepar should be gren by mjection for an mme-
diate effect®® and oral therapy with Dicumarol?? Tro-
mexan'? 3620 or Hedulin’” begun for a later effect As
soon as the oral med has prol d the prothromt
time to therapeutic Jevels, (in 24 to 48 hours), the heparn
1s discontinued

Heparin may be given subcutaneously, 100 mg every
eight hours, mtramuscularly as Depo heparnm, mn an mtial
dose of 400 mg, or intravenously, 50 mg every four hours
around the clock. In the above dosage heparn usually
prolongs the clotting time to approximately double the
control value, 1 ¢, from Bfteen to twenty-five minutes {Lee
‘White method ) and there 15 ordmanly no danger of hemor-
thage. The clotting time should be determimned immediately
before, and two hours after, the first dose of heparm, i
order to discover patients who are sensitive to 1t Thereafter,
this determination 15 unnccessary If Tromexan or Hedulm
15 used, 1t 15 usually unnecessary to admunister more than
one or two doses of subcutaneous or mtramuscular heparm
1f hemorrhage daes occur m the course of heparmization,
a 1 to 2 per cent solution of protamine sulfate is given by
vemn 1 a dose of 1 mg of protamme per mg of heparin

The admnistration of oral anticoagulants requires much
closer supervision than does heparin, sice there 1s a tremen-
dous vanation m the responsc to them from person to person
and, n the same person, from day to day Even after some
stabihization of dosage appears to have been achicved,
further admmistration of the drug n some cases produces
unpredictable effects Therefore, duning the first two weeks
of treatment the prothrombimn time should be determmed
daily, before the nest dose is given  If Dicumarol 1s used,
an mital dose of 300 mg followed by 150 to 200 mg. the
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next day 1 usually quite safe, but we have observed several
cases i whieh one dose of 300 mg of the drug prolonged
the prothrombin time to dangerous levels For example
LW, a woman of twenty-eight with chronic rheumatic
valvular disease, mutral stenosis, congestive falure and atrial
fibrillation, experienced several episodes of peripheral em-
bolization.  Followmny a recent one, she recened 300 mg
of Dicumarol on the first day and 200 mg on the second
Her prothrombin time was thirty-six seconds on the third
day, and no Dicumarol was given on that day or the next
On the fourth day diffuse ecchymoses appeared over the
entire body, and her prothrombin tune was nmety-foum
seconds  She recewved 2 doses of 72 mg of mtravenous
vitamm K withn five hours and the prothrombin time fell to
normal limits within eight hours  An uneventful recovery
followed,

MR, a garage owner of fifty-six, developed a coronary
occlusion  He recenved 300 mg of Dicumarol on the first
day and 200 mg on the second His prothrombm time rose
to fifty-two seconds and did nat fall durmg the following
two weeks, although he reccrved no more of the drug

These cases illustrate the extreme vanability of response
that may occur following Dicamarel therapy

In Dicumarol therapy, the prothrombm time should be
mamtained at 2 to 2% times the control time, 1¢., between
twenty-five and thirty-five seconds. In most patients this
result 1s achieved with a daily dose of 50 to 150 mg  The
urine should be nspected grossly every day and urinalyses
should be done every two to three davs, if a sigmficant num-
ber of red cells are found m the urme, the dosage should
be reduced or the drug temporanly stopped. If the pro-
thrombn time 15 prolonged to sty seconds or more, or if
bleeding occurs, the drug should be stopped and the pa-
tient given ntravenous vitamin K, oxide,??® in a dose of 50
e, The emulsion of vitammn K¢ oude may also be given

orally Usually the prothrombm tme will return toward
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normal levels withm four to eight hours. If K, oxide 1s
unavailable, travenous vitamm X (72 mg ) should be
gven every four hours until the prothrombm time 1s
shortened to safe levels. In severe cases, frequent trans-
fusions of fresh blood are mvaluable

Because of the danger of hemoirhage, anticoagulants
should not be administered to patients with a history of
hepatic, gastric or renal disease, to those with 4 hemorrhagic
tendency, or m the presence of ulcerative colitis or a cere-
brovascular aceident

Occastonally a patient develops hemorrhage while on
anticoagulant therapy despite the fact that Jus prothrom-
bin time has been reported to be within safe hmits A
good example of this was the case of a fifty-eight-year-old
man who deyeloped a coronary occlusion with anterior wall |
mfarction and was given 300 mg and 200 mg of Dicumarol
on the first two days On the fourth day hus prothrombm
time was twenty seconds but he passed a large tarry stool,
and his hemoglobin fell to 86 gm e was grven a small
transfusion slowly and recovered quickly

Hemorrhage may occur into serous cavities, even nto
the pericardiam,$<11% It 13 important to remember that
anticoagul are dicated 1n pecific pencar-
ditis since they may cause pencardal hemorrhage It has
even been suggested that they be withheld m coronary
occlusion, when a definite pericardral friction rub 1s present,
smee pericardial hemorrhage with cardiac tamponade has
been observed m one or two such cases followmg anti-
coagulant therapy It 1s occasionally difficult to differen-
tiate nonspeafic pericarditis from coronary occlusion during
the first few days of the attack (Table 5); if there is any
doubt, ant lants should not be ad tered

Anticoagulant therapy should be masntamed through the
penod of bed rest and for 5 to 7 days afterward. Some
physicians continue it mdcfinitely for months or ycars n
order to present a re c of coronary th \; 217
The value oF thiy procedure has not been proven.
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In no stance should oral anticoagulant therapy be m-
stituted unless facslitics are available for rehable prothrom-
bin tune determinations. Esen if these are present, occa-
sional nustakes are made m determmnmg the prothrombin
time and, thercfore the climical picture should be closelv
observed

Other Oral Anticoagulants,~Of numerous oral prepara-
tions recently introduced, only two have proven useful cln-
ically, Tromexan,*? 454+ an ethyl ether of Dicumarol, acts
much more quickly than the latter drug and 1s not cumula-
tive Its effect 15 apparent i eighteen to twenty-four hours
and maumum in thirty hours. Therefore, when it 1s used with
hepanmn, the latter may be discontmued after the first day
The dose of Tromexan 1s five or siv times that of Dicumarol,
ic, the mtial dose 15 1500 to 1800 mg and the mamtenance
dose 300 to 900 mg  Although 1ts raptd action is destrable,
Tromexan has proved to be less satisfactory than Dicumarol,
because of the greater vanability m individual reaction and
m daily mamtenance dose and the sudden, unpredictable
changes m prothrombin time.319 326 In general, therapy with
Tromesan requires more careful control than with Dicum-
arol Heduln (Phenylndandione)?? also acts more rapidly
than does Dicumarol, exerting its masimum effect 1n twenty-
four to thirty-six hours Its action 1s dissipated in twenty-
four to forty-eight hours. The mutial dose 15 300 mg for
patients over 150 Ibs. and 200 mg. for those weighmg less #2
The usual mamtenance dose 1s 50 to 100 mg. The daly
dose 1s divided 1 two, given in the mornmg and at bedhime
Fmal evaluation of the drug 1s not yet possible because
there have been no reports of its use 1n large, well controlled
series of patients with coronary occlusion.

If peripheral arterial embolzation occurs, despte anti-
coagulant therapy, the anticoagulants are contnued  In
cerebral embolization, however, great caution must be
observed m admnisterng these drugs, if a spmnal tap does
not seveal hemorrhagic fluid, anticoagulant therapy may be
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carried on after several days Sedation showld be avouled
m these patents and caffene sodwom benzoate, T4 ar
{5 gm ), mtramuscularly every four hours, and ammophii-
m3gr (2gm), miramuscularly every four hours, may
be gwven, Other supportive measures should be emploved
oaygen should be used, and paventeral feedings continued
until the patient a5 able to feed himself
When 3 pentipheral embolm oceurs, mtra-asterial Pris-
colme, 50 to 75 myg., every four to si bours, given prosmal
to the occlusion, 13 sometmes of \alne m wcreasing G-
culation i the affected eatremuty 2 Vanous ganghosic
blocking agents also produce a hagh deggee of vasodslatation
and reduce vasoconstrictor tone when admmmstered sub-
cutaneously or mtravenously We have found that Hexa-
methonum  (Bistrum-bistrmethy lammonmm  hexane di-
bromude), produces a longer lasting blockade than other
1 lable drugs * He i {35 mg fec )
may be adsministered n doses up to I to 25 cc subcutan-
cously or mtravenously every four to sin hours to masntam
an adequate blockade The drug shonid be gren cautrousty
m patients with hypertension It 15 best to begm with
small doses i order to avoid a preeipatate drop 10 blood
pressure The patient should reman recumbent one and
one-haif to two hours following cach wjection  In our ex-
penence thy type of therapy has largely replaced nene
Blocks 1n these patsents ssce the pesformance of the katter
W patients on anticoagulant therapy may mduce hemor
shage 1 the patient 1s able to tolerate oral therapy, the
measures outhned ahove may be supplemented by the use
of Priscoline, 50 to 75 mg, or Dhibenzy line, 10 to 20 mg,
cvery four houss 4929 If the patient 15 scen after gangrene
has occurred, the leg should be pached i e, i prepara-
tion for amputation
Embolectomy 1 the treatment of choice if it can be per-
formed withm cight to twclve bours after the acute epi-
sode I evpert hands results have been good, and wten
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massnve saddle cmboli lodged at the Infurcation of the
aorta have been removed successfully %5 It 1s a serious
operative procedure, particularly patients with recent
myocardial mfarction, but it is justified unless the patient
1s cotieally il A patient recently observed illustrates the
fact that embolectomy can be performed successfully, even
in the presence of serious heart disease

A sixty-three-year-old taslor developed an acute coronary
occlusion with antertor nfarction  He did not receive
Dicumarol  On the fifth day he complained of severe pain
m the night leg which became mottled and cold up to the
mud thigh The femoral pulse was not palpable Five hours
after the onset of symptoms operation was performed by
Dr. Gabriel Scley, of New York and an embolus was re-
moved from the femoral artery  Complete function of the
extremity was restored, and the patient made an uneventful
recovery

If embolectomy s not feasible and amputation becomes
necessary, it should be performed under local or block
anesthesia, after demarcation has occurred

Length of Bed Rest =There has heen considerable differ-
ence of opmion as to how long patients with acute coronary
oeclusion should be kept at strict bed rest. For many years
a pertod of six wecks in bed was considered essential m
all cases m order to allow a “Arm” scar to form®? and at
present many physicians wsist upon four weeks Jest a ven-
tricular aneurysm develop 2

Recent observers however, have emphasized the fact
that prolonged bed rest 15 often unnecessary m acute cor-
onary occlusion or heart fullure, and, m fact may have
harmful effects,76:135 184 193299 ¢ has been shown that recum-
bency tends to increase carduac work by raising the cir-
culating blood volume.*s® In addition to producing scrious
psychol ! tensions, prol d bed rsest causes general-
1zed loss of museular and vascular tone, constipation and
distention, and predisposes to venous thrombosss ™
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For these reasons many physicians now allow patients
runming a mild course to use a commode early 1n the at-
tack and to sit 1n a chair after one or two weeks Others
however, have advocated the armcharr treatment from the
first day or two, particularly when heart failure 15 present
but not when severe, prolonged shock or cerebral or periph-
eral embolism exists 1841%5 Follow-up reports ndicate that
patients so treated do not develop ventricular aneurysms
more frequently than do others 23 It should be emphasized
that the armchair regimen does not mvolve early ambula-
tion, the patient 1s helped or hited wnto a chair and 1s re-
turned to bed mn the same way after a number of hours
This treatment of acute coronary occlusion wall have to be
evaluated over a longer period with well controlled studies
before a final opmion may be reached

At the present time cach patient should be treated ndiwid-
ually It 1s evident that the muld case may be treated liber-
ally and may be expected to make a good recovery. If such
a patient objects to the bedpan, he may be permitted to use
2 bedside commode and, once he 15 up, to sit n 2 char On
the other hand, if a patient runming a mild course does not
mind a short stay m bed, we are mchned to heep lum m
bed one week and then to permut hum to sit n a char
While m bed, he 1s advised to move his legs and may feed
himself

A more important deaision must be made, 1n respect to the
armchair treatment, in patients who are more sertously 1l
with congestne fallure, tachycardw, persistent hypoten-
ston of 80 or less or a state of mild shock Such patients
should be treated m bed with the usual therapeutie meas-
ures I failure 15 present, every effort 1s made to approxi-
mate the sitting position by using a hosputal type of bed
or by placing 9 mch blocks under the headposts. If the
patient fails to improve, the effect of placing hum in a chair
may be determmed
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Ambulation ~If the course of a coronary occlusion has
been muld and the patient has been sitting n a chair during
the first week, we usually permit him to walk by the third
week. Such a patient is usually ready to return to work m
two or three months  In the more severe cases a patient may
not be ready to walk for four to s weeks or to resume work-
ing for three to st months  Four out of five patients who
have recovered from a coronary occlusion lead productive
Ines for many years.*?

We do not depend upon the electrocardiogram or seds-
mentation rate to determme the seventy of the attack or
when the patient may sit up, walk about or go back to work
If the patient ss asymptomatic and the climeal findings are
satisfactory, ambulation 1s permitted although the electro-
cardiogram shows marked alterations In some cases, we do
not wait for the electrocardiogram to become stable While
a very abnormal sed 100 rate 15 of diagnostic value
early 1n the attack, we have obsered serious cases with
Iittle elevation, as well as cases with a high sedumentation
rate for months or even years during which time they have
been active and well

A normal hallistocardrogram following coronary occlu-
sion usually indicates a good recovery but the patient
may be domg very well when s ballistocardiogram 15 def-
mitely abnormal % It must be remembered that the ballis-
tocardiogram may be abnormal m people over 50 without
heart disease

Nausca, Vomiting, Dustenston and Hiccough ~These are
common disturbing and serious symptoms in acute coronary
occlusion  The suggestions for prevention and treatment
outhned w Chapter 2 should be followed




Chapter
4

SYNCOPE

SywcorE or famting 1s a common symptom and occurs 1
many non-cardiac conditions (Table 7)  Only occasionally
15 1t caused by organic Leart disease or cerebral artertoscle-
rosis  Syncope 15 the result of temporary cerebral anoa
which 1s most frequently produced by a marhed decrease 1
penpheral resistance and fall 1n blood pressure, the cardac
output bemg faurly well mamtamed This type of syncope
or fanting 1s termed neurogenic or vasodepressor 12 Famt-
mg oceurs because 1 the upright position pooling of blood
occurs primarily 10 the Jower extremities A less frequent
mechamsm of cerebral anoxia and syncope 1s a sudden drop
1n cardiac output, as occurs following scvere hemorrhage 42
Not mfrequently both mechanisms, ie, a drop in blood
pressure and 1n cardrac output, are present  Other specific
causes of syncope mclude postural hypotension, hysterta
and anwety states, hypoglycemma and severe coughing
bouts*™ or bearing down efforts

It 1s usually possible to determune the type of syncape if
the characteristics of each are borne m mind (Table 7)

(a) Neurogeme or Vasodepressor Syncope —Thus is the
cotamonest type of syncope. It 15 assocrated with reflex
penipheral vasodilatation which may be precipitated by the
sight of blood, frght, pam or a severc emotional dhstur-
bance *8 Not uncommonly it 1s induced n the doctor’s office
by the sight of a hypodermic needle for an mnjection or at
the Red Cross or a hospital when the needle 1s to be mnserted

s (n3)
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n the arm duning bleod denaton Syncope resultsng from
perspheral vasodilatation may also be observed m people
who, while sitting or recumbent, employ heating pads for
Jow back pamn, or who have been sitting or rechamyg i the
hot sun  When they suddenly assume the evect powtion,
temporary cerebral anoud occurs and fawting may reswlt
Syncope also occasimally occurs m normal persons who
are required to stand 1 one place for Jong periods of time

Vasodepressor syncope 1s more frequent w men than in
women  Premontory symptoms such as nausea, sweatmg,
or hightheadedness wsually precede the attack, which oceurs
only of the patient is standmg  This type of syncape can
usually be termmated by having the patient lie down with
tus head lowered This 15 far more effectne than placmg
the head between the kaees If the syncope lasts more than
ten to Bfteen seconds, clome twitchmg wiay appear, bur
trae grand mal serzures are extremely rare ke this type of
attack st 1s necessary ta ad ter vasoconstrict-
smyg drugs, ¢ g, epanephrne, 5 e of 2 1 1000 solution, sub-
cutaneomnhy, or neosynephrin, 5 to 10 mg, sotramuscularly

An mportant tupe of vasodepressor syncope to bear i
mand 15 encountered 1w persans with a hypersensitive corolid
simus It s not uncommon for such people to famt when the
s 1% massag«d'”‘ but nnlv a small percentage do so spon-
& C tly, a d of carotsd smus syn-
copr ‘))mﬂd Ye made on]y of the following entena are sat-
whed {1} The attacks must oecnr wathout the premonstory
signs usually seen an other forms of sasodepressor syncope,
e g7, those associated with fright or the sight of blood (2)
The attacks shauld be reproducible by sinus strmulation (3)
The attacks should not occur after the admumstration of
adeguate deses of atropme or ephednme, 12, doses Jarge
enough to prevent bradycardia on manual caroted surus stiss-
ulaon True cases of carotid staus syncope are relataely
uncommon whea compared swith other types of vasedepres-
SOF Syncope




H6 Syncope

An mterestmg sllustration of carotud sius sensitivity was
furnished by a seventy-one-year-old man who was adimitted
to the hospital because of four attacks of syncope durmg the
preceding four months. Exammation revealed a blawmg
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3 —]Q.m 61 Artesosclerotic heart disease  Contmuous
Ienl;!mﬂ MA, l(lgntml, sinus bradycardia, rate 52. B, After pressure
o left carotid sinus _ Asystole for four seconds followcd by nodal beat
C, Following oral atropmization and compression of nght carotid sinus
D, Compresyion of nght casond sinus followng intravenous atsopin-
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systolic murmur at the aortic area, transmutted mto the neck
The blood pressure was 160/80 The pertpheral pulses were
not palpable. The electrocardiogram showed evidence of a
previous lateral wall mfarchion 1In the hospual he
experienced brief episodes of dizziness At first at
was thought that his syncope was the result of cere-
bral arteniosclerosis and aortic stenosis Pressure on the
right carotrd sius, however, produced asystole and a drop
m blood pressure to 86/60 The patient became blanched,
his hands twitched and he yawned Stimulation of the
left carotid smus produced simiar results, but with less
regulanty. He was gaven oral atropme, 3 mg. (gr 1/100)
qid. and, after several days, carotid sinus pressure faled
to cause a change m lus heart rate (Fig 13) The patient
has been mamtamed satisfactonly on this medication, It
was duficult to establish a dragnosis of true carotid smus
syncope m this case, despite the fact that defimte hyper-
sensitvity of the sinus could be demonstrated, smce the
patient had cerebral artertosclerosis and aortic stenosis,
which alone may have caused the syncope Suce atropme
definitely prevented the attacks, however, the diagnosss of
syncope secondary to carotid sinus sensitrvity was the most
Jogeal one

Patients who have extensive arteriosclerosis or are re-
cewving digitalis are more susceptible to syncopal attacks
and, i some mstances, stoppng digitalis elimunates the
attachs completely Carotid sinus syncope may be mduced
by pressure on the sinus from any cause, g, by an en-
larged gland in the neck, by a sudden movement of the
head while shaving, and by sitting with one’s head leaning
on his hand

Tight collars may serve as a trigger mcchamsm JC, a
tlurty- eight-y ear-old mid: n preacher, was i
because he had famted several times wlile deh\cnn" s
Sunday sermon In chiesting his hustory it was discor ered that
duning the week he Worked mn the fiekd with his collar open,
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on Sunday, however, he wore a stff collar to appear in
church. Carotid sinus pressure repeatedly induced asystole
and syncope m this patient, and the attacks were ehminated
when the patient stopped wearing tight collars.

Convulsions may occur as 4 result of excessive caratid
sinus stimulation'*! and cautton must be observed when
testmg a patient for sensitrvaty, particularly an older person
with artenosclerosis Pressure should be applied unilaterally
for not more than ten seconds and the patient should be
recumbent when tested  Ephedrmne sulphate (25 mg.),
Paredrine {60 mg ) or atropme sulphate three tunes 2 day
prevents most attachs. Atropme is given mn tablets of gr.
1/50 to 1/100 or 10-15 gtt Tr. Belladonna until dryness
occurs  Recently Banthme (50 mg.) or Pro-banthme (15
mg.) three tunes a day has been advocated. Neosynephane,
in oral doses of 10 to 20 mg three times 2 day, 1s occasion-
ally successful when other medications fail. \When 1t is nec-
essary to use sympathomumetic drugs, e, ephednne, for
long periods of tune, 1t 1s wise to admimster small doses of
a sedative (barliturates) simultancously to prevent ner-
vousness and msomnra In a few cascs, excision of the
sinus has given permanent relicf.*?

(b) Postural hypotension is assocated with poor sym-
pathetic nervous regulation of blood vessels, 3% It may
oceur in normal persons, m pattents with neurocirculatory
asthema and mn those with serious underlying central ner-
vous system disease,* such as cord tumor or tabes dor-
salis % It 1s followng sympath y and the
use of autonome blocking drugs for the treatment of hy-
pertension. We have also observed extremely severe pos-
tural hypotension mn patients with advanced diabetes melli-
tus, Addison’s disease and pheochromocy toma. When these
people assume the upright position, blood is pooled m the
lower ctremities and, as a result, the normal compensatory
nic constriction does not oceur, the cardiac output

lanch p
jgt?innfi:nished and the blood pressure falls. Hyperventilation




Syncope 119

has recently been suggested as a factor m postural hypo-
tension syncope **

In pahents with chrome postural hypotension and recur-
rent syncopal episodes, therapy i1s extremely difficult A
primary disease should be sought and treated if possible,
te, Addison’s disease If no underlying condition 1s found,
the most effective method of prophylaxis 1s the apphication
of elastic bandages around the legs and thighs, A tight ab-
dominal belt may also be helpful Atropme, epmephrme,
neosynephrin or Paredrine may be tried, m the doses cited,
but have not proven very successful They are usually
more effective when used i conjunction with leg or abdom-
mal binders At times 1t may be temporanly helpful for
these patients to sleep 1 a bed tilted 20 to 25 degrees from
the honizontal with the head up,®* i order to tram the
vasomotor system to vasoconstrictor activity  Desoxycorts-
costerone acetate and sufficient salt to cause shight depen-
dent edema sometimes reduce the frequency of attacks.
The patients should be mstructed to nse from bed slowly
and to avord taking drugs that cause penipheral vasodilation,
ie, amyl nitrite or mtroglycerm

A severe mstance of postural hypotension was recently
observed in a forty-two-year-old woman She also exhibited
anhydrosis and miosis which suggested a central type of
sympathetic nervous system defect, presumably i the hy-
pothalamus  An identical chinical picture has been noted
by us in patients receving chemical s)mpathehc blockmg
agents, ¢ g, Dibenzyline A response to
drugs was not obtamned, however, m this p.mcnt and it was
necessary to mawtam her on sn to eght grams of added
salt and 5 to 10 mg of Desovycorticosterone daily  She has
done remarkably well on this regimen although ankle
edema has appeared intermittently

(¢) Famting may be hysterical m ongin, particularly in
women This type of syncope is not accompanied by
premonttory svinptoms aud is not assocated with any.
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changes in pulse or blood piessure. These paticnts may fall
to the ground and remain unconscious for a period of
several seconds or hours, but convulsions do not occur and
mjury rarely results. Electroencephalographic  changes,
which are seen m most other forms of syncope that last
more than a few seconds, do not appear i this conditron
Fainting may be precipitated by suggestion or by manipu-
lation of almost any part of the body Therapy 15 manly
psychatric
In anviety states syncope occasionally occurs as @ result
of hypersentilabon Such an attack may be reproduced by
having the patient hreathe deeply for one or two minutes
Assurance and sedation are the only treatment of value
in correctmy tius condition
(d) A rare form of syncope 1s that which follows seveic
bouts of coughing or the Valsalva maneuver (a forced exprr-
ation with the glottis closed—the “bearing down” effort) 2
A marked rise m mtrathoracic pressure occurs and prevents
adequate filling of the night atrum, resultmg mn a marked
fall in cardsac output and cerebral anovia  Recogmstion of
this type of syncope 15 mportant smee most of these attacks
can be prevented by wamng the patient agamst excessive
bearing down efforts, such as strammg at stool, and agamst
remaimng upright during a speli of severe coughmg
(e) Famntmg which occurs early n the morning before
breakfast or several hours after a meal may be the result of
hypoglyceria This type of syncope is seen i cases of
hypenmsulinism caused by pancreatic adenomata, m pa-
tients on a high carbohydrate diet with an overactive pan-
creas, and m cases of advanced hepatic discase * The pa-
tient usually espenences weakness, dizziness and extreme
hunger before famnting, convulsions often occur if therapy
is not mstituted quickly Intravenous or ora} ghntose shoald
be piven as soon as possible and recovery from the .:ltmck
is usually rapid. The dragnosis 15 Vmade from the history,
the fasting blood sugar determination and the glucose tol-
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erance test Eatremely low blood sugar levels may be
obtamed during the course of the latter test, particulatly
1 the two-, three-, and four-hour specimens, and famnting
may occur before the test can be completed. These attacks
may be prevented m several ways, dependmg upon the
etiology of the condition (1) If hypogly cemc attacks occur
before breakfast, and rately durng the day, and of hver
damage 1s demonstrated, a hugh carbohydrate, ugh protem
dret should be preseribed  (2) If the attacks occur before
breakfast and frequently duning the day, and if they become
progressively more severe and are not relieved when the
patient 15 put on a low carbohydrate, high protemn diet, a
pancreatic adenoma 1s probably present and surgical re-
moval of the tumor 15 advisable (3) If the attacks occur
approamately two to three hours after meals, and if no
evidence of liver disease or progression 1s found, so-called
“functional” hypoglycema 1s present, and the patient should
be put on a Jow carbohvdrate, lugh protemn diet with fre-
quent feedmgs Additional pomts of differentiation between
these three major types of hvpoglycerua and suggestions
for therapy may be found 1n a recent review ¥

(f) In organic heart discase, syncope may occur 1 com-
plete A-V block or caletfic aortic stenosis (Chapter 1) and,
rarely, it may usher m an acute coronary ocelusion It 1s not
uncommon at the onset of any type of paronysmal tachy-
cardia, whether functional or assocrated with heart dis-
ease *” For example, a man of forty-nme was recently hos-
prtalized for recurrent syncope of unknown etology. After
several days he famted and, when he was seen, almost
mmeduately, atral fibrillation was present It ceased in a
few minutes  The prognasis of syncope naturally 1s more
serous 1n heart disease than m non-cardiac conditions.

Cardiac syncope 1s most frequent m calcific aortic sten-
osis, whether theumatic, congental or sclerotie, and usually
follows exertion It should always be kept m mwd as a
possible cause of syncope A pertinent case was a woman
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who began to expertence occastonal syncope i her eighties.
A harsh aortic systole murmur was present but her hemo-
globin was less than 10 gm., and it was thought that the
anemia was the cause of her syncope However, although
the anemia responded to therapy, she contmued to exper-
ience syncopal attacks and the aortic mummur mcreased
in mtensity  After several years she developed recurrmy
Stokes-Adams serzures and died withm several days, doubt-
less as a result of the aortic stenosis

In the past, aortic stenosis resisted all treatment once
it had advanced beyond a certain stage Recently, however
aortic valvalotomy has been performed in several hundred
patients* Although satisfactory results have been reported
by some authors, the mortalty rate of this procedure 1s
quite high and it requires further evaluation,

(g) Cerebrovascular Disease Vertigo and syncope are
not infrequent m the course of chronie cerebrovascular dis-
ease, and at times may indicate the occurrence of a small
hemorrhage or thrombosts Such patients should be ob-
served and treated symptomatically



Chapter

5
RHEUMATIC FEVER AND HEART DISEASE

Dusand the acute stage of rtheumatic fever the occurrence
of acute pencarditis, congestive fasture and, otcavionally,
archythmias necessitates emergency treatment In such
cases early adequate treatment often reduces the morbadity
and mortality rate Prevmusly, nnly s«xhc)lates and symp-
tomatic were av, fever With
the advent of ACTH and Cormona, st seemed at frst that
a dramatically effective form of therapy had been found 3
At present, however, medical opinton s farly well distnb-
uted among those who claam that these drugs are very
effective, those who clanmn that they have Intle or no ad-
vantage over sahicylates and those who behieve that they
may be effectrs e but that this has not been proven as yet 7
It 55 generally agreed that these hormonal drugs suppress
the wflammatory rezction 1 rheumatic fever Fever and
arthreitis usuatly subside w one ta theee days and the seds-
mentation rate returns to normal m 10 to 20 days Tachy-
cardia and gallop shythm are less conswtently affected
Some authors have clasned that the adrenal cortical hor-
maues also suppress severe carditis of admsmstered eacly,
but the majonty have not found tus to be true Murmurs
have been observed to deselop m patients treated with
these drugs * Although the question i not yet settled, it
appears that ACTH and Cortusone do not prevent the
development of chrome valvular disease following sheu-
matie fever

(123
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While their action in rheumatic fever remams o moot
question, ACTH and Cortisone should be used when the
salicylates appear to be evertng hittle effect or when the
symptoms are severe  They should be continved for at
least two to three weeks  The ittt datly dose of ACTH 15
100 mg, of Cortssone, 200 mg, and of Hydrocortisone, 100
mg. If these drugs are cffective after several days, the dose
1 gradually reduced to a mamtenance dose, which is usually
one-fourth to one-half the mitwl dose Swce they cause
sodium retention and potassium loss, thc’pahent should be
placed on a low sodim diet and fruit jurces gnen hiberally
for therr potasstum content  Potasstum also may be given
by mouth

Congestive Failure.~Although the supersonty of ACTH
and Cortisone over sahieylates has not been proven in the
ordmary case of rheumatic fever, they are very valuable
in a number of patients severely 1l with congestive fail-
ure, 234 as the followng case demonstrates

A man of 20 with rheumanc pericaditis was m severe
left and night beart farlure which did not respond at all to
the usual therapy Marked tachycardia and gallop rhythm
were present  After receving 25 mg of ACTH every s
hours for six days, he improvcd remarkably The dady dose
of ACTH was then reduced from 100 to 60 mg, and this
was mamtamed for seven days It was then further reduced
to40mg This treatment was contmued for two more wecks
and the patsent made an excellent recovery  In this patient,
heart falure was relieved only when the adrenal cortical
hormones weie used It was our opimion that without them
death would have occurred

The benefictal effect of ACTH and Cortisone n acute
theumatic fever complicated by congustive falure 1s par-
ticularly mportant smee drgitabs 15 often ineffective an ‘tlus
n%2* and may even be harmful smee there s a
digitalis to toic levels in
waser ta depend

situatio
tendency to push the dosage of
order to obtan an effect % Itis, therefore,
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upon salt restriction, mexcurtal diureties and hormonal ther-
apy m congestive failure before digitalization 15 attempted
1f the fatlure persists, digatabs should be administered for
it may be effective, partwcularly of atral fibrllation 1
present 32 Its admimstration should be controlled with
particular care to avoid mtoxication

12th Day

percarditis RS=T clevations are

with

present i all leads

7th Day
Acute rhoumatic fos

26
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In the usual attack of rheumatic fever, salicylates should
be given i large daily doses of 3 to 6 gm. This amount 1s
gwen in divided doses every four hours. Salteylates are
quite effective in controlling the fever and jomt paws n
acute theumanc fever, and may have a favorable effect upon
the exudative phase of the discase, 1¢, pencardial and jont
effusions, 3+

Acute Percarditis.—~Acute pericarditis 15 common m acute
rtheumatic fever and may be associated with severe pre-
cordial or epigastric pamn which 1s rehieved only by mor-
phine It usually develops withn 4 few days after the
onset of the attack A friction rub may be heard and, rarely,
shock may occur. The electrocardiogram usuaily presents
a typical pattern consisting of RS-T elevation m two or
more leads, without Q-waves (Fig 14) and often with
subsequent development of T-wave mversion If an effu-
sion accumulates, the rub may disappear and the patient
usually becomes more dyspneic and orthopneic  Should
these symptoms increase and the venous pressure nse,
the picture of congestne farlure 1s simulated  Tappmg of
the pericardium 1s rarely necessary, however, and 1s re-
quired only if cardiac tamponade develops rapidly Usually
the fluid 1s resorbed spontancously as the acute infection
subsides on bed rest and drug therapy In these cases, as
m congestive failure, ACTH and Cortisone may be more
effective than the salicylates and should be used

In the course of chronic rhewmatic heart discase with
mutral stenosts and atrial fibriation, atrial thrombr may
form and, in rare instances, may be large enough to occlude
the valve openg (ball valve thrombus).#*% This pro-
duces a real emergency since blood is unable to enter the
Left ventricle and the cardiac output is greatly dim.l'msh‘cd
Cyanosis appears at the extremuttes of the circulation, ie,

the tip of the nose, the lobes of the ears and the fingers
and toes, and scvere dyspnea, congestive heart farlure and
shock usually develop. In rare mstances the thrombus may
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be d d by hagraphy, 2 radiol area
bemng noted in the atna! chamber. Death may occur sud-
denly® or the patient may hive for many years. The treat-
ment is supportive including oaygen and the usual measures
employed m congestine falure and shock, Morphine, 15
mg. {% ¢r ), may rcheve the restlessness. Oecasionally, a
change 1 position causes the thrombus to moeve and re-
lieves the condition  We have observed the ¢yanosis to dis-
appear immeditely when the patient sat up and leaned
forward. Surgical remosval of the thrombus presents tech-
mcal difficulties but seems feasible o the newer methods
descloped i cardiae surgesy are employed, te, cross ar-
calation, astificial heast or hypothersa
‘Thrombi m the nght auncle!®® may be camned to the
lungs, causing pulmonary smfarction, and those from the
left auricle may be released mto the blood stream, resulting,
m cerebral or penpheral artenal embolzation  Embol
occur more commonly W 1solated mitral stenosis than when
it 15 combmed with mutral msufficeency  The treatment of
these vaseular accidents has beep discussed m Chapter 3
In pesipheral embol bolectomy is the proced
of choce if the thagnosis 1s made within several hours
In rheumatic heart disease one embolic episode 15 apt to
be followed by others Therefore, an attempt should be
made to prevent a recurence. This may be done ether
medically or surgacally  Medical treatment consists of ad-
an ant lant such as Dis 1 over a num-
ber of years ¥ 37 We have observed such a patient over
three years duning which tme not a smgle embolie eps-
sode has occurred, whereas she had developed many of
these prior ta the mstitution of Dicumarol therapy  The
patzent takes 50 mg of the drug Fve days a week and her
prothrombia tume 15 determined oace a month. Tt is easdy
controlled m this patent, but others require much claser ob-
servation The surgieal procedure ongmally performed for
t penipheral embolization was left ifar agpen-
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dectomy,* 7 but recent studies have demonstrated that
thrombi form in the atrial cavities as well as in the appen-
dages and that ulateral resection may not be effec-
twve.l%322 The procedure is reserved for cases i which
contraindications to valvulotomy cst.??

In recent years the development of mutral valulotomy
or commissurotomy as a safe and effective operative pro-
cedure has revolutionized the management of chrome rheu-
matic valvular discase with mitral stenosis ¥ Many pa-
tients with even marked restriction of activaty and signs of
congestive fuilure have been restared to relatnely good
health following operation and are able to work. The mor-
tality rate 1s now less than 15 per cent.

While there 15 still no unamimuty of opinon as to all the
mdrations for mitral vahulotomy and left auncular re-
section, the operation should be considered mn every pa-
tient with mitral stenosis. The followmg mdications are
generally accepted (1) symptoms of cardmc msufficiency.
¢ g, mcreasing dyspnea and fatigue or attachs of pulmonary
edema, (2) signs of congestne failure, whether mid or
severe, (3} 1 v, T genolog electrocardio-
graphic and vectorcardiographic evidence of mitral stenosis
and right ventrienlar enlargement, (4) mercased pressure
m the pulmonary artery and nght ventricle on catheteriza-
tion, (5) 1ecurrent embolic epsodes and (6) 1ecurrent
hemoptysis

Some phystcians perfonn commussmotomy w all paftents
with definite mitral stenosis before the advent of symptoms
of heart falure and of mereased pulmonary artery pres-
sure It must be remembered, however, that many patients
with mitral stenosis remam asymptomatic for many yedss

and live out their normal hie span  Although 1t 15 not pos”
stble to predict which patients will run such a benrgn course,
it would seem advisable to perform the operation only w hen
* there 15 a specific indication unti] the results of the pro-
cedure have been observed over a longer penod of years.
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On the other hand, 1t is tmportant not to delay the operation
until the patient is quite 1ll, since the sesults are better m
patients with muld degrees of failure than m those
advanced falure.

The major ind to mitral valvulotomy are the
presence of acute theumanie fever or subacute bactersal en-
docarditis and  significant Jeft ventricular enlargement,
whether caused by mtral msufficiency or aortie valve dis-
ease. A mild degree of mitral insufficiency or a mimunal
aortie lesion does not preclude the operation, but the find-
wg of definite left ventreular enlargement on fusrascapy
or of left ventricular hypertrophy in the electrocardiogram
makes the case unacceptable  One of the major difficulties
mn tlus field 1s the detection of mutral msufficiency in pa-
tients with mtral stenosts  Experience has chown that the
presence of an apical systolic murmur 1§ not i wself o re-
hable sign of mutral wsufficiency, unless it 1s at least of
grade 3 wmtensity. 1% At operation it has been found that
pure mstral stenosis not nfrequently exists without -
suffictency  Yet in one such series®® a systolic murmur of
grade 1 or 3 mtensity (rarely 3) was present m 30 per cent
of these cases A grade 4 apical systolie murmur mdicates
definite mitral msufficrency, and m this lesion the murmur
usually occupies alt of systole and may include the second
sound. A number of complicated procedures have been
suggested for differentiating mitra) stenosis and msufficiency
but they have not proven supertor ta auscultation, fuoros-
copy and electrocardiography *

Atrial Sbnllation and advanced age {over 50) ave not
contramdications to mitral valvulotomy

While a lustory of artersal embohie phenomena s some-
times lered 5 dication to mitral
omy, because of the probability of p ¢
our eyperience and that of others m such cases has been
favorable  For evample, three years aZo 2 woman of 48
with Jong-standing mitral stenosis and frequent episodes

q

bol,
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of parovysmal atrnal fibrilation developed a pophteal em-
bolism. The embolus was removed surgically within three
hours with complete restoration of circulation. Six wecks
later mitral valvulotomy was performed Post-operatwvely
she developed atrial fibnllation which persisted for 12 days
Since then she has been asymptomatic except for mtermt-
tent premature beats and occastonal brief episodes of atrial
fibrillation which are readily controlled with quundine

We, theref advise y m patients with
a lustory of emboltc eprsodes, Embolization to the bramn
during the operation may be presented by momentanly
occluding the left common carotid and the wmomnate ar-
terses by pressure at the mstant of valve fracture ¥

Mitral valvulotomy has a low morbidity and mortality m
the hands of an eperienced team consistng of surgeon,
cardiologist and anesthesiologist working n close cooperd-
tion during and after the operation, Durmg the operation
it1s advisable to follow the rhythm of the heart electrocardi-
ographically m order to detect arrhythmuas or cardiae ar-
rest (See Chapter 9) Postoperatively, severe pan m the
area of the meision, arthythmias and penpheral embolism
may oceur. Precordial pain, dyspnea, tachycarda and fever
("post-commissurotomy syndrome”) have been noted dus-
g the first three to six weeks after the operation, bu_(
they may be delayed and may constitute an emergency.
1t 15 not clear whether the attack repiesents rheumatic reac-
tivation or a pleuo-penicarditis, but the symptoms usually
subside after four or Bve days without speafic therapy.

Recently surgical procedwmes for the correction of aortic
stenosis and of aortic and mutral insufficicucy have been
performcd Favorable results have been reported by several
groups, but 1t is still too carly for definite evaluation of
these operations.®*® Furthermore, double lesions, either of
the same valve ar of both the mutral and aortic valve, have
Leen corrected at one sitting m some patients }\Xm\c\er.
such a procedure should be undertaken only if st is certam
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that bogy, lesiong are Causmg 5 Stgmifican urculﬂtmy dis.
turbanc, For example, vwhen both aorte and mtraf sten.
0SS are Present, jp p, be Becessary, only to Correct ghe
Mitral Jesion to achey o cltnicat 'Mprovemeny The mtrg.
ductmn of the techmquos of h}pnthermm, crms-c:rculanon,
and the artificra] heart in Cardrae Surgery has ©pened unto)y
Possibyjit g n thyy fleld, ang contmyedq advanceg m cor.
Tecting Valvular defects theumagye heart diseases are
bl



Chapter
6

HYPERTENSIVE ENCEPHALOPATHY
AND CRISES-PHEQCHROMOCYTOMA

HypeRtensivE crises may occur m the course of esseatil
hypertension, particularly n 1ts malignant phase, in acute
nephnts and i cases of chronie nephnitts with uremia
Severe unremitting headache, nansea and vomiting, para-
esthesias, convulsions, blindness, stupor or coma may b¢
observed. 1In some mnstances these episodes arc termunal
and regardless of therapy the patient will not survive. Re-
Lief of symptoms 1s the most that can be expected from
treatment. In other instances the crisis 1s temporary and
represents an cxacerbation of a disease which may be m
its carly stages or which may be reversible. This l?m"
group of patients should be treated as quickly and vigor
ously as possible, for recovery may be followed by many
months or years of comfortable living 2

The symptoms which occur are most probably secoﬂd;"y
to increasing blood pressure and cerebral edema. Rel ;:‘
from thesc attacks has occastonally been obtained by the
mtravenous admunstration of 20 to 40 ce. of a 10 1’5“{;
cent solution (2 to 4 gms ) of magnesium sulfate, o |
cz of 50 per cent dextrose or by the withdrawal of SP’“M
fuid. Results with these dehydrating procedures do ﬂm
compare, however, with the dramatic response notsﬂn"-
some patients when sympathetic bloching er other drgs
hypertensive” agents are employcd. Many of these

(132}
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have been used to relieve the symptoms of hypertensive en-
cephalopathy and prevent permanent cerebral, remal or
ocular dumage

Although we of the parenteral Veratrum dersatives
(Venloid and Protoveratrine) may occasionally produce
good results,?* % most of our own experence has been
with the Dib hthak:
{Apresolme) and Hexa~ and Pentamethomum.‘“ Intra-
venous Dibenzybne (5§ te 10 mg/hg gwven m an infugon
of glucose 1 water over 4 twenty-to-thity-minute persod)
will often produce dramatic relief of headaches and a fall
m blood pressure. Mental symptoms may be reheved for
several days after one dose of this drug % We do not be-
hieve, however, that it 1 the drug of chowe smee a definite
effect 15 not abways obtamed, and if a severe, prolonged
hypotensu e reaction does occur, none of the presently avad-
able pressor agents are effective m counteractmg the hypo-
tension.  Ap H {20-50 mg lv) will akso
produce a fall 1 blood pressure 1 patients with hyperten-
sive encephalopathy but ot may aggravate the headache,
pausea and vomting

At the present time we beliese that the use of parenteral
Hexamethonum { Bistrium ) s the most satnfactory method
of treating these patients dunng the acute cpuwode  Thus
drug must be gnen slondy and the dose necessary to pro-
duce au cffect must be determmed v each patient In
general, patients with the Jughest pressures prove to be
the most sensitnve o drug action It 15 best to admunister the
first dose mtravenously as an wfusion (100 mg of Bustrram i
100 co of glucose m water gnen at & rate of approumately
1 cc /mmute)  Blood pressures should be cheched every
menute with the patsent 10 a sitting posstion  As soon as a
blood pressure £a1} to the desived tevel (150 to 170) oecurs,

(300 to 110}

the infusion should be stopped and the patient lowered to
a secumbent posstion If this method 1s followed few hypo-
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tensnve reactions will occur. The mfusion sheuld not be
contwued until a normal blood pressure 1s obtamed since
a further lowering of blood pressure may be noted fise to
ten munutes after the nfuston has been stopped A marked
degree of hypotension might thereby be produced if this
method were followed Pressure should he stabilized at
between 150-170 The average dose of Hesamethonium
100-110

necessany to produce this effect 15 between 15 to 60 mg.
although occasionally 100 to 125 mg may be necessary

1t a reaction does occur the patient should be mawtained
m a marked Trendelenburg position unts) the blood pres-
sure returns to more nonmnal levels It will rarely be neces-
sary to do anythmg further but if blood pressure remams
exceptionallv Jow, small doses { 23 to 5mg ) of mtravenous
neosynephrine will promptly ranse the pressure level This
or any pressor drug should be used with care after Hexa-
methomum since patients “under blockade” are extremely
sensitine to them. All patents should remain recumbent or
semi-recumbent for at least one and one-half to two hours
after the use of Hesamethomam. After the mstial mntraven-
ous dose, subsequent doses may be gnen subcutaneously
(Approxmately 5 to 15 mg more than the effective mtra-
venous dose every three to four hours) Utihzmg this
method we have never seen a pattent whose blood pressure
could not be Jowered and controlled This, of course, does
not 1mply that recovery will occur, especially if renal dis-
ease 1s severe, but wiath effectine blood pressure control
symptomatic rehef may be obtamed and further cerebral
damage curtailed Hexamethomum or any of its denvatives
should be used with care in patients with renal impair-
ment because of the danger of further reducing renal blood
fow and increasmg the degree of azotemia.

An example of the above method of therapy of hyperten-
sive encephalopathy is provided by the following case.
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A fortys foun)ear-Oid negro male with known Byper-
tensmn of suteen years dumtmn began to expertence severe
naused and g Hos bleed p Janed

between 2107130 and 220/150 and fundoscopm esamination
revealed a Grade IV retinopathy (hemorrhages, exudates,

Hedema) Left v lar hypertraphy was present
but renal function was mkqu;\(e The patient was Consxd-
ered to be a severe hyy with h

D
Twelve mlligrams of Hexamethonum were gn-crxn as
desenbed abowe. His pressure fefl and his headache dis-
appeared withm twenty munutes  He was mamtasmed on
20 mg. of Hexamethonwmm suboutaneously on a fourhour
schedule for the nest twenty-four hours Symptoms cleared
The patent was then placed on oral Hexamethonusm and
Apresoline Headache, nausea and vomiting did not return
and papiiledema cleared

An escellent symptomatic and blood pressure response
has been obtawed m other patients but some have pro-
gressed to a fatal outcome AR postmortem, severe remal
discase has been found It ss. of course, mupossible to do
mare than alleviate symptoms @ these mdisiduals

The nse of Arfonad (2 Thiophamum denvatne and of-
fective ganghome blockng agent)?™ has been advacated for
the treatment of hypertensne wses by some ohservers
Thts compound lowers blood pressute but has an extremely
short duration of action It may be administered m an in-
fusion (1 to 2 mg/ec n 5 per cont destrose} or as a
suigle mtravenous njection 1 to Smg/hg Another, more
poteat, longer actmg ganglione blocking agent, Aasoly-
sen™ % {pentapyrroldisnum) 15 also an effective blood
pressare lowermg agent Although this dmg appears to
be supersor to Hesamethomum w hcn uuhzcd orally i the
long term managy t of the Y Iap
pattent, s use b Iy m oy ph:
fopathy would not appear te prcscm anv adtantages ou.-r
the use of Hewamethonum it s approxanately five times
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41

as potent as Hex and is admmi: 1 m doses
of 3 to 15 mg. when given parenterally.

If nausea and vomtmg prove troublesome during an
episade of hypertensive encephalapathy, Theraztue, Dyame
amine or Marazine should be given mmednately One to
2 cc of Thorazme intramuscularly every four hours, and
then 25 mg. every four hours by mouth as soon as Hus is
tolerated, wilt rarely fail to relieve this annoying and po-
tentially dangerous symptom.

There 1s no longer any reason to be content with over-
whelming these patients with sedatives, and allowing the
disease to run its course  Many can be greatly beacfitted
by therapy Undoubtedly within the next few years safer
and better drugs will be introduced for use i these crises.

Pheoch Y .~Pheoct ytomz, a tumor whych
secretes both epinephrine and pincphrue, 1s usually
found mn the adrenal medulla or the retroperitoneal chromai-
fin tissue It may cause attacks of severe hypertension with
headaches, palptations, tachycardi, vertgo, abdommal
paw, pausea, vomitmg and profuse sweating ¥ Because
of the mereased amount of circulating epmephrme m pa-
tients with a pheochromocytoma an clevation of the basal
metabolic rate sometimes occurs Oceasionally glycosuna
and an elevated blood sugar are present as a result of an
increased glycogen breakdown secondary to epmephrmne
action The attacks of palpitation, sweatmg, ctc, may be
sudden m onset, and occasionally can be mduced by
palpating the region of the kidneys, although in our exper-
sence this 1s vausual, In many cases of pheochromocytoma,
the hypertension 1s persistent and chromie headaches and
continuous sweating are preseot. The dugnoesis of this
tumor should be considered 1 hypertensive patients who
perspire profusely or who bave an elevated basal metabolic
sate, @ glycasuna or a marked Joss of weight, It may be
confirmed by the use of one or se\'cl"al speafic tests If

the patient 1s scert during a normotensive phasc, the use of
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hust: 272 (025 mg, ly) will produce a nise
1n blood pressure and a reproduction of the acute attack
The rise in blood pressure 1s probably the result of a dila-
tation of blood vessels m the tumor and/or a direct stunulat-
mg effect with a resultant mcreased outpouring of epimeph-
nne.

Benzodioxane,™ and Regitme,*® both of which cause a
fall 1n the blood pressure and bring relief of symptoms as
a result of their action m blocking the effects of circulatmg
epmephrine or norepmephrme, are to be used durmng the
hypertensive phase m patients with pheochromocytoma
The Regitine test (5 mg intravenously) 1s a sunple, safe
office procedure If this test 1s positive the results should
be checked with a Benzodioxane Test (1 mg /10 lbs given
slowly mtravenously). Reactions (marked elevation of
blood pressure or convulsions) occasionally occur with
Benzodioaane when the drug is used in patients with hyper-
tension not dary to ph toma, and this test
should only be performed 1 the hospital “False positive
and negative” results have been reported with all of these
agents and several tests should be done to check the
diagnosis

Sedation should not be employed for thuty-six hours
before the Regitme Test as False Positive” results are often

obtamed m patients Interp of
any test m the presence of urema should be guarded Assay
of urmary excretion of epmeph and pephrme!l?

may eventually prove ta be of more value m the diagnosis
of this tumor than any of the abme tests

Although calcifi in a pl 3$ uncom-
mon, 1its presence in the reglon of the adrenal gland may
suggest the diagnosts 1 a hypertensive patient with any
unusual symptoms.**> The presence of diffuse electrocar-
diographic changes (probably as a result of epmephrine

effect) in a patient with hypertension should also suggest
the diagnosis 2%
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Smee hypertension secondary to pheochromocytoma s
the only type of hypertension that can almost always be
cured by surgical intervention, we feel that all patients with
erther fired or paroxysmal hypertension should be studied
for the presence of this tumor. Although the tumor 1s
relatvely uncommon the discovery of only an occasional
case is extremely gratilying

Acute hypertensive di Jary to pheocl -
toma should be treated with intravenous and/or oral Regi-
tne We have also used oral Dibenzyline (10 mg three
times daily) to maintam several patients m a normotensive
state while they awarted surgscal exploration, although we
do not feel that preoperatise therapy of this type is neces-
sary n most cases  Hypertensive attachs that occur as the
tumor 1s palpated during laparotomy usually are transient
and no therapy 1s required If they persist, 5 mg. of wtra-
venous Regitme will control them

If shock occurs after removal of the tumor this can be
contolled successfully by the use of a continuous mfusion
of norepinephnne (Levophed) (4 mg /1000 cc of glucose

m water).
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DISSECTING ANEURYSM

DisseeTing aneurysm of the aorta is relatiyely uncommon,
but 1ts diagnosis 1s important for two reasons (1) if an
erroneous diagnosis of acute coronary occlusion or pulmo-
nary wfarction 1s made and anticoagulant therapy 1s given,
the possibility of recovery from a dissecting aneurysm 15
further reduced. (2) if a method for the surgical treatment
of dissecting aneurysms 1s petfected, early diagnosis will
be essentia) for success. Onlv a small percentage of the
cases 13 diag) d ant tem, probably because of the
falure to suspect the presence of the condion Contrary
to general behef, a dissecting aneurysm 1s not mvariably
fatal, 10 to 25 per cent of patients have Ined for from three
months to eight years followmg its onset ** The dissection
may be acute, lasting only a few hours, and terminate
death as a result of the rupture of the aorta, or 1t may be
subacute, causmy repeated bouts of pam for a period of twa
to five days, and end 1 recove:

The attack does not appear to be precipitated by unusual
exertion, usually oceurs m elderly patients with hyperten-
sion, and 1s sudden m onset At least two-thirds of cases
occur m males * In the younger age group dissecting ancu-
rsm 1s occasionally associated with coarctation of the aorta
and pregunancy  Occlusion of a branch of the sorta, re, thac,
wtercostal, of coronary, is cummon There ts a sharp, hufe-
hke pam m the dhest and/er back, with occasional radua-
tion to the cpigastrium, the lower abdomen, the flanks and

(1)
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the legs Syncope 1s noted in 10 per cent of the cases and
shock may occur quickly The patient may wnthe m severe
pamn, but unlike the pan of coronary occlusion this 1s not
“crushing” or “constrictive” and does not require a minute
or two to reach 1its maxunum mntensity Varous neurologie
signs may appear, mcluding paraplegia, which 1s caused
by hemorrhagic infarction of the spinal cord 24 An aortic
diastolic murmur 1s heard m many cases  Electrocardio-
grapluc evidence of left ventricular “stran” or coronary
msufficiency may appear, or of coronary occlusion if the dis-
section occludes a coronary artery A coronary occlusion
secondary to a dissecting aneurysm may sometimes be dif-
ferentiated from the ordinary type of coronary occluston by
the presence of pam in the upper or lower back, the lower
abdomen or the legs, by the sudden appearance of a dustohic
murmur, or by the presence of neurologic changes, especial-
ly “sensory loss™ m the lower etremittes If a pleural or
pericardial effusion or hemmorrhage mto the wall of the
aortie arch occurs, 2 widened mediastinum may be detected
on fluoroscopy or x-ray This procedure should be carned
out with great caution and actually should not be used of
the dagnosis 1s faily well established from other findings
The dugnosis should be considered m any patient with
hypertenston who suddenly develops severe knife-lihe pam
mn the chest, back, epigastrie region or legs, and w whom
a diastohie murmur suddenly appears.

A case in which the correct diagnosis was suggested dur-
ing bfe was that of a hypertensive man of forty-two who
developed episodes of severe substernal pam and shock with
apparent complete recovery between attacks The electro-
cardiogram showed the deep Q-waves and RS-T clevations
charactenistic of corovary occlusion. On the third day,
durning one of his attacks, the heart sounds suddenly became
famnt and the area of cardiac dullness ncreased, A peri-

wardium and a d of

!
cardwl tap resealed gnos
dissectingg aneurysm was made. He died almost immediately
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and postmortem esamination disclosed a dissection mnsolv-
ang a coronary artery.

Many times, however, the hustory and findings are com-
pletely atypical and a comrect diagnosss cannot be made
For example A sixty-three-y ear-old w hite male complammed
of sudden, severe, mtermttent pain 1 the left lower quad-
rant He had evpenenced mild pamn 1n that regon eight
months before for a period of four or five days, but the
pam had not recurred until the present admssion Exam-
mation revealed an 1ll-defined mass mn the left lower quad-
rant. His blood pressure was 170/100 and no murmurs were
heard A dragnosis of carcinoma of the colon or dinertic-
ulitis was made Several days later the patient was found
to be quite pale and the mass appeared to be larger
Twenty-four hours later he died suddenly Necropsy
showed evidence of dissection of the aorta from the thoracic
to the abdominal portion with rupture of the abdommal
aorta and retroperitoneal hemorrhage.

When the presence of a dissecting aneurysm 1s suspected,
the patitent should be put to bed mmmediately Repeated
doses of morphme should be given f necessary to attam
complete sedation He should be kept m bed for at least
three weeks and then should gradually be permutted to
walk  Anticoagulants should not be used. If an accurate
diagnosis 1s made, and if treatment is mstituted early, a
much Jarger percentage of cures may be effected. Sunce the
pam pattern 10 many cases of dissecting aneurysm may be
ntermittent, with one or many hours of “quiescence” in
between periods of pam, the prognosis should be guarded
until at Ieast one week after all symptoms have disappeared

In view of the tremendous adsances m vascular surgery
1t 15 not unlikely that a procedure will be developed to
rechannel the blood 1n the dissected coats of the aorta into
the lumen of the vessel A prerequisite to this, however, s
the discovery of methods to detect the site and path of
the dissection.



Chapter
8

TRAUMATIC HEART DISEASE

Tur heart may be myured directly by penetrating bullet
or kmfe wounds or mdirectly by severe blows to the
chest 1518

The diagnosis of a penetrating wound of the heart 1s
simple if external evidence of the injury 1s present Occa-
stonally, however, a bullet or a needle which had entered
the body at some remote point may be carried to the heart
through the vens' and produce cardiac damage. In
these cases the diagnosis 1s often difficult. If a patient
with a recent penetrating mjury of the chest wall presents
evidence of blood loss, congestive heart farlure or shock,
trauma of the heart should be suspected  The most common
result of such trauma 15 hemonhage into the pericardial
sac or 1 of the my 1 with mf; In
rare nstances valvular rupture may occur When hemo-
pencardium develops, fluoroscopy or x-ray may show evi-
dence of a widened cardiac shadow with dimimshed pulsa-
tions or the electrocardiogram alone may show character-
wtic RS-T elevations. Occasionally findmgs mn such cases
are similar to those seen in myocardial mfarction If there
is evid of ing hemopericard and cardiac
tamponade, i, shock, with a weak thready pulse and drop
in blood pressure (low cardiac output), or mnseshw: 'bcart
falure, a pericardial tap should be performed immediately

and as much blood as possible aspirated *** If blood reac-
cumulates, or if the symptoms persist or recur, a severe

(142)
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myocardial laceration has occurred and surgical repair
should be carried out tmmediately

Shock should be treated as efficiently as possible before
and durmng the operation. The Trendelenburg position, fre-
quent transfustons of blood (plasma or a volume expander
such as dextran 1f blood 1s not available), and the use of
morphine or Demerol for pain and apprehension often help
the patient to surmount the crisis until the wound 15 re-
parred  Despite the presence of cardiac tamponade the
cardiac output may be mcreased and the patients con-
dition mmproved by these measures *#

Excellent reviews of the techmque of repamng cardic
lacerations or removing forergn bodies from the heart have
been written 18132 These surgical procedures need not be
discussed here. Complications such as cardiac arrest en-
countered during operation are discussed m Chapter 9 In
experienced hands, the operative mortality rate 15 25 to
30 per cent® The site repaed usually heals and a firm
scar develops. Despute the fact that a major coronary artery
15 often ligated, infarction does not always occur, and even
if 1t does, cardiac function is usually good ™? A case seen
by us demonstrated this finding W C, a thiuty-five-year-
old laborer was stabbed 1n the region of the heart with a
long knife two hours prior to admission There was profuse
hemorrhage but the patient walked several blocks to the
hospital  He complamed of pam i the chest but was
nerther dyspneic nor cyanotic The blood pressure was 100/
80 Yeart sounds were distant and a penicardial sub was
heard which soon disappeared  An x-ray of the chest and an
electmc.udmgmm were negatne In view of the profuse

£, an expl ry was perf 1 A lacer-
ation of the panetal Pcncardnm\, with a moderate hemo-
pencardium and an insignificant stab wound of the anterior
surface of the heart wete found Upon gentle manipulation
the occluding blood clot was dislodged and free bleeding
oceurred, this could be contralled only by the insertion of
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three sutures, two of which entered the chamber, Followog
the operation, the clect diogram showed RS-T elevations
followed by T-~wae mversions n the standard leads { chest
leads were not taken because of the chest strapping), ie,
the typical serial changes of acute perscardttis. In additien,
a Q-wave appeared i lead 11, this produced a W-shaped
QRS which was stifl present a year later when the T-waves
n the standard leads had 1eturned to nomal The altera-
tion m the QRS complex was probably produced by hga-
tion of a coronary artery durmg the operation, but the pa-
tient made an eveellent functional recovery.

In some cases a bullet or shrapnel fragment may pene-
trate the chest and lodge m the heart without producing
any cardiae symptoms The fragment may be visualized by
x-ray or fluoroscopy It 1s best not to remove the foreign
body unless a pericardial reaction occurs We have observed
two cases of mterventricular septal defect secondary to
bullet wounds where the fragment had penctrated the
septum from left to right and lodged mn the right ventncle
Both patints did well without swgical removal of the
bullet.

Nonpenetrating chest mjuries may produce myocardal
contusien with signs and symptoms that are difficult to
cistmguish from those noted 1w spontaneous coronary ac-
clusion or coropary msufficiency The causal relationship
between trauma and myocardial damage is frequently (-
cult to estabhsh  As a rule, only a very severe blow to the
chest wall produces a detectable cardac injury  \any
boxers and victums of accidents who sustam injuries to the
chest show no ! or elec diograpl 4
of myocardsal damage.s$ [

Many cases of alleged traumatic coronary occluston re-

rted m the Iiterature probably represent mstances of
coincidental occurrence of coronary occlusion and tramna.
The clectrocardiograms which have been reported m 2
large number of these patients as showmg an occlusion
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actually show only ST and T-wave changes which occur
m coronary msufficiency and not 1n occlusion %4 #4 In some
mstances a careful history will ehicit the fact that the pre-
cordial pam preceded the acaident Although we are cer-
tam that episodes of coronary msufficency may be
precpitated by effort or trauma, we believe that the
occurrence of coronary occlusion 1s concidental with ex-
treme physical exertion and that the oeclusion had occurred
prior to the anjury 08 20

Trauma to the chest wall occasionally may produce sub-
endocardual tears and myocardial contusions m otherwise
normal hearts *#5 All cases of so-called “steerng whecel”
accidents should be carefully obsenved for several days
a search for electrocard phic or clmcal evad of
heart damage, even m the absence of nib fracture or severe
external injury 1* These patients may show varrous arrhyth-
muas without other changes for several days following the
acaident  We recently observed a forty-year-old man with
a persistent raprd atrial fibrillation for over two weeks
followng a severe “steerng wheel” accrdent. Hemopencar-
diam was present and drug therapy was meffective m con-
trolling the arrhythmia Fortunately, this eventually sub-
sided spontaneously All cases with a definite lustory of
severe chest trauma that develop precordial pam or dis-
comfort at the tnme of the injury should be suspected of
having sustamed a 4 the patients
should, therefore, be put to bed and gnen adequate
sedation

The following criteria are helpful in determinmng whether
the cardhac damage was caused by a specific trauma ** The
decision must be made on the basis of the facts i each
case, but, m general, we require the presence of two or
more of these cnteria for causal relationship

1 Sigmficant electrocardiographic changes must be

present.
2. Cardiac enlargement unesplained by pre-evstent
cardiac disease or hypertension must appear.
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3 Abnormal rhythms (ereluding premature beats un-
less they are accompanied by other clectrocardio-
graphic chauges) must occur

A pencardial friction rub must be heard, or evidence
of effusion found

5 Congestve heart failure, precipitated by the blow or
strain, must develop

8 Clmical stgns and laboratory evidence of coronary
wsufficiency and/or myocardial infarction must be-
come manifest wathin twenty-four hours followmg the
merdent

Patients with myocardial contusion should be treated in
the same munner as those with nontraumatic coropary
msuffictency or occlusion wath the evception that anti-
coagulant drugs should be withheld because of the frequent
oceurrence of pertcardial hemorthage. If hemoperscardum
does occur, the blood should be repeatediy aspirated if
necessmy

Rupture of the heart occurs in a few of these cases withn
ten days to two weeks after the trauma, but if the patrent
15 put to bed as soon as symptoms appear, the ncidence
of this fatal complication may be 1educed.

Many cases of traumatic myocardial damage recover con-
pletely after three to five weehs of bed rest and show na
permanent dimcal or electrocardiographic evidence of heat
disease
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SURGICAL EMERGENCIES IN CARDIO-
VASCULAR DISEASE THEIR PREVENTION
AND TREATMENT

Surgery in the Cardiac Patient.—Recent advantes 1 sur-
@eat techmques and anesthetic management have sigadi-
cantly reduced the mortality and morbadity assovated with
surgery  the patient with beart disease  The secessity for
aperatie mtervention, however, m mdividuals wath cardio-
vascular disorders has also greatly increased with the -
crease w the aged population, and there is an even greater
need for the careful madical supervision of such patients
i order to present the development of pastaperative acute
congestive fatlure, corovary wsufhcienty, tadncardias and
pulmonary embolism

Most patients with heart dnease folerate an operation
well, the exceptions by those who are in mtractable
failure or wre recovermy from a recent anocardial wfarc-
tion Senous comphications may not develop even m these
patiests i the pre- and postaperatne treatment i properly
adminstered

Age should not be a deternng factor i patients who
require surgery 2 In fact, many clderly patients with heart
discase and severe cardiae dpability are occasonally m-
proved by the surgwal remova} of a “focus of writatian ™
For example: MS, a ffty-mne-year-old housewife, who
had been an mvalid becsuse of severe recurrent attacks

.
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of angina pectoris, also experienced frequent biltary colic.
The surgeons were hesitant about operating on her because
of her cardiac condition but they were finally prevailed upon
to do so She tolerated the operation well and has remaimed
practically free of her anginal attacks for many years. An-
other example was M R, a sixty-year-old woman with galt
bladder disease who suffered an acute posterior wall infarc-
tion  Her convalescence was marked by repeated attacks
of severe bihary colic A cholecystectomy was performed
one month after the occlusion had occurred Her post-
operative course was uneventful and since then she has not
complaned of pamn It is usually advisable to wait two to
threc months after the electrocardiogram has stabilized
fallowmg a myocardral mfarction before swgery s per-
formed, unless, of course, an acute sttuation mahes mmme-
diate mtervention 2 necessity.

In the presence of heart fadure operation should be
performed only when 1t is urgently nceded and only after
careful preparation if time permts. Even when proper
preparation 1s not possible, the results have often been
good When congestive failure eusts, rapid intravenous
drgtalization should be carried out and mercurial diuretics
given In patients with rheumatic heart disease and
atral fibrillation the rate should be slowed by intravenous
digitalis therapy before surgery 1s attempted. Persons
with compensated heart discase may be expected to with-
stand operative procedures as well as those whose hearts
are normal if certan precautions are taken. Specwal atten-
tion should be paid to the amount of fluds and sodiunt
given pre- and postoperatrvely, and an adequate r.luanmy
of oxygen should be admnistered during the operation. The
admunistration of large quanttics of intravenous salme after
an operative procedure should be avorded 1 cardiac p-vl-
tents 1n order to prevent pulmonary edema and congestive
heart failure.
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In patients with coronary artery duisease particular care
should be exercised to avoid hypoxia, especially during the
mduction of anesthesi, and fiypotenston during the course
of the operation. Spmal anesthesia has usually been con-
sidered dangerous for patients with coronary artery disease
or severe hypertension, but we have found 1t effective and
safe for operations on the lower abdomen or pelvis Intra-

L. | {Vasoayl), ynephrine or ephed-
rine may be given prophylactically to prevent a precipitous
fall 1n blood pressure during spwial anesthesia and ntra-
venous Vasoayl (5 mg ) or neosynephrine (.5 to 10 mg )
should be avarlable for diate use of hyp should
occur, Norepmephrin (Levophed), 4 mg m 1000 cc. of
glucose, 15 also effective m mamtaining bload pressure
during surgery if hypotension 1s not secondary to blood loss
In the latter case bload should be grven as soon as possible

Although 1t was formerly believed that local or regional
anesthesias were to be preferred m patients with coronary
artery discase, experience has demonstrated that general
anesthetics are more satwfactory, provided that adequate
oxygenation and ventilation are mantamed at all times~ Ap-
prehension and some degree of pan which are often asso-
ciated with local anesthetics are thereby elimmated 1If a
general anesthetic is used, ether 1s preferred or a thiopental
mduction followed by oxygen and cyclopropane may be
used, Swmce the latter may induce ventncular arrhyth-
muas,'* quinidine, two doses of 6 gr. (4 gm), or
Pronestyl's* (10 to 1.5 gm ) should be given orally before
the operation, particularly sn patients with a listory of
arthythimias  These agents markedly reduce the nadence
of tachycardis that occur duning surgical procedures  If
atrial tachycardia, futter or fibnllation develops, qumi-
dine should be given mtramuscularly. If a ventricular ar-
thythmu sets in despite these prophylactic measures,
Pronestyl may be mjected mtravenously, but slowly and
cautionsly with electrocardiographic control
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The medence of postopesatnve thrombeembolism and
pulmonary mfarction 1 lngher m cardiac than m noncardiac
patients and, m fact, probably accounts for a higher per-
centage of deaths m these patients than any other single
comphlication. The most mportant factor m preventing
these complications 1s early ambulation, particularly in the
obese  The patient should also be instructed to turn m bed
as soon as posstble, to move Ius legs withm several hours
after the operation, and to avord straming at stool Should
pulmonary nfarction occur, despite these measures treat-
ment 15 given as outhned in Chapter 3

Durmng the course of cardrac surgery for the correction of
exther congenttal or acquired valvular defects many unusual
arthvthmias may occur, especially durng the pertod of
valve manipulation or “fracture” The majorty of these
arrhythmuas are supraventnicular and cease spontancously
without the use of drugs, the incidence of these arrhyth-
muas cannot be reduced by the use of preoperative Pronestyl
or qumdine If frequent ventncular premature beats or
aberrant ventricular beats occur, or if ventrcular tachy-
carha 15 noted dumng heart mampulation, the surgeott
should immediately stop all surgery for a short time and
the anesthesiologist should lighten the depth of ancsthesi
and mcrease the ventilatory exchange as well as oxygena-
tion It 1s equally as mmportant to remove excesss carbon
dioaide as to provide adequate oxygen. Usually ventricular
archythmias that oecur during cardae surgery will respond
without further therapy The situation in these nstances,
where the arrhythmia 1s duc to direct manipulation of the
heart, 1s different from those i which surgery m a remote
portion of the body 15 bemg performed. If ventricular tachy-
cardia persists after mamipulation has been stopped, mtra-
venous Pronestyl should be gnen If cardiac arrest of

ventricular fibrllation occurs, it should be treated 35
outlmed below
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Cardiac Arrest.—Cardac arrest may occur durning the
course of an operative procedure m both normal and cardsac
patients. In most mstances 1t 1s due to an overdose of anes-
thetic agent. However, it may be caused by marked vagal
stimulation during the operation and can be prevented 1n
some cases by the mtravenous admmutration of atropine,
6 mg. (1/100 gr}, sisty mnutes before surgery, or 3
mg. (1/150 gr ) ntramuscularly thirty mmutes prior to
operation 12 Cardiac arrest occurs 1n operatious on the
chest more often than in abdommal or pelvic surgery When
it does occur, the mstantaneous execution of a well-planned
course of treatment 1s essential to save the patient’s hife 1

A snteenyear-old boy, who was operated upon for
atelectasis of the left lung secondary to fbrosarcoma of the
bronchus, furnishes a dramatic example of the success of
cardiac resuseitation, even after a forty-minute period of
cardac arrest ° He recened ¢yclopropane and cther at
8 10 A, at 8.25 A, an oral endotracheal tube was m-
troduced At 8 27, the left hemithorax was entered  Snty
myg. of procaine hydrochlonde were mjected nto the tubing
of an mntravenous dnp The pulmenary artery was hgated
at 9.03, when cardiac arrest occurred  Artificial respiration
was begun i diately by manual it
of the breathing bag of the b ap tus
eously, manual 4 compression of the heart was started at a
rate of 50 per mmute At 9 10, a mintuie of 50 mg of pro-
cane and 1 mg of epmephrine was injected mto the Jeft
ventrcular cavity At 9 23, 60 mg of procane and 5 g
of epinephnne were given, and at 9 30, 80 mg more of
procame were mjected  Cardiae action did not return - At
9 45, the pericardium was grasped with a hemostat, prepar-
atory to maision At that mement the heart suddenly beat
violently and normal pulsation and respiration began, The
pncumonectomy was completed without nushap  On the

*This case 15 descnbed with the poamssion of the operating
surgeon, D Arthur § W Touroff 315
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The madence of postoperatne thramboembolism and
pulmonary mfarction 1s hugher m cardixe than m naneardiac
patients and, n fact, probably accounts for a higher per-
centage of deaths m these patients than any other single
complication.  The most important factor m preventtig
these plications 1s early ambulation, partecularly in the
obese. The patient should also be mstructed to turn n bed
as soon as possible, to mave Ius legs withm several hours
after the operation, and to avord stramng at stool Shovld
pulmonary nfarction occur, despite these measures tieat-
ment 1s gnven as outhned m Chapter 3.

During the course of cardiac surgery for the correction of
either congemtal or acquired valvular defects many unusual
arrthythmias may occur, especially durmg the period of
valve mampulation or “fracture” The majonty of these
arrhytbmuas are supraventricular and cease spon(.mcousl)'
without the nse of drugs, the madence of these arrl\yth-
mtas cannot be reduced by the use of preoperative Pronestyl
or qumdine If frequent ventricular premature beats oF
aberrant ventricnlar beats occur, or if ventricular tachy:
cardba 1s noted during heast mampulation, the surgeol!
should mmediately stop all surgery for a short time as
the ancsthesiologst should hghten the depth of anesthesi?
and mcrease the ventilatory exchange as well as ovygend-
tion It 1s equally as important to remove excesss carbon
dioude as to provide adequate ovygen. Usually ventriculat
arthythmias that occur during cardwe surgery witl rcsprmd
without further therapy. The situation i these ustances,
where the arthythmia 1s due to direct manipulation of the
heart, is different from those i which surgery m 2 remote
portion of the body 15 being pesformed, If ventricular tachy-
cardia persists aiter manpulation has becn stopped, wirs-
venous Pronestyl should be gven. If cardiac arrest of
ventnicular fibnllation occurs, it should be treated as
outlined below
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If respirations have ceased, artificial resprration should
be started 1 ly with the exp of the heart,
If possible, an endotracheal tube should be inserted and
the lungs mflated and deflated by mechanical means This
15 by far the most efficrent method of supplymg oxygen 5
1f endotracheal tubes are not available, however, the re-
sumption of resprration may be effected by mouth to mouth
breathing, alternating manual pressure and release of the
costal cage, or the use of a tight-fiting face mask, pressure
bemng applied mtermuttently to the breathing bag  When
the latter method 15 used there 1s real danger of foreng
awr wto the stomach and causing marked gastne dilata-
tion** One hundred per cent oxygen should be given and
CO; mndures should be avoided smee the patient already
has accumulated an excesstve amount of CO; 1n the tissues
Adequate oxygenation of the bramn and other organs may
be mamntamed by use of any one of the above procedures
until spontaneous respuration and circulation are resumed

When hemorrhage has occurred and the blood volume 15
markedly decreased, mtra-artersal transfustons of blood
should be given at the rate of 150 to 200 cc /minute These
transfusions are given at a pressure higher than the systolic
blood pressure.

In many cases, patients who had apparently expired will
be completely revived and will recover with no 1l effects
if the suggested treatment 1s undertaken promptly. If the
surgeon 15 properly equipped and psychologically seady
for this emergency, good results may be expected Unfortun-
ately, there 1s often a delay before adequate therapy 1s
started, and although the patient survnyes, extensive cerebral
damage from prolonged anoua has occurred and the pa-
tient remains a neuropsychutne enpple 1%

Resuscitation of patients who develop cardwe arrest while
on the wards or at home 15 rarely successful because of the
delays that are of d in these
Our own experience has mdncated that cardtac compression
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should never be attempted except under operating room
conditions where speedy action is possible. In other situa-
tions the use of intracardiac Adrenalin or vigorous thump-
mg on the chest as outhned in Chapter 1 will produce results
comparable to those obtained by “slashing open” the chest
and massaging the beart.
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AmporiNat belt for postural hy-
potension, 119
distention  See Distention
pan m dimtabs tonaty, 25
m pheochromocy tomy, 136
m qumdine therapy, 20
Acchldioline, 10 atnal tadycar-
dn, 40
Acetyl-strophantludin, 29
Acidosts, an congestne fulure 68
ACTH, potassium loss, 124
qumdine sensitivity, 21
sheumatic fever, 123, 124
sodwnn reteotion, 124
Addsson’s discase, postural Iy po-
tension, 119
Adrenal  cortical hormones, m
rheumatic fever, 123
Adrcnaln See Eptncphrine
Adrencrgic blockg agents, 47
Agranulocytous with  Pronestyl,
45

Alcohol, m angma pectons, 80
m atnal tachycardia, 13, 35
w parasertebral block, 82
m premature beats, 52
in salt poor diet, 63

Alohol  vapor, 10
edama, 62

Allergy w, atral tachycardia, 13,

35

pulinonary

to Mecholyl, 40
to quundine, 20
Alpha Tocophirol (Vitamun E),
n angna pectors, 79
Ambulation, an coronary
son, 112

{176)

occlu-

Awbulation m surgical energen
aes, 135
Aminophylln, alumunam hydrov
1de mutures, 79
m cerebral embolization, 108
w Cheyne-Stokes sesprration
60

m congestne faulure, 6%

m coronary occluson, 44

w emergency hit, 9

1n nocturnal dyspnea, 58

1 pulmonary edgnu. 60
suppositories 1n coronary sl

Ammonium chlorude, cause of fiv-
perchlorenue acidoss, 6%
dlectrolyte disturbance 68
i congestive failure, 68
m hypochlorennc  alkalosi

9
Ayl mitnte, danger of syocopc
119

m hiccup, 74

Amytal sodaum, coronary occh
sion,

Ancmia, heart falure, 57, 72
Iigh cardiac output, 53, 63
syncope, 122

Anésthesia, cyclopropanc, 149
ether, 149
wm coronary insufficiency, 58
n coronary oedlusion, 110
m surgical procedures, 148

149

Tocal, 149

oy gen, 148
spinal, 88
thiopental, 149

Ancurysm, artcrioenons, 72
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Ancusyvm, dusecting, 138-141
Yentneular, 111
Angina decubstus, 80
therapy, 81-83
Angiwa pectons, 76-83

anmucty, 78
Wihary <olic, 76
oo

coronary wsaluency, 76
diffcrential diagnoss, 76
cifort, 77

watement 77

1 hyperthy rosdism, 81, 52
 sirgical emergencies, 148
my;_lcardnl Becross absint,

precedng  coronary  occlus
sion,

“statns angiosus,” 79, 50

subendocardul ischoma, 77

surgeal proccadures, 82, 83
anstomons of aorts ta

Coronaty suns, B

cardiag ven higabon, 83
mr&mpmcmdwpﬂy.

wmplaatation of mtemal

Mammary artery, 83
posienor Huzatomy, B2
thorac sympathec

treatniont, );IbvhuL 50
lgha Tocopherol {Vita-
e B, 78
5

177
Angpa puctans, treatsnent, Pen-

quindine, 79
Reserpine, 79
sedatives, 78
Restasterone, 7@
tasun E, 78
whishey, §0
Ansalysen an hypestensie e
«plmlaf.\my. 135
Anticoagulant * therapy, 83, 92,
101, 105-109
otting time, 105
danger in acute pencarditis,
92, 107
danger an divsecting aneu-
v, 141
danger o trawmatic heart
disease, 146
drugs, Depo hepann, 105
Dicumarol, 103, 106, 108
Hedulm, 103, 108
hepann, 105
pn‘z)lf;mc sulphate, 105
transfusion, 107
Tromean, 103, 108
stammn K, 108, 107
bemorhage, 105, 107
procardial, 107
sudiations, cerebral embo-
tzabion, 108, 337
congestno falure, 64, 108
coranary pcclusson, 201
hesal artenial embo-

1
hydrovde mutures, 79

anuthyrod drugs, 81

Iiepann, 79

hydorgne, 79

2y B

Khellin, 79
Setgmme, 79

mtntes, 74
mlxugl{urm. kd
Natsoilyn, T9
paparenne, 78
parascrclid Bk, 82
Faen] Pheaphate, 79

iz

" hrzatson, 108, 127

Phichnts, 101

pulmanary cmbelism, 101

theumwatic heart disease
12

protheomtun fumy, 105567
aringlyses, 106
Antdwmirctic deugs, 70
Lormone 1a bicart fadiwe, 54
Wntifoanng apents, wi pukoo-
siary vidoma B3
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Antthistammes, m qumdine sen-
sunaty, 21
Ant-hypertensne  drugs, mduc-
1ng coronary insufficiency,
88

10 hypettenss hal

Index

Arthythimas, treatment, potas-
stum chloride, 22, 29,46,49
Pronestyl, 22, 38, 39, 43-46
47, 49, 97
progy] thwourac, 30
imdine, 14, 18, 17, 18, 20,

athy, 132 4
Antithyrond drugs, angina pec-
tor1s, 81
Anuety, 10 angma pectons, 50
i arhythms, 11
w coronary occlusion, 91
in premature beats, 52
n syncope, 120
Aortic stenosss, calaific, syncope
121

coronary msufficieniy W 4
result of, 83
vahulotony, 122
Apresahne 1 hypertensne n-
cephalopathy, 133
Arfouad i Jiypestensne enceph-
alopathy, 135
Arhy thmuas, 11-53
angna, 11
amiety, 11
collapse, 11
consulsions, 12
heart fmlure, 11, 22
in eoronary acclusion, 13, 97
w Graves” discase, 14, 18, 29,

), 35
rheumatic fever, 18, 29, 31
<hock, 12
surgical emergencies, 149 150
syneope, 11, 12, 51
traumatic heart discase, 145
tecatment, strepinc, 28, 40, 49
Cedilanud, 23, 29, 36
debenanunc bydrachlonde,
47

24,

digitalis 14, 18, 19,
L 97

25, 29-33, 38, 42,
digitalis leaf, 24
digoun, 23, 23
digown, 23, 25
magnesium sulfate, 46
onabain, 22

21, 22, 32, 33, 36, 38, 43,
47, 49, 97
strophanthan, 23
vertigo, 13
ronuting, 11
Attenoscleratic heart
atpal fbrillavon, 14
Arterio-venons fistulae, 55, 57,72
Arthnitis, 10 rheumatte fever, 183
Artificial heart, m carduc sur-
gery, 131
respiation, 1 surgeal cmur-
gences, 151, 153
Ascitcs, an heart fadure, 57, 73
1 theumatic beart disease, 73
Asthina, bronchia, eoropary mi-
sulficiency. 86
danger of Mecholyl, 40
Asthma, cardac, 57 See Cardtac
asthma
Asstole See Carduc standstil
Atabune, i ventricular tachycar-

disease,

az, 46
Ateral fibnllation, 14, 12, 14-31

sleohol,

A-V block, 21, 05, o8

caffemne, 13

chromie, 19

dufferential duagnasss, Falles,
13, 11

due 10 Mechohyl, 40

ounbolizaton, 19

esmotional disturbance, 13

heart Fadure, 14, 22

in astenosclerotie Jieart dis-
case, 1

1 coronary occlusion, 97

in hyperthyrordism, 13, 14,
29, 30, 31

m metastatic malignancy, 31

1 mtral stenosis, 126

1 prcwmonta, 14
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Atnal fibnllation, m rheumatic
fever, 29, 31
m rheumatic heart disease,
P

m _surgical procedurcs, 14,
149

m traumatic heart dincase,
143

mechansm of cireus move-
ment,
ectopre focus (unitary the-

ory),

paroxysmal, 14

pulse deficit, 14

sedation, 14

sinus rhythm restoration, 19

tobacco, 13

treatment Cedilanud, 23
digitalis, 14, 19, 22-25, 31

23

gitoxin,
digown, 23, 24
gitalin, 23, 24

ouabain, 22, 23
potassium salts, 22 28
Pronestyl, 22
quinidine, 16-20
strophanthn  (“Stropha-
ad”), 22, 23
valvulotomy, 129
Al flutter, 11,12, 31-35

alcohol, 13

A-V block, 31

bundle branch black, 31

carotid sinus pressure, 31

chronie, 32

dxf{csrenual diagnosss, Tablk,

due to ectopic focus, 14

esophageal leads 32

1 coronary ecclusion, 97

1 surgrcal emergencees, 149

tobacco, 13

treatment, digitalis, 32, 33
Pronestyl, Table, 41
quimdine, 32, 33

venous pulsations, 31

Atnal tachycardia, 11, 12, 35-42
alcohot, 13, 33

Atrral tachycardia, allergy, 13, 35
A-V block, Figures, 34, 33
cardiac output, 11
carotid sinus, 35-36
differentral diagnosis, Tables,

15, 35, 41
dectrocardiogram, 12
emotional disturbances, 33
yastric_distention, 33
heart failure, 58
m coronary occlusion, 69
n Graves” disease, 33
m mfection, 35, 36
1 surgical emergencics, 49
pulmonary edema,
syncope, 12
tobacco, 13, 35
treatment, acetylcholine, 40

Cedilamd, 38

digitahs, 38

eyeball pressure, 36

specac, 39

Mechalyl, 36 40

neosynephrine, 39

Pronestyl, 38, 39

quimdine, 36, 38

vagus sumulauon 35, 39

Vasoxyl, 39

yomuting, induction, 39

Atnial thromb, 1n mutral stenosrs
126

waves, 1n amal flutter, 31

0 cosphageal leads, 32

Atropine, A-V block, 28

cardiac amest, 151

in emergeney kit 10

\n postural hypatension, 119

10 pulmonary edema, 59

1 snus bradycardu, 52

m syncope, 118

n \);:mpmcxlar fibnllatien, 49

s Mechalsl, 36, 40

+s parasympathomimetic drugs,

Auncular  appendectomy, Lit,
13

A~V block, 49-51
digutals, 25, 68
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Arthyth otas-

m q sen-
sitnvaty, 21
Ant-lyputensne drugs, anduc-
1ng coronary winsulfictency,
85

5
m h{pertcnsn’e encephalop-
athy, 132
Antithyroid  drugs, angmna pec-
toms,
Anxtety, 1n angina poctors, 50
. arrhy thas, 11
m coronary occluston, 94
i prematuze beats, 52
n syncope, 120
Aortic stenosts, calahe, syacope
121
coronary msuffiaency s g
result of
valvulotomy, 122
Apresoline 10 hypertemstie ene
<cphalopathy, 133
Arfonad n hypertensise cnceph-
alopathy, 135
Arrhythmias, 10-53
angina, 11
ansicty, 11
ollapre, 11
comvulsions, 12
beart fadure, 11, 22
n voronary occlusion, 13, §7
i Graves” disease, 14, 18 20,
30, 35
rheumatic fever, 18, 29, 31
shack, 12
surgical cmergencies, 149 170
syncope, 11, 12, 51
traumatic heart discase, 145
teeatment, atyopine, 28, 40, 49
Cedilanid, 23, 29, 36
dibcnamme  hydrochlorule,
47

dugtalis, 14, 18, 19, 22, 24,
25, 29-33, 38, 42, 47, 97

digitalis leaf, 24

digitoun, 23, 25

digonmn, 23, 25

mognesun sulfate, 46

ouabamn, 22

slum dﬂonde,22.28,[~,18,49
Pronesty, 22, 38, 39, 43-46
47, 49, 97
propy! thiouracll, 3¢
quundine, 14, 16, 17, 18, 20,
21, 23, 32, 33, 38, 38, 43,
47, 49, 97
strophanthin, 22
vertigo, 11
vomutimg, 11
Arteniosclerotic  heart  dusease,
atmal fibnllatton, 14
Artcrio-y enous fistulae, 58, 57, 72
Arthnbis, in thewmatic fever, 123
Artfaal heart, 1 cardiae sur-
gery, 131
resprration, an surgrcal aners
genaes, 151, 1
Asates, m heart fadure, 57, 73
1 theumatic heart disease, 73
Asthma, bronchral, coronary m-
sufficiency, 86
dangers of Mecholyl, 40
Asthma, cardiac, 57 dee Carduac
asthma
Asystole  See Cardiac standsull,
Atabnine, mn ventncular tachyear-

dua, 48
Atnal fbnllation, 11, 12, 14-31
alcohol,
A-V bloch, 21, 25, 28
caffemne, 13
chronic, 19
differcatial diagnosss, Tables,

due to Mechaly], 40

embolization, 19

aotional disturhance, 13

lieart falure, 14, 22

i artcnosclerotte heart dis-
case, 14

in coronary occlusion, 97

in hyperthyroidsm, 13, 14,
29, 30,

1 metastatre malignaucy, 31

sn patral stenosts, 126

n pocamonts, 14
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Cardiac asrest, n susgical omer
genties, 150, 151-154
m traumatic heart duswase,
143

matral sabulotowy, 130
Procane, 152

Cardue asthma, 57, 58
amsaophyline, 58
$lood volume, 57
dptales, 58
buretis, 58
fow sodisn diet, 58
morghme, 58
phichotomy, 35

Cardiae cathetcrization, Proacs-

\entreular arrhy thima, 42
Coardae cuthosss, m congestne
fallure, 73
w theumatic heart dsscase,

Cardiac compressson, s surgical

emergencies, 152, 153

Cardiac enlasgoment, 10 traws
wmatie heart disease, 143

Cardsac fature See Meart fazk

ure
Cardiae massage 0 ardiac amest,
151

Cardac ontput, drumished, 55,
' 53
effect of heart rate, 11
m congestne falure, 55
m parayyymal tachycardee,
1

n postural hypotension, L8
msynoepe,
m traumatic heart dicase,

142
pledrotomy, 53
salt sestracton, 55
Carihac, resnsiitation, w sargread
emergenews, 151
Carthae standstifl, 50
atrapae, 52
complete A=V black, 50
<phednne, 50, 52
Cpraxc phrne, 50

181
Cardac steuchtrl, in syacope 50
suprel, 50
ncosynephrne, 43
Pacemaker, 51

Parednne, 50
Pronestyl, 45
smus bradycardia, 52
Stohes-Adams serzurcy, S0
vestocutar Bhodlation, 49
Cardue serguy See Murgl vl
visfotemy
artifiaad heart, 131
cross-crcnlation, 131
fiypotherma, {31
Cardsac tamponade, 39 theusatie
poscardiad «flusion, 126
m traumatic heast <diease,
2

14
Cardiapencardiopesy, 1 angina,

Casda-paliannary  snvficicocy
acute, 62-63, 6
cor pulucnale, o, 62,

cnphysma, 62

heart fadure, 63

hematocnt,

palmonary discase, Chanic,
2

fitrowms, 84

wfarctwn, 64

safection, 84
reaparatory aculosss, 63
nght ventscular Ry pertene

ply, 62
treatment, antiblutics, 63
bronchoddators,  vaiponz-

«d,

chloral hydsate, 63

digrtabis,

smorphine, 83

onygen, 63

paraidchyde, 63

pichuotary, 63

ropuators, 63

Vapone plhirin, 63
Coroted vias, corehrad arteclon

sclroms, 1
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Carotsd sinus, uffect of drugs on,
36

atropive, 36
Benzedrine, 36
cpinephrne, 36
lanatossde C, 36
Mecholyl, 36
neosynephnae, 36
quinidine, 36

ewemon, 118

pressure on, 12, 31, 35, 38
38

convulsions, 86, 118
hemiplegra, 3
supm\emncnhx tachycar-
da, 35-36;
syncope, ae 15
Cascara, 74
Cation exchange resins, 71
constipatian, 72
electrolyte disturbance, 71
mercunial diuretics, 71
renal funcuon, 71
Cedilamd, 26
carottd sinus, 36
1 arrhythmuas, 23, 29
1n atna) and nodal tachy cardia
n coronary occlusion, 93
m emergency hat, 10
w putmonary edcma, 60, 61
ntravenous, 93
test for digitalization, 29
Cerchral, anowna, 12, 113
artenosclerosts, 113
syncope, 113, 122
Chleat hydrate, acute cardio-
pulmonary insufficicncy, 63
Cholecystitss, (ausmg coranary
msulbiciency, 85
Clotting tme, 1 antcoagulant
therapy, 103
Coarctation of the aorta, 139
dusecting ancurysnt, 139
Coffce, parovysmal tachycardsa,
13

Coma, 1n hypertcnstve enceph-
alopathy, 132

Index

Conunode, m corenary occlusion,
Complete A=V block See A-V
lock
Congestne falure See Heart
falure
Convuluons, ta l\)pextcnsne o~
cephalopathy, 132
m syncope, 118, 120
Curumry m;uﬂimency 76, 83-59,

anging pedlons, 78
duabetes, 89
Qufferenttal diagnosis, 76
coronary occlusion, 76, 84
electracardiogram, 84, 145
ctiology, ancsthesia, 88
aortie_stenasts, 85
bronchual asthma, 83
cholecystitis, 85
effort, 83, 88
emotional disturbance, 85
88

gastro-entents, 83

gastro-wntesttnal
thage, 88

heart fallure, 83

Yhiemorrhage, 85, Fugure,
&7

Lewor-

hypertensuie erises, 85

hypoglycemua, 89

by rthanSlan 83
ctions, 83

plionary ewbolism, &3,
104

seandl antescourse, 88

shock,

spmal anesthesia, 88, b9

surgacal pro(.cdun:s 83, 83

tachycardua, 12, B3

tobaceo, 88

traumatic heart  diseas,
5

Tever, 84

Tencocy toms, 68
seduncntation rate, 84
subendocardial ichemia, 84
subendocardial necrosis, 84
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asmnophyhne,
antscoagulants, §3
Dicumsrol, 83
Dilaudid, 50
neosynephane, spinal ane
esthessa, 88
tateuglycenn, B3
tansfusions, 85, B3

Cornary occlusion, 89-132

ambudation, 112
anesthesa, 110
sarrhy e, 52, 97
astenal embolom, 108
A-¥ block, 99
bed zest, 110
bundie branch block, 78
bed-pan, 131
tommode, 111
cough, 304
differential - diagnoss, 59,
Fables, 92, 93
coronasy msuficiency, 78,
84, 62,93
dassecting anesrysm, 138,
140

pencardins 92, 93, 107

distention, 92, 112

ectrocardsopzam, 899K,
Figure, 91

embohzaton, 91, 109

emiryacardia, 89

feer, 01, 105

foction rub, 81, 107

gallop xhythm, 53

heart fadure, 73 89 94-96.
il

T moptysis, 104
biccup 113
Teuvicy tosss, 103
mural thrombe, 91
nausea, 112
rspirabion, 9
‘;«S‘amm beats, 97
promonstory phase 65 9
Fgure
prothrombie tawe, 105
pedmonaty edema, 38, 5%, 98

A

Coronasy nsuificiency, treatment,  Coronary _occlusion,  pulmonary

embolsm apd nfarction.
101-105
sehmentation rate, 9%
shock, §9, 04, 05
subintmal hemorehige 59
swgtal emergentics, 148
5 12

tachyeardra Fygure,

travmati., 144

treatment,  anunophs e
94, 10

amytal, socan, 94

anticoagulant therapy, 85
92, 101~108

lferne sodmm benzoats

1
Demeral, 82
Depo heparm 103
d:lﬂ)u;hge 09
Pruemarl, 103, 106
digetaks 96 97
Iuleadid 93
deurc tics, el 96
epwcphnne 99
tepin 163
hewni thoom, 109
hospitaf vv home Lue O3
Levopbed, 93
\(th?(m, 03
marphie, 92, 93
neoynephmme, 83
sutraghcenm danger, 3
watepuphnine, 95
owibam 96
ovpen. 83 9%, 100
Pantopon, 93
plassna, 94
Prisoline, 104
Tronestyl, 97
qunidine, 97, 9§
salt rutnicuon, 96
strophanthun, 96
transfuston 4
Trendelenburg  poston
95

Tromesan, 103
Vasnl, 93
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Coronary occJusion, 3 asopressor
drugs, 94
Wyanune, 95

annalysis, 108
ventneular ancurysm, 111
sentncular fibnllation, 47
ventrrcular tachycardia, 97
vomiting, 92, 112

Coronary sus, anastomosss o

amta,
Cor pultmonale, acute See Cardro-
pulmonary wutficrency and
Pulmonary embolism
chrome, cardiac fulure, 62
hagh cardiac output, 35
Cortisone, an rheumatic  fever,
123 124
Cough, 1 coronary occlusion, 101
1 pulmonary embolism, 101
syncope, 113, 120
Cross-arenlation m tardiae sut-

ery, 1

Cimerbm, 67

Cyanoas, 1 mtral stenosny, 126
In pulmanary edema, 38

Cyclopropane,” causing  arrhy th-
maas, 47, 149

D

Derusuiration, n carduc ar-
Test, 152
Dxhydration, 1 congestive fail-
ure, 64, 70
Demerol, antidwretrc effect, 70
tn coronary ncclusion, 92
m emcrgency hit, 10
n pulinonary edema, 59
Depo heparm, 103
Desorycoticostirone, heart fal-
wre, 54
1 postural hypotension, 119
Dextrose, hypertome  See Glue

cose.
Duabetes mellitus, coronary dis-
ease,
coranary suffacncy, 89
postural hypotension, 119

Index

Daamox, 71
rbomse anbydrase whibitor,
71

Disarthea, coronary msuffiaency
n, 63
digstalis, 25
Mecholyl, 40
qumdme, 17
Dibenanune hydrochlonde, 47
1 hypertensne encephal-
opathy, 133
m pheacheomacy toma, 138
Dibenzyhine, 47
]’lyp(neml\c encephalop-
athy, 133
m penpheral embohsm, ntra-
artertal, 109
posiural hypotensson, 118
Dreumarol, dangers, 106
hemorrhage.107
m coronary wsufficiency, 85
1 coronary occluson, 103
1 lieart falure, 64
m perphera) embobisim, 108
in puluonary wfarction, 101-
105

prothrombin time, 103, 106
wnnafysis,

Dicunn, 66

Iigitalis, 22-29
atropine, 28
A-V block, 25, 28
calored vision, 25
clectrocardiogram, 25
w arshythynas, 25, 97
1 atral fibrillation, 14, 16, 19,

22, 29, 31
m atnal flutta, 32, 33
m atrial tachycardia, 38
n cardiac asthma, 58
n coronary ochusion, 96
10 clderly people, 61
i heart falure, 22, 56, 96
sn by perthyrowhism, 29, 30
w pulmonary edema, 61
n rheumatic carditis, 29, 30,
124, 123
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Digitalss, 1 theumatie heast do-

case, 29, 31

n supreventucular tachycar
dsa, ¢

m surgeal emergencics, 148

whravenous, 32, 23

nauses and vowatmg, 25

patassiem, 28

prﬂxga\um beats, 25, 27, 43
7

prepanations  and  properties,
L"Fnblc, 26 pron

prophylacue, 42
syncope, 117
test for undesdigitabization, 29
therapeutic and tauc doves, 24
toucty, 25, Figure, 27, 70
ventpuler fiboflation, 47
rentrculer tachyeardia, 28, 42
Dhgtates leaf, 24, 26
Digitonn, 23, 28
Digoamn, in arrhythmeas, 23-08
30 anrienlar ﬁ?)nuwom 23
n tongestve failure, 84
n emergeney hat,
im plmoniy ederma, 81
e ventncelar tachycardia 45
Dilawihd, w mmnayfy smnffi-
ciency, B
1n voronacy octlaston, 83
n emesgency bt 10
1 pulmonary edema, 59
tn Matus angsosus, 50
Dilutim hyponatremia, ¢hronic.

intractable «dema, 10
Santhey Leach tubes, e
Disscetmyg ancuigysm, 539-141
angex of anticoaguants,

14
Afterontial dragoous, 140
ahgna peitons, 140
wwsffekency,
4
coranay o Juston, 139

!
pulmanary e et
139
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v 1
hemopencardiun, 10
10 soarctation of aotts, 139
I prOgRAnCY;
mediastmune

Dhissecting Aneurysin, clectricar-
diogr:

139
wilennd, 140

12, 110
Teural effusson, 140
shock, 140
subacate, 139

140
aortie diastolic Jnur-
nywss, 140
with hypertenvon, 146
Distentson, atrial tachy cardsa, 35
i cosanary scclusion, 7
w digtals tosety, 25
i heart Tature, 73
marphine, 92
Droretis, and azotemss, 69
om]  clectralyte  dsstusbances,

b
and ypociloremic  alkales,

andd rtentian, auste, T
and salt depletion, 65, 6%
bload chlonde, 68, 69
Blood sodnim, 6%
blood urea, 68

cation exchangie resns, eflict,
Diamas, 71

degrtalis, tome 1 Hects, 70
drag cHeet, 70
i cartioe asthua, 58

155 caronary acchision, 90

n heast falure, 58, @1, 66
»n pulmenary edemy, B, BY
snerculiydrm, 66, T0. 83
tincle crampr, 1

Neohydrin, 87

orat,

prostate, <ffes, 70
Fedeatum, acnte, T0

salt dipletian, 69,

Laft roatrittion, 5%, 44 83
sonbran Josed, 8, B
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Duuretics, Thiomenn, 686, 70
uremia, 70
Dizziness’ See Verngo
Doctor’s bag, 9
essential drugs, 9
Dramamine, 1n congestive failure
74

! hypertensive enche, op-
am,}',sz; Pl
10 postural hypotension, 74
Dysprea, n congestive falure,
57, 96

m pulmonary edema, 55
1 pulmonary embolism, 104
Parorysmal foctumal, 57, 53

E

Ecemuiosss See Purpurg
ema, m heart fadure, 54
pulnionary, 586>

Effort, angina pectons, 77
and pulmonary edenra, 58

Elastic bandages, 1 postusal hy-
potenson, 119

Electne shock, 47
lec(orc.udlogxam, n acute cor

pulmonale {pulmonary em.
Iism), 104
in coronary sufficiency, 84
m coronary occlusion, ‘84, §9_
91

m dissecting ancurysm, 140
m penicardits, acute, 126
in pheochromocy toma, 137
i rheumatic fever, 12
in traumatic heart dusease, 144
with digatahs, 23
with potassizm toucity, 28
with quinidine, 21
Electroeacephalogram,  syncope,
120
Electrolytes, and cation exchange
resins, 71
disturbances 1 congestive fad.
ure, 68, 69, 71
w_ dilution hyponatremia,
<hrom, 70

Index

Electrolytes, 15 bypochloreme
acidosis, 69
in hyperchloreauc altalosss, 6o
1 low sodium syndrome, 69
serum deternunation, 72
Embolectomy, 109
saddle emboli of aorta, 110
Embolism, amnophy e, 109
anticoagulant therapy, ‘108
artenal, 103
atnal fibnllagon, 19
caflene sodium benzoate, 109
cerebral, 108, 111, 127
Dibenzy line, 109
embolectomy, 108, 109, 127
femoral pulie, 108
gangrene, 109
hesamethonum, 109
methonium denvatives, 109
Dpentpheral, 91, 108, 109, 111
1237
Prscoline, 109
ulmonary, 101-103
faddle inr)xbolus. 110
Embryocardia,  coronary occlu.
ston, 89
Liergency kit, 10
Emotional disturbances, and cor-
onary msufBciency, 83
and parosysmal tachy cardiz
12, 13

and pulmonary edema, 51
and sinus tachycardsa, 51
and supraventncular tach -
cardia, 33
and syncape, 113
Encmas, m congestive fadure, 74
Lphednine, antidiuretic cffect, 70
m A~V block, 50 _
m Stokes-Adams syndrome, 50
n surgical emergencies, 149
n syncope, 117
Epmephrine, antidwrcne ofect,
70

fect on carotid sinus, 36
1 A=V block, 50

i coronary occlusion, 99
n anurgoncy kit 10
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Fpuephnae, m postaral 1
tenon, 130 D PO
in Stokes-Adams syndrome, 50
n smesl emergencies, 152,

19 syncope, 115
g Dheuchromocytoma, 138, 137
»;ghagcal leads, atmal funer,

Evophageal spasm,
tony, 76

Etamon Scz Totraethyl ammo-
s chlonde

Bther, for fuceup, 75
susgery, 149

EthyY hlonde spray,

Estagystoles, 51 Sce
beals

angine pee-

aceup, 74
Prematore

Eycball pressure, ofect on AV
canduction, 36
3 supraventricular tachy car-
ha, 36

¥

Eatvirse See Syn
T’vug,x i coronary amsufficency ,

t coronary occlusion, 91
m pulmonary embolism, 104
”‘"‘é‘g wtake sn heart falure,

Mtravenous m sorgical emes
Fenaes, 141
ramctan, 65
rteatian, §7
Flutter wares, 31
Pou of mfection, surgead enmur-
o, 14
Fiods restrietion m congestne
{alare, 68
Tssctson uh, an coronary occle-
sson, Y
m shcwnatic fover, 326

trut juices, 63
o vheumatic foar, 124
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G

Gars. sLabbER disease, vs angims
pectons, 76
eflect of operaion on an-

g, 148
Callop rhythm, m coronary oc-
Qusion, £3
1n theumatic fever, 123
Gangrene, 1ce pachs, 109
Gastro-catents, and coronary -
safficency, &5
Ginger ale, for nausea  <unges
tine fadure, 83
Gual, 23, 24, 26
in cangestne heart falure, 64
Glucose, and syncope, 190
am hypertensne  tncephalop-
athy, 132
Glucose tolerance test, svnoope
121

Glycoswna, 1 pheochromocy-
towa, 136

Grund mal, n syncope, 115

Grawes' disease See Hyportly-
rindavm

hi4

fieanacue, tn hypertension, 132
with mizogfycenn,
Heut blnk See A~V bivel
Heart failure, 8475
abdonunal dustention, 7
ACTH, a4
aud antivoagulants, 84
anid_ coronary  malbea ey,
b3

anana of bone warmw, 54

antuburetre hormone, 33
drugs, T

asthythwas, 11

arterioscnous futule, %3, 57,
72

72
ascites, T3

rzotenuz, 68

Hlood electralytes, 68T}
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Index

Heart falure, blood, urea, 68

volume,
bloodless phlebotomy, 61
bronchospasm, 57
cardsac asthma, 57
cuthosss, 73
output, Jugh, 55
cervical vens, distention 57
chlonde level, 69
cobts, T4
consttpation, 73
cortisone, 124
dehydration, 68
desoxycorticosterone, 54
dyspoea, 57
edema, 54
encrts, 74
hepatomegaly, 57
wccup, 73, 74
hydrothorax, 72
hyperchlorenue acidosts, 68,
69

hypertensive heart  disease,
56

hypochlaremse alhalosss, 63

hypopotassemia, 69

m anemia, 58, 72

an atral fibnllation, 22

i ben-ben, 55

1n coronary acclusion, 73, 84
435, 96, 111

1 cor pulmonale, 62

tn hyperthyrordisin, 72

1 Pager's disease, 55

in pulinonary disease, 62-64
acute, 62, 63
chronic, 62
nfarction, 101
nfection, 82, 61

in rheumatic fover, 124

in rheumatic heart disease,

5

1n susgical emergencies, 147,
1

in tachycardia, 12

1n traumatic heart disease,
)

Heart faure, blood, urca, left

ventrcular failure, 57, 58
Iner disease, 7.
mechanism  {pathogeness),

3

“backward” falure, 54,
carchac output, 53
“forward” fatlure, 54, 55

nausea, 73, 74

obesity, 68

orthopnea, 57

prostatic chscase and diure-
s,

pulmonary congestion, 58

60

“refractory”, 72

renal blood flow, 56

nght  ventnicular
acute, 62

shuck, 59, 127

stroke volume, 55

sympathetic nenve discharge,

fatlure

therapy in cderly people, 70
treatment, amnophy lhnc, 58,

ammomum  chlonde, 68,

9
bed rest, 64, 67
cation exchange resus, 71
charr treatment, 58
Dramox, 71
Dicumarol, 64
digitalis, 22, 56, 58, 96,
h¢

digtalis toniaty, 70
‘Botassuun loss, 70

darctics, 64, 67, 68, 70
Cumcrthn, 67
drug effect, 70
Mercuhydrm, 68, 70
mercunal, 64, 70
Neohydrin, 67

Dramanune, 74

fluid ntake, 65

gutahn, 64

hexamethonium, 62



Index

Heart fasture, teatannt, “lona-
", 84

Toatsve, 73

Igabion of snfenor vena
Tna,

morphine, 58

opiates, danger, 73

Puntopon, 59

Protem wntale, 73
rudioattne sodine, 73
sudiam, dict, low, 64
oxcretion leyel, 89
setention, 58, 87
Thiomerin, 6, 70
thoracentess, T2
Thorazmse, 74
tourniquets, 81
\alvalotomy, 125
Mitamwas, 73
waght reduction, 68
Hivmia, 70
Yonuting, 73, 74
wheezing, 59
with clectrolyte disturbances
68, &9, 71

69,
with salt depletion, 68
poor diet, 73
resniction, 33, 64, 63
subststates, 63
Heart wound, 142 Ser Trau-
matie heart ducase
Tematocnt, sonte cardio-prdina~
nary maudhcicney, 83
yalnonary edema, 61
Tematuri, qunichne, 21
Bomplega, carotid suus pres-
suse, 36
Hemoglobm, 81, 63
mopencardm, due to wnli-
coagulants, 1
due ta dussecting anmey s, 1400
m acute pericarditis, 92, 107
10 traumatse heart dusease, 142
s

159
Hanoptyss, 0 coronary oo
san, 104

i wnuteat stonows, 128

m palmanary embalism, 104

valvulotomy, 128
Ifemorthage,” gostro-intestinal, 88§

m {raumatie heart disease, 142

pencardial, 107

subainbial, @ coronary ocedu-

srom,

surgeal emergency, 153

transfsion, for, 153

with Dicomarol, 107

with syncope, 113
Hepann, clotting time, 1063

i angma pectons, 78

1 coronary occlusion, 105

10 pulmonary snfurction, 103

pratamme sulfate, 103
Hepatie disease, m caagestine

fadure, 73

wath syncope, 120
Hepatomegaly, an heart falure,

57

Herpes 7oster, vs angina pec-
tons, 7
Hexamethonunn, azotemuz, dan-
ger, 134
m coronary ecclusion, 109
m heart fahure, 6.
m hypertension, 133
n hypertensive  cncephalop-
athy, 1
@ peripheral ewbofam, wtea
e nal,
with hypatension, 134
Trendddenburg posttion, 134
neasynephine, 134
Thatus herma, +3 angma pecs
torv, 76
Hiceup, ' coronury acclusion,
1

w heant faure, 73
treatment, 7-

anyl nltnte, 74

carbon dionde mhalation, 74

«ther, 73
ety Monde, 74
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Heart fmlure, blood,

Index

urea, 68 Heart falure, blood, urea, left

volun
bloodless phlelxotunw 61
bronchospasm,
cardiac asthma, 57

curhosss, 73

output, Ingh, 55
cervical vemns, distention 57
chlonde level, 69
cohtts, 74
«onstipation, 73
cortisone, 124
dehydration, 68
desony cortrcosterone, 54
dyspaea, 57
edema, 54
cenemas, 74
hepammeg.\ly 57
hiceup, 7.
h,dmumm 2
hyperchlmenne acdoss, 66,

h)pmmme heart disease,

hypochlaumw alkalogs, 69

hypopotasserma, 69

m anemua, 56, 72

m atnal fibnllation, 22

in ben-ben, 55

m coronary occlusion, 73, 94,
95, 96, 111

in cor pulmonale, 62

10 hyperthyroidisin, 7%

1 Paget's disease, 55

wn pulmonary discase, 62-64
acute, 62, 63
chronic, 62
wfarchon, 101
infection, 62, 64

1n theumatic fever, 124

n theumatic heart disease,
53

m suogical curgentues, 147,
18

1a tachycardia, L
1n traumate heart disease,
142

ventricular faluse, 57, 58

hser disease, 73

mechamsnt  ( pathogenesis),

3

"bﬂd\\\ard" failure, 54,
(:mh.w output, 53
“forward” {al]ure, 54, 55

nausea, 73,

obesity, 66

orthopnea, 57

prostatic disease and dre-
sty

pulmonary  congestion, 58,

“refractory”, 72

renal blood flow, 56

right  ventricular
acute, 62

shocl, 59, 127

stroke volume, 53

sympathetee nerve discharge,

fatture,

therapy 1n elderly peoplo, 70
treatment, amnoph) fne, 58,
[

ammonmm  ilonde, 68,

bod rest, 64, 67

cation exchange resns, 71
charr treatment, 58
Diamox, 71

Dicanarol, 64

dx’g:tnhs, 23, 56, 58, 96,

dngmlu touaty, 70
tassunn loss, 7

dareties, 64, 67, 68, 70
Cumertilin, 6‘{)
drag effect, 7
\m"wh,ann ba 70
mercursal, 64, 70
Neohydrn, 67

Dramanne, 74

fluid m!ah:

gital,

me.lmellmnlum. 82



Index

Heart faxlurg. treatment, “lona-
c”,
laxatne, 73
ligation of mferior vena
cava, 73

morphine, 58
Oplates, danger, 73
Fantopon, 59
Paracentesis, 72

Pprotun intale, 73
radioactne 1odine, 73
sodium, diet, low, 64

eatrction Jevel, 69

retention, 56, 67

uomerm, 66, 70
thoracentests, 72
Thorazine, 74
tourniquets, 61
ralvulotomy, 128
Mitamuns, 73
weight reduction, 66

uremia, 70

‘omuting, 73, 74

wheeang, 53

with electroly te disturbances,

(i

8, 69,
with salt depletion, 68
poor dut, 73
restriction, 55, 64, 65
M substitutes, 63
eart wound, 142. Sre Trau-
"m.'lhc heart discase
ematocnt, acute cardio-pulino-
nary msufficcncy, 63
, pulincaacy edema, 61
fematuna, ‘quiniding, 21
Temiplegea, “carond smus pres-

suce,
}meg)abin, 81, 63
temopencardium, due to anti-
coagulants. 107
due to dissecting aneury sm, 140
m cute perrcardibis, 93, 107
® Vaumatic heart discave, 142
5

184

Hamoptyes, m coronary occli-
ston,
tn mutral stennsis, 128
i pulmonary cmbohsm, 104
valvulotony, 12!

Hemorrhage, gastro-mntestinal, 68
m traumatic heart diease, 112
pericardial, 107
subintimal, 10 coronary occle-

sion,
surgial emergoney, 153
transfusion, for, 1
with Diwumarol, 107
with syncope, 113

Heparn, clotting tune, 103
m angina pectorss, 79
1 coronary occlusion, 103
10 pulmonary infarction, 103
protamune sulfatc, 103

Hepatic disease, 1w congestine

failure, 73
wath syncope, 120

Hepatomegaly, m heart falurc,

7

Herpes zoster, s angina pec-

15,
Hexamethomum, azotonta, dan-
gen
1n coronary cecluston, 109
m heart fulure, 62
n hypertenston, 133
n fypertensne  encephalop-
athy,
1n penpheral embolisin, wtsas
arteral, 109
with hypotension, 134
Trendelenburg poution, 134
neosyneplmne,
Hhatus hernu, V8
tons, 16
Hucup, 1 coronary occlusion,
5

angma pecs

2
10 heart falure, 73
treatment, T4
nm{:’ mitsite, T4
carbon dionide ahalation, 74
cther, 75
cthyl chlunde, 74,
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qu:ug.r treatment, Tacin, T4
enicectomy, 75
quindine, 73
sedation, 74
Thorazine, 75
Histanune, test for pheochromo-
cytoma, 137
Homan's sign, 1n pulmonary em-
bobsm, 104
an venous thrombosis, 104
Hospital vs_ home care, in cor-
onary occlusion, 94
Hunger, syncope, 120
Hydergmc, m anging pectors,

H)dml.homx n heart failuse, 72

Hylinone Sce Vitamun K

Hyperch]oremlc acxdous, 69, 70
with ammonmm  chlonde,
69

with sodrum bicarbonate for,

Hy peniosulinism, P ad-
enomata,
syncope, 120
H)peﬂensmn, «neephalopathy,
)leumelhommu 62, 133
1 dissectsng aneurysm, 140
ﬁbccchmmnc’ toma, 136
gnant, 132
Hypcr(vms\\c enses See Hyper-
tensie encephalopathy
Hypcrlcnsl\e encephalopathy,
132-136

n nephntss, chronic, 132
1 pheachromocytoma, 138
symptoms, coma 132
convulsions, 132
headache, 132
nausea, 138
paralysis, 132
voruliag, 136
135

Index

Hypertensne  encephalopathy,
treatment, deatrose, 132
Dxbcnnmmc, 133
Dibenzyline, 133
Dramarmue, 138
hexamethonium, 133
magaessum sulfate, 132
Marazine, 136
spmal tap, 132
Thorazire, 136
Venlod, 133
with coronary 1nsufficiency,
83

with urctma, 132
Hypertensive heart dicase, an
esthesta, 1, 149
with cardiac fatdure, 56
Hypertlyrodism, and  angws
pectorts, 82
diptalis, 29
wnh atnal fibnllation, 13, 14
\udl atrial tachycardia, 13
with congestrve fature, 72
with Iugh cardiac output, 55
I V[K‘r(hymldlsm, Lugol's salu-

m, 3f

\chhol] 40
propy! (hmumul 30
protesn-bound 1odine, 13
quinidine, 30
radioactive 10dine, 1131, 13, 30
supras entricular xachymnlm

5

Hyperentilation, and  postural
Ty potenston, 118, 119
and’ syncope, 119, 120
Ttypochlorenie alkalosss, 69
ammonium  chlonde, 69
carbon dmudc combiaag
pover, 6
hydrochlonc acid, 69
and <oronaty 10-

anu«h,-pcnensuc agents,

r\presolmc 133, 135
Arfonad, 1

" sufficiency, 89
and syncape, 120
comulyions, 120
glucose, 120
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“)popoussgmu
Ko .7l.lauon @duange
3 congesyy o falure, g9
Hypotensy s
‘emm:;n. See Postura) hypo-
0d cotonary 1o, 5
ency, §;
Hypo Bl cmergencies, 14g
,lr;l emita,  (ardige surgery,
Hypotyrondyg, mduced for an.
1S pectons, 81oga
I, syncope, 119

I

Lin Sce Rad
toacty e
b P ctie jodine
acemaker,
ome, 49
Infdﬂhoﬂ. AngIna’ pectons, 56
89

nary, 104

; ftzaumnuc heart disease, 144
blectons, apg coronary nsufh-
Cency, g3

#d supray entncular tachycar-

lnlmtm(heal tube, 11 carduac ar-
153

PetaC, SYTUP of 1n suprasentric-
ular tachycard,a, 39

Isl.hemla, myocardial, i coro-
Iy wsufficiency, §
Suprel, 1 Aoy g’lodz (Stohes-
Adams), 50
J
Jorss, cfusions, an sheumatic
fever, 113

Pans, an rheumatic fever, 113
salicylates, 113, 126

K

RKiEL, 1 anga pectorns, 7
nauvey and somiting, 79

191
L

LaNazosioe ¢ See Cecilanid
“Lonalac™ powder, 61
Laxatnes, cascara sagrada, 74

m heart faddure, 73

il of magnesia, 74
Lethargy, 1n sal deplction, 68
Ltucocytosss, coronary insulh-

adncy, 88

0 coronary occlusion, 105

1 pulmonary mfarction, 105
Lesophed, 1n coranary octlusion,

%5

n shack, 138
in surgical emergencies, 149
Ligation of ferior vena cava for
congestive heart fulure, 73
Low sodwm syndrome, 69
digitabs “toxiaaty, 69
hypertonic soum  chlo-
nde, 69
potassium deficit, 69
tassium therapy, 69
Luver disease, m congestine fal-
ure, 73
Lugol's solution, 30
Magnesium sulfate, i by perten-
swe enceplalopathy, 132
m ventncular Sbrillation, 49
m ventneular tachycardia,
6

intravenous, 48
nausea, 46
vertigo, 46
weakness, 48
Marazine, 1 lypertansne en.
cephalapthy, “136
M, arrhythias, 13
and pulnionary edens, 58
small, 65
Mecholyl, 40
allrgy, 40
and asthma, 40
atropine, 36, 40
carotid sinus «ffect, 3
m atnal tachycardia, 36, 40
rewtons, 40
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Mecholyl, with atual fibnifati

Index

Morpl i cffect, 70

40
Mediasttnum, widened, i dis-
secting aneurysm, 140
Mercubydrin. See Dyuretics
Mereunal  dwretics  See -
retics
Mctamine, 1n angwa pectons, 79
Mctapon, 1n coronary occlusion,
93

Mecthomum denvatives (Cr, Ca)
Sce Hexamethomum
Mk of magnesia, in congestne
faslure,
Milk, powdered, “lonalac”, 64
Mitral stenosss, 126~131
anticoagalant therapy, 127
atral fibnllation, 186
atrial thromby, 126
ball valve thrombus, 126
cyanosis, 126
cmbolectomy, 127
hemoptysis, 126
lelt auncular appendectomy,
127

operations on mutral valve,
128

penpheral embelism, 127
pulmonary cdema, 128
Mitral valvuloplasty See Mutral
vahulotom
Mitral \almf;tomy. cardure ar-
rest, 130
contraindications, acute rheu-
mabc fever, 12
left ventnicular enlarge-
ment, 129
subacute bacterial endo-
carditis, 129
mdications, congestne fail-
ure, 128
hemaptysws, 128
mtral stenosis, 128
pulmonary edema, 126
nght ventrcular cnlarge-
ment, 128
“post-comaussurotomy
drome”, 130

syn-

m acute pencarditis, 126
m coronary occluston, 92, 93
i dissecting aneurysm, 141
0 emergency kit, 10
w heart falure, 58
m pulmonary edema, 58, 59
in traumatic heast disease, 143
mn ventncular tachycardia, 46
intravenous, 46, 92

Muscle cramps due to diresis,

Myotardial infarction  See Cor-
onary occluston

Myotardium, contusion, 145, 146
snfarction See Coronary vcclu-

sion
laceration, 143

N

Nausea, froms Khelln, 79
from Mecholyl, 36
from morphine, 73
from Pronestyl, 45
from quenidine, 20
n congestve faluse, 74
m coronaty oeclusion, 112
m hypertensive  cncephalop-
athy, 138
10 pheocromocy toma, 136
syncope, 11
treatment, 74
Dramapune, 74, 136
Marczine,
Thorazine, 74, 136
with digitalis, 25
Neohydnn, 67
Neostignine, m atral tachyear-
dia, 40
Neosynephrune, caroid sinus, 3%
following we of hexamethon-
nn, 134
i cardiac standstll, 43
1 coronary occluvion, 85
m emergency ket, 10
su postural hypotension, 119



Index

Neosynephrime, 1 supray cntricu-
lar ‘tachycardza, 36, 39
mlsurglcal emergences, 89,
49

syncope, 115, 118
Ventricular  premature  beats,

danger,
Nephis, acute, 132
and hypertensive encephalop-
athy, 132
Neuroairculatory  asthensz, and
postural hypotension, 118
Niacin, mtravenous, for hiccup,
10 congestive falure, 74
Nicotinic acid, 1n angina pectoris,

Nitrites, meffectine 1 coronary
acclusion,
Nitroglycenn, 77-78
77

wm angina pectorss, 77
m coronary occlusion, danger,
93

m emergency ht, 10
prophylactic, 77
syncope, 77, 119
throbbing, 77
Matroglyn, 1n angna pectons, 79
Nodal tachycardia, Figure, 37
See Atnal tachycardia
Nor-epinephrine {Levophed),
coranary occlusion, 95
i pheochromocytoma, 136,
137

o

Osramy, and heart fadure, 66
and surgical cmergencies, 130

Occlusion, artenal cerebral, 108
chrome Dicumarol therapy, 127
w0 dissecting aneurysm, 140
m rheumatic heart disease, 127

Orthopnea, heart falure, 57

Ouabam See Strophanthsn G __

Ovygen therapy, for hiccup, 75
in congestive falure, 59, 63

13
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Oxygen therapy, 1 coronary oc-
clusion, 95
in pulmonary cdema, 59, 60
1 surgical émergencies, 145
uader increased pressure, 59

4

PACEMARER, AV bluck, 51
Tager's discase, 55
Palpitation, 12
mn pheochromocytoma, 136
Pancarditis, 123
Pancreatitis, vs  coronary mnsuffi-
ciency, 85
mm%%on, n coronary occlusion,

n pulmonary cdema, 59
Papaverine, 1 angna pectors,

79
taracentesis abdomunis, 1 con-
gestne falure, 72
laraldehyde, mm acute cardio-
pulmonary wnsufficency, 63
Paralysis, m hypertensive crises,
132

Paraplegia, i dissecing ancu-
nysm 140

Parasympathomimctie  drugs, a-
cetylcholine, 40
atropine, 36, 40
m suprasentneular  tachy-
cardua, 4
Mecholyl, 36 40
neostignune, 40

Paravertebral block, aleohol, for
angma pectorss, 82

Tarcdrine, 1 postural hypoten-

sion,
n Stokes-Adams syndrome, 50
in syncope, 118

Parorysmal atrial Sbnllaion See
Atral fibnllation.

Paroxysmal tachyeardia, 11, 12,
Tables, 15, 41" Sce Atnal fibnl-
labon, Atnal flntter, Atnal
tachy cardia
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Penictlhn, 10 beart fatlire, 64
Peppur, 65
Peptic ulcer vs angna pectors,

7
Perscasdial effusion, 10 dissecting
ancury sin,
m theumabe fever, 126
m taaumabic heart disease,
142

sahcy lates, for, 126
Pencardial rub, 1 rheumatic fe-
ver,
wm traumatic heart discase,
19

26

tramnatic heart disease, 142

Percarditis,  acute,  antcoagu-

Iants, danger, 107

electracardiogram,
125, 126

iniction rub, 128

m coronary occlusion, 91,
92, 107

n rheumatic fever, 124, 126

w traumatic heart dusease,

Figure,

morphine, 126
Fenpheral resistance, and syn-
cope,
Peritrate, 1 angina pectonss, 78
Pernicious anenma, and heart fail-
ure, 72
Perspiration See Sweating
Pheochromocy toma, 136-138
and postural hypotension, 118
basal metahohc rate, m, 138
electrocardiogram, 137
epinephrine, 138, 137
nor-cpmephiine, 136, 137
symptoms, abdominal  pam,
138

glycosuna, 13¢
nausca, 1368
palpitation, 136
sweating, 136
tachycardia, 136
sertigo, 136
vomiting, 136
tests, Benzodioxane, 137

Index

Pheachromotytoma, tests, husta-
mine,
Regitne, 137
treatment, Dibenanune, 138
Dibcnzyline, 138
Levophed, 138
surgery, 138
with hypertunsv encephalop-
athy, 136
Fhlchtts, anticoagulants, 101
I'hlebothrombosis, Dicumarol,
reventive 1o heart fadure, 61
Phlebotomy,  acute  cardio-pul-
monary insufficiency, 63
bloodless (tournuquets), 81
10 heart failure, 53, 56, 57
1 pulmonary edema, 61
ncedles, emergency kut, 10
Phrentcectomy, for hiccup, 75
Plasima, i traumatic heart dis-

case,
Pleural effusion, 1 dissecting an-
eurysm, 140
.0 heart failure, 72
Pleunsy vs angina pectorns, 76
Pneumonta, and auricular fibnl-

lation, 14

Prcumotharax s&  angma pc-
tors, 7

Polomyelitis, and  pulnenary

edema, 38
“Post-commissuratomy
drome”, 130
Postural hypotension, 118-119
cardtac oupnt, 11
ctiology, Addisan’s discase,
118

syn-

amy! mnte, 119
cord tumor, 118
diabetes mellitus, 118
Dibenzyline, 119
hexamethomum, 134
hypenventdation, 118
hysteria, 119
neurocyculatory asthenia,
118

nitroglycenn, 119
pheochomocytoma, 118
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Postural hypotension, ctwlogy,
sympathectony, 118
tabes dorsalis, 118
Thorezwne, 74
syneape, 11§
treatwent, abdomnal Belt,
ue

atropine, 119

hed, ulted, 119

desavy corticosterone, 19

slastie handages, 119

epucphrine, 119

neasynephume, 119

Paredime, 119

salg, 119
Potussum-seram, ACTH, cllcct

123

congedive falure, 69, 124
e pletion, 28
determmatson, 63
digitalis towwaty, 28
daretes, offeet, 70
ectrocardragram, effect, 28
tovaty, 28
Fotussnum salts, arthy thaw o
a

m atrial Abellation, 22, 28
n digitsks taatcty. 28

n emergency hat, 10

s frart Juees, 28, 121

30 Jow soduim syndrome, 69
e ventnoudar fibrtfavon, 49
1 yventneafar  tachyeardse

tone (fects, 28

“Teiples’
Promature boats, 153
and parayyumal Gebyesedts,

53

soacty, 52

wmear, 53

dugtalis, 25, 43

@ congustne fnhwr, 70

w coronary seclvion, 53,
97, 9 -

1 vargreal proceduccs, 51

cosyie phrne, 39

treatment, alevhole bevers

ages, vhmmation, 52
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Fremature beats, treatment, Pro-
nespl, 52
pryclitatrie theapy 52
quoniding, 52
sedation, 52
smaking, impration 33
sentriendge, SG-5%
Premonnory. phaw, of varon i
acclusion, K5, §
R mtenval, prolauged,  cor
ey aclusbn 99
m digrals 25
Priscolme, 0 perpheral cmby
fm, mtra-arterial, 109
Probanthiae Sor syncope, 118
Procane amrde See Pramesty!
Procaine, miravenous, 1 surge 51
procedures, 48, 4
Proncon] (procane amrde), -
granulocytons, 43
and paspusa, 45
caxomary oesbason, O7
¢lectrocardiogram, 43
w atral fbnlaton, 22
in atngl Rutter, Table, 41
in awgl tachycasdia, 38, 39
n cardrac cathetenzation, 43
Mandstill, 152
n umergency Mt 10
w surgeal procodurcs, 13
149,150, 152
ntrarcnots, 43
m seatrculas fbrdlaton, 47

32
premature heats, 53
prophylactic, 42, 4G

tachycardis, 4348, Fige
ure, 43, 97
Pragal duouracl, an anguaa de-
cubitas,

o eertythouas, 30
1 hypirthyrotdisa, 30
Frontatic doease, sadw g Cath-
etes, T
wwrounals, «ffedt, 76
Crataemne  anlffate, hepantaze
tioni, 103
Protean mtahe, m congstne fal
ure, T
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Prothrombin tune, m Dicumarel
apy, 105
Tsychatric therapy, in prematurc
Leats, 52
in syncope, 120
Pulwopary  congestion,
phylhne, 50
i coronary occlusion,

avuno-
I8,

n heart failure, 58, 60
mercunal dirctic, 61, b8
mosphune, 58, 59
ovygen, 59, 60
Pulmonary discase, chronic, and
cardiac’ failure, 55, 62
Pulmonary edema, acute, 5562
bubbling rales, 59
cardiac output, 53
Cheyne-Stokes  resprration,
60

<yanoss, 58

lyspnea, 58

emottonal disturbances, 58

exerctse, 58

hematocnir, 61

m coronary occlusion, 58,
89, 98

10 mitra) stenoss, 128
in surgical emergencics, 148
nieals, large,
parorysmal tachycardua, 58
pulmm)clms
shock, ‘60,
trauma, 58
treatment, alcolwl vapor, 62
aounophylline, 60
anti-foaming agents, 62
atiopine, 59
Ceddand, 60
Demeral, 59
digoun, 61
Dilaudid, 59
dweeties, mercural, 61,

88
‘hexamethomom, 62
yautral valvulotomy, 128
morphune, 59
ouaban, 60

Indes

Pubnonary  edeina,  treatment,
oxygen, 59, 60
packed 1ed blood cells, 63
Pantopon, 59

phicbatomy, 1
bloodless, 61
strophanthen, 60, 61
venous pressure, 61
Wwheezing, 59
Pulmonary embolism, 101-105
acute cor pulmonale, 63-63
anttcoagulant therapy, 101,
4

10.
cough, 104
dnl'fcnnml diagnows, 102,

spnca 104
{(ctm(nrdxoghm
103, 104
fever, 104
hcmoptysts, 104
Homan's sign, 104
1n coronary o¢clusian, Table,
2

Figure,

nght bundle Branch binh,
0t

shack, 104
tachycardia, 104
with coronary 1nsuffiunty,

FPulmonary ln[arulon, acute cor |
pulmonale, 6.
anhm.\gulnnl thmp}. 1M~
103

fcvrr, 104
m congestane falure, 101
w rhewmatic heart discase,
127
m surgical emergencies, 150
lencocy tosss, 105
Tulmonary lniuuon, acute cor
pulinonale, 6
m congestive fm)um, 62, 61
penaillin, for,
!ulu.- defiat, m anncolar fibrlla-

l’urpum from Proncy), 13
from quindine, 20
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Q

Quinsming, 16-22
antdsarctie offeet, 70
anthustentnes, 21
caroted sins, 38
emveals of, \8
sdiosy nerasy, 2
m atnal hbnllannn, 14-19, 30
e it fAutecr, 32,
n atriad (.ldl)urdu. 38, 38
m ALY black, 21
wn bundle branch block, 21
1 coronary occluston, 97
i cnesgeiy lat, 10
1 hweup, 75
w hmenh)mndusm, 18, 1
wm al”,
w premamre beats, 52
2 suprasentricular tachyeareha,
21, 38, 38
m surgnal emergenus, 149
m 4z‘mmmlar fibnlanon, 47,

n ventnonlar tachyeardia, 43,

87,

sntramuseular, 17

stravenous, 17

m.\ml(nanm dose, 18, 33

lecholyl, 36

plasma concentration, 17

prophs lactic 18

*Quimadate”, 18

rhennatic fever, 38, 3%

sensitioly, 16, X

sinus rhy thin, sestoration. 13

tonse effects, 17
“onchomsmt”, 20
Aectsocardigeam, 21
hematurea, 21
laryngeal < dema, 20
purpura, 30, 2

n

Haposerns odime e Nzt
prstons, 842

e

Radwactive tadine 1 congestnt
heart falure, 7
s hypoethyraidm 30
Regstine, 47
m pheochromocy tama 137
Henal function, blaod fiow, 56
excretion, 56
Rescrpusie, m anguia pec torns 79,

Respsration, acttficaal dunng op-
cration, 131, 153
Clieyne-Stokes ammophy e,
60

spandine depression, 20
Respisators 1@ acute cxrdlu~ple—
monry wsafhaency, 6
Rheuraic fever, 30, 51, Tea-1s6
ACTH 123, 124,
udmn.ﬂ cortical rotmoncs,

mh,mmm, o9, 3%, 123
o Sbellatan, $8, 29, 31,

de potassom, 124
casdiac tamponade, 326
carditis, 31, 123
congestive faure, 123, 124,

125
cortisone, 123, 122, 126
diptabs, 29, 31, 124
ectrocasdogram, 326
frction rub, 13
frust quices, 124
allap dmhm. 123
jotut pamns, 123
muteal yalhulatonty, 129
marphine, 124
pancardits, 133
pusCordalsifion. 121
tappngz. 128
nearitss, acute, 123, izt
Fruse, 125, 126
qnakliac, 18, :u
aheylatcs, 123, 1
sedunentation rate, 1_,3
sk, 324
tadhyiandn, 123
SEheams i e ut give are, 126-131
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Tndex

Rhewmatic heart disease, anfico-

agulants, 12
asutes, 73, 126
atrial fibnllation, 126, 129
atrial thromb, 126
bactental  endocardis,
subacute, 12
ball sah e thrombus, 126
tardiae arthosss, 73
compussurotomy See M-
tral vahulotomy
congestne fafure, 128
<yanosss, 126
Dicumarol, 127
digitalis, 29, 31, 124
dyspnea, 126, 128
embolectomy, 127
embolization, 127
hemaptysis, 128
left auncolar appendec-
tomy, 127
mercorial twyectians, 1235
uuteal wsulBierency, 127,
128

nutral stenowis, 126-128

mtral valtulotomy, 128

morphine, 126

ovygen, 127

“post-commissurotormy
syndrome”,

premature beats, 19

pulmonary edewa, 128

pulmonary infarction, 127

nght ventncular enlarge-
ment, 128

shock, 128

surgical emergencies, 148

ventriculay tachycardia, 42

Rupture of the heart, 146

S

SabpLe embolim, 110
Salicylates, m sheumatie ferer,
o

Sal

line, mtravenous, n surgical
cmergencies, 148

Salnvation, wath Mecholyl, 40
Salt. depletion, with diretys, 6
m heact fulure, 55
m postural by potension, 119
restnction, 55, B4, 65, 96
Saft substitutes, 1 heart failure
5
potassium chlorde, 65
Scotomats, an - digtahs therapy,
25

Sedatnes, for hiccup 1 conges-
tive faidure, T4
in angina pectons, 80
1 atrial hbriflatien, 14
m paronysmal tachycardi, 13
n syncope, 120
Sedimentation rate m  coronary
smsuffivency,
1 coronary acclwsion 91
n vheumatic fever, 123
Senual intercourse, s coronany
msofficiency,
Shock, epmephime, 50
from Mecholyl, 40
n arrhy thmuas, 12
1 A-V block, 50
n congestve failure 58
m coronary acchion, 89, 94
95

w dissectng ancurysm, 140

w parorysmal tachycardia, 12

w pencardits, 126

m pulmenary vdema, 5%

m pulmonary embohsm, 14

i traumatic hieart diease, 142
1

m ventrieular filbnlliton, 47
morplne solfate, 59
aygen, 93
periphesal, 59
postoperating, n coronary -
sufficency, 88 B
Trenddlenbug pastian, 95
Smws bradgcardsa, 51
atropine, 52 ~
carohid smuy stmwhition, 51
digitabis, 35
izziness, 51
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Simus brad d hed: 52
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(K and G), m

syncope, 51

Swus” rhy lhm. restoration  with

qunidine, 1
Smus tachycardia, d,ﬂexenual di-
agrosss, Table, 1

hyperthyroidism, 51
radioactse sodine, 51

Shin eruptions with quinidine, 20

Sodwum ” bcarbonate,  salt-poor

atral fibnllation, 22
n coronary occlusion, 96
m emergency hit, 10
i pulmonary edema 60

i sapraventicnlar  tacdy
cardia,
i venttieular  tachycardia,

Figure, 44
“Strophoud *, 22
Subacute bacteral endocarditis,
Iy ulotomy, ated

iet,
Sodwm ¢hlande, Jiyp m
low sodwm syndiome, 69
Sodwum, serum level, 69
depletion, 68
ret, low 1, 64
ffect of caerase, 67
excretion, 56
3 congestve furlure, 6
m o surgl(.al emergenaes,

Tetention, 56, 67, 124
Spnal cord tumor, pa\mral hypo-
tension, 118
spml tap, }.,penenmc -
cephalopathy, 1
Spondylms v aana pectors,

Stab wound of heart, 142
Status anginosus, 78, 50
Dilandud, 80
tro"l)(en n,
Steering wheel amdems, 145
Stokes-Adamy  syndrome,
tahs overdosage,
m heart luLL. 49
syncope,
treatment, eplu.dnnc. 50
«pnephane, 50, 99
Isuprcl, 50
pacemaker, 50
Parednine, 50
thumping on precordum,
5

g

 sentncular Abnllatian, 47
Strokc voluie, m cardne falore,

Strophanthn (K and G), 26

129
Subenducardium,  ischemz, 1
angina pectons, 77
1 coronary msufficiency, 84
4
Sudden death, n ventncular
Supraventricular tachycarda, 12
See  Atmal  fibnilation,
Atrial flutter, Atrzal tachy

cardia
differential diagnosts, Table,
15

Surgical emergencies, 147-154
age, 147

nmbulauan, 50

and angma pectonss, 68, 148
angsthesia, 88, 147, 149
archythmuas, 147, 139, 150
respuration, 151,

atropine,

calcum Ll\londe, 152

cardiac arvest, 50, 151-154
compression, 152, 153

resusOtabon, 152
chalecystectomy, 148
CO,, 153

coronary nsufficiency, 147,
149

occlusion, 148
(:ydo]’)ro ane, 149

arrhythmuas, 149, 150
delibrlation, 152
digtalization, 148
endotracheal tuli, 153
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Surgical emergencies, ephedrine,
149

epinephrne, 152, 154
ether, 149
fluid 1ntake, 148
beart failure, 147, 148
hemorrhage, 88, 153
hypotenston, 149
drugs, 149
Levophed, 149
mouth to mouth breathing,
153

wnyocardial mfarction, 148
neosynephrme, 59 149
orygen, 148 152
postoperative thromboembo-
Tism, 150
Procame, 152
Pronestyl, 149150
pulmonary edema, 148
mfarction, 150
qunidine, 149
theumatie beart disease, 148
salne mtrasenaus, 148
sodium mtake, 148
spinal anesthesta, 149
Stokes-Adams syndrome, 150
Thiopental, 149
sthumping on chest, 154
tramsfusion, 153
Vasowyl, 149
sentrenlar fibnltavon, 149,
150, 132
tachycardia, 150
Surgical procedures, anastomons
ng Aorta to carendry sius,
8

auncular appendectouy, 127

cardiopencardiopesy, 52, 53

embolictomy, 109

eacsion of cayotid s, 118

stral valve, 128-129

phromccctomy, 75

therauc sympathectomy, 82

thyrordectomy,

traumatic heart discase, 143
Sweating W oronary occlovion

89

Index

Sweating, m pheocliromocy toma,
136

syncope, 115
Sympathectony, postural Tiypo-
tension, 11
thoracie, 1n angmna pettors, b2
Sympathetic nerve block, 82
Syncope, 113-122
ancty, 120
carduac output, 113
carotid swas, 115, 117, 118
corcbral anoaw, 113, 122
artenosclerosss, 113, 122
cJome twitching, 115
«onvulsions, 118, 120
diagnoss and ticatment, "Table,

digatalis, 117

dizziness, 5.

ectroencephalogram, 120

cmotiomal disturbanees, 113

epeplinve, 115

fanting, 113

from {rght, 113

from heating pads, 115

from mtrogh cenn, 77, 119

from sight of bluod, 113

ghicose toterance test, 124

grand saal, 115

heart disease, 121

hysterta, 119

m anuma, 122 -

0 aorhie stenoms, 12

1n arrhythaas. 11,12, 51 12t

i asystale, 50, 121

n A-V block, 121

1n bradycardsa, 31

i calafic m)m(‘ stulm{s;

n corondl ochuston, e

n Loughi% bonts, 113, 120

1 dussecting ancurysm,

n hemorrhage, 113

m hepatie diease, 120

i hungen 120

I oyeTative pancreas,

1 pancreahit adenomatt,

m postural hyputensios.
119

12

120
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Syncope, m smus bradycardia,
51

1 Stokes-Adams syndrome, 50,
121

newrogenic, 113
peripheral resistance decreased,
113

stramng at stool, 120
suggestion, 120
tght collars, 117
treatment, atropine, 118
Banthine, 1
deneryation, 118
ephedrne, 118
glucose, 120
neosy nephnine, 115, 118
Parcdrme, 118
Pro-Bantlune, 118
psychatnie, 120
sedation, 120
Valsaha maneuser, 120
sasodepressor, 113, Table, 114
mth h,pencnnlzuon 119
wath

2

Thorazme, m hiccup 75
m hypemnsn ¢ encephalop
athy,
pa,mx’al hypotension T4
Thromboss, atral, 126
ball \a]\e thrombus, 126
coronary See Coronary ucclu-

m .)unuﬂ;u‘ fibnllation 19

10 mitral stenosss, 126

mural, i corunary occlusion
91

venous, Homan'’s sign, 104
Thumping on chest w.xll m car
diac arrest, 154
Thyrodectomy, n angma pec-
tons, 81
Thyzatoucosis
roidism
Tinmtus, due to quumdine, 20
Tobacco, m atmal tachycardu,

See Hyperthy-

mn coronary msufﬁuency,
tachycardia,

T

Tanes dorsahs, and postural hiy-
potension, 11
Tachycardia, dfferentiation, 15
nodal, 12, Figure, 3
paroxysmal, 11, 12
sinus,
supraventncular, 12-15, 28
ventricular, 4247
Tamponade, cardiac, . theu-
mate fever, 1%
m traumabic heart disease,
143

Testosterone, 10 angma pectons,
79

T]ummnn, 1n emergency kit, 10
n heart fadure, 66, 70

'l]unpv.nta] 149

Thoracentcsts, 1 congestive fail-
ure, 72

Thorazine, n congestne heart
farlure, 74

P

Toum.\qucls. mn bloodless phle-
botomy, 61

n cmelgency Aat,
Transfuston, i ;\nklmmg\dnnt

m coronary case, 107
1n coronary nsufficiency, 85,
89

1 coronary occlusion, 94

w pulmonary _edema, ~ with
pached ced blood ccli, 62

1 surgical emergency, 1

n traumatic heart dls(aw, 143

wtra-artenal,

Traumatic heart disease, 142-146
bullet wound, l~l" 144
cardiae arrest, 1
mrdlac tamponade, 142,

con;:un\ e heart falure,
142

coronary msuffccncy, 145
coronary ocelusion, 144
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Trawumatic heart disease, cntena

Index

v

m suprascatric-

for carciac  damage,

145-146 A acaL refleses, 38
Ifferential d L 145~

146

1

ular tacliycardsa, 35, 39
1 surgacal emer-

144

hcmopcﬂcurdmm, 142,145

hemorrhage, 142

w hovers, 144

morplune, 143

myocardial  contustons
145, 146

myocardal Laceration, 143

penetrating wound 142

pencardhal tap, 142

plasma, 143

rupture of the heart, 146

shock, 142

acar-

transfusion, 143
\nlh acute  pencarditss,

with anh thnuas, 145
with n!rm{ fibrrlation, 145
ray, 14
Trendelenburg powition, 1 cor-
onary occluston, 95
n shock, 95
w use of hevamethomum,

Ingeminal xhylhm, digitalis, 25
Tromevan,

u
Urga, blood, durmg mecural
duretic therapy, 6
Uremia, from mcreunal dhuretics,
70
Iyputensine  encephalopathy,
132
Canalysss, tn Dicnmarol therapy,

1
Unnary tetention, mercunals, 70

gencies, 151
Valalid manemcr, m syicope,
20

Vasopressor drugs, i coronary
occlusion,
Levophed, 94
neosynephinne, 95
\'.x\o\vl, 93
amne, 85
\.nuui i atral tachy cardia, 39
n coronary occusion, 45
1 surgical emergencies, 149
Venous pressure m pulmonary
edema,
Venous pulsations, atrial flutter,
i ventncular tachscardia,
42
Ventsteular aneurysm, 111
Ventrrcular  entargement, Rt

vabulotomy us contramdca-
tion, 129

Ventrcular euhr;.,('nunl nght,
vah ulotomy,

Ventricular ﬁlmlhtmn 11, 4549
ancsthesia, 47
atropne, 49
canf:nc stanchtill, 49
convuluons, F
ctiology, coropary ocelusion,
47, Figure, 48
dngntaln, 47
clevtie shock 47
SlaLm-Ad.um syndrome, 47,
i
ulddcn dc.uly. 47
surgical pmtcdur(‘s, 9,11,
150, 152
treatment,  magnestum sul-

potassum, 49
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Vintnculae hbnllaton, treatment,
Frocane, 49
Pronestyl, 47, 49
. qumdine, 47, 49
\enmc:;ar tachycardea, 11, 42~

Lundle branch block, 31

trom digstalis, 42

tr cadiag catheterization, 42

 waonary dieave, 13, 42

M coronary  occhusion, 13,
44, 97 v y

in ﬂwmmuc heart diseasc

® surmeal emergencies, 150
Mercubydnn, 45
Prevention, adrenergsc
Uocking agents, 47
Procame, 46
treatment, atabrine, 16
magnesium sulfate, intra-
senous,
morphine, antras enous, 46
potasaum chlonide, 46
salts,
Pronestyl, 4346, Figure,
4, 150

quimidine, 43
‘enous pulsations, 42
aous pulse tracngs, 42
with 4.V block, 45
with ¢yclopropne anesthe-

s, 4
Wolll-ParkimsonAt e v
drome, 12
Venlod, m Inpe terne (meph
alopathy, 133
Vatige, tn arhythaus 1L
0 pheoclromo ytoma, 156
n sinus bradycardn 5t
m syncope, 51
magnessum sulfates
Visutl disturbances, d
quisadue,

46 -
hptabs, 23
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Vitanun E (Alpha Tocopherol),
m angima pectorts, 79

Vitanun K, to Dicamnarol therapy
107

Vitamun K oude, 106
Vitamuns, wntdke 1

falure, 73
Voming, digitahs tortaty, 25

Dramamine, T4

Tor tachycarduas, duction, 39

in arrhythmuas,

in congestve fahure, 73

in coronary occlusion 73

1 pheochromacy toma, 136

Khella, 79

Mechohy 1, 40

morphune, 92

Thorazine, 74

treatment, 74

with quimdine 20

congestive

W

WaTrn, ercretion, 63
intake,

Weakness, 1 salt depletion 68
i symeope, 113
m,;,mmp; sulfate 46

Werght, “drv”, 68
seduction i heart falare, 66

Vi heezing, 1n cardiic asthima 57
i pulinonary «demn, 58

W alff-Parkinson-Wlute, and ven-
trcular ticlncardia, 42

Wi imtne, 10 coronary acchraon,
»

X
Ay dissecting ancurysm,
140

m tranmatie heart disease, 144









