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INTRODUCTION

No period m the history of Medicine has witnessed a greater
change i scientific and chnical concepts than i the years
following World War II Tins 1s especrally true m the diag
nosis and treatment of the acute medical syndromes statis
tics indhicate that many newly developed life saving measures
have placed a number of former enitical medical emergencies
on 1 more ful level of managi The discovery of
new drugs new nstruments and new procedures have wid
ened the scope of most of the medical syndromes presiously
considered to be mnevitably fatal and hopeless Added to
these advancements are the increasing professional imphea
tions engendered by the rapid expansion of prepaid medical
care projects health and accident insurance and compensa
tion medicine with all of the complieating factors inherent
ma third party system

All of these new facets of modern medscal practice have
focussed attention upon the need for reconsideration and re
apprarsal of many former methods employed m the diagnosis
and treatment of the varous acute medical conditions This
15 ot to s1y howeser that all previous practices are ready
for abandonment on the contrary practical climeal expent
ence has demonstrated that a number of older methods still

10



INTRODUCTION 11

serve very useful purposes modified perhaps m some mn
stances by recently acquired knowledge related to their spe
cual field of application

The hall of 15 faced by every phy
sican the problem of ntegrating what 1s new with that
which 1s old the question of tccepting the recently discov
ered and discarding that which 1s no longer of value and
the re evaluation of cherished concepts i the hght of sc1
enbific progress m the vanous discplmes are all important
factors 1n the growth and advancement of chimcal medicine
To the busy physician however the final selection may be
confused or delayed by a vanety of unrelated 1ssues con
cerned with time expediency and opportumty at the same
time there 1s always the personal awareness that sooner or
later some compromise must be made in Ius traditional con

cepts as these are faced with newly acquired scientific infor
mation

The problem of such selection 1s admittedly not an easy
task and upon those who attempt to render decisions which
my be far reaching there rests a burden of responsibihty
which 15 unreservedly recogmzed by the authors of this vol
ume In this connection 1t should be said that 1t 1s doubtful
that any single mdividual regardless of s medical back
ground and achtevements would venture alone to cover the
wide area mcluded m the consideration of the acute medical
syndromes and emergencxes n an age of lﬂCl’EaSlng specml
1zation the hmitations of specihc knowledge and expenence
makes 1t impossible for one single author to assume the m
phed obligations mvolved 1 a work of this magnitude and
SCDPS

This book 1s based upon practical expenence and full use
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of statistical data from all available sources has been em
ploved When the volume was concen ed the subject matter
was allocated 1 1ccordince wath the results of a nation wide
poll in which physicians 1 actrve practice were ashed to hst
the type of important ncute medical problems wiich they
had been called upon to treat 1n the previous 5 years Con
cerning 3 general groups there was an astomshing agree
ment these were cardiovascular gastromtestnal and pul
mon-ry 1 the order named A varrety of medical emergency
conditions constituted the fourth group the clnef of these
were acute diabetic problems acute nephritic enses wath
urema urinary suppression and edema and finally acute
barbiturate porsomng The volume 15 thus divided mto sn
sections each concerned with these basic specialties of in
ternal medicine It s fully recogmzed of course that con
siderable overlipping of these fields of mterest may and fre
quently does oceur m certain individuals and cross reference
1 such instances 1s freely emploved

In attempting to heep the volume s concise as possible
and msofar as 1t has seemed to be expedient detailed pres
entation of antomie and phy sivlogre subject matter has been
omtted 1t has been assumed that the reader 1s familiar with
the bastc science aspects of the 1 arious syndromes discussed
On the other hand 1 free discussion of the common prob
lems i olved m diagnosis and trextment permuts a broader
scope and uscfulness of the book

Most of the opimons expressed are the results of the per
sonal expenence of the writers and represent therr consid
ered judgment n certain entical situations which have 1ssues
subject to debate It 15 1n these wnstances that 1t 1s hoped that
the valume will serve the physician i those trymg hours
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which re so frequently 1 part of the acute medical syn
dromes In the management of the various emergency con
ditions where the difference between life and death 1s spelled
out by prompt recogmtion and treatment of the basic pathol
ogy responsible for the situation the authors hay e spared no
effort m the attempt to clanfy each problem that may occur

The authors have enjoyed wnting this book and wish to
extend grateful appreciation to themr respective assistants
and to their secretanies for their techmcal help A word of
thanks 15 also given to the publisher Mr Georg Landsberger
for hus wholehearted support during the preparation of the
manuseript

Albert Sahsbury Hyman






Part |

THE CARDIOVASCULAR
EMERGENCIES

AvLpErT Sauiseury Miyaman MD FACP FACC DIM

| | HEART AND CHEST PAIN

“Heart pamn occurs m many forms and 1n many conditions
Perhaps 50% or more of all painful complants attributed to
the heart have no cardiac eticlogy moreover the pomt of
reference may cover a wide area involving the entire chest
and upper abdomen Individuals complamming of heart pan
employ a wide vanety of desciptive phrases colored by a
number of preconceived 1deas both true and fancied Pain
i the heart i contrast to other types of pain always car
Tes @ more ommous sxgmﬁcance to many heart pam 1s
synonymous with sudden death It 1s little wonder there
fore that painful sensations ansing m or near the precordial
area are more likely to be the chief reason of seeking medical
care than any other symptom

Many studies have been made of heart pain hke all other
types of somatic pain the responsn eness factor as well as
psvchogenie  embellishments play—an wmportant role mn

15
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any gien patients subjective 1eactions The actual seventy
of the pamnful stimulus the specific locahzation of the pomt
of maximum intensity, its mode of onset its relation to
physical or emotional stress 1its duration the pattern of
its subsidence and the post episodal symptoms provide 1
clinical framework within which the practiioner may quickly
separate the pseudo-tvpes of heart pun from those with cr
diovascular imphetions The concept of pseudo heart pam” .
requires a few words of explanation the phrase was m wide
use over 1 century and a half ago to explun the phenome
non of precordial pamn ansing m other orgins and structures
near the heart “Heart burn for example was ongmally
considered to be an overflow of stomach acid on the heart
Iater in the 1890 s stmul arisig 1n vrious organs were sud
to reach the heart by way of the autonomic nervous system
Thus a diseased gall bladder could produce pamful symp
toms referred to the cardiac area In 1932 the concept of
pericardial displacement and pressure from adjacent struc
tures recened the attention of physiologists and clinicians
One of the most common recogmzed cuses of pseudo heart
pamn 15 elevation of the left leaf of the diaphragm by a gas -
filled stomach eructation of gas 15 usually promptly followed
by lessening or complete disappearance of the “heart pam”
m such patients

EVALUATION OF HEART PAIN

Since heart pain 1s purely a subjective expersence the exam
1er 1s imited to the information which can be obtuned from
the patient A comprehensn e routime of questioning 15 nec
essary and may greatly simphfy an otherwise confused wnd
apparently complicated chimical pricture Duning an attach of



HEART AND CHEST PAIN 17

severe pan an mdnadual 15 not bikely to take hindly to a
long mterrogation but a few well chosen questions may se
cure sufficient data to make a presumptive diagnosis and to
start treatment promptly At the very begmmng of the ques
tiomng 1t 1s 1mportant to convert the patient s attention from
a subjective to an objectne viewpomt Parsonnet called this
a change from the first to the third person It1s a general ex
perience that pamn studied n this hght usually becomes less
dramatic and less fearsome In fact many episodes of pan
have entirely or partially subsided dunng the detailed dis
cussion of the condition with the patient

The actual seventy, of the pam should be objectively estt
mated here the dolor scale of Besser 1s of great value The
patient 1s asked 1f he can recall the most severe pawn that he
has ever suffered this may have been 1 toothache a fracture
an attack of acate appendicitis a gall stone eplsode Usmg
this 1 a scale from 1 to 10 he 1s now ashed to grade the
present pam m relation to the mauimum pan which he has

bered In most the severity of the pam

which was first descnibed as “excruciating” or  unbearable”
1s now reduced to grade 6 or 7 and sometimes to 4 or 5 On
the other hand 1if the pamn 1s stll graded as g or 10 1ts m
tensity can be accepted as chmeally sigmficant

Local Speaific 1 1

of the pomnt of maumum
ntensity may hate objective mplications  Extracardiac
causes of “heart pan” usually have a wide distnbution which
may encompass the entire chest the epigastum and even
the left and night upper quadrants of the abdomen The pa

tient should be ashed to place a finger on the most panful
spot While true heart pain has no common pattern the
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dividual with angma pectons for example quickly locahizes
the area which 1s most pamful In pseudo heart pan the pa
tient may point to 3 or more points widely separated and usu
ally 11l defined m repeating the lochzation a few mmutes
later new poimnts may be mndicated and the previous ones
omtted This rarely occurs i true heart pan

It should be pomnted out here that the entire subject of
heart pamn is still in a lughly controversial stage the complete
mechanism of the excruciating and shock producmg pam of
coronary occlusion and myocardial mfarction 15 unknown
Open surgery of the heart has shown that the myocardium
per se has few 1f any pam fibers 1 contrast to the penicar
dium and serosa of the root of the 1orta Afferent nerve fibers
of the baroceptor type apparently carry the pam stimulus
both through the vagus and sympathetic plexus systems
This absence of clearly defined nerve pathways may be re
sponsible for the confusing lack of correlation between ac
tual cardiac pathology and the development of the pam pat
tern It 15 not unusual to note mummal areas of myocardial
infarction at post mortem examunation m ndiiduals who
had suffered extremes of heart pam associated with severe
shock the reverse 1s equally true Many patients dymng with
massiv e infarction of the heart muscle experience little or no
pan during the entire attack

' Referred pam particularly to the left shoulder arm hand
and fingers rarely occurs in the extracardiac group Occasion
ally the referred pam 1s more severe nd lasts longer than
the precordial pain Gallbladder disease may produce re
ferred pain m the nght shoulder but it rarely produces pun
w both the precordium and night shoulder at the same time
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Angmal pamn may also be referred to the nght shoulder but
usually 1t 1s also assocrated with left shoulder distribution

The mode of onset of the pan pattern 15 usually different in
the two groups the common stabbing sharp pamns which
Iast but a second or two are nearly always extracardiac 1n
ongm Like the familiwr stitch i the side ” the mechamsm
1s probably due to pinching of the diaphrigm or a sudden
Lnbng of the splemc flexure True heart pam has a more
gradual onset and may not reach 1ts mavumum ntensity for
several minutes angmal pam for example may have 2 rela
tively long prodromal period before the pamful sensation 1s
actually experienced A long lasting heaviness or pressure
sensation over the lower precordim 15 usually not of cardiac
ongin many gastromtestinal syndromes exhibit this symp
tom On the other hand heaviness over the upper end of the
sternum after physical effort 15 not uncommon 1n aortiis 1t
may precede an angmal episode m certam patients with
atheromatous disease with both coronary and aortic mvolve
ment Secession of activity 15 usually followed by a slow sub
siding of the panful pressure

Position and posture of the patient sometimes offer a clue
concerning the etiologtcal background for heart pamn The
anginal sufferer usually prefers to stand up or lean over a
chair or stmilar support during an attack he tends to remamn
m a fived positon This 15 1n contrast with a patient during
the imtial phase of 2 pamful coronary episode here the ind:
vidual 1s restless He may sit down nise quichly walk around
the room he down get up he may groan loudly belch gas
become nauseated and finally vomit The angmal sufferer
15 usually a quiet individual during the painful seizure
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PSEUDO HEART PAIN

Patients with pseudo heart pain rarely reach a self estrmated
dolor scale value of 6 to 7 anginal and coronary subjects
reach 8 to 10 The appearance of the two types of heart pun
may be characteristic the pseudo heart pun patient may
complun bitterly of Ius pamn but he does not look partrcularly
1l True angmal or coronary subjects have the appearance
of stnchen indniduals Brooks once said that the chmeal
sigmficance of pamn 1n the left chest 1s frequently in direct
proportion to the patient s loquatiousness the more talk the
less 1s Likely to be the importance of the symptom Here
women are usually more vocal than men but there may be
many exceptions to this general rule

Pamn due to cardiovascular abnormal physialogy 1s ordi
nanly of shorter duration than that resultng from extra
cardiac causes as for eximple from a gastromtestinal syn
drome except mn coronary artery closure with myocardial
mfarction most episodes of heart pain subside wathin 10 to
30 minutes Occastonally an attack wall last somewhat
longer Pseudo heart pan may distress the patient for many
hours or days 1t may be continuously present 1n a more. or
less constant degree of mtensity for several days During
thus pertod the subject may proceed with his customary
activities with Iittle or no self imposed restrichion physical
exammation ordinanily reveals no changes m pulse rate
blood pressure or ECG alterations With few exceptions
myocwdial infarction secondary to coronary artery occlu
sion will show a number of objective findings which will per
mt a differential diagnosis 1t 1s true however and this ob
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servation should be emphasized that a small group of
coronary Patlen‘s ma) e‘(perlence a more Or leSS mﬂ]of occlll

sion with 1 subjective pl not severe enough
to force the mdnidual to seek medical care This type of
svmptom free coronarv disease will be considered in greater
detail elsewhere but physical exammnation 1f permitted fre

quently reyeals a number of telltale findings which are suff

cient to render a presumptne diagnosis

THERAPEUTIC APPROACH IN DIFFERENTIAL DIAG\OSIS

1t should be pointed out clearly that Iike all other therapeutic
tests in differential diagnosis there may be a wide area of
conﬂlclmg opimon concerning the wterpretation of the re
sults The dufferential diagnosis of true from pseudo-heart
pain 1s not to be oversimplified by a single test of therapeutic
response but 1n those mstances where patient cooperation
and mtelhigence 1s good the method has much to recommend
1t The test has other implications hvperaaidity 1s not un
ccmmon m angmal sufferers and 1 some patents the

gel p definitely lessen the need for
nitroglycerme It o doubtful however that mtroglycerme
produces any beneficial effects i the gastromtestmal dis
turbances which may simulate true heart pam although a
number of authors have pomted out that 1 certam gall
bladder conditions the drug may have some effect 1n reduc
g the pam factor

10D

EXERCISE IN DIFFERENTIAL DIAGNOSIS

Exercise and physical activaty 15 defimtely contramdicated
1n true heart pam patients with angma pectons and coronary
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msufficiency will not ordimanly be willing to perform any
tvpe of exertion during an episode of heart pain This att
tude stands n slrp contrast to the pseudo heart pun group
where there may be no self imitation of such exercise It has
been emphasized that the angm-l subject stops all activities
during an rtack mdividuals who experience the sharp stab
bing puns of subdiaphragmatic condibons may cease work
for a moment but they then continue with their activities
Patients with pseudo heart pain do not hesitite for example
to chimb a flight of stairs during an episode anginal sufferers
have learned from esperience that such stair chimbing 1s
foolhardy

Excresse 1s thus one of the fundimental differential tests
n distinguishmg true from pseudo heart pain Physical effort
rarely increases the heart pun  due to extricardiac causes
m some mstances the pamn may be lessened or even disap
pear durmg exercise The psychosomatic implication here 1s
mn relation to the well known observation that the subjects
attention 1s easily diverted from his painful sensations Pa
trents of this type frequently say that when my mind 15 on
something else I can forget the pam Ths rarely occurs i
true heart pam which usually has a primary level of mmpor
tance m the patients stream of consciousness regardless of
what he m1y be doing

The exercise test must of course be employed with cau
tion common sense and expenience will guide the physician
i the selection of cases 1 wlich the test 1s likely to be the
most promising 1 differential diagnosis Taken together with
other objective evidence the exclusion of the heart and aorta
as the cause of the patients complamnts a more definte ap
proach to therapy 1s made possible
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OTHER CAUSES OF HEART PAIN

A word should be said about the etiologic background for
heart pam not due to cirdiac pathology the gastromtestmal
and diaphragmatic group have already been discussed since
these are the most common tvpes encountered m chmcal
practice Many conditions 1 the thorax may be productive
of heart pan 41 such syndromes have been described The
most important 1 the order of frequency are mediastinal
tumors both bemgn and mahgnant pericarditis aneurysm
of the aorta at vanous sites from the first portion of the arch
to the diaphragmatic area many diseases of the lung and
bronchi, esophageal pathology orthopedic and neurologic
problems molving the bony structure of the chest and ver
tebrae with associated nerve changes certamn disturbances
of the sternl bone marrow system and late post traumatic
reactions of the chest Herpes zoster and a few rare shin
diseases complete the possible List

Differential diagnoss 1s chiefly based on the discovery or
the 1dentificttion of the abnormality present 1n the thorax
Ordmanly the charactenstics of the pamful symptoms follow
the pattern already described n relation to mode of onset
response to mtroglycerine and the effect of exercise of the
non cardrac group

It should be repeated here that true heart pam may occur
with any of the vanous conditions described above angina
pectons and coronary artery disease 15 not uncommon
patients of older age groups who may also be suffering from
these pathologic conditions Coronary msufficiency and myo
cardial mnfaretion 15 not uncommon mn patients with advanced
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pulmonary disease cor pulmonale may be responsible for m
hypoual level leading the anginal syndrome

HIATUS HERNIA AND HEART PAIN

Hiatus hernia deserves a special section 1n 1ts relation to the
production of heart pain With more accurate methods of
diagnosis this svndrome 1s becoming one of nereasing impor
tance It has been demonstrated by a number of observers
that hiatus herma may ymic many of the chmeal mamfes
tations of coronary heart disease This may be due to the fact
that m certain indniduals the same vagal and sympathetic
pathways are mhmately associtted i the neurclogic net
work supplying both the heart and lower end of the esopha
gus and the cardiac portion of the stomach A disturbance
at the lower level of the plexus s reflected m the cardio aortic
area It 15 not uncommon to note premature beats changes
1 cardiac rate and blood pressure during an acute Inatus
herma episode More important from a chnical standpont
msofar as diagnosis 1s concerned are the changes which m1y
occur 1n the ECG the depressions of the ST segments and
mnversions of the T waves m significant leads together with
the type and distribution of the heart pain readily suggest
coronary occlusion with myocardial infarction

Inmost mnstances these ECG abnormalities clear up within
afew hours or days there 1s usually no associated laboratory

P WBC sed tion rate and Tevels
reman unchanged There m1y however be 1 delay mn
restoration of the LCG pattern and some or all of the Ibort
tory data may be suggestive of a true coronary episode
Here the differentral diagnosis 1s exceedingly difficult and the
pliy sicean has no chowce under the present methods of exxm
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ination except to consider the situation as one of presump
tive coronary closure and he must plan lus therapeutic
procedures accordingly The author has seen 2 such hearts
at post mortemn deaths were from other causes No objective
evidence of coronary pathology was found On the other
hand he has also seen 11 where d rible
myocardial 1nfarction has occurred m patients with assoct
ated hiatus hernia

Hiatus herma with 1ts associated heart pun and ECG
changes thus constitutes one of the most difficult clinical
situations which the practitioner will encounter The prob
lem 1nvolves not only the differential diagnosis but the en
tire management of the patients hfe and actvities the
question of whether he has or has not coronary heart disease
m addition to s Inatus herma syndrome will have far
reaching imphications

ACUTE PULMONARY EMBOLISM

More complhicated are the cardiac masquerades of acute pul
monary embolism and pulmonary artery occlusion While
the clmical aspects of pulmonary embolism are discussed m
detail 1 another chapter the syndrome 1s considered at this
pomt in relatton to heart pan In the overwhelming shock

produced by large emboh with complete occlusion of a major
pulmonary artery and infarction of lobular areas of the lung
hittle or no heart pamn 15 ordanly produced Death usually
occurs within minutes the patient becomes cyanotic exbits
the delinum of agonal air hunger and dies during a paroxysm
of blood streaked coughing Death 1s probably due to com

plete cardiac arrest secondary to an explosive vagal stimulus
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ventricular fibrillation as the result of left ventricular col
lapse has been noted 1n expenmental animals

Smaller emboh wlich plug secondary branches of the
pulmonary artery tree have a mortality rate of about 50%
depending upon the site of the closure degree of shock
compensation of the night ventricle extent of the lung bed
molved and finally the responsiveness of the entire heart
to the sudden hypowial state 1n which the dangerous arrhyth
mas may develop In this condition heart pan may be very
severe and 1 the same order of magmtude as acute coronary
occluston with myocardial mfarction The ECG changes are
charactenstic and occur withmn a few minutes m contrast to
myocardial infarction wluch may require a number of days
befare the full pattern 1s developed Pulmonary edema usu
ally occurs rapidly with blood streaked frothy sputum as a
rule congestive faulure i coronary occlusion deelops after
several hours or days and hemoptysis 15 not common The
xray exammnation of the Jungs 1s rapidly positive with char
actenstic changes films taken within 15 minutes of the onset
of the attach may be diagnostic the lung findings m coronary
occlusion are negatrve even though considerable congestive
failure 15 noted by auscultation

Differential diagnosis 1s important m the consideration of
emergency treatment pulmonary embolism prmanly m
volves falure of the night heart while coronary occluston
mvolves the Ieft ventricle Venous pressure may be consid
erably elevated n pulmonary embolism and venous decom
pression should be performed promptly an imtial withdrawal
of 500 cc 15 usually mdicated The blood should be handled
carefully as 1t mav be used later for replacement transfusion
Pain should be controlled by Demerol or stmilar nrcotics
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hypoua should be treated by adequate oxygen theripy
Qumdme or Pronestyl can be used if arrhythmia develops
digitahs may do more harm than good m the acute phase
of pulmonary embolism

Convalescence 1 successfully treated cases of pulmonary
embolism 15 usually rapid i contrast to the long disability
1n acute coronary ocelusion Depending upon the <eventy of
the pulmonary reaction ambulatton may be permitted 1n a
week or 10 days The source of the embolus will have some
bearmg upon subsequent treatment

PSYCHOSOMATIC ASPECTS OF HEART PAIN

Before concluding this discusston on heart pamn some con
sideration must be given to the general reaction of patients
to pamn mn the cardiac region regardless of the mechamsm of
1ts development An mdwidual suffermg from pun n the
heart may only have a superfictal academic mterest mn the
abnormal physiology responsible for lns disability His pain
ful symptomatology 15 a lughly personal matter which has a
superior order of priority 1 hus private hfe His entire philos
ophy of gn mg and working may be and frequently 1s geared
to the pam 1n his chest It has already been pomted out that
pamful and disagreeable stimuli i this area usually carry a
far more smister sigmficance than such stimuli m any other
part of the body The physician m these circumstances 1s
confronted with a double problem differential diagnosis and
relief of the patients complaints

Here the Art of Medicine vies with Science and here the
Art of Medicine 15 mterpreted 1 terms of a psychosomatic
approach to the mdividual s problems The agomzing heart
ache of gnef depression and despondency may be equally as
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real and objective as pamn due to cardiovascular pathology

there my be a distnct difference however Whereas pam
due to heart disease 15 usually responsive to appropniate ther
apy the rehef of extracardiac pun whether referred or
fancied 1s oftentimes far more difficult to obtamn An under

standing and sympathetic approach to the patients com

plaints may spell the difference betw een success and failure
in many mstances An indifferent and cursory explanation
that the given pain 1s not due to heart disease may leave the
mndmdual totally unmpressed the thought that the physt

c1an 15 mmmizing a dangerous condition by a play on hight
words 1s constanthy i such a patients mind An opposite
and unmtended reaction may actually occur with a worsen

ing of the entire clinieal picture



11 ANGINA PECTORIS

The basic physiologic concepts concerned in the mechamsm
of angmn pectons have not changed much during the past
25 years the relationship of the syndrome to coronary artery
msufficency occlusion and myocardial infarction stll re

marns to be more clearly defined withm the framew ork of the
stenocardual postulate of the early German authors Recent
cardio pulmonary studies have confirmed the generally held
mpression that localized areas of myocardial hypoua may
be chiefly responsible for the development of the punful
and distressing chnical picture While the factors of blood
supply and demand stll play an mmportant part m the
overall disturbance of myocardial metabolism the neuro

geme aspects are receiving more research attention Open
cardiac surgery and expenimental animal studies htve shown
that simple occlusion of a coronary artery channel with 1ts
secondary mfarction of the heart muscle segment supphed
by the vessel does not necessarily produce the typreal pam
pattern seen in chnical angina pectoris One school of myes

tigators has placed the ongn of the pamn mechamsm at a
tugher level than the area of myocardial ischemia this may
explam the more or less symptom free types of acute coro

29

r



30 THE ACUTE MEDICAL SYyNDROMES AND EMERGENCIES

nary artery occlusion with myocardial mfarction which
occur 1n certan patients It may also explain to some extent
the modus operand: of the preventive therapeutic measures
which are extremelv successful 1n some mdwiduals

ANGINA PECTORIS AND CORONARY ARTERY DISEASE

A number of cardiologists have fostered the concept that 4ll
angin1l subjects have a background of coronary artery dis
ease factually this 1s untrue Post mortem exammation of
angmal sufferers dving from causes other than cardios ascular
frequently show no changes in the coronary system nor the
scars of old myocardial infarcts From a chinical standpomt
many ngnal subjects neyer present abnormal electrocardo-
grams even during an attach they may also show no objec
tne evidence of heart disewse Such patients may exbit
small hearts by x r1y study normal blood pressure and more
or less normal functional capacity tests Coronary artery dis -
ease 15 a ssndrome of progressne pathology but notwith
standing objective changes mn the ECG mcrease in heart
size and loss of functional erpacits many patents do not
expenence angmal seizures If the coronary insufficiency
concept of inginal pamn were vahd these indiiduals should
have mcreasing episodes The fact 1s thit mmy pavents
who have suffered a senies of attacks may become entirely
free from the svndrome as their coronary disability increases
over a period of months or years

Angina pectons may exhibit a sporadic time factor 1t 1s
not uncommon for an indisxdual to experience 1 number of
attacks over several weeks or months followed by complete
rehief for relatively Jong periods perhaps 3 to 5 years before
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reappearance of the syndrome Other patients may have
several bouts of angina some of fnghtening seventy and
then live a symptom free eustence for the remainder of their
productive years A case i pomt 1s that of a schoolteacher
who had a number of attacks at the age of 42 s cardio
vascular examination at the time was essentially normal and
remamed so until at the age of 78 he developed prostatic
obstruction Following a difficult anesthesia during surgery
he had a period of congesti e failure secondary to pulmonary
complications and died about 4 months later

MECIIANISM OF THE ANGINAL SYINDROME

The trigger mechanism responsible for an attack of angma
pectonis will be discussed subsequently 1n the section on pre
vention of the syndrome but 2 hasty appraisal of the modus
operand: of the episode for which the practitioner has been
called to treat may have some sigmficance more especially
if the subject has not been seen before If for example the
patient developed the attack wlile performing a certamn tash
or under a given emvironment attempt should be mide to
change the principal factors of the situation It might seem
unnecessary to make such a statement but many angmal
sufferers m their imtial eptsodes have the feeling that they

can work off an attack This concept 15 common 1 the
garment industry among bakers and also with house pamnters
and decorators among the latter as with other mdniduals
who may be working i an atmosphere heavily loaded with
mdustral fumes and gases removal to a more normal en
vironment 15 mmportant regardless of the patient s unwilling
ness to make the change for one reason or another
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toothrche 1 an edentulous subject this observation has also
been noted by many others The intense pan m a non
eustent tooth or teeth has been compared to the phantom
pam 1o the foot of an amputated leg m 1926 Buerger and
the author described 3 such cases who suffered from throm
boangutis obliterans and angma pectoris

Response to mtroglycerine may show unusual and bizarre
pan rehef patterns ordinanly the precordial and referred
prun zones subside more or less simultaneously but there mey
be cousiderble lag m one or another of the areas There
may be 1 tendency 1n certam patients for the referred pain
to persist in somewhat lessened intensity for 10 to 15 mm
utes tingling and numbness 1n the hands and fingers for some
time after rchef of the ongmnal attack 1s not uncommon
Some mdividuals mry expertence an uncomfortable feeling
which s difficult to describe 1n the shoulder and arm for some
hours after an attack It 15 possible that the shoulder arm =
syndrome suffered by many cardine patients without angma
pectonts m1y have a common etiologic background msofar
as the referred pam mechanism 1s concerned

ANGINA PECTORIS DECUBITUS

Swmce the anginal syndrome 15 pnimanly the result of a stress
mechansm the functional stenocardin occurnng at rest hns
been explamed by the postulate of adynamc hypovia While
asleep nd with lowered busal metabolism the factors of
blood veloaty blood pressure pulse rate and per minute
volume output of the heart re at their lowest level In sub
jects with 1 eritical margmal reserve the mcrease m oxygen
debt m7y be productne of the same response as that de
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veloped by exertional hypoun This concept has been chal
lenged by the work of recent mvesugators ke Bishop
Sussman Michelson and others

These cardiologists believe that angma pectons decubitus
1s due chiefly to autononue simulation of physical stress
while lymg m bed asleep a patient may develop an attack
as severe and as ntense as that following a given type of
physical or emotional effort In most mnstances the trigger
mechamsm 1s a recalled or unremembered dream The con
tent of the dream sequence usually includes an actwity
known to produce an episode a typical Mustration 1s that of
a well known golf champion who was forced to guve up the
game at the age of 54 because of severe attacks while play
mg The physical effort of the game plus the emotional stress
mvolved 1n national competition had resulted in complete
retirement from playmg He remamned free from angnal
episodes for about 6 months he then began to have attacks
at mght while n bed He would awaken with symptoms
identical with those which he had previously experienced
while playing On careful questionmg the patient finally
reveiled that the attacks followed 2 vivid dream sequence 1
which he was again playmg an ntense game m challenge
competition this dream content was repeated severl times
a week and on each occasion he awohe with pam It 15 well
known that children and young adults may experience such
vivid dreun sequences that they awake with palpitation
breathl and precordial pan the auto
nomic nervous system 1n such mnstances 1s apparently unable
to distingwish between actual and dream content actvity
Mesers 1n a recent psychiatric study of patients with noc
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turnal angina pectonis has found that most of these ind:
viduals have a hstory of cluldhood or adolescent vivid dream
responsn eness which 1s carried over into later hie

The concept of adyname hypoua ns the cause of decubt
tus angma was also challenged by physiologists ke Opitz
and Williams with lessemng of the varous factors of ciren
Iation which occur at rest 1n bed 2 common denommator 15
expenenced by all subjects with coronary msufficiency In
any gnen patient episodes of angnal pan should occur
every mght but factully this 1s untrue many patients with
severe duly bouts of angna never have any episodes 1t mght
Likewsse mdriduals with advanced coronary artery nd
myocardial disewse who have frequent episodes of heart pun
rarely suffer such attacks while asleep at mght Other factors
at present unhnown or poorly understood play an important
part m the chan reaction leading to angina pectoris decu
bitus

TREATMFNT OF THE ACUTE ANCINAL SYNDROME

Mutroglycenne Thns still remuns the drug of choice i the
symptomatic rehef of the acute anginal syndrome there 1s no
place here for the employment of any of the long list of re
centh introduced mitrate remedies wlich have been de
veloped by the pharmrceutic mdustry s subshtutes for
mtrogly cerne although most of these have a usefulness
the prevention of attachs These will be discussed later n
this chapter Nitroglycenne Iike digitahis and morphine con
tinues to be one of the God given drugs

Nitroglycerine glyceny] trmitrate glonomn 1n esther hiquid
or tablet velucle has traditionally been the most consistently
effective drug in the management of the pam component



A

ANGINA PECTORIS 37

It 15 promptly absorbed from the mucous membranes of the
mouth and 15 quck acting while sublingual admimstration
15 the common method of employment many patients secure
relief from buccal absorption as well as from the tip of the
tongue The drug has dimmished effects when swallowed but
there 1 chmical ey 1dence that it may be quickly utilized when
given by rectum 1n selected cases special spinits of glonom
supposttories are available for this purpose

The full employment of mtroglycerine 1s frequently med:
ated by a number of its side effects these may be so severe
and disagreeable that patients may refuse to use the drug
feeling that the pamn of the attack 1s the lesser of two evils
The chief of these subjectve effects are the cerebral reactions
a severe throbbmg headache with flushing of the face and
neck 1s not uncommon Occasionally vertigo and nausea
occur but rarely vomting abdommal symptoms have also
been experienced 1n older patients These reactions are more
likely to develop during the imitial employment of the drug
with contmuing use the side effects become less disturbing
although many angmal sufferers may experience subjective
reactions 1n a mild form over a long period

The usual prelummnary dosage of mtroglycerme 1s 1/100
of a gram but where the cerebral reactions are a problem
one half to one quarter of the tablet may be given about 2
to 5 mmutes apart if the anginal pam has not subsided
It requires some dextenity to divide the ordimary tiny mitro
glycenne sublingual tablet but 1t may be dissolved mn a
small quantity of water (about 4 teaspoonfuls) and one
teaspoonful at a ime may be held i the mouth Whiskey or
brandy held under the tongue may be useful m elderly men
who are unable to use mtroglycerme even m small doses



38 THE ACUTE MEDICAL SYNDROMES AND EMERGENCIES

Tolerance to mtroglycenne 1s quickly established 1n cer
tan mdividuals where one tablet previously resulted n
complete relief 2z to 5 or more tablets may be required after
several months or years of employment It should be pointed
out here that mereased dosage to obtam a given effect does
not necessarily indicate that the patients condition 1s wors
eming the tolerance factors must first be taken nto con
sideration  The need for increased dosage may also stem
from the natural detenoration of the drug which 1s a nghly
volatile substance sumple exposure to heat and hght may
cause marked loss 1 potency Experiments at the Valley
Forge Heart Institute and Research Center have shown that
when a gliss v13l contaimng the standard tablets 1s kept 1t
body temperature for 2 weeks nearly 22% of the drug 1s lost
a sumlar vial placed 1n the glove compartment of 1n wtomo
bile during the summer months lost 54% 1n 18 days Patients
should be mstructed to divide the usual 100 tablet contamer
mto 2 parts 10 to 12 tablets should be carried on the person
while the remainder 1s best hept at the bottom of the home
refrigerator This recommendation can also be applied with
cqual profit to all drugs of the mtrate and ammnophylline
series

Nitroglycenne 15 also soluble 1n certam oils of the edible
type “Concentrate A of the Valley Forge Institute formulary
contains Vitamm A m a bland oil muisture with glonom One
drop placed on the tip of the tongue with a small glass rod
appheator affived to the stopper of a 10 cc contuner has
given prompt rehef to hundreds of angmal sufferers The
worh of Plunglan Wolffe Munch, and others have shown
that Vitaupn A seems to potentiate mitrogly cerine by arding -~
its rapid absorption from the mucous membranes of the
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mouth Nitroglycerme 1s also potentated by the sorbitol
compounds contaned mn a gelatme capsule which may be
crushed m the mouth the drug 15 quichly absorbed by the
buceal membranes

The Volatle Nitrate and Nutrite Drugs These have long been
used m emergency treatment of heart pan amyl mtnte 15
perhaps the oldest and best known of the group It 1s usually
administered by mhalation of the substance which may be
convenently carried m a glass ampule and crushed m a
handkerchief 1t has however a penetrating and distinctive
odor which mayv be objectionable to some mdividuals but
1 others there may be a favorable and specific psychogeme
effect from the smell alone Amyl mtnte and ether m equal
parts was 4 favorite remedy 1 Europe pe after 1ts ntroduction
by the Viennese cardiologist haufmann m 1gz0 while i
the Vachez Chnic in Panis amyl mirite was combmed with

—an aromatic amomacal solution and admmstered from an
atomuzer bottle Old fashioned “smelling salts were 1n wide
vogue m New York mn the 1goos for the rehef of angmal
symptoms Al of these older mhalation remedies still have a
place m selected patients the fact that they are old and
nearly forgotten methods does not necessanly mdicate that
thev should not be used In a grven patient who has not re
sponded for one reason or another to the more recently
mtroduced drug preparations some of these previous sub
stances may be of surprising effectiveness

Oxygen The inhalation of 100% oxygen may m certam pa
tients gne prompt rehef the small gas cartndge with a
special nasal appliance may be carried in the pocket or purse
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Available cartnidges are about the size of 2 aigar and contun
5 hters of condensed gas 1t my be used for several attacks
before recharging

It should be repeated here that every product used for
the relief of the acute angimnal syndrome carnes with it 1
large and imponderable factor of psychogemc responsive
ness This factor mry outweigh all other considerations m
the patient s evaluation of a given drug

Other Remedies The pam of angmal episodes 1s sometimes
relicved by hot dnnks the iqud should be as hot as the
mdividurl can tolerate and should be kept m the mouth for
at least a minute before swallowng The therapeutic factor
here 1s pparently the heat 1tself but many mdividuals favor
one dnink or another hot tea with lemon, peppermint water
black coffee and concentrated salines like magnesium sul

phate or sodium phosphate (Fleet) have been employed
with satisfactory results It m1y be pomnted out here that
since angmna pectonis 1s a very old disease 1t 1s natural that
its treatment 1s more or less burdened by a considerable
folklore when 1 given patient 1s not relieved by medicition
prescribed by his pliysician he lends a willing ear to sugges

tions regardless of the source Under the circumstances the
phy stcian must not withhold 1 sympathetic understanding of
the indnsdual s mstimetine desire to secure rehef from Ius
punful syndrome but hie should be ready to offer alternate
methods of treitment recognizing that no two patients re

spond 1in rdentical manner to anv gnen routine

PREVENTION OF TIHE ANGINAL SYNDROME

Treatment of chronic and repeated attacks of angna pectons
15 largely based upon prevention of the episodes the chun
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reaction leadng to the tngger mechanism has already been
described The factors of physical effort and stramn emotional
stress and anxiety visceral and other autonomic shmuli all
play a varymg role mn the final development of any gnen
attack Perhaps 1 no other disability 1s a well considered
philosophy and planned way of hfe more important for the
immedhate and future welfare of the individual

Prevention of angma pectons thus starts with a careful
analysis of all the possible elements which have participated
1 the chain reaction this may require more time and atten
tion than the physicran may feel that he 1s expected or can
afford to allot to a given patient In a busy general practice
such a de facto analysis and evaluation may however be
spread over several visits the cooperation of the patient
and his fammly m keeping a diary or record of the data asso-
ciated with the episodes 1s always helpful A prepared ques
tionnaire contaming sigmficant 1tems may be given to the
mdividual a number of these are available and will save the
physician no little time and energy 1n obtammg essential
formation Runmng throughout all such records a number
of pertinent facts usually stand out cause and effect may be
closely related but hidden by extraneous observations Simple
elunination and emphasis upon corrective measures may n
some 1nstances produce gratifying results

DRUG THERAPY

For the prevention of the angmmal syndrome drug therapy
has 1n the past decade occupied the attention of inereasmg
numbers of research phar logists the g pam of
the syndrome as well as the mechanusm responsible for 1t
has proved to be a challenging and rewarding field i the
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pharmaccutic industry This m1y stem from the remarkrble
advance made m the development of new drugs for the
relief of pun m general The 1958 list of such preparations
contains over 6o new subst inces unknown only 1 few yeus
ago These include synthetic drugs of the opium sertes 150
mers of the barbiturates and the vanous tranquilizer prepa
rations The concept of coronary artery dilation as a method
of preventing the stenocardial factors of the syndrome has
led to the explotation of various preparations contanmng
many old and some new drugs for this purpose All together
there are availble more than 100 different remedies which
the practitioner may employ

Nutroglycerine Preparations Standard US P mitrogly cerine
m 1/100 gram sublingual tablets should 1lways be used m
new patients to test therapeutic effectiveness as well as to
determuine the patients vasomotor reactions Where larger
doses are indicated 1/50 or 1/25 gram tablets are usually
more satisfactory than 2 or 4 tablets of standard potency
the psychogemc imphieations are clear 1n some patients

If repeated doses are necessary because of frequent attacks
during a gnven day or of continued physical or emotional
stress 1s anticspated mitrogly cenine 1n delayed action form
may be useful Nitroglyn consists of coated granules of the
drug which hue a different solubility time factor

Double action tablets which are coated with mitroglycerine
for sublingual absorption and which have 2 base tablet of

. pentaerythritol tetramitrate that mav be swallowed later are

available as Dilcoron A combination of these 2 drugs 15 also
obtanable as Pentrate wath Nitroglycerme (Warner Chult
cott)
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Nutrate Preparations The mitrate drugs of the pentaery thritol
tetramtrate series have long been employed 1n the preven
tion and treatment of the dhal syndromes althougt
much academrc controversy shil continues concernmg the
spastic contraction concept with reference to the coronary
system many patients receive symptomatic relief from con
tinued use of these preparations Recent comparative studies -
have shown that angmal sufferers with mimmal objective
evidence of coronary or myocardial pathology are generally
benefited by these sub the findings here are con-
firmatory of the postulate of Sussman that ngid or diseased
artenies can neither contract nor dilate The number of such
nitrate compounds 1s large and the physiian has a wide
choice of preparations each of which under a given set of
arcumstances may be the specific remedy for the mdivad-
ual s complaits

Pentrate (Wamer) Corovas (Amfre Grant) Metamme
(Leemmg) Pentnitol (Evron) Nitretammme (Squibb) are
all reliable products of this group

In recogmtion of the psychogemc factors associated with
angma pectoris in many patients the tranquilizers have been
combined with pentaerythntol tetramtrate Miltrate (Wal

lace) and Equamtrate (Wyeth) are representative of this
series

In a syndrome as protean as angina pectons 1t 1s to be
anticipated that drugs employed i the treatment of other
conditions may also be effective 1n some measure 1n the

of this disability more especially if the other
disease 15 related to stenocardia Hypertension 15 not un
common 1 the angmal syndrome and the useful drugs for
this condition may act as a suppressive agent Thus the
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rauwolfit preparations alone or in combmnation with seda
trves have a plice Theommal R S (Winthrop) and Theso
date RS (Brewer) are useful mn this connecton Rescin
numne n ester of methvl resperate has also been effective
The quintne and reserpine combimnations have been used

A number of other drugs have been employed under
special oceastons Iprommazd for example has shown value
m elderly patients Isopropamine Iodide which 1s an anh
cholnergic compound mny control the pam factor in sub
Jects with a provocatne gall bladder Noscipime, one of the
1soquinolme lkalords of opium which has 2 papm erme hike
action on the coronary arteries shows prommse s a potent
drug for angina

Amumnophylline Preparations When angina pectoris occurs m
patients with more or less @dvanced coronary artery disease
and particularly where pun 1s 1 continuing disability after
myocardial mfarction the theophyllime theobromine group
of drags mnv have 4 speenl plice i the physicians thery
peutic armamentarium When given 1n large enough dosage
to produce optimum cardiac response there may be constd
erable gastromtestinal reaction heart burn nausea and
anore1 1s common If the drugs can be tolerited however
they may yield satisfactory results over months and years
as a group they are the most dependable and consistent s
their suppressne effect

Pure ammnophy lime (Dubm) (Squibb) and (B W & Co)
should be given in 250 mg tablets 3 to b times a day nd mny
be followed by an alkalme water lihe Ralak or Celestine
Vichy

Some ammophs line preprations contun an antacyd or
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buffered substance like alummum hydroude gel of these
Aminodrox Forte {Massengill) and Cardalin (Irwin News
ler) are most useful

For wdividuals who prefer iqud mstead of tablet ad
mimstration for one reason or another Elixophylline (Sher
man) 15 a palatable alcoholic mixture which ts best taken
before meals

Rectal admimstration of ammophylline may be necessary
n patients with nocturnal bouts of angma Amimet Suppost
tories (Ames) and Ammophyline Suppositories (Wyeth)
are suggested Clysmathane (Fleet) 15 2 Tiquid solutton of
theophyllme monoethanolamme (o 625 gm } n a disposable
rectal umt which may be employed in emergency conditions
associated also with acute pulmonary edema

Agamn recognizing the need for sedation m angma pec
tons a number of ammophylline preparations are available
with combined barbiturates of these Choledyl (Nepera)
Glytheonate (Patch) Calpurate (Maltbie) Diurbital
(Amfre Grant) Theocalein (Bilhuber) Theominal (Win
throp) Thesodate (Brewer) and Piperophylline (Smith)
may be mentioned All are satisfactory and produce con
sistently good results n certam patients

Sedatiwn and Trangutlizers 1t has been mentioned several
times that the prevention of angnal attacks may m no httle
part depend upon adequate suppression of those psycho
gemie factors which are responsible for the development of
the chain reaction mechamsm The expernence of many years
has proven the value of moderate sedation mn a vast majority
of angmal sufferers Here the barbiturate group of drugs has
enjoyed wide populanty notwithstanding the danger of
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habituation since the physician 1s offered a wide selection 1t
may be advisable to keep changing any given preparation
after a month s continuous admimstration

Phenobarbital (B W & Co) Nembutal Sodium (Abbott),
Barbital (Lilly) Carbratal (Parke Dawis) Butwsol Sodim
(McNeil) Eskabarb (S k & F) Sedobarb (Robins) and
Lumnal (Winthrop) are but a few of the more common
preparations available

Many patients however when the barbiturates are em
ploved i sufficient dosage to produce suppression of the
psy chogenic factors 1n angina pectorss may have a tendency
to expenience a hangover effect The drowsiness and more
or less languid feeling with ats drop or dulling of mental
acuity may have sigmficant implications where alertness 1s
important m any given type of work or activity and some
mdnviduals while benefiting from lessened meidence of at
tacks object to the side effects of the drug

Here the tranquilizers are a valuable addition 1n suppres
swve therapy they may produce a satisfactory level of sup
pressie actnaty by lowenng psychogenic responsiveness to
the ordmary daily stress and stram of certam patients with
out depression of cerebral function Miltown or Meprospan
(Wallace) Equaml (Wyeth) Thorazine and Compazine
(S k&F) and Pathibamate (Lederle) may be mentioned

The Sex Sterords A word should be said about the sex hor
mones in the prevention of angina pectons The work of
Wolffe Heubener Ratz Rurzrock and others have shown
that the sex steroids may have a role m dysfunction of
cholesterol metabolism and msofar as certain types of steno
carcha may be produced by sbnormal changes in sterord
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chemustry the employment of these substances may be useful
n the management of the syndrome when other measures
have failed

There 15 unfortunately no general agreement among, car
diologists concernng the method of admustering these
drugs and m the long range chimeal results obtammed Nor
are the mdications for their use clearly defined There are
however a mumber of favorable reports and n carefully
selected subjects these substances have proven climeal value
In our experience men have henefited far more than women
the men more likely to show favorable results are those with
obvious signs of the male chimactersc and with a high emo
tional background Here the vanous androgen preparations
m chnical dosage over a prolonged period of months and
sometimes years has proved to be a valuable supplementary
therapeutic measure In some wstances combimned androgen
estrogen medication has been more effective than when the
androgens have been given alone Brlliant results have been
noted 1n men of the 50 to 60 year group with hypertension
and certam autonomic nervous system syndromes like spastic
colon gastric hypermotihity with and without ulcer complt
cations and smnus tachycardia This 1s the more or less famil
1ar picture of the hugh strung overworhed business executive
or professional performer who among other personal

prob
(i
lems I an g sexual

P Biss

m small matters msomma loss of appetite and perhaps a
decrease m mental capacity Angma pectons 1s a common
disabality 10 this group and the sex hormones should be given
a chimeal tnal wath due attention to the prostatic mnplica
tions

When the angmal syndrome develops m women during
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the menopause the results of estrogenic medteation of vartous
types have not been particulatly striking and actual appraisal
has been difficult however m certan speaific mstances 1t
has appeared that the estrogens may have potentiated other -
remedies so that the patient has recenved some benefit The
mixed androgen estrogen preparations h1ve not been useful
1n women

SURGICAL TREATMENT OF ANCINA PECTORIS

In amy lrge senes of angmal subjects a reltwely small
group averaging from g to 82 reman resistant to all medical
procedures as a rule these patients exlubit extensne car
diovascular pathology Hypertension cardiac hypertrophy
aortic disease abnormal ECGs are common findings ocen
sionally there 15 evidence of congestrve farlure with mimmnal
edema Ordinanly there 1s Iittle or no response to mitro
glycenne or to any of the other drugs employed mn the
of dial symp Such patients m1y
prcsent the typical picture of the angmal syndrome with
cause and effect easily established but more often the attacks
of pain are apparently unrelated to disturbances in functionl
capacity Pain in vanous degrees of mtensity may be present
continuously
Although the name status anginosis has been appled to
this syndrome 1t 1s doubtful that this condition lins the sxme
pthologic background or 15 due to the same physiologic
mechamsm 75 the mtroglycenne responstve type of angm?
pectons Clinical differences can be noted m the two groups -
the classical referred pam pattern 1s usually 1bsent n status
angmosis The paroxysm of pam 1s less scvere m the latter
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group but the patient has the appearance of an individual
1n mild cardiogeme shock

The Surgical Approach To the management of such difficult
cases surgery leaves much to be desired notwithstanding the
great number of reported cures and unprovement m the
patients general condition A number of procedures have
been employed thyrodectomy was a common surgical con
cept i the 1930s With the advent of radioisotopes Lis has
taken the place of actual removal of the gland In patients
with mtractable congestive failure and heart pam the overall
results have been moderately successful wmsofar as improve
ment 1 symptoms are concerned but life expectancy has not
changed materally

Paravertebral Alcohol Bloch For the relief of the pain factor
m hands of competent surgeons or local anesthetists this has
been the method of choice m some cases the relief from
pam however may be rather short In 6 mstances of the
author s series the block procedure had to be repeated within
3 to 4 months Two patients had g5 such treatments within
2 years Relief of the pawn factor has produced a number of
controversial questions Opitz and Cannon pomnted out that
from a physiologic aspect heart pam 1s an autonomic signal
of danger to the organsm Like a red hight to a motorist 1t
calls on the wdwtdual to stop 1f the signal 1s missing or
ignored the danger of acaident 15 increased Without the
warnmg symptom the angmal sufferer 15 hikely to contmue
with his activities with mcreasing hypoxia if the locus of
mimmal resistance to ischemia 1s 1n the myocardium the pos
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sibility of infarction 1s enhanced On the other hand such
myocardial ijury 1s not frequent in post wnesthetic bloch
cases most of these patients have extensive coronary diserse
where such episodes are not unexpected

Other Types of Surgery Promise m the relief of the syndrome
15 shown by other types of surgery the cluef of these 15 the
attempt to secure a better blood supply to the heart muscle
The least dafficult to perform 1s artificial pericarditis Thomp
son Bailey Glover Bloomberg and other cardiac surgeons
perform this procedure with mimmal reaction to the patient
and with subsequent improvement m varymg degrees msofar
as symptomatology 15 concerned Ordimanly there 1s Iittle or
no ncrease 1n functional capacity although some patients are
able to mcrease their physical activities

More Complicated Surgery Ligation of the coronary vems
and the mtroduction of new artenal connections with the
myocardium by transplant from other adjacent structures
like the internal mammary_artery, mvolves more complicated
surgery In the hands of expertenced operators and i se
lected cases the outlook has definitely improved 1n the last
decade New techmques new types of materials new meth
ods of open surgery hyvpothermic anesthesia have all pro
duced consistently better overall results and the physician
should be familiar with the advantages of surgery 1 patients
who fail to respond to medical treatment Cardinc surgery
will have an ncreasing role 1n the management of patients
with advanced heart disease m the correction of valvular
defects the direct approach has proved to be an accepted
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method of treatment In the relief of the stenocardial syn
dromes and m chronic mtractable congestive failure the
results have been less conclusive but must be considered
any given case where other methods have failed



Il | CORONARY ARTERY OCCLUSION AND
MYOCARDIAL INFARCTION

The chinical syndrome of acute coronary artery occlusion
with 1ts associated myocardial infarction 1s pathologically one
of Jocalized wreversible hypovia The physiologic pomt at
which the phenomenon of hypoxn becomes 1rreversible may
be difficult to determimne or demonstrate but 1s at this level
of orygen debt that simple angina pectons becomes a mam
festation of orgame or structural coronary msufficiency In
the previous chapter 1t was emphasized that many patients
may suffer from repeated attacks of angina with no objectne
evidence of heart disease even post mortem studies have
farled to rev eal counterpart pathologic changes m the cardio
vascular sy stem” The mechamsm was postulated to be due
to 1 functional type of stenocarcia with a temporary phase
of 1schemmic hypowa of the heart muscle When the functional
rapacity of the coronary system 1s dimimished by any disease
process wlich limits artenal flow and when the balance be
tween supply and demand 1s madequate under a given con
hitton a smilar but ureversible symptom complex m1y
develop

The Hydraulc or Hemodynamuc Factors In coronary artery
discase these factors have a major role 1n functional capacity

52
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of the vascular network The chief tvpe of pathology respon
sible for narrowing the lumen 1s atheromatous disease 1
volvng the tima winch becomes thickened and swollen
' Here the simple hydrauhc laws of Presstly become operative

m 1685 he proved that a 2 inch wooden pipe carned 4 times
as much water as a one inch pipe The reverse 1s equally
true reducing the internal diameter of any tube by one half
will reduce its capacity to one fourth Trom a chimieal stand
pont any change in the size of a vessel lumen will consider
ably reduce 1ts functional capacity In thrombus formation
there 15 thus a marked restriction 1n possible blood flow 1
accordance with thns hydraulic law

A more complex hemodynamme factor 15 related to the
pressure gradient changes required to deliver a given volume
of blood through a narrowed lumen 1n a certam penod of
time The-tune factor 15 1mportant w the demand and supply
balance upon which the syndrome of coronary msufficiency
15 based If the mmmedinte volume of blood 1s inadequate to
meet the demands of myocardial metabolism 1 ewrly pliase
of hypoua develops this phase may be changed if supply
quuchly compensates for the 1schemue alterations When on
the other hand there 15 a delay i ether the necessary ad
jyustments i volume or pressure sigmficant disturbances in
heart muscle metabolism occurs wlich may eventuate mn
death of the tissues mvoled

Infarction of @ Heart Muscle Segment This may occur with
out actual occlusion of a gien coronary artery if the vessel
has a functional end artery anatomic relationship to 4 certan
myocardial avea mereased metabohe demands of the muscle
segment may exceed the carrymg capacity of the artery
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Thus 15 not uncommon 1n the subpericardial and subendo
cardial layers of the heart muscle where single and multiple
small infarctions may be noted n the presence of more or
less norml provimal coronary arteries

Complete occlusion of the smaller subduisions of the
coronary tree may result from emboh released from throm
botic masses which have developed m the major branches
the smaller vessel may have been entirely normal before the
fragmentation process Such embol are likely to be mulple
with several areas of infarction ansing at the same time or
n a sequential tme pattern m which the subject has 2 or
more chnical attachs durng the first few days or 2 week
after the mitinl episode

While there 15 no consistent factual datt m regard to the
mortahty statistics 1n relation to embolic compared to throm
botic occlusion of the coroniry irtenes our experience sug
gests that the embolic type of myocardial infarction has a
much better prognosis In certamn mstances this may have
been due to the greater areas of snfarction mvolved 1 throm
bosis of the larger vessels but m some autopsy specimens the
dmaged areas have been no more extensive than n the
embohic group

DIFFERENTIAL DIAGNOSIS FROM ANGINA PECTORIS

1t may be impossible to distmguish severe eprodes of angna
pectonis from acute coronary artery occlusion As a general
rule 1t may be said that if an attack of angma 15 not reheved
within 20 to 30 minutes, occlusion must be suspected and the
patient treted accordngly This 15 particularly true if the
individual kas expenienced 2 number of previous anginal
attacks all of wiich have responded for example to mitco-
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glycerine There 1s some evidence to indicate that every
serious attach of angma pectons must be regarded as an
actual f not a potential coronary episode sertous 1s here m
terpreted to be unusual 1 some manner from the ordmary
and customary attacks which the patient has previously ex
penenced"ﬁle pain may be more mtense have a wider
raciation pattern Iast much longer after the employment of
the habitual remedies and 1s acompanied by symptoms not
noted before These may be dyspnea palpitation sweating
weakness Pl’ost!'atlon or even COHCIPSE

There are a number of distinguishing charactenistics which
may be recogmized mn the typical mstance of acute coronary
artery closure the pahent shows a grayish distinctive pallor
m contrast to the flushed facies of angmnal subjects The
individual has a tendency to sit crouched in a chair or he
may walk agitatedly up and down the room while an angmal
sufferer usually remains standing n fixed position In coro-
narv episodes the patient moans with pamn he 1s talkative
and tends to be ngisy while an angmnal subject 15 usually
quiet Cold clammy sweating of the face neck, and chest 1s

common 1n the coronary group this is unusual in angna
pectoris

Functional Hypotension The rule n coronary closure 1s func
tonal hypotension 1t may be elevated during an anginal
attack Some authors have noted a rapid pulse 1n the former
and no change 1n the latter but m our expenence changes
m pulse rate have not been consistent 1 either group The
same may be said about the heart sounds while 1t 15 true
that the sounds become famter and more distant 1 the
coronary group and louder m the angmal cases there may
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be many variations at the very onset of the attack Failure
of the heart sounds 1s more common after the first seyveral
hours 1n occlusion but many patients pass through the entire
first and second stages of myocardial nfarction with rela
tively httle change in the heart sound charactenistics

Not all episodes of acute coronary artery closure are ac
compamed by the vanous aspects of the cardiogente shock
syndrome 1n some the pain factor may be mld and of short
duration nng few of the striking symptoms of the syndrome
are evident” There are also mstances where the patient may
be more or less unaware that sigmificant chapges have taken
place 1n the cardiovascular system usually such myocardzal
mfarctions are relatively small and are discovered acctden
tally on subsequent ECG esammnation or at antopsy It s
notan uncommon experience 1n general post mortem practice
to note the presence of extensive myocardial scarmng due
to long standmg nfarcted areas in subjects who have gnen
no lustory of cardiovascular disabity Routine ECG examt
nation of all chme and hospital patients over the 1ge of 50
have likewsse revealed a large number of abnormal tracings
which have been interpreted to represent preyious unknown
or unrecognized coronary episodes It 1s probable that so
called silent coronary occlusion and myocardual infarction 15
rather common The subject of such Tnissed cases 15 currently
under close investigation at several cardiac research centers

Acute coronary artery 1 may also querad
under a% anety of chmical syndromes 1t has long been known
that 1t may sumulate the acute surgical abdomen with all of
the leading symptoms of appendicitis gallbladder diseasc
perforated gastnic or duodenal ulcer and 1ntestinal obstrue
tron Bemnsl stones on the left side however may simulate
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the symptoms of coronary closure hiatus hernia may also
produce simlar findings In nearly all of the extra cardiac
conditions a previous history of the specific disability can
ordinanly be obtamed or there may be defimte evidence of
the pathologic process responsible for the given attack

A further word about the hatus herma syndrome may be
made m relation to diagnostic problems  the condition 1s fully
discussed m another chapter but 1n acute mamfestations of
this syndrome the onset of the pamn pattern the shock
nausea and vomiting may be very simlar 1f not identical
with that seen i acute coronary disease Moreover ECG
changes occur 1n both conditions  alterations of the ST seg
ments and T waves are common during the acute phase of
these disturbances

Of especial serious outlook are nstances of “dissecting
aneurysms of the aorta particularly n the upper thoracic
portion here the symptoms may mimic 1n every detail those
of coronary closure and myocardial infarction occasionally
the two entities may occur simultaneously The prognosis
1n the observed cases has always been fatal

Since the laboratory data associated with the development
of heart muscle damage m acute coronary closure may re
qume from 12 to 72 hours to reach sigmficant diagnostic
mmportance differential recognition of the varous climecal
conditions which may be confused with the syndrome must
depend almost entirely upon the physician's skll and expert
ence i the very acute phase of the disease In doubtful cases
prionty should of course be given to the most serious dis
ability wath antibiotic therapy there 15 less danger i extend
ing the observation period 1n the acute surgical abdominal
patients than formerly The outlook m acute myocardial
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mfarction duning the mitial shock stage 1s defimtely not im
proved by laparotomy regardless of the mimmal surgery
mvohed Here the physician s faced with two serious path
ologic1l conditions the choce 15 between overwhelmmg
mfection and cardiovascular brealdown

TREATMEINT OF ACUTE PHASE OF MOCARDIAL INFARCTION

In a recent study of nearly 1000 cises of acute coroniry
artery occluston and myocardial infarction made 1 New
York City 1t was found that about 62% occurred outside of
the patients home The largest number developed during
transportation from one place to another or ducctly after
arrnang at the destinttion the locale of the ineident included
subwy cars buses taxicabs private automobiles railrond
cars hotel Iobbies department stores theatres and busimness
offices Attacks wiile at various types of work usually de-
veloped some hours after arrnal About 12% of the il
epnsodes occurred at night i bed while 18% of the secondary
or subsequent closures also developed 1n bed at home or 1n
hospitals

The question of remoy ing the patient from the scene of the
episode to a more sustable environment anises m most emer
gency cises Unless complete cardiovascular collapse has
quickly developed transportation may be made by automo-
brle with the patient walkmg or carried to the front seat
of the vehicle the front seat 15 emphasized here smee 1t has
been shown by Rarpovich and other physiologists that in
most cars far less energy m manspulation 15 requured to get
1nto a front seat than in the rear ones Not all coronary cases
require hosprtalization but 1f 2 medical institution 1s closer

~
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to the locale of the extradomicihary attack removal to the
Tospital 1s preferable to the home

Appenrance of shock and “collapse demands on the spot
medical care 1f cardiac ‘arrest has already occurred the
measures described m resuscitation of the stopped heart
should be promptly apphied Where pain 1s a predommnating
symptom one of the narcotic drugs should be administered
mtramuscularly there 15 no place here for the sedative or
tranquilizer group The paroxysmal frrhythmias should re
cewve appropriate management and 1if acute congestiveTail
ure appears with pulmonary edema specific therapy 15 1
dicated Unless cardiac arrest has occurred or 1s likely to
take place the patient should be removed as expeditiously
as possible by ambulance to a hospital Most ambulances are

— equipped for emergency oxygen therapy this mav be ad

mustered en route to the receiving ward

There should be no delay mn the admission procedures at
the hosprtal 1t should be unnecessary to mention that certain
mandatory regulations have m some 1nstances been camed
out at the expense of urgently needed time and the patients
welfare A 10 to 20 minute pertod of waiting for admmstra
tive compliance may spell the difference between hfe and
death m cntical conditions The 1mportance of hospital ad
mission rules and regulations 1s recogmzed but special pro
wvisions should be enforced concerning the availability of
tramed personnel ready to handle such cardiovascular emer-
gencies with dispatch and without delay
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CARDIOGENIC SHOCA

It lias been estimated that about 82% of all myocardil m
farctions due to coronary artery closure occur m the Jeft
ventncle nd about two thirds of these are m the chramber
wall With the loss of such important contracting areas
ventricular output falls and forward failure develops The
essential physiologic factor m lessencd ventricular ontput 1s
the fall an functional blood pressure i this context func
f tional blood pressure 15 chiefly pulse pressure Expenments
have shown that cellular metabolism of the vital tissues and
organs of the body require 2 mmmum of 15 to 20 mm Hg
pulse pressure to mamtmn thewr normal physiologieal actv
ity the bram heart hidney and endocrine glands are the
most sensitive to lowered pulse pressure while the Iinver
spleen lungs and skin are less responsive to subfunctional
hypoua The fall in functional pulse pressure 1s more mpor
tant fhan the actual drop mn blood pressure levels thus a
fall from 160/go to go/68 mm Hg may appear to be more
dramatic than a drop from 120/84 to 100/84 but in the for
mer mstance pulse pressure 1s 22 mm Hg and w the latter
onh 16mm Hg which is withm the cardiogemc shock levels

Pulse Pressure It may be difficult to determme pulse pres
sure when svstolic levels fall to 4o to 6o mm Hg  at tlus pomnt
only a2 smgle sound may be heard on auscultation with the
convention1l blood pressure 1pparatus It 1s not uncommon
1n such ¢ases to note on the hospital record that  the patient
had no blood pressure Tlus of course 35 not factmalhy cor
rect until cardiac arrest occurs ventnicylr contraction 15
accompanied by 2 measurible output” Special equipment
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may however be required to te sueh fow p
levels but sinple palpanon of the radil artery may reveal
a systolic Jevel when auscultatory methods fal If wntra
aterial sny t 1S plated the needle nsed
for vessed puncture may be mitalhy attached to a water
manometer filled with ssotonse solution  the amphfication
here 15 about 13 lo 1 compared to a mercury manometer
Thus a chmealh womeasurable blood pressure of g2/20
mm Hg becomes 520,260 mm H O small changes m ven
tricular output due to therapy may be readdy estimated by
thas method

Muumal Ventriculer Output During the penod of minimal
sentniolar output the “vital organs previously mentioned
demand attention and should secene as much of the nard
able arculating blood wolume ag possible suce the bram
leads m pronty full use of gravitational factors should be
employed here In shoek position the'head should be low ered
12 10 16 wmehes below the level of the chest abdomen and
legs 1 pulmonary edema is present this poston may re
quire some caution since the optunum position m orthpnea
15 1 the reverse bods plane wath the head and chest elevated
m relation to the rest of the body In balancing the ortho
static factors uader such conditions the physician will have
to exerase good yudgment i determining the more wmipor
{ant disability to be dered at the and wm certan
cases alternate prionty must be given

The valume of avathable exculating blood may be con
trolled to some extent by restneting the cwrculation 1 the
arns and legs ¥ms procedure his been deserbed olsew here
but 1t may be repeated here Three conventional blood pres
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sure nstruments are desirable but tourmquets may also be
employed The cuffs are inflated to a level about 10 mm Hg
above the estimated systohc pressure application of the
cuffs 15 mde 1n the brichal and femoral areas of the limbs
One of the limbs 1s free at any given time and hemostasis 15
mamtaed no longer than 5 minutes The cuffs are rotated
around the 4 lmbs at each mflaton a period of 2 minutes
1s permutted between the compression mtervals A sumple test
of the effectsv eness of this method 1s the nise 1n blood pres
sure when the g Imbs re deprived of thew normal blood
volume Unless there 1s a definitive 1ncrease 1n pulse pressure
the procedure may be worthless as well as frustrating 1t
requires the full time attention of tramed personnel for
satisfactory performance

Increase m pulse pressure may sometnes be secured by
intra artersal wmjection a varety of mjectable preparations
have been used Here the vasotensor drugs are of special 1m
portance Norepmephrme or Levophed Bitartrate {Wm
throp) Memphentermme Sulphate or Wyamme (Wseth)
Methoxamne Hy drochloride or Vasoxyl (B W & Co ) and
Phenylephrine or Neosynephrine (Winthrop) may be used
together with glucose and saline buffered solution

Intravrenous Therapy It 1s doubtful that intravenous mjec
tion serves any useful purpose at this stige of cwdiogeme
shock since there may be an actual hypervolemua at this
time if pulmonary edema 1s present phlebotomy mav be
indicated The withdrawn blood may be re mjected mtra
artenally 1f no oxy genating equipment 15 at hand 1t may be
recalled that venous blood may still retam a relatnely ngh
Level of avauleble oxygen In the narmal exchange mechamism
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venous blood has as much as 14 to 16% oxygen saturation
when ambient oxygen 1s about 20% under the conditions of
mcreasing hypoua mn cardiogeme shock this may fall to 10%
which 1s the entical level of functional tissue oxy gen metabo
Iism At this level such venous blood would require artificial
oxygenation to be of clhinical value

Oxygen Therapy It has previously been poimted out that the
definttive treatment of hypoua 1s the admmmstration of pure
(100%) oxygen the utilization of oxygen 1s dependent upon
pulmonary function Pulmonary function m turn 1s based m
great part upon the normal physiologic mtegnty of the ex
change membrane mechanism of the lung alveoh In con
gestwve failure with pulmonary edema membrane function1s -
disturbed 1f the alveol spaces are flled with fimd no or
Lttle gas exchange occurs The question has been raised by
research workers m the field of space medicine and aerophys
1ology whether oxy gen serves any useful therapeutic purpose
when alveoh flooding occurs for any given reason clmcians
have raised the same question m the pulmonary edema of
cardiogenic shock

Pulmonary Edema Expenence has shown that the empurical
answer to this mportant problem 1s dependent upon the
extent or degree of pulmonary functional involvement mas
sive pulmonary edema with all lobes saturated 1s usually a
termmnal conditton This however 1s far less common m
myocardial infarction than in valvular heart disease like
mtral stenosis The pul y edema in cardiog shock
has a tendency to be more or less mited to the bases and -
lower lobes of the lung Vital capacity studies i this con
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sure instruments are desirable but tourniquets may also be
employed The cuffs are mflated to a level about 10 mm Hg
above the estimated systolic pressure application of the
cuffs 1s made 1n the braclnal and femoral areas of the Limbs
One of the Iunbs 1s free at any given time and hemostas:s 1s
mamtamed no longer than 5 minutes The cuffs are rotated
around the 4 limbs at each inflation a perod of 2 minutes
15 permutted betw een the compression intervals A stmple test
of the effectiveness of this method 1s the nise 1 blood pres
sure when the 3 imbs are deprived of their normal blood
volume Unless there 1s a defimtive mcrease n pulse pressure
the procedure may be worthless as well as frustrating 1t
requires the full time attention of tramed personnel for
satisfactory performance

Increase m pulse pressure may sometimes be secured by
mtra arterial injection a vanety of wjectable preparations
have been used Here the vasotensor drugs are of specsal 1m
portance Norepinephrine or Levophed Butartrate (Wm
throp) Memphentermme Sulphate or Wyamme (Wveth)
Methotamme Hydrochlonide or Vasoyy1 (B W & Co ) and
Phenylephrine or Neosynephrme (Winthrop) may be used
together with glucose and saline buffered solution

Intravenous Therapy It 1s doubtful that intravenous mnje¢
tion serves any useful purpose at this stage of cardiogenic
shock since there may be an actual hypenyolemia at this
tune 1f pulmonary edemn 15 present phlebotomy may be
mdicated The withdrawn blood may be re mjected mtra
artenally 1f no oxygenating equipment 1s at hand 1t may be
recalled that venous blood may still retam a relatively Tugh
lesel of avatlable oxygen In the narmal exchange mechanism
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Cardiovascular Investigation has appled the data discov

ered by the Office of Climatology 1n the Weather Bureau
1 Washington to sickroom conditions and with special ref
erence to cardiac patients The pomnt of reference 15 i re
gard to scientific patient comfort n terms of tmbient tem

perature and hurmdity The Hevener Humture Index which
1s the numenical addition of temperature of the room and the
actual humdity divided by 2 1s rendily available to the phy

sician Thus 1f the room temperature 15 80° and the humud

1ty 15 50% the humiture index would be 85 which 1s within
the comfort zone while a temperature of 75 and a hummd

1ty of go% would give an ndex of 82 5 which s far above the
physiologic kit of patient comfort More compheated but
more scientific 1s the recently proposed Discomfort Index or
DI this determmation requires a dry and wet bulb thermom

eter apparatus and use of the formult

DI=04(Td+Tw) +15

thus when the dry bulb reading 1s added to the wet bulb
readmg and the result 1s multiphed by four tenths and 1515
added the Discomfort Index 1s obtamed The upper normal

hmt of the mdex 15 70 but in cardsogenie shock a better level
15 from 6o to 65

Oxygen Tents The use of oxygen tents presented a number
of unnecessary problems which were of considerable disserv
1ce to the patient Much has been said about the psychogenic
mmplications the chief of these 15 the dev elopment of claus
trophobia which occurs m subjects 1solated m a small com
partment and practically shut out from the normal actvities
of hfe around them It 1s hikely that many of the other neo
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psychotic compheations which harassed physicians nurses
and the faly 1 the previous treatment of acute coronary
occlusion and myocardial mfarction my have been precipt
tated or en} d by close conf m oxygen tents

Other phobras of varying importance have also developed
n certam mdraduals the fear of removal from the tent 1
not uncommon Agomzng memory of the pun difficulty
simple breatlung nausea and vomiting and  host of other
disagreeable 1nd alarmmg symptoms which 1ccompanied
the early hours and days of the hewrt attack may delay the
patient s voluntary remoyal from the tent which has become
a symbol of refuge and safety Like the use of the mechamenl
lung 1n bulbar poliom elitis with respiratory pralysis patient
dependency upon an artificial emvironment may pose a diff
cult problem 1n conylescence

Mash and Nasal Catheter In general oxygen 1s more eff
ciently admmstered by fask or nasal catheter ambrent oy

gen saturation 1n the usual tent service rarelv exceeds 40%
1t myy reach 8o to go% n adequate mask procedures nd
about 4o to 60% by catheter If the patient 18 wrational and
thrashing <round the catheter method 1s easer to cmploy
than the mask there 1s however a certam degree of nasal
irntation 1n prolonged use of the catheter Most consctous
and cooperaty ¢ indniduals prefer the mask which may be
self apphed and removed at will "The practical test of oy

gen usefulness 1n any gwven case 1s the patients willimgness
to continue its admimstration 1f the oxygen relteves the
worh of breatlung lessens the mtensity of the pawn or some-
how makes the ndnvidual ore comfortable, without at

tempting to define the imphcations of bemg more comfort
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able the procedure should be employed When on the other
hand there 15 patient rejection for one reason or another
oxygen will serve no useful purpose regardless of the aca
demic concepts concerned with 1ts employment

The objective evidence of oxygen benefits 1s obvious mm_
provement 1n the hypoaal syndrome this may be indicated
by lessening of orthopnea increase n pulse pressure de
crease 1n the signs of congestive failure and the return of
more normal general physiologic function The ludney in
particular may serve as a guide or mdex of favorable re
sponse when pulse pressure reaches entically low levels
renal function dimimishes Urmary suppression 1s the rule m
severe cardiogemc shock complete anuria may oceur during
the first 12 hours Thus any mncrease i unnary output sug
gests a more hopeful outlook

DISTURBANCES OF CARDIAC RHYTHM

Cardiogentc shock 15 usually accompamed by relativ e grades
of smus tachycardia with rates extending from 110 to 160
regular rates below 50 suggest complete heart block and
regular rates above 180 may be due to atnal flutter or par
oxysmal tachycardia Regular rhythms regardless of the
rate are less hikelv to be as hazardous as the irregular types
of cardrac cycle disturbance Smnple sinus tachycardia ordy
nanly requires no spectal medication but the arrhythmas
demand close attention The electrocardiograph 15 an essen
t1al tool in the management of acute coronary artery closure
and my ocardial infarction 1t 21s mandatory for the understand
mg of such irregulanties as may occur It 15 of less ympor
tance 1 the determimation of the specific area of the heart
muscle myolved Experience over the years has shown that
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there 15 n unfortunate tendency among the readers of elec
trocardiograms  both m hospital nd private practice to
spend much time and energy 1 1ttempted differential diag
nosts of the various ST segmenta] and T wave changes which
m1y occur 1n 1cute coronary artery disease since there may
be no correlation between such findings wnd the clmeal as
pects of 1 given case 1nd smce there 1s no fundamental dif
ference 1 treatment based upon Tocalization such observa
tions are chiefly rcadernc~Hoth antenor and posteror
nfarcts as well as 1p1eal Iteral septal diaphragmatic nd
junctronal ivolved areas demand the same therapeutic ap
proach and the wvailable statistical datr does not ndicate
chfferences m complicitions objective symptomatologs or
mortahity based upon locahization

Identification of Disturbances of Rhythm When these occur
1t1s however of considerable chneal importance here there
1s a relatively wide choice of drugs wnd other mesures
wlhich may be specific m ther effectiseness controlling
certun undesirable and perhaps lethal compltcations caused
by certun of the rrregulanities deyeloping durmng the cardio
geme shock phase of acute myocardinl infarction

Premature Beats The most common disturbanee of rhythm
are premature beats supraventriculir e'(lr’ls)skoles are far
less sigmficant than those msing from cctopie foct 1n the
\entncular areas There 15 no correlation between the fre
quency of the premature beats and the eventual outcome 1n
any gven case the mherent danger i every cctopie focus s
the factor of sts rhythm domunation potentialibes A single
beat my have the same pofentiahity fo mrtrie a dorminant
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extrasystolic thythm as more frequent ectopie beats There
has been a decided change in the concept of premature beat
sigrfi m acute my dial mfarction mn the past dec
ade older aathors considered ectopic beats from the potnt
of view of frequency on the postulate that more premnture
beats were of greater sigmficance than wolated or few such
extrasystoles Such an observation may be musleading all
premature beats ansing during eute myocardial miarction
must be regarded with some suspicion and measures should
be undertaken to suppress thewr development Many such
cetopic beats fortunately remam rehitnely mnocuous but
some may Jead to functional exrdhac arrest and death

TREATMENT OF PAROXYSMAL TACHYCARDIAS

Management of the parovy smal tachycardias which may de
velop from ectope for ansing m or near farcted arens of
the heart muscle as well as the other common disturbances
of rhvthm bhe atnal flutter and fbnllation heart block
bundle branch dysfunction and ventrnicular flutter and bl
fation 15 no different than when these occur under other
cardiovascular conditions Detaled discussion of these ar
thythmuas and thew treatment are presented elsewhere 1n
thas hook
Treatment should be started promptly after dagnosis and
contumed vigorousty wntid favorable results have been se
cured 1t should be pomted out here that dunng the car
d\ogemc shock penod all medication xs prxrenfeml smee
134 15 at a standstll or reduced to sub
funetsonal Tevels it 1s doubtful that there 1s any ot httle drug

absorption when gnven by mouth Dosage under the cireom
stances can not be caleulated with the y d ded
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at this entical stage of the syndrome Thé mtrw enous route
15 first chorce when congestiv e failure 15 present hypodermic
and ntravenous absorption may be delaved or potentrited
unfavorably by extracellular iccumulations of fiind No
Jection of course should ever be attempted 1n obvious aress
of edema this applies particularly to the thighs and buttocks
m apisarca

ACUTE CONGESTIVE FAILURE

In cardiogeme shock congestn e failure may derclop rapidly
after the imtial few bours of the syndrome pulmonary edema
15 the most common finding Starting with a few cracking
rales scattered throughout the lungs fiuid may accumulate
quickly 1n certun mstances both lungs my become myohed
within 10 to 30 rmnutes A constant frothy cough sometimes
more or less blood streaked ncreases the dyspnoeic factors
and renders the outlook more guarded Tlys constitutes one
of the most critical phases of the acute myocardsal infarction
syndrome the mortahty here 1s high The pathology 1s bs

tcally due to more or less complete left ventricular fadure,
Brooks spake of the heart off bilance under such circum

stances The right ventricle continues to function with a de

veloping merease 1 pulmonary pressure unless pulmonary

hypenolurma 15 reduced by left ventricular output fud
tends to accumulate m the alyeolar system of the lungs

EMERGENCY TREATMENT
This must be directed to both sides of the heart the left
must be supported by mercasing the functiont] contracting
effort of the faihing heart muscle and the nght by redueng
venous back pressure In patients where pulmonar ederma
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has reached dangerous levels phlebotomy should be per
formed first about 300 to 500 ce should be removed quickly
If possible this blood should be handled with sterile pre
cautions 1t may be used later for ntra arterial mjection
‘While the blood 15 beng withdrawn 1ntravenous injection
of one of the digutalis or strophanthin preparations should
be admmstered 1 the other arm Full ealculated dosage
should be given there 15 no place for tumdity here Aca
demic speculation m regard to the possible effect of
creased tonus and muscle contraction of the myocardium
myvolved m the mfarction process will only delay the pos
stbihity of a favorable therapeutic response The calculated
nish 15 10 relation to possible rupture of the heart or the de
velopment of embols Such mstances have been reported but
1t has not been seen n the author s experience on the other
hand a number of instances have been seen where a fatal
outcome has occurred when digitahs has been delayed or
omitted because of such theoretical considerations Stro
phanthin m the hands of those familiar with its mode of
action may be lfe saving mn overwhelmmng pulmonary
edema of this type the drug has received far less attention
1 this country than m Europe The margim of safety 15 small
and the difference between full therapeutic effect and over
dosage requires considerable expenience m 1its use

The place of travenous (amiophylhneg m cardiogeme
shock types of acute pulmonary edema 1s questionable no
harm apparently results from 1ts admmistration Beneficial
effects are more likely to occur 1f the patient has had prev
ous pulmonary or bronchial disability In concentrated dos
age1t may have a selective vasodilator action on the coronary
artery tree and msofar as any improvement in heart muscle
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crrculation will enhance recovery 1t may bave n area of
usefulness

ANTIGOAGULANT TREATMENT

No drugs i1 modern medical Justory hue evited such con
troversial discussion 1s the anticoagulant preparttions ter
more than 1z vewurs of chmcal trinl the two schools of
thought are still in violent disagreement Tins 1s unfortunate
for the sume collected statistics are used by both groups to
prove their standpomt The physiciin would be wise to
choose 1 wide muiddle course m which not all patients with =
acute coronary occlusion and myocardal mfarction are gren
anticoagulants nor all given none The indications for such
therapy have become more definitn ¢ as the ycars have rolled
by and as chmcal expertence has accumulated

Indications From accepted statistical data there can be no
questton out that anticoagulints lessen the frequency of
vembohzation when disturbances of rhythm occur i cardio
gemc shock there 15 1lso no question that w hen embohza
tion has occurred even with smus rhyvthm the meidence of
secondary embohzition 1s matenally reduced Finally of the
hypotensive factors dominate the chmeal preture the drugs
may prevent peripheral arteril thrombosis On the other
hand if cardiogeme shock 1s not present and the patients
symptomatology 15 mmmal with no objectnve evidence of
cardiac arrhy thmia 1t 1s doubtful that unhcoagulan! therapy
15 mdrcated 1f the patient under these crrcumstances has had
previous epsodes liowever prudence suggests the employ
ment of the drugs In the symptom free (ndiysdual who his
expertenced a flecting attack of pan followed by confirma
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torv ECGs and laboratory data anticoagulant treatment
may have no place

1t may be sad at this pomt that there 15 no problem pre
sented m starting anticoagulant therapy 1f 1t 15 indicated
the major problem occurs 1n determining when to stop Here
a host of mmor and major considerations will plague the
physician this phase of anticoagulant therapy 1s d d
elsewhere m this volume but 1t must be borne 1n mmd 1n the
doubtful and borderlme case

Heparin  Anticoagulant therapy should start with the use
of the hepann senes of preparations given it larly

m cardiogensc shock 1t may be admmstered ntravenously

In the latter condition and m the absence of gastromtestinal
function parenteral mjection must be continued until the
patient 1s able to take food by mouth n severe cases this
may take as long as 3 to 8 days The hydroxy coumarm drugs
may then be given 1n sufficient dosage to mamtan the opt

mum prothrombin time ratio

The chief disadvantages in continued anticoagulant ther

apv are two techmucal and psychogenic The techmical prob

lems are concerned with constant prothrombm control
measures 1n hospitals and laxger commumties where labora

tory facilities are wailable the question of expense and per

sonal mnconvenience msofar as the patient 15 concerned may
have important implications On the other hand where reg

ular laboratory chech up 15 impossible the drugs are gien
with some hazard of overdosage and hemorrhage Likewise

too hittle dosage serves no useful purpose and may confuse
subsequent understanding of the chnical picture one mn

stance out of mamy may be illustrative A traveling sales
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manager age 56 experienced 1 severe coronary episode
which required a long convalescence before he was able to
resume lis previous work he remamed under satisfactory
prothrombrn control during this period but the difficultres of
obtamng laboratory service m the various cities and towns
histed on Jus traveling schedule soon broke the rigid routime
which had been mauntamed He continued with his usual
dosage of Dicumarol however for several weehs when he
had another attack mn a aity far from home on admission to
a local hospital the episode was confused with an acute
pleuritis on the left side In view of the history of contmued
anticoagulant therapy, the physicrans directed more atten

tion to the pleunitic symptomatology until 1t was found that
Ius prothrombin time was within the normal control of 14
scconds Undue confidence placed upon the story of antt

coagulant therapy delayed recognition of the new attach for
almost z drys

The Psychogenic Problems Equally as disturbimg as the tech
nical are the psychogente problems here both the ph)sician
and patient are mvolved for as mdicated above the ques
tion of when of ever to stop the drugs can not be answered
eastly or satisfactonly There 15 a great burden of clincal re
sponsibility placed upon the physteian 1n stoppiag the antt
coagulants after any given pertod of admmstration be 1t
short or long if he decides that a pahent who has been
symptom free from lus prexzous coronary episode for months
or years IS now ready for discontinuance of such therapy
and 1t 15 stopped accordingly and shortly thereafter the wdt
vidual evperiences another episode or develops an bal
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tion syndrome presumed cause and effect are Iikcly to be
emphasized by the patient and Ius family The threat of
subsequent cardiovascular disability 1s unfortunately mher
ent and 1mplied 1n any attempt to stop such anticoagulant
preventyve therapy and great moral as well as climcal courage
may be requrred 1 the consideration of any given case

The mdications for contmued anticongulant therapy are
Yshew se two fepeated episodes of myocardial mfarction and
tepeated evidence of embolization If the patient has signs
of advanced atheromatous disease with feneralized 1 ascular
pathology mvolving not only the coronanes but also the
cerchral renal and penpheral vessels and particularly of by
pertension 1s present such therapy may have to be continued
mdefinitely Tafe expectancy under such conditions s hm
tted perhaps to 3 to g years regardless of the age penod of
the rmtual dial mfarction Indiiduals who develop
parovysmal tachycardsa or tent atnal fibnllation fol
lowing an attack are definte candidates for Jong continued
anticoagulant measures 4 of the authors ongmal senes of
12 cases of severe cardiogenie shock reported m 1933 are
still alive after 5 years of anticoagulant trestment but with
minimal functional capacity

Anticoagulant Drugs Fmally a word about the choce of
the anticoagulant drugs In the hepann senes the following
have been used successfully 1 hospstal and prvate practice
Hepanin Sodwm (Lally) Liquaemin Sodwm (Organon)
Depo Hepanm Sodwm {Upjohn) Heparm Repository {Phil
adelphia) and Hepo Nane B Forts {Columbus) the latter
contams hepann sodium chohine chlonide and Vitamm B 12
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1 combination whieh has a cleaning action 1n reltion to the
grnt molecules of cholesterol scen in certamn types of ather
omatous coronary artery disease

The hist of lrydroxycoumarn drugs contmues to merease
with pharmacologic research enterpnise but each may have
an appropritte plice mn the treatment of any grven case The
best known of these are bishydroxycouman or Dicumarol
(Abbott) phentdionc or Hedulmx (Walker) ethy ! bisconm
cetrte or Tromevan (Geigy) diphenadione or Dipaun
{Upjohn) phenprocoumon or Marcumar { Hoffman La
Roche) acenocoumarin or Smtrom (Gergy) nd cyclocum
ral or Cumopyrin {Smith) New dernatises of warfann are
Coumadin (Endo) and Prothromadin (Harvey)

Ouerdosage m anticoagulant therapy 1s mdicated Iy
marked nerease i prothrombin time estimations n the au
thors expentence the optimum chmeal levels should run
about twice normal or from 26 to 36 seconds This may be
noted on the patient s chart by the Alsahy formula i which
the determmed prothrombm time 15 placed over the normal
control 25 10 writing 1 fraction thus of the prothrombm time
on therapy 1s 28 and the control 14, this may be charted s
28/14 Higher levels thin the 2 to 1 ratio may be necessary
1 certun mduviduals but rarely over an Alsahy 45/14 Jevels
over 50/14 m1y become hazardous m relation to posSlblC
capillary hemorrhige Purpunc spots on the shin subcon
pmcmal hemorrhages and hematurin are chnseal signs of
overdosage

Prothrombin function can fortunately be restored to
withun normal hmuts more or less rapudly by the Vitimin N
preparations both natural and synthetic substances are usy
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allv effective except m extensive cerebral bleeding Adrestat
Mephyton and Synkayvite are all equally recommended

GASTROINTESTINAL TRACT
IN CARDIOGLNIC SHOCK

One of the most disturbing complications 1n cardiogeme
shock following acute myocardl infarction 15 the nausea
and vormting which may develop early n the attack ndeed
an overwhelming nauset may actually precede the onset of
the pan factors It was this type of nausea which predom:
nated the clncal prcture of so called acute indigestion
famihar to the older physiian before the syndrome of acute
coronary closure had been clearly defined about 4o years
2go 1 the hiterature of the 1gco s acute indigestion was de
scribed as a serious and oft times fatal condition

Nausea and vomiting may also be mtiated by the admm
1stration of morphlune grven for the relief of heart pun n
responsive subjects a dose as small a5 1/4 gramn may cause
nausea In others repeated doses may have been given be
cause of the mtense pam factors control of such pan may
be at the expense of simulating the vomiting center of the
bram Many patients m retrospect have complamed more of
the nausea and vormting which occurred than of any other
symptom pam and dyspnea are quickly forgotten but mem
ory of the retching and nausea may be retaned for some
tume For this reason as explamed earlier morphine 15 the
least desirable of the narcotic drugs to employ Demerol i

Dilaudid Pantopon and diethyl morphe should be se
lected

~
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The nausea d vomiting 1s ordinanly a munfestation of
the hypoval syndrome both t the central nervous system
level and local at the cardiogastric plexus 1t occurs In ex
penmental animals durng cardac standstill and may hwe
1 certain teleologic sigmficince Vomiting 1s chiefly a reflex
vagal mechamsm mnvolving violent contractions of the stom
ach esophagus daphragm and upper abdomunal muscles
such contractions may have physiologic implications 1n re
gard to coronary blood flow In cardiogenic shock all gastro
mtestmal activity ceases below the sphincter and abdommal
distention may follow

Elevation of the diaphragm m paralytic leus regardless of
the cause poses a special threat in myocardial mfarction re
duction m lung space may senously reduce vital capacity
function Where orthopnea 15 already present Lmmting pul
monary ventilation may do much to mcrease the tendency
for the development of pulmonary edema As manifestitions
of reflex disturbances of the gastromtestinal tract both vom
sting and viscera] distention may thus seriously aggravate
the already overburdened hemodynamc system and render
treatment more difficult

It 15 advisable therefore m cardiogeme shoch to perrit
notlung to be tiken by mouth there 1s no objection to oc
casional rnsing of the mouth if the patient can cooperate
With alimentary digestion at a standstil even water m1y
not be absorbed and the temptation to give frequent small
drinks may do more eventual harm than good The Viennese
school of cardiologists were perhaps the first to exploit the
sstarvation theory m such cases w 1th certain modifications tt
should be routine where nausez and vomiting both with and
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without abdommal distention are predommant complica
tions

LABORATORY DATA

Positid Tests The humoral or general constitutional physio-
logie Tesponse to acute coronary artery occlusion with myo
cardial 1nfarction can not ordinarily be determmed untl
several hours after the onset of the episode some changes
may require several days before defimtive information can
be obtamed However m most cases confirmatory laboratory
evidence of the syndrome 15 possible within the first 24 to
48 hours m the battery of tests available m most hospitals
several types of exammation may become positive withm
this pertod Positive 1s used m this context to mean tests
which are changed from normal and 1n the absence of any
other etiologic factor to explamn such alteration are inter
preted to be the result of or caused by acute myocardial
wfarction The definition 15 spelled out m detail to empha
size that all laboratory data must be considered withm the
framework of the lesion under study if other pathologic
conditions are present and 1 any way contnibute to or de
tract from the given laboratory results the test 1s no longer
vahd or defimtive msofar as the cardiac lesion 15 concerned
Very early positive tests must thus be regarded with some
suspicion 1 most wmstances such data suggests a pre eusting
condition probably extracardiac m ongm A high white
blood cell count or a high sedimentation rate discovered
durng the first 8 to 12 hours 1s not hikely to be due to the
myocardial infarct Marked ECG changes in the early hours
of an attack suggest previous heart disease while elevated
transaminase levels pomt to other causes for this findmg
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Prompt Laboratory Studies However much 1s to be sud for
the prompt determnation of Il of the Iaboratory evammn

tions since 1t 1s well recogmzed that sigmficant changes do
not develop quickly m myocardal infarction there 1s a nat

ural tendency among some chmcrms to delay these tests
unti] they are more kel to be positive Lspentence has
shown that much information concernmg the status quo
ante of the case m be lost by this concept any data which
e be obtained 1n regard to the patient pnior to the present
attack may place subsequent tests 1 a more useful perspec

tne For example n the sllustration given abosve concerning
the discovery of ECG abnormahitics early 1n the episode sub

sequent changes 1f thev occur may be more accuritely eval

uated m terms of the prior findings Such status quo ante
frctual data 15 especaally important wlten 2 gnen patient his
evpenienced 1 previous coronary attack unless known mnd
recogmzed such residual changes may add confusion mn the
mterpretition of the new tracings

Correlation Factors There 1s an unfortunate lack of correht
tion between Ihboratory data and the actuil extent and s
verity of any mvacardial wfarction marked changes from
normal m the various tests do not necessanly indscate that
the lesion 1s 2 Irge one The reverse s equally true small or
mimor changes do not rule out extensne my ocardi?) damnge
A lugh Jeuhocytosis for exvumple of 22 000 W BC hs no more
climeal sigmificince than 12 000 or 15000 Ithewssc 2 sedt
mentation rate of 6o 1s no more mformitnve than 30 or 40
The former Cobb rule of thumb m which the gravity of
the syndrome was estimated by the degree of humoral re-
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action has no valtdity m the hight of mcreased knowledge of
the pathologic physiclogy mvolved m the mechanism of ar
tertal occlusion and muscle infarction Cardiogenic shock
and death have occurred in patients with more or less nor
mal white cell counts sedimentation rates ECG tracings
and transaminase levels

This should not be taken to suggest that laboratory daty
1s ummportant 1t means that the physician must use judg
ment and experience 1n the clintcal mterpretation of all lab
oratory procedures Assuming that no techmical errors are
suspected two questions must be asked mn every case first
1s there any_other condition which the patient has now or
has had mn the past which could produce the given results
and secondly do the results confirm the chmcal impression
or diagnosis® These questrons might well be ashed 1n regard
to anv acute disease process but m myocardial mfarction
they may be of special importance 1n differential diagnosis

ELECTROCARDIOGRAPHIC CHANGES

It has already been said that the electrocardiograph 1s one
of the mmportant tools m the exammation of patients with
myocardial mfarction 1t has also been pomted out that the
ECG tracing per se may neither be diagnostic nor prognostic
msofar as the syndrome 1s concerned The electrodynamc
events of the cardiac cycle may have httle or no correlation
with the climcal aspects of the mdividual However any
change mn the previous pattern of the ECG may have certam
imphications which may be evaluated at the same level as
anv other pertment laboratory test
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Mechansm of ECG Changes Assuming that a given subject
s had 2 more or less normal ECG pattern before the at
tach clectrodynamic alterations are most hkely to occur
that part of the cycle concerned with the repolanization proc
ess It can be shown that 1schemic changes n the muscula
ture of the left ventricle may produce a disturbance m
electrolyte metabolism so that the normal or usual summa
tion of celular potential 1s dymnished or lost The normal
ST segment at its neutral or 150 electric level and the T wae
with 1ts positne or upward deflection may be altered by
such electroly tic changes When myocardral mfarction occurs
the electric potential differences developed by the miolved
are1s may neutralize or dampen the electrodynamic grads
ent factors in the repolarization of the remamder or non
mjured part of the heart muscle or 1t may entirely dominite
this phase of the cycle If the damaged area 15 locited m
those parts of the myoecardium which have certun physio
logic 1soltion factors no ivolvement of the repolanzation
process muy ocour

While thus 15 2 greatly oversimplified explnation of the
ST segmental and T wave changes seen n myocardial m
farction and 15 subject to 2 number of academic corrections
1t may Serve as a practical background for the chmeal use
of the ECG tracing It emphasizes the important point that
there may be no correlation between actual size of the m
farcted e and the extent or degree of changes scen 1t the
ECG record 1t also serves to explam why myocardial infarc
tion may also occur without demonstrable ECG alterations

The ST segmental and T wave cl which are seen 1n
acute myocardral mfarction ordinanly require from 8 to 48
hours to develop some times full development of the abnet
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mal pattern may take several davs Thisis wteresting i view
of the immedate changes which ocenr s the Master exer
©5¢ tol test wn yesg byects similar ST segmen

tal and T wave changes may occur directly ofter physieal
effort {climbing staws) Restoration to the pre exeraise pat

tern may require from 3 to 10 rmnutes It has been postn

lated that smce the electrodynamc changes are the same
the basic physiologie mechimsm responsible for the distarb

ance of repolanzation must be more or less identical
Whereas the alterations after exercise represent a temporary
and reversible process my dial wfarction s permanent
and ureversible This does not answer the question howes er

concernmg the delayed electradynamic response m beast
muscle damage except to pomt out the difference between
total dial 1sck and locahized muscle mvolsement

This 15 more than acad d the practical imphca

tions have a chmeal apphieation which must be considered
m the mterpretation of post infarction ECG tracings

Bemgn T nave Changes There are many bemgn causes of
T wave abnormalitses 1n the aathor s paper  Clauneal Imph
eations of El diographic M pretation Some Ob
servations on T Wave Abnormalities {New York Stato Jour
nal of Medieine 57 2659 1957) 1t was shown that the simple
drinking of sced water as well as post prandual effects may
produce inverted T waves there are many psychogenie con
ditrons which cause similar changes The fught electrocar
diogran” 15 a well known phenomenon and pam stself may
be responsible for T wave abnormalities There are thus
many pitfalls i the mterpretation of the repolarzation pat
tern and a careful evaluation of all the factors concerned n
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Mechanism of ECG Changes Assuming that a gnen subject
has had a more or less normal ECG pattern before the at
tickh electrodynamic alterations are most likely to occur m
that part of the cycle concerned with the repolanzation proc
ess It can be shown that 1schemic changes m the muscula
ture of the left ventricle mayv produce a disturbance m
electrolvte metabolism so that the normal or usual summa
tion of celtular potential 1s dumimshed or Jost The normal
ST segment at 1ts neutral or 150 electric level and the T wave
with 1ts posttive or upward deflection may be altered by
such electroly tic changes When myocardialinfarction occurs
the electric potential differences deseloped by the involved
areas may neutralize or dampen the electrodynamic gradi
ent factors m the repolanization of the remamder or non
mjured part of the heart muscle or 1t may entirely dominate
thes phase of the cycle If the damaged trea 15 located 1
those parts of the myocardium wlich have certam physio
logre 1solation factors no 1nvolvement of the repolanzation
process may occur

While tlus 1s a greatly oversimplified explanation of the
ST segmental and T wave changes seen n myocardul
farction and 1s subject to a number of academic corrections
1t may serve as a practical background for the chnteal use
of the LCG tracing It emphasizes the important potnt that
there may be no correlation between actual size of the m
farcted area and the extent or degree of changes seen 1n the
ECG record 1t also serves to explam why myocardal mfare
tion may also occur without demonstrable ECG alteritions

The ST 1 and T wave changes which wre scea 1
acute myocardial mfarction ordinanily require from 8 to 48
hours to develop some times full devclopment of the abnot
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these ECG changes and prognosss m any ghven case renders
the ducovery of such alterations to the Jesel of anv other
Iaboratory report It may be emphasized at the expense of
frequent repetibon that patients die m cvrdiogense shoch
with no changes in the ECG tracmgs while others make a
rapid recavery with grossly abrormal ECG patterns

HROLE OF ELFCTROCARDIOGRAPHY

Most cardiologists agree that the most important role of the
electrocardiograph 1 the 1dentif of the distwbances
of cardrac thythm which may deselop 1 acute myocardat
mfarction whie an experienced examuner may make a pre
somptise iagnosis m most mstances the defimine mech
asusm responsible for the iregulanty may requre mstrumen
tal analysis This s particularh true m the paroxysmal
tachveardias  drug treatment clmical management and
prognoss ma; be entirely dependent upon the differentaal

ysmal atral flutter and fbnllation
and the rhnthms due o nodal or ventneular tadhycardim It
may be impossible to dstngoish chmeally betw een freqnent
premature beats and atriat fhnllation or hetween a sinws
brady cardia 1w the range of 40 to 48 beats per munute and
complete heart block A sinus tachycardia i the 150 to 160
range may be mistaken for an atnal Rutter with a 2 to 1
block Ectopie beats which occur 1 atnal fibrsllation may be
missed finally at has been previously pomnted out that
skipped beats of mncomplete heart block are eastly confused
with smple extrasystoles For the wdentification of all of
these the ECG evamination ss of course necessary and no

effort should be spared to determme the exact tvpe of
regulanty
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Number of ECG Leads How many leads should be tahen m
the exammation and study of acute myocardial wfarction?
The question 1s of more than scientific and acidemic inter
est 1n any piven case there are the impheations of time ex
pediency  disturbance of a very il patient and perhaps
techmel problems In the wrregulanties of rhythm and m
the conduction abnorm ilittes one lead may suffice expen
ence has shown that erther Lead 1 or 2 alone may be em

ployed satistactorily In a subject who 1s thrashuing around in
pain or with uncontrollable nausea and vomuting 1t may be
mpossible or undesirable to obtain more than one mb lead
erther conventional or unipolar Precordial Jeads may be
difficult to secure mn restless orthopneic and otherwise un

cooperatnve mdnduals If however the conditions are such
that the physician 1s able to make a complete ECG examina

tion without too great mampulation or unusual difficulty

the opportumty should be seized to t1ke the standard 12

lead hook up tlus would mclude the 3 conventional limb
leads the 3 umipolar hmb leads and the 6 V leads In cer

tamn mstances parallel CF leads should also be tken if the
major lesion 15 predominantly 1n the anterior vector planes

In special cases where posterior infarction 1s suspected and
where the anticipated changes 1n Leads 2 3 aVL aVF and
postertor V 8 and g or CF 7 1nd 8 are debatable esophageal
leads may be diagnostic and should be attempted provided
the procedure meets with patient acceptance and coopera

tion There 1s thus no specific answer to the number of
leads that should or must be taken the practitioner will be
gurded chuefly by the wformation secured 1n the valble

lIeads He should however continue to explore unt} he has



CORONARY ARTERY OCCLUSION 87

the data y for und ding and ging the sit
uatton

ASYMPTOMATIC MYOCARDIAL INFARCTION

It has already been stated that the scars of old myoeardial
wiarets 15 not an vncommon distorery 2t post mortem et
amination of patients who have died from estra cardioascu
lar causes and 1n whom no hustory of previous heart disease
has been obtamed How many such slent mfarctions are
expentenced by the general population s difficult to estimate
but competent pathologists have reported that m subjects
over the age of 60 the merdence may run as high as 487 It
1s possible thercfore for an indwidual to expenence an eps
sode of acute coronary occlusion with myocardal mnfarction
without symptoms severe enough to call for medical atien
twn these cases may be picked up subsequently on routme
ECG ex. ar by the acerdental discovery of anearys

mal changes of the kit ventricle seen m < zay films of the
chest

Minimal Symptoms Between thes group and those who
promptly develop cardiogenic shock there 1s 2 large number
of ndnrduals who suffer myocardial mfarction with 2 pumt
mum of svmptoms os complamts A shght episode of pre
cordual or substernal pain or pressure perhaps some dyspnea
with sweating followed by a gencral feeling of weakness for
a few hours or perhaps a day or fwo may complete the en
tire chmeal picture If the patrent has had previous attacks
of angma pectons this particular eprsede may be considered
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as Just another occasion for the use of mtrogh cenne or Ins
habitual remeds m others this mmtial or new esperience
m?y lead them to call the physicimn for medical assistance
Smce the acute phase of the attack may be of short duration

the physician may find httle n the physical examination
However a drop i blood pressure when former levels were
normal or clevated a tachyetrdia of 110 and above poor
and distant heart sounds compared to a previous cxamum

tion the appearance of a new systolic murmur or changes o
an old murmur the development of wn arrlnythmua or the
discovery of an equnocable perteirdial friction rub may all
be objectiv e findings suggesting diagnostic possibilitics which
the alert examner will utilize Such indniduals warrmnt ob

servation for 1t least 3 or 4 days with house confinement but
not necessartly bed rest durmng this period changes m the
phnsical exammation may be noted and appropriate Iibor:

tory studies should be made with particular attention di

rected toward relative rather than absolute chinges which
oceur

Disappearance of Symptoms More difficult to manage e
those patients whio experience more or less ses ere syniptoms
for 1 few hours and then become entirely symptom free mso-
far as their subjectie complamnts are concerned Here there
m1y be considerable objectnve evidence of the syndrome
with unmustakable chnieal and laboratory confirmation of
myocardial infarction Active men of the so called rugged
and vigorous type usually chafe at the restnctions placed
upon their bed confinement and they may defeat the very
purpose of bedrest by uncontrollable mental and physical
agitation It may require the Iinut of the phy sicran s persua
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sion and professtonal efforts to handle such 1 situnbion Bes
sers dictum of justice tempered with merey may serve the
physican well under such trung arcumstances when the
patients effort m walling to a nearby bathroom 15 accom
phshed wath less mentnl and phy sical expenditare of energ)
than the use of 1 bedpan and when sttting m a chaw i ohves
less provocative implieations than assumed bedrest certun
compromses with cam entional 1nd 1ccepted tretment mny
be pernutted

Psychogeme Factors Practical expenence has shown that
the outlook in such cases 1s not matenially jeopardized by
the aetiity granted by demands of the sitwaton On the
other hand peace of mind and mental admstment to the
problems smvolved m the recovery pentod of myoeardiaf 1n

farction has m some } d the e
siod Subacute pertod 15 here defined as the mtenal from
1 to the hospital or confi 2t home untdd the

usual 6 weeks have elapsed In thus connection 1t 1s diffieylt
to define the emergency period w myocardial mfarction 1
the group under discussion comphications rarely gecur after
4togweeks Onthe other hand if the patient has esperienced
2 severe episode of cardiogente shock such gy e

erget
status mwy be present for go davs or Jonger geney

ADDITIONAL € ONIMENT

Dret SWinle the 1cute mamiestations of aoute eoronan, ar
tery occlusion and myocardsal infarction ba\eber'-n discssed
m detarl sufficient to cover the broad 2specty ;)( the s
:mme spalce ;loes ;0‘ P;”““ consideration of g, mmr;r
ut none the less disturbing problems which pae 2rce m
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the manigement of any gren case The important question
of dret hias hardly been touched upon but this may be raised
to 2 level out of proportion to 1ts actual signtficance both by
the patrent and lus fanuly Salt free and salt restricted diets
are mdicited 1n congestive faiture but 1t 15 doubtful that they
serve any useful purpose mn any other complication of the
syndrome, Adherence to such diets requires complete pa

trent cooperation and simple recognition of this observation
must be understood by every one associated with the care of
the mdnidual cheating nd evasion of the basic electrolyte
prineples mvolved are not uncommon m tasteless and mo

notonous diets and every attempt should be mrde to make
the patients food tray 4s attractive as posmble There are
any number of practical and useful small books concerned
with salt free diets these may be read with profit bv those
members of the Lanuly respoosible for fus service The ques

tion of cholesterol low diets comes within the same category

m patients with high blood cholesterol Jevels and when there
15 objective evidence of atheromatous disease, such diets are
amportant and should be stnetly enforced For othess, e

striction of the saturated fat foodstuffs may be sigmficant 1n
overweight subjects as well as patients with diabetes In dra

betic patients the usual dietary routme should be mom

tained



IV | PREMATURE BEATS AND EXTRASYSTOLIC
ARRHYTHMIAS

The most common abnormal disturbance of cardiac rhythm
15 due to premature beats or extrasystoles abnormal 1s italt
cized to emphasize that the most frequent of all types of ir
regular thythm 15 sinus arrhythmia which 1s a normal finding
mn children and young adults Smnus arrhythmia 1s a vagal
phenomenon assoctated with the respiratory cycle an m
crease 1n rate occurs on mspiration and a slowing down of
the cardiac rate follows the expiratory phase In certam sub
Jects there may be such an abrupt change n rate that a
marked wrregulanty 1s noted Unless carefully observed such
an wrregulanty may be preted cl fly as a prema
ture beat

Sinus arrhythmia 1s more common during slow rates 1t
may entirely disappear when stmple sinus tachycardia in the
range of 110 to 140 occurs After exercise for example 1t 1s
rarely seen 1t 15 Jost also during hyperpyrexia regardless of
the caunse It 15 thus not usually seen during the fever stage
of the acute nfections but 1t may persist m acute theumatic
fever even with cardiac rates of 120 to 130 Sinus arrhythma
1s ordinanly lost m the late teenage period but occasionally
1t may be discovered m the 30s and rarely m the 405 Itis
generally 1dentified 1n relation to its association with the

[+13
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respiratony eycle the subject 1s mstructed to take a deep
breath and hold 1t Increase i rate 1s readily obsered In
some mstances an ECG examunation m1y be requed for
defimtiy e dingnosis 1t my be confused with premature beats
1s noted above

Premature beats myy anse from any ectopic focus within
the atrral or ventricular heart muscle they may lso develop
m or near the pacem'ﬂ\er arets A rire onigin may occur m
the septal tissues Epicirdial and endocardial foer become
operative by continmity with adjcent heart muscle tissue
Ectopic beats may occur mfrequently sometimes only 1 to
10 m 24 hours more often they develop several times 2 mm
ute When they follow eich normal cardae cvele coupled
rhythm 1s noted this may be an mportant finding in digt
tahs overdosige and myocardial infarction Premature beats
may occur 1n a sertes and dontnate the rly thm of the heart
the mechanism of the paroxysmal tachyeardins may be due
to such contmnuous ectoprc beats

CLASSIFICATION OF FPREMATURE BEATS

Three Types of Classification Premature beats are conven
tionallv clssified n accordance with therr anatomse pomnt
of ongin smus nodal atmal AV nodal ventricular and
septal ectopic beats can be 1dentified by ECG exammation
Premature beats may also be classified on ¢ functional basis
whnch 1s dependent upon their prematunts 1n relation to the
diastolic mtenval of the cardiac cvele Finally thes may be
classified 1n relation to their hvpounl effect i coronary 1n
sufficiency  Eich of these clissificitions requires 1 word of

chmel explanation
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Stte of Ectopic Focus The specific pomt of ongmn has sig
mficance in regard to practical eviluation and possible treat
ment as a rule the supraventnicular ectopic rhy thms are of
far less cimeal importance than atriosentricular nodal and
ventricular extrasystoles Sinus nodal and atrial premature
beats usually follow the sume conduction pathways 2s do
normal sinus released stimuli since they pass through the
Junctional mechanism of the conduction system they meet
with the same blocling phenomena which 1s exhubited 1n
atnal flutter and fibnllation Thev wall also be controlled by
the action of the digitalis drugs m this area On the other
hand ectopic foct which anse below thus area and this m

cludes all of the A V nodal and ventricular premature beats
are more difficult to manage since thev are the product of
potentially greater wmtability factors of or within the myo

cardium Here the quimdine and procame amide hydrochlo

nde drugs are emploved for ther suppressive action The
anatomie classification thus offers indications for selectne
therapy

Functional Mecharuism The functonal classification 1s 1m
portant 1n the evaluation of the uneconomue physiologic fac
tors produced by extrasystoles As noted before all prema
ture beats occur during the diastohe filing period of the
ventricles unless a sufficient volume of blood 1s within the
ventricular chamber at the time of contraction the aortic
vahves will not open and no blood leaves the heart The pres
sure gradient within the left ventricle must exceed that of
residual diistohic pressure above the aortic valves by at least
8 mm Hg before any volume output 1s hy draulically posst
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ble The volume of blood 1n the ventricle at the time of ecto
pic contraction 15 thus a function of prematunty It should
be pomted out here that multidiscipline graphic records are
required to demonstrate the hemodynamic and electrody

namic relatonships i many disturbances of rhythm, the
ECG tracing alone does not reveal changes m the hemody

name cycle The arteriogram or pulse tracing must be taken
synchronously with the electrodynamic cardiac cycle How

ever simple chmeal exammation may frequently disclose
the functional response of certam irregularities i premature
beats for example auscultation of the heart and palpation of
the radial artery will indicate whether the ectopic beat has
been effective and functional or whether it has been mef
fective and thus a useless ventricular contraction The dif

ference between the apical rate and the rate at the radul
artery 1s known as a pulse deficit Pulse deficits are also seen
in decompensated atral fibnllation and flutter and other
disturbances of rhythm Expertments have shown that when
pulse deficit exceeds 10 beats per mmute mn amy uregulanty
of rhythm an uneconomic functional output of the ventricle
has developed 1t means that the heart has made a pumber
of useless contractions from which no systerme benefit has
been denived This number may be very large mn a given 24
Thour penod w1th 10 such non functioning beats per minute
there will be 1440 If the margmal reserve has already been
depleted by hypowa n any cardiac disability the loss of
these mmeffectiv e beats may assume chmeal sigmficance

Hypoxial Effects Fmally premature beats may be classified
1n relation to their hypoual effects when there s considerable
Joss of coronary function Tlus 1s purely an ECG finding the
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T wave of the next normal sinus beat following the ectopic
contraction may show changes which extend from a sumple
flattening or drop mn amphtude to complete mversion In
most nstances the T wave will have recovered ats ongmal
pattern mn the second normal beat but m certain cases even
the second and third cardsac esvcles may show the effects of
the premature beat It should be satd that the interpretation
of this finding 15 still open to further studs  same authors be
hieve that other factors may be responsible for such T wave
alterations but since the condition 15 seen almost exclusw ely
in coronary msufficiency 1nd m some tvpes of myocardial
tonerty hle diphtheria acute rheumatic fover and hyper
thyroidsm 1t remams a sigmficnt finding 1 the extrasys
tolie arrhythmias

SYMPTO\IATOLOGY OF PREMATURE BEATS

The climeal reaction to ectopic beats vartes from patient to
pattent an entire gamut of subjectss e complaints may be de

scribed Some indwviduals are totally unaware of their oceur

rence even when brought to therr attention they have no
reactions or subjectv e symp gardless of the frequency
of the uregulanty Others may be greatly disturbed and ter
nfied premature beats may produce a peculiar sensation
the epigastric region far removed from the heart and con

fused with gastromtestmal condstions Some patents de-
scnibe a disagrecable throbbing 1 the head a pounding 1n
the ears 2 fullness m the eyeballs a tug, in the throat or a
tghtess wm the chest Only occasionally 1s the ectopic beat
associated with pawful cardiac symptoms but m certam re

sponsive subjects an omnous sense of palpitation or knach

g of the heart oceurs
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ble The volume of blood 1 the ventricle at the tume of ecto
pre contraction 1s thus a function of prematurtty It should
be pomnted out here that multidiscrpline graphic records e
required to demonstrate the hemodynamic and electrody

namic relationshups m many disturbances of rhythm the
ECG tracung alone does not reveal changes m the hemody

namyc cycle The artertogram or pulse tracing must be taken
synchronously with the electrodvnamic cardiac cycle How

ever simple chmeal exanmnation may frequently disclose
the functional response of certain irregulanities, m premature
beats for example auscultation of the heart and palpation of
the radial artery will idicate whether the ectopie beat has
been effective and functional or whether it has been inef

fective and thus a useless ventricular contraction The dif

ference between the apical rate and the rate at the radial
artery 15 known as a pulse deficit Pulse deficits are also seen
m decompensated atnal fibullaton and flutter and other
disturbances of rhythm Expermments have shown that when
pulse deficit exceeds 10 beats per minute m any nregulanty
of rhythm an uneconomic functional output of the ventricle
s developed 1t means that the heart has made a number
of useless contractions from which no systemic bencfit has
been derrved Tlus number may be very large in a gren 24
hour period with 10 such non funchiomng beats per minute
there will be 1440 If the margmal reserve has already been
depleted by hypoua mn any cardiac disability the Toss of
these meffective beats may assume chnical sigmificance

Hypoual Effects Finally premature beats may be chissified
1a relation to their hypoval effects when there s considerable
lass of coronary function This »s purely an ECG finding the
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by prematurc beats Patients frequently volunteer the mfor
mation that they alwayvs expenence palpitation or shipped
beats after eating this or that item of food such notations as
“omons alwavs give me heart bum and palptation T em
not drnk coffee because I get cxtrasystoles  Igneup smok
ing because of heart beats and 1ce cold dnnks give me

palpitation  re common on the history cards m cardine
chintes

Psychogenic Stress Ths too 1s a common predisposing cause
of premature beats sorrow anger wnd excessive Jubilation
may be accompanied by extrasystoles The sudden death of
s young nephew brought a physician recently with a
marked extrasystolic arrhythmia a contestant on one of the
current give away television programs won a mink coat
and was carnied to a nearby hospital with an wrregulanty
which was first diagnosed s paroxysmal atnal fibnllation
She had frequent premature beats which persisted for almost
aweek

Physical Strmn Occasionally excessive or unusual physical
stram may precipitate ectop ¢ beats normal subjects a
busmess evecutive was forced to change a tire on lus auto
mobile He was alone at the time and the effort required to
jack up the car and other manipulations produced palpita
tions which demanded emergency care A healthy young
mother was terchmg her hitle daughter to jump rope but
was forced to quit because of 1 pounding i her chest which
was found to be due to ventnicular premature beats
Extrasystoles also occur at might i normal mdviduals
while they are 1n bed some patients complain that they tend
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to occur when Iymg on the left side Others state that they
can not t1he food or dnink before retiring, the exact opposite
1s reported by those mn whom an empty stomach always
has a tendency to produce extrasystoles at mght

Such tendencies, esther real or fancied offer nportant
clues 1n the management of symptomatic premature beats
when they occur mn otherwise normal mdividuals and the
physictan will exercise good jud, n careful apprasal
of all pertment facts concerned n a given patient s lustory
Exclusion of the offending dietary substances nd readjust
ment of the subjects mode of Itving working nd relwation
may be sufficient to control the symptomatology

Definitive therapeutic approach n the suppression of pre
mature beats 1s unfortunately neither spectfic nor satisfac
tory Where there 15 a Jarge element of psychogenc factors
treatment wath the tranquilizer group of drugs may be re
warding here 1 selected cases, self medication may be
advisable The patient 1s mstructed to tike the medication
only if and when he feels that he requires 1t Recent exper
mental studies m this group have revealed a number of m
teresting facts the first 1s that some types of symptomatic
ectopic beats are more or less completely suppressed The
second 15 related to dimmishmg the subjective reactions to
the extrasystales even though they continue to be present 1
some frequency the patient 1s unaware of therr occurrence
Ths has considerable chmical importance i the famihar well
read or self taught group who deyelop the habit of constantly
fechng thewr pulse m this difficult group to manage come
doctors nurses dentists and ather more or less medically
tramned personnel Pulse taking by any patent sooner of
later becomes a vicious habit musinterpretation  exagger
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ated emphasis and unnecesswy alwm 15 the rule and the
physician should devate all of hus energres ta discourage tlns

tendency except m certan solated tmstances liter to be
descubed

Tranquihzer Driegs The former widespread use of the bar
Intarate drugs hns decreased with the mntroduction of the
tranqushzer preparinons the slowmg of mental acuty and
the hangoyer effect i many patients may outwergh the ben
efienal results antierpated m exther supy or reducing
the awareness of the sregulanty It may howeser be nec
essiry in o certamn small group of mduniduls to employ the
1arious prep of the bart when the meproba
mate series have fatled after a sulleient test of thesr effec
trveness Alternate use of both ty pes of medicatson has prov en
suceessful n some mdniduals

Digrtalis and Strophantlun These should not be used w the
control of sunple premature beats vegardless of the subjec
tnve svmpt | dine and p arnde hydreo
chlonde should ordimantly be restricted to the management
of extrasystoles which develop dunng acute coranars oceln
ston and myocardial mfarction

Other Drugs A number of potent drugs have been suggested
for the suppression of the extrasystolic arrhy thmas swhich do
not respand to the measures outhned <bove 1 certam se
Jected cases under careful supervision 1soproterenol hydro-
chlonde or Isuprel (Winthrop) has been used successfully
Methosamine hydrochlonde or Vasoy 1{B W & Co ) has also

been employed Both of these substanees may produce tovc
reactions even in small doses
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In summary 1t my be sud that while premature bert
are the most common type of cardine complunts their over
all significance except m acute myocardal mfarction
chiefly 1n relntion to patient responsieness to the wregular
1ty The protean mamfestrtions of the syndrome lends itsell
to management by many methods cach of which my be
tried 1n turn until eventul relicf by one mechumsm or 1n
other 1s achieved No two patients will respond to the same
measures and the shill and mgenumty of the physician will be
taxed in securmg the desired results 1n some cises
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Net to premature beats and the simple extrasystohe arthvth
mas atnal flutter and fibrillation 1s the most common 1rregu
lanty likely to be seen by the physician mn lus every day
work and sumlar to the ectopic rhythms it may develop at
all ages and m normal mdiiduals as well as patents suf
ferng from advanced types of cardiovascular disease The
svndrome occurs 1n a paroyysmal form lasting for brief inter
vals and 1 a chronie form which may persist continuously
over many years Only recently a group of 16 men and
women at the author s cardiac chme celebrated an anmver
sary marking 25 years or longer as patients with atnal fib
nllation the event 1s noted here to emphasize that this gross
disturbance of rhythm may eust as a more or less mmor
cardiovascular disabihity with minimal restrictions of activity
Nearly all of the 16 persons had hved full productive years
m academic and mndustnal 1reas where therr indivadual tal
ents and abilities were well recogmzed and rewarded
Atrial flutter and fibnllation have long occupied the
attention of both clnical cardiologists and expenmental
physiologists  the gross uregulanty lends itself to research
mvestigation The concept 1s gaming acceptance that
whereas flutter may exst as a separate entity fibnllation
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rarely occurs alone since flutter mechamsm 15 continuously
operatne Tluis mechamsm  1ccordmg to Groedel Risch
Parsonnct and others 1s bised upon the electrodynimic
differences of the two a1 The nght atim  becse of
the anatomie location of the sinus nodal prcemaker rematns
more or less under control of tts stmulus production thus
1t 15 posstble for the nght atrium to be 1 a state of flutter
while the left 1s fibnllatimg In most ECG triemgs showing
atrtal fibullation those leads reflecting the electrical ttnity
of the night atrium usually show the flutter complexes The
former concept of circus movement 4s the evplanition of
amal flutter and fibullation has largely given way to the
ectoprc theory of multiple mmtable foct ansmg m the atnal
myocardium these productise focr m1y erther be due to
congemtilly musplaced nodtl pacemaker cells or certam
heart muscle fibers which retain embryonal potentithttes
the cluef of which 1s mtrmsic simulus production

PAROXYSV\IAL ATRIAL I'LUTTER AND FIBRILLATION

The brief physiologic postulate presented above 1s important
1 the explanation of paroxysmal atnal flutter and fibrilanon
which frequently occurs in presumably normnl subjects The
syndrome 1s seen as mdicated presiously at all age periods
the author mn 1928 reported an mstance i 1 new bom
mfant It 1s possible that the condihon eusted i ufero,
fetal ECG s showed the wregulanty dunng the eighth month
of gestation It 15 seen m well conditioned fthletes 15 well
as 1 those with sedentary activities and 1t 2ppears n equal
frequency 1 both sexes It may follow certam Indiscretions
of eating and drinking smoking mav be a factor espeerilly

M WOTHeN
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The congenital bckground of paroxysmal atmal flutter
and fibnllation was emphasized by Miller he reported 1
number of cases occurnng m fambes He was able to trace
a Iustory of sudden heart palpitations through 4 genera
tions 1 the two youngest generatons he established an
ECG diagnoss of atnal fibnilation

Occurrence 1 Normal Hearts Opitz pomnted out m 1941
that the normal heart never exhibits such gross disturbances
of thythm as atnal flutter and fibnllation he questioned the
normahty of those hearts where the syndrome developed He
accepted the congenital concept m part but believed that
some unknown alteration m atnal physiology was primanly
responsible for the syndrome Sussman believed that the
establishment of specific etiology has chmcal sigmficance
m relation to prognosis

Do normal subjects with episodes of paroxysmal flutter
and fibnllation eventually become chromc fibnllators? Par
sonnet and the author m a series of 21 cases reported that
only 4 became chronic sufferers of the conditon other
writers have placed the ratio higher Here the age incidence
may have some importance with the development of artenio
sclerotic heart disease there 1s more hkelthood that the
arthythmia may become permanent Recent studies have
shown that paroxysmal atnal flutter and fibrllation which
develops 1 the later decades may become continuous after
a few episodes

Symptoms Paroxysmal atnal flutter and fbrllation Tike the
extrasystolic arthythmias may be entirely asymptomatic
more often the attack 15 associated with 2 number of sub
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jective and objectne mamfestaions The patint mu be
come ware of 1 sudden irregulanty of the heart Pamn is not
2 common complaint but the pounding and yumpmng sensa
tion within the chest mav conjure up 1 vancty of svmpto
matic problems These vary from simple niwsea vomting
vertigo visttil disturbances throbbing in the neck wnd head
to more severe mamfestations ke dyvspnea weikness svn
cope 1nd rarcly epileptiform scizures \lild forms of pul
monary ¢demn are occasionally seen some with hemoptysis

On awscultition the ventr cular rate 1s usutlly 1pid and
withm the range of 140 to 220 there mw be 1 pulse defictt
of 40 to sa beats per mmute In predonunant wmil fibulh
tion the rhythm s grosshv arregular but m fluttcr with 1
functtomng black mechwmism the rite mu appeu to be
regular 1n the rtto ringe of 75 or 150 bets per mmute
\Most episodes Tist for severa] mmutes as v rule there s t
spontaneous changc to sinus rhythm n 5 to 30 mmutes
When the disturhnce Iists 30 minutes or longer riles mn
apperr at the bases of both Iungs frimk pulmonary cdenrt
my occur after several hours

The psschogeme reachions to the ¢prsode vy prhints
tend to respond m unpredictable patterns A provioush
complacent subject mwv become violently disturhed nd
mny harm limself and others by arrational actnaty while
otlers of more apprehensive tvpe may remam calm and more
or less uncmotional durng n attach  Mamgement of the
greath agitited patient mm require considerable tact wd
understinding on the pirt of the physcrn wd @ dmc
experience M Iindhing the mentally disturbed will be hedp-

ful here
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TREATMENT OF PAROXISMAL ATRIAL FLUTTER AND
FIBRILLATION

Smce atral physiology 1s responsne to autonomic and
other neurogeme stimulation 4 number of reflex mechamsms
masy be employed in the attempt to comvert the flutter and
fibullation syndrome back to normal sinus rhythm The use
fulness of vagal reflex procedures have been demonstrated
for almost 75 years evehall pressure was descnibed by
Mueller 1n 1884 It still remams one of the first measures to
be atilized by the physieisn 1 word of caution however
should be said about the method of exerting pressure over
the eyes Loewe and the author have previoush reported
severe damage produced i the retina and other structures
of the eye by over enthusiastic mampulation of members of
the intern staff m the hospital emergency room during the
well intentioned attempt to stop an attach Expernience has
shown that the least eve mjury is pro luced when the physi
cian stands belind the recumbent patent and places the
mdex and mddle fingers of both hands on both eves at the
same time pressure 1s everted upuard quichly but gently
Smce the reflex Like all other neurogeme responses 15 2
rapid one pressure should only be appled for 3 to 5 seconds
continued pressure serves no useful purpose and may place
the eve 1 jeopardy If no change occurs 1n the cardiac rate
or thvthm  the procedure should be repeated after a lapse of
at Jeast 30 seconds No more than 4 or 5 attempts should be
made by this method the rule bemng that 1t “either works
or 1t doesnt

The cdrotid sinus reflex has certam advantages over eve
ball pressure first the stmulation for restoration to normal
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sinus rhythm s usually greater and secondly no danger from
overmampulation of the area usually occurs Here agan
pressure should only be exerted for a few seconds at 4 tme
repeated 1f necessary but never mamtamed contuously
Overstimulation may result i complete cardiac standstill

Other vagal reflexes may be used successfully the gag
ging reflex 15 stmple to produce 1n certa subjects Indeed
the nausea which sometimes occurs m parovysmal atral
flutter and fibnllation may thus have a teleological sigmf
cance 1n the body s wn attempt to stop the episode Patients
who have expenenced previous attacks of the condition
learn to control an attack by a variety of methods self admin
istered pressure over the eveballs or over the carotid smus
1s commonly practiced A finger down the throat may pro
mote the gagging refle forceful sneezmg may end an
episode n certamn patients and they learn to mhale souff
effectively All of these metheds bizarre as they may appear
have the single purpose of producing a reflex action intense
enough to promote restoration of sinus rhythm

Other Sumple Measures As 2 rule the reflex measures are
cluefly effectss e during the very early stages of a gnen attack
1f the episode lasts Jonger than g to 10 minutes these pro
cedures may be worthless Therapeutic approrch must be
considered 1f the signs of pulmonary congestive failure ap
pear most authors advise an obsenyation period before at
tempting the employment of the digitalss and strophanthin
preparations Inasmuch as many attachs subside spontane
ously, the warting peniod 1s 1n relation to the development of
pulmonary edema In the mterim some attention should be
pad to the patients general reactions 1o the syndrome The
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tranquilizers and barhiturate series may be used oceasionally
there 15 need for the narcotic group codene Demerol Pan
tapon Dilaudid are suggested Reducing the patient s nerv
ous tension and anxiety m1y be sufficient m some instances
to stop an attack without further medication

PUIMONARY EDEMA

At the first signs of pulmonary edema more defimtive ther
apy 1s mdicated One of the thgitaliy preparations njected
mitramusculrly 15 advisable only rarely 1s mtravenous ad
munistration required In expenenced hands some of the
strophantiun series are useful but the patient will demand
careful observation Effectiveness of drug therapy 1s mdi
cated by responsiveness of cardiac rate and rhythm 1t has
been previously stated that spontaneous remission of paroxys
mal atnal flutter and fibrillation 1s noted by an abrupt change
to sinus rhythm The change may occur within a few beats
sometimes there 15 an alternation of rhythms for several
minutes with normal sinus thythm finally predommnating
This type of restoration occurs 1n the reflex measures If on
the other hand the rate slows down gradually from 240 to
160 or 180 for example and the rhythm remains irregular
the change 1s probably due to the blocking cffect of the
drugs Ordinanly when the rate falls to with the 100 range
and when pulse deficit disappears conversion to sinus rhythm
takes place If conversion does not occur within 8 hours a
second 1njection of digitoun may be mdicated

ATRIAL FLUTTER

Pure atnal flutter may present some diagnostic problems
if an electrocardiograph 15 not available Such rhythms may
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have a very ugh idiopathic rate m the range of 300 per
mmute m the begmnning of an episode At ths frequency
phystologic block usually develops m the junctional area
of the heart with the production of 1 2 to 1 block and
ventnenlar rate of 150 An increasing reststance factor may
change the ritio to 3 to 1 with 2 rate of 100 or 4 to 1 with
2 ventricular rate of 75 Unless the patient has developed
subjcctive symptoms of the wregulanty nd if no telltale
pulsations are noted m the great vems of the neck the syn
drome m1y be completely nussed especiallv at the regulr
75 and 100 rate levels A simple exercise test may revenl the
true mechamsm present physical effort will mcrease normal
sinus rates wiile 1t will usunlly have no effect on the blocked
ventricular rate However exercise m certun mstances may
change the blocking ratio so that there may be an abrupt nise
from 75 to 100 or 150 beats per mmnute Occastonally the
reverse my take plce a mte of 150 my fall to 75 or 100
after the effort test Pure flutter also responds to digitalis
and strophanthin conversion to smus rhy thm may occur in 2
few hours after «dmmustration of the drugs

SUPPRESSIVE TREATMENT
Prevention of provysmal atnal flutter and fibrliation from
the ptient s pomt of view may be of more importance than
stopping 1 given attack from previous experience he has
probably developed mesures to end an cpisode wnd he 15
vastly more mnterested mn thewr prevention Very often the
plnsxcmn m1y never have an opportumty to see the ind
vidual 1n an actual attack the diagnosts 1s frequently madc
from the patients lustory and symptoms FPrevention thus
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assumes a greater role m the indisidual s concern about hus
disabihity

If the patient presents no objectuve evidence of heart dis
ease a careful review of lus mode of lning and correction of
predisposing factors m eating drmhing and smokmg may
be rewarding Constipation and gastromtestinal functional
problems associated with gas formation should be nves
tigated and reduced to 2 mummum Psvchogenic problems
may require a sympathetic explanation as well as the factors
of unusual stress and physical stramn

Where attacks contmue 1 spite of such general health
measures the employment of the suppressive drugs may be
necessary As m all suppressive drug procedures regardless
of the concept mvolved the physicran 1s confronted with
the problems of dosage and duration of treatment when to
stop treatment may be just as difficult to answer as when
to start (see discusston of anticoagulant therapy ) As a gen
eral rule f the attacks of paroxysmal atnial flutter and fibnl
htion are of short duration and are controlled by the
patient s own methods and if they do not recur often enough
to produce exther psychogenic or physteal disability no other
than the tranquilizers or perhaps barhiturate combinations
are mdicated Where however the episodes are prolonged
and of frequent occurrence and espectally 1f acute pul
monary edema 1s a constant threat suppresstve medication
1s advisable

Quintdine Sulphate This has long been used for its sup
pressive effect i myocardial irntability leading to disturb
ances of rhythm 1t 1s of particular chinical value in the atnal
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syndromes There 15 unfortunately no convement rule of
thumb m prescnibing the effectis e suppressn e dosage m any
given subject, a more or less long period of tnal and error
may be necessiry 1n establishung the mimmum dosage re
quired to obtam the desired results The drug 1s wailible in
3 gram tablets which m1y be started wath one tablet 3 or 4
times 2 day amounts as high as 30 to 40 grams may be
required 1n difficult cases Quintdine sensihization 15 not com
mon 1t was seen only 4 times m over 1000 patients using the
drug for one reason or mother but 1t should be looked for
m 4l now patients

There are 1 number of useful qumdimte preprrations
Quuudine Natural (Brewer) Qundul (Brewer) Quim
dine Sulphate Comp (B W & Co ) and Qumzdine Sulphate
(Lally) may be mentioned Quinmdate—MRT {Thompson) 15
qunidine sulphate m an edible ol base Other esters of
qumdine alkalords have been used quinidine gluconate
quimding lactate qumdine hydrochlonde and qmmdine
malate are availible for special mstances

The Procain Amude Hydrochlonde Series Thesc have also
been used favorablv 1n patients who are unable to tike
quimdine for one reason or another Pronestyl (Squbb)
0250 gm capsules taken 2 to 6 tumes a day as a starting dose
but continued use of the drug may produce gastromtestimal

symptoms
Dugitahs and Strophanthun These two drugs have no place

1n suppressive treatment tn paraxysmal tral Butter and Bb-
nllation occurring m normal subjects there 1s some expent
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mental evidence that these substances may actually enhance
the likehihood of such episodes occurring Both drugs should
be reserved for their specific action m controlling abnormal
atnal rhythms after they have developed

New drugs are constantly bemg discovered for the treat
ment of heart disease many of these are m the special field
of controlling heart muscle writabihty which has practical
mportance 1n the use of anesthetic agents Some of the new
drugs show promuse 1n both the control and suppression
of paroxysmal atrial disturbances of rhythm 1t 15 possible
that the next few years will see the development of a senes
of synthetic preparations which will make the management
of these common syndromes more defimtive and lasting and
with them a great advancement m chmical medicme will
have been made

PAROXYSMAL ATRIAL FLUTTER AND FIBRILLATION WITH HEART
DISEASE

The presentation of the paroxysmal atrial arrhy thmras has up
to this time been chiefly concerned wath the development of
the syndrome 1 normal mdividuals When the condition
occurs 1n patients with previous cardiovascular disabihty
the outlook 1s far more serious When the atrial myocardium
1s molved m a number of pathologic processes paroxysmal
atnal flutter and fibnllation 1s not uncommon among these
conditions are myocarditis of mfectious ongin myocardosis
or the fibrous replacement of heart muscle by scar tissue
endoerine disturbances lihe thyrotouicosis rreversible hy

poxia as certain me]S of coronary msufﬁmenc} and cor
pulmonale and a group of 1!l defined humoral syndromes
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Pathologic Impheations The ppearance of paroxysmal flut
ter and fibrillition 1y of these cardie disabihties repre
sents mcreased functional pathology with serious chimeal im
phcations the disturbance 15 no longer physiologic and must
be considered 1s 1 part of the disease process Viewed m this
light treatment of the 1ttacks must start with 4 consideration
of the basic pathology present wnd recognition of the specific
crusativ e factors responsible for the development of the con
ditton In other words attention must be focused upon the
disease process itself rather thn upon the parovsmal ept
sode alone

Here suppressive treitment gives way to minagenent of
the predommant factors of the diseased hert as 1 rule
improvement m the pitients general eardioasculir status
1s weompinied by 1 g or complete el ton of the
prroxysmal tttacks However mn long standmg heart disease
due to rheumatic valvular imvolvement hvpertension or
coronary msufficiency  episodes of parovismal atnal flutter
and fibnllitton mav usher 1 a permanent form of this
arrhy thmia After 2 or g attacks rarely 501 6 the uregulanty
becomes chrome and continuous

PERVANENT ATRIAL FLUTTER AND FIBRILLATION
Chrome ateial flutter and fibnllation 15 more common than
the parovysmal tvpes bout one third of all patients secn
n large cardine clinies exlubt this disturbance of riythm
1t 15 seen most frequently m rheumatic heart diserse but 1
closely followed n numbers by the arteriosclerotic group
The rheumatic valvular patients constitute the largest smgle
group with mitril stenosis predominating This statistical
dat1 1s taken from a 1935 review of chronie fibnllators m the
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New York asea m New Orleans where rheumabie feser is
less endemic arterosclerotic and luetic heart disease leads
the hst 1t s possible that by 1965 the chmteal picture wall
change considerably the suppression of shenmatw. fever cas

ualbes by the antibwhc and cortisone preparatians and the
mereased surgical appronch in the correction of early valvu

far defects may reduce the number of theumatic fibnihtors
below that of the coronary and artenosclerotic groups winch
tend m recent studies to show an wereise ¢ich yeur The
madence of thyratowue fibnilstors has also dimimshed with
the more widespread employment of the radioactive 1satopes
and the number of fibnilators due ta acute mvocarditis from
vanous causes has shrushen under the smpact of ntensne
antibrotie therapy It s hhely therefore that the physician
svill see moare and more chrome fibrillatars of the coronars
and artenosclerotic group and less of the previons types of
cardios ascular pathology This changing sitnation has akbe
made stself felt i other fields of medicine and surgery text

books wntten 10 and even 5 vesrs i1go have become an

tiquated such has been the rapid progress of science

Prognosns Chrome atnal fibnllation 15 not mconsistent with
a long and useful hfe when s entncular rates are swithin the
60 to 70 range and when no pulse dufieit occurs cardiac out
put may onlv be reduced 10 to 157 Many chronie fbnilators
of the coronary and artenosclerotic group require no medicn
tion congestne fmlure may be postponed manvy years by a
philosophy of hving winch Leeps the subject withun Yus mar
mnal resenve The “25 year anmnversary class hag already
been mentioned and thore are well documented cases who
have hved as long as 50 vears with this condinan Compen
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sated fibnllators undergo surgical procedures childbirth
and other types of physteal stress with a mortality no greater
than certain non cardracs of the same 2ge group Chronte
atnal fibniiation per se may produce less cardiovascular dis
ability than a number of other heart and blood vessel diseases
with greater pathologic implications
However when congestiy e failure appears the entire chn

1cal prcture changes for the worse congestive failure s 0
index of cardrac output m which longevity 1s always threat
ened Congestive fulure may occur m an acute form or s 2
progressive manifestation of decompensation In emergency
medicine the physician 1s concerned with the dagnosis and
treatment of acute congestive failure 1n atrial fibrilation

Acute Pulmonary Edema This 15 common m atrial fibnlla
tion its treatment 1s discussed in detal in another ehapter
but 2 few words in regard to 1ts onset and diagnosis may be
made here Acute pulmonary edema s usually the result of
sudden faslure of the ventricles to muntain an adequate and
functional output such sudden failure may be due to un

usual physical stran A man with a well compensated mutral
stenosis and atnal fibnllation had carned on lus customars
actnties as a watchmaker for about 12 vears without meds

cation One day he was forced to flee from a bumnmg build

mg he had to run up a fire escape to the sixth floor m order
to cross over to an adjomng bulding When he finally
reached the street he was dyspneic but able to go home by
taxicab he sat m a chair for about 10 minutes and was then
seized by an overwhelmmng attack of pul y edema
swhich did not respond to emergency treatment and he died
within 4 hours Acute falure may also develop dunng or
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after general infections a woman of 38 also with mutral
stenosis and fibniltion well compensated and without med
seation evpenenced a streptococeus sore throat with a nise
m temperature to 1026° F on the first day She was gnen
ippropnate ntibiotie md other wdicated treatment with a
delayed response 1n the seventy of the infection On the thurd
day she suddenly went into acute pulmonary edema and m
spite of mtensne cardiac therapy died 12 hours later Au
topsy showed extensne acute myocarditis mohang both
sentricles and marked dilatation of the left

Acute pulmonary edemn also occurs in patients under pro-
longed digitahis and dwretic routines it may be difficult to
explam the trigger mechamsm m some n tances A lawyer
age 56 with a long Instory of hypertension and coronary
artery disease and with atnal fibnllation of 8 months stand
wg was mamtaymng, a more or less comfortable mode. of Iy
g and working while sitting 0 a chate watching television
one evemng he suddenly went wmto acute pulmonary edema
whieh was difficult to manage and which required 2 long
penod of restricted activaty before he was able to return to
Tis previous condition In retrospect what happened® While
the TV program was an exating one he had seen 1t before
he admitted that the plav had prodnced certam emotional
reactions and thit he had some heart consciousness and
palpitauan just before the attack

It may be pomted out 1 this connection that with the

10y offered by tel a new recog

mzed hazmd has been added to the list of restrictions which
patients with vanous cardiovascular disabahities must follow
Among other things television has brought to those house
confined for one reason or ansther an amazimg new world of
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interest and education however the excitement and nersons
tenston engendercd by watclung a favorite sports activity 2
sentimental soap opera a tense melodrima or hstenng
to the music of 1 famous svmphony or orchestra mm be
sufficient to instiate 1 hieart attach A number of recent re
ports huve mdicated that n responsive sub;ects tachycardin
merease i blood pressure and emotional reaction have pro

duced epsodes of angua pectoris acute coronary occluston

cerebral aceidents paroxysmal arrhythmias and tcute pul

monary edema

Veatreclar Hate Acute pulmonary edema m chrone fibn
lators may occur with no or Iittle change mn ventricular rate
if the rate remans within the so called mavumum capacity
range wlich 1s ordmanly from g8 to 72 beats per minute
with no pulse defieit there are no therpetitic mndications for
more digitahs The danger of over digitalization m such m
stances has been previoush emphasized Intrn enous amino-
phyIine should be admmmstered promptly atrophmne with
morphine or Demerol may be necessary Oxvvgen should b
emploved and phlebotomy performed if there 1s evidence of
considerable backward faijure

Where the ventricular rate 15 elevated to 100 or above wd
a pulse deficit 15 present the mdications for dditional dig!
talis are more definite and one of the glucosides should be
admimstered intravenoush When the emergency measurs
have been successful antibioties should be used to prevent
or control the secondary pulmanary mfections which tend to
follaw such attachs
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One of the most dramatic of the cardiac emergencies 1s
paroxysmal tachycardia the rapid beating of the heart m
rates from 180 to 240 rarely fails to produce 1 number of
ternfying symptoms both to the patient as well as the farmly
The throbbing of the great vessels in the neck the wvisible
pulsations of the heart beating aganst the chest wall and the
synchronous shaking of the patients body presents 1 charac
tenstic picture which has no climcal counterpart At the
same time however the paroxysmal tachycardias have been
cilled the most elusne type of cardiac emergency smce
many episodes are of short duration and the attack may hwve
subsided before the arrval of the physician

Classification The. paroxvsmal tachycardias are convention
ally divided mte two groups supraventncular and ventnc
ular The supras entricular include those wregulanties ansmg
within the sinus nodal area from both atria from the atrio
ventricular nodal area and from an il defined junctional
area which vanes from patient to patient Parovysmal atnial
flutter and fibnilation have been presented m another chap
ter as a separate entity since the syndrome oceurs n normal
subjects and 1s probably the most common type of tachy

117
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cardia All other types of paroxysmal tachycardia are asso-
crated with heart disease 1t 15 rare to find these parotysmal
ventricular thythms m mdiiduals free from cardion ascular
pthology

Defimtnve diagnosis of the parovysmal tachycardis re
quires electrocardiographic exarmnation and analysis ocet
sionallv a presumptive chimeal diagnosis 1s possible Certun
tachycardias may defy mterpretation even after repeated
ECG studies mn most instances however the electrodyname
pattern can be determined by reference to standard text
books on the subject Under emergency conditions an ¢lectro-
cardiograph m v not be mmmedately available and the exam
1ner wll be forced to employ ll lus experience 1 mspection
palpation and auscultation 1n attempting 1 diagnosis

Hustory 1n the Parovysmal Tachycardias As mdicated aborve
newly all patients with paroxysmal tachycardia of the type
under discussion will present a Instorv and evidence of more
or less long standing heart disease Hypertension and coro

nary artery pathology with previous myocardial mfarctions
lead the Dist 1 a sertes of cases studied 2t New York City
Hosprtal indniduals wath arteniosclerotic diseasc and with
normotenstve pressure levels and certun post thyrotovic
patients may experience the syndrome Less common are 1n

dviduals with rdvanced renal pathology in vanous grades
of uremma and dabetics with vascular mvolyement

Telltale Premature Beats In nearly all cases there 15 a Justory
of premature beats these may have occurred it mtersals
over a long peniod of months and sometimes for ycars The
extrasystoles may have been noted as single beats or m 1
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senies and such an ECG tracing taken at the time of the
wregulanty may prove to be the diagnostic clue in the inter
pretation of any given episode of paroxysmal tachycardia
As 2 rule such tellfale premature beats mdicate the site of
the ectopic focus responsible for the attach n a report mde
by Parsonnet and the author some years ago 1t was found
that nearly 82% of the paroxysmal tachycardias under obser
vation had shown premature beats withm several months
prior to the first episode and of these g4% exhinted the basic
pattern of the tachycardia to be due to the same type of
extrasystole It must be pomnted out however that i the
paroxysmal tachy cardias which follow myocardzal infarction
new ectopic foc1 may develop and dominate the disturbance
of thythm In certan instances there may be multiple focs
which become operative and which produce an ECG pattern
difficult to analvze

Paroxysmal tachycardia may be ushered m by a number of
very bnef episodes lasting but a few seconds rarely as long
as a mmute The patient may recogmze that something has
happened to his heart he may describe a palpitation a
throbbing or 2 sudden fast heart beat Occasionally there 15
a momentary feehng of syncope or general weakness with
no specific localization Pam 1s uncommon but sudden dysp
nea may occur with symptoms of air hunger At tunes the
episode may be over before the individual experiences sub
Jective feelings but ordmanily there 1s an awareness of sudden
heart et The psycl reactions m most pa
tients are usually of alarm and m responsive subjects such
anxiety may be sufficient to mitiate another and perhaps
longer lasting attack It may be this latter episode for which
the physician has been called to treat and the immediate
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prior lustory may have some significance m differentnil
drgnosts

SUPRAVIENTRICULAR PAROY)SMAL
TACHYCARDIA

Atrio ventricular or nodal tachycardias follow the atrial flut
ter and fibnillation group mn the order of frequency of the
supraventricular tachycardnis scen m hospital emergency
service the presenting cardiac rate ranges from 178 to 240
and the rhythm 1s usually regular Differentinl diagnosis from
atrnal flutter can sometimes be made from the rate alone
Grocdel pomted out that the blocked rate of flutter followed
the 150 100 75 pattesrn presvionsly described m the fanctional
1110 of atrial nd ventricular beat mechamsm Thus with
rites above 160 with absent jugular pulsations or at a much
Tugher rite (about 300) should suggest 2 nodal tachycwdn

However certam ventricular tvehycardis may present the
svme rate and rhythm and finil defimitne diagnosss will de

pend on ECG cxammation If a previous record of the pitient
had shown nodal premature beats 1s mdicated before @
presumptne diagnosis may be made 1f no ECG equipment
1 watlable

Simple Control Measures All supraventsicular tachycardias
are responsne to vagal stmulation and the measures de
scribed previously may be employed as the first emergencs
procedure Tranquilizers barbiturate sedation nd even nar
cotics m1y be necessany to control the patients s1trious
psychogenie reactions all of which may tend to neutrahze
any beneficral effect to be antierpated from vagal stimulation
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reflex stimulation of the accelerator mechrmsms by the
humoral or endocrine factors of anuety hs been emphasized
by French authors Under certain conditions these factors
may dominate and contmue the syndrome m spite of
creased vagal response

Useful Drugs To the list of drugs suggested 1n the control
of paroxysml atnal flutter and fibnlltion may be dded
Neo Synephrin Hydrochlonde (Winthrop) ‘Mecholl Bro
mme (Merch Sharpe & Dohme) Isuprel Hydrochlonde
(Wimthrop) and the acetylcholine preparations Quimdine
and the procame mide hivdrochlonde group are less useful
here

Recurrence of the supraventricular tachy cardas 1s not un
common and the suppressive measures discussed 1n flutter
nd fibnllation should be employed after the 1ttack has sub
sided and continued for several weeks The appearance of
congestive tailure and pulmonary edema requires treatment
previously outhned

VENTRICULAR PAROXISMAL TACHYCARDIA

The ventricular paroxysmal tachycwrdias camy a more
guarded prognosis than the supraventricular tvpes this 1s
fargely due to the basic pathology usually present in most
cases The syndrome 15 seen most frequently 1 hospital prac
tice duning or after myocardual infarction 1t 15 also noted
m other types of hieart failure and may be the terminal mech
amsm of death m chronmic cardiovascular disease Ventricular
tachycardias are usually ectopic in ongm ord\nanl) there
1s one focus of untability but occasionally 2 and sometimes
3 foci become simultaneously operative When such an 1t
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nitable focus arises i a functionally damaged area of the
myocardium  dommance of rhythm may depend more upon
the electrical difference of potential developed than upon
the extent of the heart muscle mvolved A smgle muscle
fibre under certam physwologie conditions may produce
stinult for ventnicular contraction 1t a greater potential and
at a faster rate than those from a much larger area of myo

cardial dhsfunction Such ectopic focr however must be
differentiated from the effects produced by the action current
of mjury which occurs whenever heart muscle 1s urreversibly
damaged this pathologic process develops m myocardial
mfarction secondary to coronary artery occlusion The poten

tial difference between stimul: ansing from a phy siologically
wntable muscle fibre and that developed by the action cur

rent of mjury 1s sard to be 1n the ratio of 1 to 4 or 5§ Thus

from a chnical pont of view the paroxysmal ventricular
tachy cardias which occur in myocardial infarction are Tikely
to be far more difficult to control and will have 2 much more
sertous prognosis than those developmg under other cardio-
vascular condrtions

The symptoms of ventricular tachycardia do not differ mate
nally from those produced by the supraventricular group
The sudden onset very rapid heart action, heart conscious
ness syncope weakness dyspnea may all be present as
indicated previously, there 15 usually a seres of short parox
ysms before the major attack develops These prodromal
episodes should not be overlooked 1n routine ECG studies
taken duning an acute myocardial mfarct the discovery of
frequent premature ventricular beats erther smgly or m



THE PAROXXSVIAL TACIYCARDIAS 123

sequentl groups of 3 to 5 may idicate the probability of a
subsequent paroxysmal tachycardia and suppressine meas
ures should be promptly instituted

Myocardial Infarction Sometimes more than one major ec
topic focus develops m myocardial farction if the e of
heart muscle mvolvement 1s extensive and 1f both ventricles
have suffered from the hvpouc pathology 2 or more pomts
may exhibit action current of mjury In such mstances there
may be released alternate nght and left ectopic beats less
common 13 a series of nght ventricular extrasystoles followed
by a seres from the left It may be pointed out here that
digitalis mtoication may be associated with alternate nght
and left prematore beats m parowysmal rhythm  this syn
drome may oceur during myocardial mfarction as the result
of overdigitahization when the drug has been musused for
one reason or another It may be difficult and indeed 1mpos
sible to determine whether the paroxysm of ectopic ven
tricular alternation 1s due to the mtrinsic electrodynamc
activity of the mjured heart muscle or to digitals toxicity
m certain cases There 15 also some evidence that mjudicious
employment of the drug may mitiate ventricular tachy cardia
by mcreasing the wntabihty factors already present
Parotysmal ventricular tachycardia occurring m the non

coronary group 1s far less ominous since the ectopic focus 1s
more likely to be localized m a single muscle fibre and hence
more readily controlled by suppressive measures This type
15 seen 1 the failng heart secondary to long standing rheu
matic arteriosclerotic and hypertensive pathology It 1s also
noted m carchac patients after extensive surgical procedures
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and may oceur i otherwise normal indivaduals fter certain
gener1l nesthesi1 admimstration where the dagnosis e
be made by the cardine momtor

Congestive failure and pulmonary edema dex clops rather
rapidly after the onset of the attack ventncular output flls
to 35% and less at tlus rate Hypotenston follows with blood
pressure levels m the range of 4o/20 to 60,40 Effectne
countermeasures depend upon anticipation of the syndrome
i possible Suppressne treatment after the attick has
started, consists of quinidine, procame amide preparations 1s
well as the other drugs considered 1n the supraventrnculr
taichycardins Oxygen may Dbe necessary 1f curdiogente
shock 1s also present the treatment previously suggested for
thus compheation should be started promptly

VENTRICULAR FIBRILLATIOV

The constnt threat present m prolonged attachs of prrovs
mal ventrcular tachy cardia 15 the development of ventricnlir
fibrillation and functional standstill of the heart Tus 1
probably the mechamism of death i most of the tachy cardias
Ventnicular fibrillation mav lso be the result of sensitnaty to
or overdosage of some of the very drugs employed n the
management of the tachycardias digitalis strophanthm
qumdine Pronesty] Neo Synephnin all produce ventricular
fibrillation 1 experimental ammals It 15 possible therefore
that fibrillatron may be drug nduced in certain patients be
ing treated for vanous cardiovascular disabihitres

The diagnosts and treatment of ventricular fibnllation 18
presented m some detul 1n another chapter It may be re-
Peated here however that the time factor permits no dila
tory or procrastniting measures unless cerebral vasculwr
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circulation can be restored witlun 7 minutes resusaitation
procedures are worthless This 15 the most entical eardiac
emergency and a hnowledge of the resuscitation of the
stopped heart 1s fundamental m understanding the comph
cated mechamsms at play 1n the attempt to restore the
normal cardiac evele The natural temptation to do some
thing under the dramatic circumstances associated with
functional cardrac arrest may n the long run do more harm
than good unless the basic physiclogy 1s recogmzed
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Delav m conduction time of the stimulus for contraction
results 1n various types and degrees of heart bloch The
bloching phenomenon mayv occur mn the junctional areas or in
the bundle svstem both are 1bout equally common m chn
1cal medieme There may also develop conduction disturb
ances 1n the terminal fibers of the Purkimje system which
15 sometimes seen m mirked grades of bundle branch block
Except for complete heart bloch with atrial and ventneular
dissociation and mn certam mstances of shipped beats m
mncomplete heart block the defimtne diagnosis 1s electro
cardiographie

The conduction disturbances occur m a wide vanety of
cardivascular disabilities, 1n general those pathologic proc
esses wlich tend to ncrease the intnnste resistance to the
passage of the electrophy sical stumuls through and along
1ts customary pathways will produce a blocking effect Acute
mflammatory reactions of the mvocardium myasion of
fibrous tissue 1nto the pathways secondary to artenosclerotic
or atheromatous disease neoplasms septic foct cysts and
foreign bodies are the most common basic causes

The acute mflammatory conditions mclude rheumatic

Y
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fever some of the virus chseases Iike smallpox measles
scarlet fever and acute poliomyeltis and the bacterzal m
fections hhe diphthena typhoid fever and the streptococere
group assocna!ed with tonsilhitis and erysipelts Other less

tike mf dengue and serub typhus
may also produce wnflammatory myocardiis muolving the
conduction system It may also be nated after pneumococeus
P and gococcus menngitss and 3t has been
reported 1n gonococeus septicema and rarely mn subacute
bactenal endocarditis Gonduction disturbances of the

Bammatory type are cluefly confined to children and young
adults

Sclerosing Processes In the older age groups the mvasion of
the conducting pathways s usually due to fibrous tissue
growth and myocardal replacement 1t 1s common m arteria
sclerotsc heart disease and frequently follows acute coranary
artery pcchusion and my ocardial faretion Here the disturb
ance in conduction 15 likely ta be permanent and progressive
compared to the mflammatory group wiich may return to an
entrely normal ECG pattern Duferential diagnosts of the
etiological factors s thas of sigmfcance n relation to prog
nosis complete heart block for example due to acute rhen
matie fever may dxsappear duning convalescence while that
dary to my d £ 1s ordinanly sreversible

Congenttal Types Heart block both partial and complete
may be congemtal defects in the mterventrieular septurn i
volving the Bundle of His system occur mn a selatnely small
group of all the congemtal cardiac anomakes The condition
15 permanent but occasonally restoration of more normal
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Delay i conduction time of the stimulus for contriction
results an various types and degrees of heart block The
blocking plienomenon m1y occur m the junctional areas or 1n
the bundle svstem both are about equallv common m clin
1cal medicme There may nlso deselop conduction disturb-
ances 1n the termunal fibers of the Purkinje system which
1s sometimes seen in marhed grades of bundle branch block
Except for complete heart bloch with atral and ventricular
dissoctation and mn certain mstances of shipped beats m
mcomplete heart bloch the defimtive diagnosis 1s electro
cardiographic

The conduction disturbances occur 1 a wide varety of
cardiovascular disabihities 1n general those pathologie proc
esses which tend to mncrease the wmtrinsic resistance to the
passage of the electrophysical stmulus through and along
1ts custamary pathways will produce a blocking effect Acute
inflammatory reictions of the myocardium masion of
fibrous tissue mnto the pithways secondary to artenosclerotic
or atheromatous disease neoplasms sephic focr evsts and
foreign bodtes are the most common basic causes

The acute mflammntory conditions melude rheumatic

ar
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Prolongation of the PR interval mn the arteriosclerotic
group 35 usunlly permanent, the common dely 15 from 022
to 030 No change was seen in certam patients observed
over a pertod of 20 to 3o vears In others complete heart
block deseloped as the sclerosing process increased this
sometmmes occurs with 2 to § vewrs provided no coronary
episodes were experienced

The emergency tmplications of PR delay are confined (o
the discovery of the candttion during the rcute mfammatory
myocardiil reactions 1ts unexpected development duning
an otherwise mild general infection must be taken as an
dication of cardac 1nvolvement which cunmot be ignored

INLOMPLETE HIEART BLOCK WITH DROPPED BEATS

When the PR mtenval reaches 038 to 044’ there 1 1
tendency for an atral beat to be blocked The syndrome may
be discovered an simple auseultation the dommant rhy thm
1. mterrupted by a pause which is twice as long, as the normal
time hmt between two second sounds heard at the apex
Such intermussions 1 ventricular rate may be confused with
premature beats with relatvely long compensatory pauses
m dropped beats no sound s heard dunmg the pause while
1n ectopre beats the second sound of the extrasystole 15 usn
ally clearly identified directh after the normal beat and
before the pause

Incomplete heart block with dropped beats 15 seen more
frequently 1 slow rates and since most of the acute inflam
matory conditrions of the heart muscle are assoctated with a
relative sinus tachycardir the svndrome 15 more common
m the arterinsclerotie group
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Prognosis Ordmanly this ty pe of meomplete heart block 1s 1
more or less temporary rhythm which 1n the older patients
15 a prodromal phase of complete dissociation alturnations
between mcomplete and complete block m1y continue over
several weeks or months before complete dissociation of atnal
and ventricular rhythms 15 established This so called “spon
tancous remission  from complete to mcomplete block my
be musmtcrpreted in relation to assumed effectiveness of anv
grven medication 1t 15 probable that the early reports on
barium chlonde and certam other drugs were based on fal
ure to recognize the general tendency to remussion at this
stage of the blocking process

No specific medication 15 indicated i mcomplete heut
bloch with dropped beats the underlving and basic pathol
ogy responsible for the syndrome may requie additional
attention and measures should be undertaken to prevent or
del1y the mereasing disability

COMPLETE HEART BLOCK
Complete dissociation of atrial and ventricular rhythms 15
one of the most dramatic discoveries 1n chmeal medieme
since its description by Stohes over 100 years ago physicians
have never ceased to wonder about the mechanism respon
sible for independent beatmg of the atria and ventricles
The diagnosis 1s ordinanily an elementary procedure requir
g simple observation when the pulse rate at the wnstis 44
or less and the jugulwr pulsations mn the neck are 7z and
above 1nd both rates are regular complete dissocratton 1s
probably present Similar findings may sometimes occur 17
slow coupled rhythm with alternating prematurc and normal
beats but here the radial rate 1s usually one half that of the
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jugular other complicated rhythms may also bear a super
ficral resemblance to complete heart block but these may be
distinguished on auscultation

A smple test for complete heart block 15 the respiatory
procedure of Mackenzie 1f there 1s no change in ventricular
rate when atnal rate 15 increased on deep mspiration com
plete dissocrition 1s present Certun drugs ke atropine 1n
small doses will speed up atnial rate with no change m the
radial pulse rate These tests may be employed even m pa
tients with low marginal reserve since no physical effort 15
required In well compensated subjects a simple excrcise
test may be used to accelerate the atrial rate a nise from 72
to 100 atnal contractions with no change i the radial rate
1s conclusive clinical evidence of the syndrome However
the ECG pattern of complete dissociation 15 definitive no
ather disturbance of rhythm m1y be mistaken for 1t

The simple exercise test mny also serve for another pur
pose mcreased cardiac activity may lead to a better blood
supply to the 1schemic area where the bloching process of
the conduction disturbance has developed In some instances
there may be a rise in the ventncular rate from 5 to 2o beats
per mmute but during the resting period the 1dioy entricular
rate usually returns to the original bradycardia In such pa
tients the transitionnl stage from incomplete to complete
block 1s probably still present and measures to promote 2

better coronary blood supply m1y be effecttve 1n postponing
the syndrome

Slow Ventricular Rates When the 1dioy entricular rate drops
to 20 beats per minute the volume output of the heart has
probably reached a entical level at this rate the individual
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may however enjoy relatn e comfort if charr or bed confined
Simple physical activity such as walking to the bathroom or
down a hallway may be promptly followed by dvspnea nd
cerebril symptoms unsteadiness, syncope and complete
blackouts may occur On the other hand exceptional in

stances have been seen where patients have carried on more
or less sedentary types of work with pulse rates of 22 to 26
over several productive years A concert pimst 4 mn of 56
with artenosclerotic heart diseise and an idioventricular
rate of 26 contmued to perform at a Iugh level of perfection
for almost 3 years before cardiovasculir collipse Chuldren
and young adults with congemtal complete heart block my
perform amazing feats of physical endurance w1th rates of 0
to 40 one such 11d observed from infancy plaved vursity
baseball and crew with a rate of 4z with no obvious symp

toms of exertional hypovia

STOKES ADAMS SYNDROMF

At lower rates than 20 and particularly n the 14 to 18 ringe
more or less complete physical disabihty occurs such p1
tients m1y spontaneously develop the Stokes Admms 57
drome wlile lying quietly 1n bed or sittg fived in 2 chur
The eprsodes usually oceur suddenly with no subjectnye 2wra
or warning prodromal siges the ty pical Stohes Adums attrckh
15 accompanted by une: sometimes with general
1zed muscle twitching Joss of splnncter control and with
stertorous breathng There may be no radind pulst for 15
long s 20 to go seconds but regular jugular pulsations m
be noted These at the tune of ventricultr asystole mu be
grossly wrregular atrial flutter and fibniilition 1s not uncom
mon 1 ths stage of complete block
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The Stokes Adams syndrome may 1lso develop at Ingher
rdioventricular rates when atrio ventricular pacemaher amest
supervenes this 1s somtimes seen at rates of 4o to 50 Ven
trcular arrest may persist as long as 40 to go seconds
ordinanly the A V node 1ts activity sp Iy In
the nterval of ventricular arrest or asystole the atna con
tinue to beat and there 15 expenmental evidence that the
accumulatn e effect of these blocked stimuli may be sufficient
to re activate the node This type of cardsac arrest must be
differentiated from total cardiac standstill since the methods
of resuscitation are somewhat indnidualized

TREATMENT OF THE STOKES ADAMS SYNDROME

TRegardless of symptoms or even 1n thair absence when the
rwdioventnicular rate drops to the entical levels described
above an attempt should be made to stmulate the A V
node to greater activity a number of drugs have proved to be
useful but 1n any gien case the results are unpredictable
Epinephrine has produced the most consistent favorable re
action Adrenalin Chlonide (Parke Davis) 1 1 500 or 1 1000
salution should be injected mtramuscularly m o 5 cc dosage
this may be repeated every 20 to 30 minutes if attacks tend to
recur In certamn severe cases mntravenous drlp of 1 100 000
at the rate of 2 cc per mmnute may be necessary Sus Phrine
{Brewer) 1s also useful here

Ephedrime Sulphate (B W & Co } in25mg doses with 100
cc of mtravenous buffered solution may also mcrease nodal
activity Paradnne Hydrobromide ($ K & F) may be used

Ventriculr asystole should be managed by the measures
described 1n relation to cardiac resuscitation 1n this con
nection 1t may be recalled that simple thumping on the chest
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wall mav re activate the A V under certaw f1yorable cireum
stances

Prevention of Stokes Adms attacks mav be accomphshed
by the oral admumistration of Isuprel Hy drochloride Glossets
(Wthrop) 1n 10 mg sublingual or bucel tablets every
to 6 hours Atropine sulphate 1n 1 mg dosage and homa
tropine methylbromide (Novatrin) 1n %o graw tablets may
be used Ephedrine sulphate and Paridrine Hydrobromide
are also effective by mouth Vanous other drugs have also
been employed with indifferent success thyroun Cvtomel
(Winthrop) Proloid (Warner) ‘Yohimone (Breon) Iit
ressin (P D Co) msuln banum hydrochloride magnesum
sulphate Coramine (Ciba) and Metrazol (knoll) may be
mentioned

Of considerable interest are the recent studics concernmg
the use of the cortisone group 1n complete heart bloch with
low 1dioventricular rates expenments have shown that in
saturation and near touc levels changes in electrolyte me
tabolism with potasstum reactions increase A V nodal imta
bility However the wntabihity factors may be elevated to
levels favoring ectopic nodal rhyvthms so that ventrculir
rate may suddenly nse from 4o to 200 Potassium chloride
buffered with sodium lactate solution gnen intra enously
by the slow drp method may cury a patient over a centreal
period of repeated episodes of ventricular asystole

BUNDLE BRANCI BLOCK
Interventrientrr and bundie branch block are the result of
defectne conduction i the His system the dignosss 18
chiefly made by ECG evamumation Prolongation of the
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QRS mterval above the acceptable normal limuts of 010 1
the conventional leads and 012 m the precordial leads 15
obyective evidence of conduction delay Like the atnal myo
cardral conduction disturbances seen 1n prolongation of the
P Rintenval any reactive process which involves the speafic
conducting system may ncrese the resistance factors
flammatory disease sear tissue touc myocardiol reactions
trouma neoplasms cysts congenital defects and certan
drugs produce bundle branch block patterns The lesion may
be localized in the main bundle m the right or left branches
or m the termmal fibers rarely all sites may be damaged

Bundle branch block 15 seen most commonly i arterio
sclerotic and hypertensive heart disease and 15 chiefly a dis
ability of the older age groups 1t 1s occasionally seen mn
children with severe rheumatic myocarditis and also 1n
diphtheritic myocarditis It 1s sometimes discovered in young
adults with advanced rheumatic valvular pathology In de
fects of the septum erther congental or acquired as m myo
cardial mfarction 1t may be noted

Tuwo Types Bundle branch block may be permanent or
paroxysmal 1t 15 asymptomatic per se and no change n
rhythm occurs In certam cases of advanced or long stand
mg bundle branch bloch careful auscultation of the heart
may disclose a systolic gallop which may become enhanced
after a simple effort test however gallop rhythm occurs
many other cardiac conditions and 1f the ECG had been
sel;n prior to auscultation 1atrogeme mmplications are pos
s1ble

Fluoroscopie and hymographic x ray exammation may re
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veal asynchronous contractions of the two ventricles m some
cases this 1s seen most often when the QRS deln 15 m the
ringe of 016 to 020 seconds

Functional Output Recent 1sotope nd other studies hue
shown that there 1s hittle or no change n v entriculir volume
output m bundle branch block durmg stnns rhyvthm withn
normal rates but m smus tachycardin of 110 and 1hove and
m atrial flutter nd fibnillation there 1s 1 defimite drop even
with no pulse deficit Functional cipreity also 15 dumumshed
by bundle branch block and patients with this disalnhty
show poor physteal perform ince curves

The emergency significance of bundle branch bloch 1 rgeh
1m relation to 1ts chnieal mierpretation the discovers of the
bizarre and grossly abnormal ECG pattern my Jead to un
warranted prognostic mmphettions The m erted Twaes
may cast a siister shadow over the patient s actnvties and
entire mode of lning As 1 rule treatment and outlook should
be based upon the underh ing pathology responsible for the
syndrome In congenital bundle branch block indwadnls
may hve a normal eustence with no particular restrictions
m well compensated arteriosclerotic heart disease aud those
with valvular defcets there may by no added burdens be
cnmse of the bloch

Increase in conduction delay m1y loweser ssume some
mmportince mn corontry rtery disease prior to closure nd
myocardinl infarction an mcrease from 012 to 014 or
seconds over 1 peniod of weeks may indicate rather rapd
advancement of degeneratn e pathology If Q waves dexelop

018
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sumultaneously with increasing conduction delay an im
pending coronary episode 15 likely

Paroxysmal bundle branch block 1s usually an intermediate
stage before establishment of permanent block the parotysm
may last only for a senes of a few beats or 1t mav persist for
several hours or days Ordinanly the pattern becomes fixed
within 2 to 6 months except in the acute mflammatory group
reversion from a fixed bundle branch block to normal com
ple\{es rarely occurs Hyperpyrevia may at times permut re
version to normal conduction time a 58 vear old carpenter
with arteniosclerotic heart disease was found mn the cardac
clime to have a nght bundle branch block pattern This
pattern remamed unchanged during a 2 years observation
peniod he was admitted to the hospital with acute lobar
pneumoma and a temperature of 1044 F The fever re-
mamed high for about 5 days 1n spite of mtensive antibiotic
therapy ECGs taken on the third day showed complete
disappearance of the QRS delay but on the second week the
ongmal delay pattern of 016 returned within 24 hours

Paroxysmal block has been discovered in otherwise normal
mdividuals 3t was noted 4 times m the authors sertes of
asymptomatic abnormal ECG s taken on Navy and Marine
Corps personnel during World War II 1t has been found
among wsurance apphcants and well conditioned athletes
where 1ts chinical implications may assume considerable 1m
portance Follow up of some of these mdmiduals after a
17 year peniod has shown no special tendency toward the
development of cardiovascular disability and 1t 1s posmblc
that such cases may rep nstances of con
gemital changes which become operative only Lmder certain
little understood conditions
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In summary 1t may be repeated that bundle branch block
has chmeal significance only 1 relation to the basic and
underlymng pathology responstble for its production 1ts dis
covery must be utihzed within the framework of 1ts physio
logic implicttions The condition 1s asymptomatic and per se
requires no treatment



VI | HEART FAILURE AND ACUTE
PULMONARY EDEMA

Acute breakdown of the cardiovascular system may be ac
companted by a wide vanety of climecal manifestations there
may be a smgle fleeting preagonal symptom before death or
a complicated syndrome which may tax experience and
patience The emergency situation may be obvious or per
plewng 1t may require only a few comforting and reassuring
words or 1t may demand the utmost in equipment and
trained hospital personnel Acute heart failure may occur
suddenlv and unexpectedly m a previously asymptomatic
and perhaps normal indvidual or it may follow a long
hustory of many years of cardiac disability

Classification As a rule acute heart failure can be divided
mto three predommant clinical groups congestive failure
both with and without pulmonary edema orthopnea and
pan Frequently there may be a combmation of any two
but only rarely do the three oceur together Sometimes the
symptom complex presented bv the patient offers no great
chagnostic problem 1f the mdividual has been known to
the physician and has been under his treatment a so called
telephone diagnosis 15 possible In new patients a brief
nspection and auscultation may be sufficient to mstitute
prompt therapeutic measures Speed n the relief of the

139
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patients distressing symptoms 15 emphasized here sympto
matic trertment 15 what the sufferer wants and needs At a
Iater time 1 more complete examinition if necessary may
be made 1t 1 more Jeisurely pace and probably wath better
pitient cooperation

Psychogeme Implcations It has been pomted out before
that every cardiac emergency 1s more or less herily bur
dened with psychogenc mmplications tlis apphes to the
farmily as well as to the patient It may also imolie the
physteinn who may have to carry many responsibilitzes un
related to the actual practice of medicme durimg the manage
ment of the case Unwarranted interference wnd uninten
tiona] obstruction m the performance of his duties adds
nothing to the pitients welfire Emergency medicine 15 a
special field of practice which demands quick thinking the
ability to improvise and the courage to command the situl
tion thus 15 espeerally true i acute heart fulure when hfe
swving procedures must be emploved wmd a firm pohey
adopted 1n accordance with the demands of the given clinteal
problem

ACUTI CONGISTIVE FAILURF

The mechanism of congestive fulure has alrexdy been de
scribed and the difference between forward and backward
farlure has been presented m detal It may be repeated here
perhaps that forward fulure 1s cluefly duc to 1 lessened left
ventricular output while backward failure mvolves the cc;n
cept of mereased pulmonary pressure In the beginmng :)l:
two types of fulure m1y exst alone and predmmmlcd :"
clinieal picture but sooner or hier both are concernc
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functional cardiovascular breakdown The common denom:
nator m congestiy e falure 1s flnd retention within the tissues
and organs of the body the fluxd 15 at first estracellular but
m chrome tvpes of edema there may also be mtracellular
mvolvement In long continued diresis there may be con
siderable electrolyte disturbance sodwmum restriction may be
d by p defi Vitarmn loss 1s com

mon m prolonged dehydration as well as the loss of many
known and unknown mmportant body substances Nutritional
disturbances may be unrecogmzed m patients under pro
longed chrome congestive management

Acute congestive heart failure occurs n adsanced rheu
matic valvular disease 1n hypertension n coronary artery
and arteriosclerotic syndromes and 1n certam touc condi
tons like hvperthyroidism and subacute mfectious mo-
carditis It also develops as the result of cor pulmonale
secondary to pulmonary pathology and occasionally m ad
hesive penrcarditis In this country beniben congestive fail
ure 1s not common except m neglected individuals

Break in Therapeutic Routine Of special interest 1s the
sudden exacerbation of congestive failure 1n patients under
digitalis and dwretic routmes this 1s not uncommon if a
break m the treatment occurs Expenence has shown that
personality tvpes plav a not msigmficant role here some
mdividuals have 2 tendency to forget mstructions while
others are neglectful and haphazard m their medication
5till others lean toward self medication and adjust dosage
1n accordance with therr own whim or desire The physician
will frequently be frustrated by the unrealstic attitude
adopted by patients on any prolonged therapy fortunately
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switable changes m medication may be made or corrected
withont too much deterioration in the subjects cardiovas
cular status if he 1s seen often enough Beciuse of the
chromaity of the disabihty some mndmiduals may elect to
seeh medical attention 1t nfrequent mtervals and months
m1y pass without adequate supersision The acute emer
gency under these circumstances may require complete re
evluation of the entire status of the condition

An acute exacerbation may also occur even under strct
medical observation for one reason or another the gnen
drugs fail to produce the contmued deswed effects The
body mav develop a tolerance to digitahs for example and
increased dosage may not be followed by anticipated results
Dugutalts fast syndromes are recognized m it cardhae chmes
sunple mcrease m dosage produces no change Someumes
change n the type or form of the drug given m1y be effec
tue a large group of the digitahs glucosides are avalable
wd 1 switch from one to another may be successful Like
wise the duretics emploved 1n mamtammg an edema frec
state may lose therr effectieness after prolonged admmistra
tion this apples more to the non mercunad group It may
therefore be advisable to anticipate such condttions by alter
natmg the type of diuretic 1gent cvery month or two The
low sodum syndrome may occasionally be responsible for
acute flud retentton and «ppropriate blood chemistry studies
should be undertaken from tine to time on all pattents 1¢
stricted to dehydration management

Acute Infections and Trauma Acute bouts of congestne
farlure may follow or be associted with cute nfections
4 sumple upper respiratory tract infection may be 2 sertous
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problem 1 chronic heart disease The virus mfections are
particularly prone to mncrease the factors leading toward
acute farlure Trauma of moderate grade may start an ep:
sode m a presiously well controlled case a shght fall to the
floor or the twisting of 4 jomt Like the ankle may precipitate
an attack the shock of accidental small burns which occur
during smokang certam small surgical procedures m made
quatelv prepared individuals have been accompamed by
acute failure The Iist 1s a long and vaned one and in patients
with a margnal reserve such relatively mnor ncidents may
be sufficient to turn a well controlled situation nto an
emergency problem

Pulmonary Edema One of the most common manifestations
of an acute episode 1n chrome failure 15 pulmonary edema
the chnical picture 1s 2 familiar one to nearly every physician
The dividual 15 usvally serzed by a distinctnve type of air
hunger all patients recognize the symptom which carnes an
ommous warnmng learned from previous expenience The so-
called pame reaction of Winterberg may cause the indi
vidual to perform needless activittes which like a vicious
circle increases the seventy of the symptoms he may rush
to an open window for more air or he may walk frantically
around the room while attempting certam unrealistic breath
mg evercises This orthopnele stage was known to the older
clhmieran as cardiae asthma the concept of asthma m the
recent nomenclature 1s confined to diseases of the chest and
lungs and such air hunger of cardiac ongin 15 more accu
rately described as acute cardio pulmonary fadlure

Orthopnea This may last for several minutes and 1s followed
by accumulation of flwd m the alveolar spaces rales appear
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first at the bases of the lungs wnd then scattered throughout
the chest When the edema flid 1eaches the level of the
smaller bronchi the rales become rudible 1nd constitute the
rattles which are heard i this condition and wiich ord:
nanly precede the hacking cough which 15 charctenstc
The coughmg m1y be violent and explostve m the beginning
and 15 tollowed by coprous sputum which becomes frothy
nd sometimes blood tinged Acute pulmonary edema has
been called a noisy disease  the harsh labored breathing
the bubblimg sounds of the rales and the constant rasping
cough together with the moaning of the patient all produce
an unforgettable chmcal sound picture the dirgnosis of
wluch may sometimes be made from the next room The suf
ferer 15 usually pale and cyanotic and covered with cold
clammy perspiration the facies 1s pathognomonic and carries
the mask of fear 1d pame The pulse may be slow and
regular but where previous nregulartties have been present
Iike atrial fibnllation the rate nises and a pulse deficit occurs
There may be no or ttle change 1n blood pressure unless
cirdiogense shock 1s present

TREATMENT OF ACUTE PULMONARY EDEMA
Morphine and Atropine These admimstered h)poderm\calh
have been the traditional first ud tool m the trettment of
acute pulmonary edema Demerol Dilaudid and Pantapon
together with atropmne may be a better choice 1n view of the
respiratory depressive effect of morphine mn certun respon
sue pahents If given promptly enough i the erly p)l‘lS‘C‘
of the attack tlns may be the only medication requivee

many episodes 1re quichly brought under control by tlus
slmp]c measure 2lone In certun mstances a second e
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tion my be necessarv m 30 to 6o minutes if symptoms
return

When great accumulations of flmd occur more vigorous
measures are demanded mtravenous aminophyllme (Du
bm) should be admimstered slowly The digitalis glucosides
and Strophanthin K or Strophanttun G (Ouabam) may also
be given mtravenously with due recogmtion of the presvious
digrtalis routme where this has been broken these drugs
may produce dramatic relief but the hazard of overdosage 13
always present when full digitalization has preceded the
attack

Phlebotomy This 1s mdicated 1n obvious elevation of venous
pressure usuilly m acute pulmonary edema due to predom
mant forward failure more than 500 cc must be removed to
produce satisfactory results If the attack is the patient s first
episode of acute pulmonary edema where phlebotomy has
been mdicated no great problems arise but if the individual
has had & number of attacks and previous phlebotormes have
been performed the question of repeated blood loss may
complicate the general physical status unless a compensa
tory type of polycythemma has taken place The hematologic
picture 15 further compheated by the observation that many
patients tretted over a prolonged interval of months with
constant diuresis may develop secondary anemmas and cer
tam blood dyscrasias blood loss by emergency phlebotomy
may add considerable burdens under the circumstances
Bloodless phlebotomy by tourmquet constriction of the
four imbs may be useful in such mstances under 1deal con
ditions 3 blood pressure cuffs and apparatus should be em
ploved Exact compression cn be mamtuned with minmal
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discomfort and danger from thrombosis wnd embolism only
3 limbs should be cut off from the circulation 2t any one
trme Compression 2t 10 mm Hg bove systohe pressure
should be 1pphed no longer than 5 mnutes and the lmb
not under constriction should be rotated If blood pressure
cuffs are not mailable the physician may 1mprovise tournt
quets from rubber tubing belt straps or padded clotheshne

Ovygen It has already been ported out that ovygen 1s the
antidote for hypowa the ar hunger and orthopne: m acute
pulmonary edema 15 primanly due to decrease in the ventt
laung surface membrane of the lung by accumulted fhud
rather than in one of the several disturbances of pulmonary
function secondary to mtrmsic membrane pathology In
crease mn ambrent oxygen saturation dos not necessanly
1mply greater patient absorption 1n pulmonary edema recent
cardio pulmonary studics have shown that other factors are
responsible for some of the benefictal effects observed m
oxygen admmstration One of these factors 1s the drymg or
desiccation effect of pure oxvgen optimum results have been
obtained under positive mash pressure of 4 to 6 cm This
may be difficult to m the [ of ¢ s
coughing and evpectorition It 1s doubtful that oxygen ad

mimsstered erther by catheter or in a tent serves W) useful
purpose here the psychogemc impleations are however

considerable and they may be used with this m mmd Some
patients expertence mmmediate relief of some of thesr svmp

toms on the first inhalwtion of ovvgen, insofar 2s this m2y
contrihute to the wmdwiduals comfort wnd pewe of mind

oxygen theripy will continue to have a plce in the manage

ment of the emergency aspects of the syndrome
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Alcohol vapor may be useful in changing the surface tension
factors of the large and small bubbles of edema flmd occhud

mg the ahveolar spaces wnd small bronch: In elmeal applica

tion pure oy gen gas from the supply tank 1s passed through
a humidifying water bottle before patient admumistrtion

this procedure should not be emplayed if the drymng effect
of the gas s needed 1 aleohol vapor admmistration this
bottle may be filled with gs¥ ethyl aleohol and the combmmed
gas mixture 15 mhaled It should be noted that alechol oxy

gen muxtures of tns type are very explosise it 5s 1n fact

one of the rochet propellants i the gmded mussile feld and
unusual precautions must be constantly evercised duning its
employment m the sickvoom

Ant: Fogming Agents Of specral snterest 15 the development
of ant: foarmnmg agents which have been taken mto chinical
d from the techmeal lab 1es certan sul

of the ethyhnammne group have chemico physical properties
which prevent find and gas muxtures from deselopmg be
cause of drfferential surface tension factors This ant: bubble
reaction has a number of chmeal apphecations the most mm
portant of which 1s concerned with the prevention of the
frothy ik of flurd in pul y edema 1t1s prob
able that new drugs of this type will be available 10 the next
few years

ACUTE PULMOYARY EDEATA AND BACKWARD FAILURE

Rught sided heart farture ocours m advanced mitral stenosis
d m chrome pulmonary disease st 1s usually 2 mansfesta
twn of cor pulmonale Increasing ressstance to ght v entricu
lar output 15 produced 1n those pathologic conditsons of the
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lungs assoctated with fibrosis emphysema broncluectasis
and pneumonoconiosis both with and without tuberculosis
are the most frequent causes Here pulmonary function is
disturbed by loss of ventilating area and hypovia develops
early m the syndrome Cyanosts dyspnea and mereased
venous pressure have been employed 1n the clintcal estima
tion of the condition increase 1n the mamifestattons of these
symptoms ordinarily indrcates a worsening of the svndrome

Increased pulmonary pressure leads to nght ventricular
strain and later to dilatation functional msuficiency of the
tricusprd valve 15 not uncommon and the phenomenon of
the pulsating hver 1s not an nfrequent discovery i more or
Iess rdvanced cases The khidneys and the abdormnal viscera
are also mvolied and may complicate the cardiorascular
problems by dysfunction There 1s usually a rehitnels long
peniod of chrome backward failure before episodes of acute
pulmonary edema occur tlns tvpe of heart failure 1s less re
sponsne to routine digitals and dwwretic therapy than for
ward falure Oxvgen for the relief of the dyvspnea and ¢yt
nosis 1s also less effective and ammophyIine 1s of less value
The treatment m chromie failure i cor pulmonale 15 far from
satisfactory and many procedures may have to be tned one
after another to merease the patient s comfort most of thesc
are pallintive and have no effect upon the basic pulmonary
pathology

When acute pulmonary edema develops m such wdnad
uals the process 1s chiefly an exacerbation of the existin
cardiovascular problems all of the previous svmptoms of
dyspner and cyanosis are enhinced  An uncontrollable
cough with copious sputum occurs as 1 rule there 15 less
Dlood streakmg wn tlus condition than m forward fulure
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The emergency measures suggested m the manag of
acute pulmonary edema due to forward failure may be ap
plied here with the exception of morphine admimstration
because of 1ts respiratory depressive tendency Since poly
cythemma 1s not m cor pul le phlet v
may be performed safely for a number of times In hospital
practice this blood may be processed and re mjected after
1ts flwd content has been reduced From a physiologie stand
pomt phlebotomy 15 an attempt to reduce the hypersolemia
present 1 the backward failure of cor pulmonale if the cel
lular elements of the blood can be recovered and utihzed
the hematopaietic system will have been saved from unnec
essary work

The work performance of simple respiration m pulmonary
edema assocrated with cor pulmonale has been estimated to
be one of the greatest expenditures of energy to be found n
any pathologic condition the constant struggle for breath
throughout a day and mght cvcle 15 one of the most distress
ng symptoms to be seen m clinical medicme All of the mus
cles of respiration—ntercostal diaphragmatic and abdomm
nalare called mto play and the fatigue produced by their con
tinuous action 15 frequently a major contributing factor 1n the
acute breakdown of the fathng heart From the expenience
gamed m the use of artificial respirators 1n the respiratory
paralysis seen m the bulbar types of poliomyeltis sumlar

qup may be fully emploved here and may be
Ifesaving 1 certam wnstances

Oxvgenating by pass equipment has been a recent im
provement m the surgical approach of the management of
the hypowal factors m severe cases utilization of the Bailey
apparatus emploved 1n open cardiac surgery permats blood
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to be withdrawn from the great veins 1nd re injected nto
the larger artertes Dimimishing the strun m the heart lung
crrcunt for as hittle as 20 minutes by such methods has shown
much promise for extended climeal use of the method

The foregoing places emphasis upon the sertousness of this
type of acute pulmonry edema, the facihities of a well
equipped hospital wath truned personnel may be required in
some mnstances The physician alone nd with Litle appara
tus or supplies faces a challenging task m the management of
such emergencies but not infrequently unexpected success
may follow the employment of the more simple procedures
described

ACUTE ORTHOPNEA AND CARDIAC ASTHMA

Acute pulmonary edema has been called a disturbance of
water metabolism acute orthopnea n heart discase may be
considered a disturbance of gas metabolism Orthopnea ts 2
mantfestation of hypoxit and 1t frequently occurs alone and
without edema 1t may develop m normal subjects s physt

ologie orthopnen after exposure to strenuous phy sical exer

tion Itis scen i athletes after competitiy ¢ running or swim

ming, here the hyposial reaction 15 one of 0w gen debt which
15 quichly compensated

Orthostatic Factors Acute orthopnea m heart disese or €ar
drac asthma m1y be an orthostatic phenomenon wluch tends
to develop when the patient 1s m a recumbent posthion 1t
thus occurs most frequently at mght when the indivadual 1s
m bed asleep Tlus type of acute orthopnea 15 called paroxys
mal nocturnal dyspnea In hert fulure gravitational factors
tend to pool bloed wolume 1 the dependent ot lower prts of
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the body wath the subject m a standing or sithing position
such poolmg wll take place n the Jower limbs and pelvic
wiscera In the honizontal position there 15 a shuft to the lungs
with mcreased pulmonary pressure such pressure changes
may mitiate a sentes of reflex mechanisms myvolving the res
piratory center with the development of first simple dyspnea
and then orthopnea Vital capacity 1s normnlly decieased 1n
the recumbent position the difference between vertical and
horizontal positions 15 about 10% In heart failure the differ
ence may be as lugh as 30 to 50% Many cardiac patients are
unable to he flat 1n bed for this reason elevation of the head
and chest by added pillows or mnclined head rest 1s necessary
m the management of this postural difference m normal
breath capacity

Other factors may also play a part in the development of
nocturnal dyspnea sumple poohng of blood mn the lungs may
be a satisfactory explanation 1f and when the syndrome oc
curs every mght In many patients however such an episode
may occur only once 1n 5 to 10 days with no change in bed
posiion Here the question of dretary indiscretions before
gomg to bed the last smoke or mghteap of alcohol a shower
bath or some type of effort or planned exereise may be the
tgger mechamsm Some authors believe that coitus may
have provocative mmpheations but this 1s not a common
experience

As previously mdicated the simple expedient of head and
chest eletation may prevent many such episodes from oc
curring a hospital bed may be the obvious answer to the
Ppatient s problems Less satisfactory 1s a head rest and least
of all 15 a number of pillows piled high Invanably there 1s
a tendency for the patient to slip down as he tums from side
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to side mn Ins sleep when forced to 1w ken by orthopnea he
15 usually found Iying more or less flat Blocks under the
upper legs of the bed or 1 cushion placed under the head of
the mattress with the use of only one pillow may be an ex
pedient compromse walable to the practitioner on n
emergency visit

SYMPIOMS

The symptoms of paroxvsml nocturnal dyvspnea are chiefy
those of air hunger there 15 usually no physieal difficulty 1n
performing the resprratory act but the patient m1y complam
butterly about the mability to take a satisfying deep breath
Rarely pam 1s present but after the attack subsides mdmd
uals frequently complam of soreness m the muscles of the
chest and upper abdomen Apprehension and ety 1s al
ways present durmg the first episodes but this lessens as the
patient expertences 1 number of bouts

The attack myv be over before the phyvsician reaches the
scene the ordinary uncompheated episode lasts onl from
5 to 15 munutes It my return howeser if the mdnsdual as
sumes a horizonta] position agun Treatment 15 cluefly pal
hative for the given attack but the underlying pathologv
should be studicd and therapeutic preventie meisures 1n
stituted Re examination of the digitalts and diarebic rontine
perhaps with a change of specific drug or dosage nd regt
lation of hibits may be sufficient 1 certam cases

The clinical importance of parovysmal nocturnil dyspner
15 m relition to acute pulmonary edema  expenence has
shown that such orthopnea or cardrie asthma m be a pre-
Limtnry or prodromal stage wn the eventual dey elopment of
pulmonary edema In tius connection a word of caution must
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be sad concermng the general widespread use of sedatives
to promote sleep m such patients nsomni1s a common com
plant among chrome cardiac subjects Most of them use rel
atively large doses of the barbiturates mm one popular form or
another the sleeping pill habit 1s unfortunately a unn ersal
problem and may complicate other drug therapy since the
Physician may be unaware of the situation When large
enough doses have been self admimstered the warmng re
flex which awakens the patient with the onset of orthopnea
may be dimimshed or completely lost so that the disturh
ance of hemodynamics eventually develops mto pulmonary
edema

Cardiac Asthma This may also occur during the day 1t 1s
particularly common after 2 heavy meal Many cardiac pa
tients have some difficulty mn breathing even after a simple
take of food and drink this 1s especially true 1n obese and
overweight individuals but notwithstanding therr previous
experiences some will continue to mdulge m gourmet acts
tties The psychogen ¢ reaction to 2 diet of monotonous and
tasteless food items preseribed n salt free and cholesterol
low regimes my, lead even the most conscientious patient
to breahs mn treatment One such illustration may be given
suce the mdividual 1 question was 1 62 year old physician
with hypertensive heart disease and congestive failure when
he remamned farthful to lus restncted diet he enjoyed a more
or less svmptom free ewstence but fullowmg every banquet
which he attended he was seized with a severe bout of car
drac asthma

Post exertional dyspnea or orthopnea i patients with heart
disease should not be confused with cardiac asthma the ony
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gen debt resulting from physical exercise 1s associated with
tachycardia nse 1 blood pressure and sometimes mcrease
m heart size (Alsahy phenomenon) Therc mav be hittle or no
additional ovy gen debt 1n cardiae asthma, ordinnly there 1s
no change n heart rate blood pressure, or heart size deter
mined by t 17y cxammnation during an attack Cardiac asthma
must also be differentiated from certain forms of bronchial
asthma where the patients difficulty 1n breathing 1s expira
tory rather than mspratory

Heart Pmin The third manifestation of acute cardiovascular
failure 1s heart pain heart pamn has already been presented
1 some detm] but brief comment should be made bere 1
relation to its sigmficance mn the fuhling heart syndrome
Heart pain 1s uncommon 1n acute congestive faslure and 1t 1s
also infrequent 1n acute orthopnea or cardiac sthma 1t has
Jong been 2 chnical obscrvation that most patients with a
history of pan lose tlus symptom when congestne falure
develops Brooks once sud that pam 1s an mdex of the func
tional integrity of the hewrt tlus of course 1s not true m
cwdiogeme shock where pun muy be the predommnant sub
Jective symptom wn more or less complete loss of cardiac
function

As a rule pan1s a minor complant mn the cardiac wegn
larities 1t 1s uncommon m atnal fibrillation dunng acute
congestive failure and 1t 1s relatnely infrequent i the par
oxysml tachycardias Subjects with complete heart block
racely have pan When pamn occurs m heart fulure the
rhythm 1s usually normal more pain 1s noted the slower
than at the lugher rates
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Types of Pan Groedel differentiated the type of pun de
veloping 1 compensated cardiovascular svstems with that
seen i the decompensated groups Wolffe following Brooks
concept ponted out that a certain 1ll defined functional
tegnity of the heart was necessary m the production of the
pam mechanism and that this particular state was lost or
dimmshed 1n the gross irregularties of the failing heart This
may be 1llustrated by a schoolteacher age 6o with intermit
tent atnal fibnllation and congestive fallure the pathology
was chiefly artenosclerotic During sinus rhythm he was un
able to chmb a gven flight of stawrs m the school bullding
without getting severe angmal episodes but when he was
fibnllating he had no pam on the performance of the same
exertion Another example of the difference betw een the pamn

P of P d and d P d mdividuals
15 the response to mtroglyeerme  here 1t has long been noted
that the drug may have no or lessened effect on the pan
dunng the faillure stage whereas it produced prompt relief
in the same subject when compensated

Prognostic Significance The question of heart pamn duning
failure has a number of controversial aspects which requires
further clarification but from a climeal standpomt this may
besaid heartpam developing dunng restoration of compen
sahon regardless of the type of cardivascular pathology
may be considered to have a good rather than a simster sig
mificance 1t may be a sign of improving mtegnty provided
there 1s no evidence of coronary msufficiency Without de
fining the actual concept of “cardiac mtegnts withm the
context of ats climical umphications the physician should not
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be disturbed m the paradoxical discovery that certam pa
tients experience more pam when they are fully compensated
than when m fulure 1t may be necessary m such mstances
to select a more or less happy medum recogmzing that pa
trent comfort may not parallel ymprovement 1 objectnve
findings 1n any gven casc
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Cabot remarked that hvpertension 1s an instrumental disease
by this he meant that the diagnosss of the syndrome 1s chiefly
based upon sphygmomanometric findings Today as then
the discovery of elevated blood pressure levels may be purely
medental to a general physical examination m its symptom

free phase 1t remains an 1atrogenic disease In the volurmnous
Literature on hypertension certam factual data seem clear

the first 15 that lugh blood pressure 1s not a chnucal entity
Like hyperpyrexia 1t 1s a more or less constant companon of
certain pathologic conditions but the relationship 1s not al

ways obvious About 22 well known diseases are associated
m whole or part with elevated blood pressure levels there
are also 14 other 1ll defined conditions 1n which hypertension
plays a role In many of these pathologic states cause and
effect are sull problems of research mnvestigation as for ex

ample 1n renal disease

Elevation i Systohc Levels This 15 more common than m
creased diastohe pressure the ratio mn cardiac chmcs 1s about
10 to 1 A mise m dhastolic pressure produces more sy mptoms
than elevated systolic pressure 1t 15 a well recogmzed clim
cal observation that a 100% nise 1 systolic pressure as from

157
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120 to 240 mm Hg may be accompamed by a few if ny
symptoms while an merease of only 20% as from go to 112
mm Hg in dustobie levels may be productuye of many sub
jective as well as objectnv e symptoms

The psychogenic and 1atrogentc implications of hyperten
ston may lead to more patient disability than the actual ele
vation of blood pressure levels Many indnidunls are entirely
symptom free until the discovery 1s made, perhaps on rou
tme physical examination hfe msurance exanunations are a
frequent begmmng of blood pressure consciousness m re
sponsive subjects In such patients the phvsicran will meet
with an elaborately embroidered sy mptomatelogy which may
bear no relation to the type or seventy of the hypertension
The Lst of complamts gnen by mndniduals with levels of
150/go mm Hg may exceed mn length and varety those ex
lubtted m the 250120 range Groedel m 1g40 spohe of the
hypertensive personality this concept was unfortunately
confused by later authors with the so cilled Jugh tension
mdnidual The latter was prctured as a Iughly emotional
type with psychatric implications but elevated blood pres
sure was not meluded 1n the characterization In the ongmal
context the hypertensive personality 1s a patient who heys
Jus entire philosophy of Inving to a real or fincied Ingh blood
pressure the physicran wall see a chinical difference m the

two groups

THE NORMAL LIMITS OF BLOOD PRESSURE

At the tum of the century, Osler observed that normal sys
tolic levels were approumately the subjects age plus 100
thus formula has also been attnbuted to seyeral otlier wnt
ors The concept was used as a rule of thumb for almost 30
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years st was then generally abandoned 1 favor of actuanal
data obtained wm hife msurince stadies where the himits of
138/88 mm g were established by mutual acceptance for
candwdates of 21 and older Normal levels were sard to aver
age 120770 m a review of 10000 appheants who recened
ordinary Iife coverage Many climoans have believed these
levels are far too Tow 1n view of the Jongevity statisties of m
dividuals rejected for blood pressure levels abose these fig
ures Recent mveshgations by \Master GarBeld and Walters
mdicate that average or normal blood pressure findings are
much higher m the general populabion than that employed
by life msurance groups and that as a rule systobe blood
pressure snereases as age advances A number of mathemats
cal formulae have been developed in the past 15 ) ears based
upon mikitary statistical data the Bge Hummerfelt Weder
vang formula for esample 15 widely used m Evrope In this
country there has been a tendency to utibze the staple Osler
formulx agamn m the calculation of so-called normal tevels m
view of the importance of age factor T'or practical purposes
age plas 100 15 satisfactory up to the age group of 6o m
alder groups blood pressure Jevels become lower s normal”
individuals

Dustolic Jevels at 100 mm Hg and above are of chmenl
sigmficance regardless of age penod hife expectancy 1 defi
nitely shortened 1 subjects with permanent or ficed gh
duastolic levels & blood pressare finding of zq0/g0 other
factors beng equal 1s more likely to have far less prognastic
smpheations than 380/110 mm Hy Duastohe levels are gen
erally more static than systohe following the standard exer-
ese tolerance tests for example systohe levels always show
a greater vanability 1 compansen with dustohie pressire
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120 to 240 mm Hg may be accompamed by a few if any
symptoms, while an mcrease of only 20% as from go to 112
mm Hg i drastolie levels may be productive of many sub
jective as well as objective symptoms

The psychogenic and 1atrogentc implications of hyperten
ston mav lead to more patient disability than the actual ele
vation of blood pressure levels Many mdrviduals are entirely
symptom free untl the discovery 1s made perhaps on rou
tine physical examination life msurance exammations are a
frequent beginning of blood pressure consciousness m re
sponsive subjects In such patients the physicrin will meet
with an elaborately embroidered symptomatology which may
bear no relation to the type or sevenity of the hypertension
The hist of complamts given by mdnaduals with levels of
150/90 mm Hg may exceed in length and vanety those ex
Iibited m the 250/120 range Groedel 1n 1g40 spoke of the
hypertensiwe personality this eoncept was unfortunately
confused by Iater authors with the so called Mugh tension
mdividual The laster was prctured as a nghly emotional
type with psychiatric implications but elevated blood pres
sure was not mcluded mn the characternization In the onginal
context the hypertensive personality 1s a patient who keys
his entire philosophy of Living to a real or fancied Iigh blood
pressure, the physictan will sce a clintcal difference the
two groups

THE MORMAL LIMITS OF BLOOD PRESSURE
At the turn of the century Osler observed that normal sys
tolic levels were approumately the subjects age plus 100
tlus formula has also been attnibuted to several other writ
ers The concept was used as a ule of thumb for almost 30
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treatment for such elevated levels under the circumstances
15 a difficult chimcal problem

At a recent sympossum on hvpertension 1t was the unant
mous opimon of the panel experts that asymptomatic hvper
tension with diastohic levels of go mm Hg and helow ye
quires no treatment regardless of the systohe elevation thas
nde however mnposes certamn obhgations upoen the physt
cian With sy stohe lesels at 200 mm Hg and abose frequent
examusations are required under such a concept here fre
quent imphes at least once a month or 8 weeks Increase
heart size by «ray study changes 1 the ECGs significant
urmary findings retinal mvolvement are all objective evy
dence that the Ingh 5y stolie Jevels are exacting a penalty even
though no subjectn e complaints are ekeited On the other
hand and this 15 2 common expenience many such wdd
vals show no climeal reaction after many months and years
of careful observation m some cases the elevated systohe
pressure completely subsides after a given penod of time
although there may be a number of remissions over the v enrs

‘Where there 15 an associated nise 1y diastolic pressure and
regardless of negative chmeal findings the mdications for
suppressue therapy are clear sooner or Jater such asympto
matic patients present the complications of hypertensne car
diovascular disease and delay 1 treatment becomes hazard

|

ous natwithstanding possible psych

6! B
SYMPYOMATIC HYPERTENSIOV

It has aleady been ponted out that there way be a marked
lack of correlation between subjective complamts and objec
\neﬁndmgs m any gren hypertensive subject the same Tack
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of correlation may occur between symptoms and the degree
or extent of the hypertension Some chntca] appraisal 1s nec-
essary m every case prior to any type of management est:

mation of the psy chogenic factors 1s equally as important as
the dctermmation of blood chemustry renal function heart
size and ECG studies The patient should thus recerve the
benefit of such psychatric exammation and treatment s may
e within the scope of the phy sician himself exceptin extrume
mnstances It 1s doubtful that many such mdrviduals should
be referred to psychutric specialists expenience hts shown
that more eventual harm than good 1s usually the result of
the imphed sigmficance of psyclatric consultition both to
the patient as well as to lus famuly Every plysician 1s qualt

fied to look 1nto possible emotional confhets which may have
a bearing upon the patients blood pressure < sympathetic
and understinding approach mn this area may sometines be
more rewarding than the entire physical exemination

Use of Tranquilizers In this connection a preliminary coursc
of moderate triquilizer therapy may produce unexpected
results 1n many mstances systolic levels may fall to withmn
more or less normal hmits A recent case illustrates the 1m
portance of stripping off the emotiogenic factors 1 Jawyer
newly appointed to Ius first lugh corporation assignment was
seen because of headaches dizziness pilprtatton and in
somma His blood pressure was found to vty from 208/98
to 230/104 mm Hg After 2 weeks control with one of the
meprobamate preparations lus pressure fell to 160/88 mm
Hg with almost complete relef from lus subjective com
plamts Sice no other medication vas employed this cse
also illustrates the difficulty of assessing the effects eness of
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the hypotensive drugs wiich also carry certam psychogenic
favorable 1mplications

Many of the available hypotensive drugs recogmze the
need of removing this emotiogemic factor before the mtro
duction of the tranquihzer group the vanous barbiturate
drugs were used 1 combmation with the vasodilator sub
stances Theomwnal (Winthrop) Diwrbital (Amfre Grant),
Thesodate (Brewer) and other simular preparitions have
been useful but m imdividuals sensitive to barbiturate after
effects the tranquilizer comb nations ke Miltrate (1Val
lace) are preferred

The emotiogeme factors have less mnportance m certain
tvpes of advanced hypertensive disease with more or less
extensive Midney and cardiac damage here the more thera
peutically potent drugs have a definitive role The Rauwolfia
substances the hexamethomum sertes and the conjugated
sulphur drugs ihe Diunil (Merch Sharpe & Dohme) Diamoy
{Lederle) and Esidrix {Cib1) are mdicated

The surgical approach to the manigement of hypertension
which does not yield to drug therapy and other measures has
recerved increasmg attention 1n the past 15 years The phys
cian should be familiar with the scope and limitations of these
procedures which may offer some promise of increased hfe
expectancy m malignant ligh blood pressure regardless of
the mechamsm or etiology mv olved mn any gven case Cau
tion must of course be exercised 1n the selection of individ
uals for the various types of surgery which may be employed
not all patients receive benefits commensurate with the many
post operative complications which tend to occir Moreover
m many operated cases a return to the previous lugh pres
sure levels 15 not uncommon On the other hand where pa



164 THE ACUTE MEDICAL SYNDROMES AND EMERGENCIES

tients have been carefully studied mn the light of the artous
Iypertensive surgical classifications results have been grat

fymg
THE HYPERTENSIVE EMERGENCIES

Patients w1th both mcreased systolic and diastolic blood pres
sure levels may live and enjoy many actnities for 1 number
of y ears after the onset of the syndrome sooner or later how
ever physiologic breakdown occurs n three vulnerable
areas brun heart and hidney Usually one of these areas
bears the brunt of the pathology occasionally two or the
whole three may be equally mvolved The breakdown 1s or
dmnanly 1 slow but progressne change suffered by these
organs with secondary complications resulting from their
dysfunction The basic pathology 1s a vascular reaction to the
pressure factors with the termial artertolar system showmg
the primary disturbances ths 1s followed by the secondary
or correlated alterations 1n the specific tissues supplied by
these vessels At tlus stage most of these changes are ure
versible and simple lowering of the pressure levels 1s not
necessanly followed by improvement m the patients condi
tion In certain mstances there may be a spontancous drop
1n pressure leaving the individual with the problems of ad
vanced renal or myocardial fatlure or with cerebral mvohe
ment A paradoucal situztion sometimes occurs in which
such lowered pressure levels may actually enhance the symp
tomatology of the discased areas

Each of the imolved organs may show signs of acute ful
ure during the terminal phase of the hypertensive syndrome
the mortahty rates are about equal m the three major areas
Possibihty of sunnval 1s lessened when more than ane ared
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has reached a certain cntical stage but the proper manage
ment of the emergency may add weeks and perhaps months
m any gnen case The emergencies engendered here are fre
quently responsne to defimtive treatment and 1n spite of the
advanced pathology Tecovery from the immediate ensis 15
possible and may be unexpectedly gratifving As in all Ife
saving measures the physician has a duty to perform which
does not recogmize the probabtlity of defeat

THE HYPERTENSIVE CARDIAC EMERGENCIES

It has been noted previously that enlargement of the heart 1s
a common finding m rdvanced hypertensive disease the en
largement 1s first locahzed on the left but eventually both
ventricles are about equally mvolved The mtial cardio
megaly 1s due to hypertrophy of the musculature but dilata
tion occurs as the pathology progresses The x ray silhouette
1s charactenishic with symmetrical merease m both contours
It 1s doubtful that any marked degree of failure occurs 1n
simple hypertrophy fatlure 15 ordinanly the result of diata
fion

There 15 apparently no consistent correlation between hy
pertension and ventncular output ncreased systolic pres
sure does not necessarily mdicate increased output In some
mstances measured output 1s less under the conditions of
elevated systolic pressure than when more normal levels are
present Increase m the size of the heart hkewise may bear
no relationship to output When dilatation occurs output
falls this may take place with no obvious change m blood
pressure

Forward failure 1s primarily the result of lessened yentneu
lar output 1t 15 associated with termmal arteriolar dysfunc
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tion and the accumulition of extracellulir flind Gravitatronal
factors play a selective role here dependent parts of the
body become edematous Both the Iiver and the hidnevs my
be miolved m the electralyte disturbance which declops
during hemodynamic failure and wiich leads to flmd reten
tion 1n the body tssues Torward fulure n hypertension 15
rarely an acute phenomenon 1t may require many dus be
fore large nccumulations of flud become evident

Backward farlure 1n hypertension on the other hand may
oceur rather rapidly acute pulmontry edemn can develop
m mmutes Backward fulure can anse from a sudden fill m
right ventricular output secondary to the strun factors as
sociated with dilatation of the left ventricle A less acute
form of pulmonary edema takes plice m functional nsuff
ciency of the mitral valve when the valie nng s stretched
m dilatation of the left ventricular musculature the vihe
leaflets become mcompetent nd whole or partnl systohc
mtraventnicular pressure may be transmitted backward
through the left atrium to the pulmonary vemns Increase m
pulmonary pressure under such changed phystologic condi
tions may be promptly followed by pulmoniry edem1 Pul
mon1ry edema ciuses a marhed decrense in vital erpacity
with an accompanying increase m hypous Lethal hvpowit
1s the primary cause of death in acute pulmonary edem

Emergency treatment of such icute pulmonary edemi 18
concerned with both sides of the heart functionally there
1s too much blood on the venous side nd too hitle on the
arterial The hypervolemiz of the night heart »s much easter
to remedy than the hypovolema of the left phichotomy 15
ndicated wath the gradual withdrawal of goo to 500 e ©
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blood Strict asepsts should be mamntained m such removal
the blood may be used later as 1n cardiogeme shock tor
tr1 artersal mjection It should be emphasized at this time
that phlebotomy should not be performed per se n the at
tempt to control or Jessen hngh systohe blood pressure this
formerly held concept 1s no longer tenable m view of the
Naval Medical School research projects which showed m
1950 that the physiologic mechanism of blood pressure con
trol produces an elevation m pressure gradients when blood
loss occurs Experments m normal subjects show a systohe
nise m consistent relationship to reduction m blood volume
until a cnitical level of hypovolemia develops at which pomt
bemorrhagie shock takes place This reflex mayv be paradox
ically enhanced 1n hvpertensive disease so that 1t 1s not un
common to note an actual rise m svstohe pressure during and
after a phlebotomy of 500 to 1000 cc In one such patient an
smmediate increase from 248/115 to 262/120 mm Hg was
discovered after removal of 450 cc of blood about 3 hours
later the pressure fell to 200/104 mm Hg

Under favorable circumstances reduction 1n venous pres
sure may be promptly followed by marked ymprovement 1n
the patients orthopnea but relef may be only temporary
unless a better left ventricular output can be obtamned As
earlier mndicated mtravenous digitalis medication may be
Lfesaving 2 vanety of the digitalis glucosides are ayailable
for this purpose Digifolin (Ciba) Digiglusin (Lilly) Digy
taline Nativelle (Vanch) Gitaligin (White) Lanoun (B W
Co) Purogigm (Wyeth) Crystoldigm (Lally) as well as
the several preparations of digstoxin or digoin may be em
ployed with equallv satisfactory results
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Dugutalis Comphications Tt may be wise to repeat here that
some problem of overdosage may occur if the patient has
been on 1 prolonged digitalis schedule m urban practice 1t
1s unusul to find an mdividual wath acute congestne failure
due to hy pertension who has not had previous digtt ilis med
reation of some type The dosage may have been wregubar or
of subclmcal value m certamn mstances patients become
digitalis fast a condition similar to but not 1dentical with
drug tolerance The question of digitahs storage 1s important
m this connection 1t 15 1 well recogmized clmical expertence
that rapid diurests i such patients may be accompaned by
symptoms of overdosage and digitalis intovication because
of the sudden release of huge amounts of the drug from the
hver

Vhere acute pulmonary edema has occurred m 1 hyper
tenstve mdividual who also has marked flud retention for
example with great edema of both legs asaites hepito-
megaly and other evidences of general masarca and where
there has been a relatively long admunstration of digitals
caution must be exercised m the emergency addition of the
drug 1n the attempt to control the situation Here carcfully
employed mtrivenons mercunal duretics gnen together
with ammophyllme may serve 1 two fold purpose first In
their combined fluid clearance effect and secondhy by po
tentiating the stored digitalis Under certun conditions there
may be 1 decided mprovement in the pulmonan edemy
within 30 to 6o munutes

A word should be sud about the nherent hazards of dig:
tahs mntouertion m this ty pe of pulmonary edema The de
velopment of premature beats with conduction dusturbances
are of more chmceal sigmfi than the apg of ST
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segmental and T wave changes although all of these are
ECG ewidence of myocardml touiaty When ectopic foe
occur m both ventricles the Iikelhood of paroxysmal ven
trieular tachycardia 15 greatly enhanced and the step be
tween tlus rhythm and ventrienlar fibrillation may be very
small There 1s unfortunately no speaific tidote for over
digitalization but some drugs may tend to neutralize the
more dangerous toxic effects of the drug Atropme alone or
m combmation with precame amide hydrochlonide (Pro
nestyl) may sometimes be effective Insulin m shock doses
has been recommended by recent German my estigators on
the concept that hypoglycemia lessens myocardial irritabil
ity under certain conditions Hypothermia studies carned
out m connection with open heart surgery have shown that
hypertonicity of the heart muscle due to a number of causes
1s considerably reduced after mtravenous mjection of cold
solutions All of these measures are heroc attempts to com
bat lethal types of cardiac arrhvthmia which must be con

sidered by the physictan under such emergency circum
stances

Atrial Fibrillation This 1s less frequently seen m acute pul
monary edema assoctated with hypertensive disease than
that due to rheumatic valvular syndromes matral stenoss 15
a common factor m the latter conditions Here the assoctated
cor pulmonale produces a dufferent type of pulmonary edema
m which backward failure 15 the predommating disturbance
m the hemodynamic mechanism
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THE HYPERTENSIVE CEREBRAL EMERGENCIES

Next to acute congestive fulure the acute cerebril reactions
to elevated blood pressure levels constitate the Jargest group
of emergency problems caused by or associated with hvper
tension The chief pathologic changes are concerned with
vanous grides of mereased mtracrannl pressure as a simple
complication of elevated blood pressure lesels and increased
wtracrantal pressure due erther to artenal oceluston with
infarction or vascalar rupture with hemorrhage Incrensed
spasticaty of the smaller artertes of the bramn 1s common i
hypertension there 1s still considerable debate concerning
the mechanism mvolved Its clmiea] importance 1s 1n reltion
to the differentinl diagnosis of so called small strohes dne to
such vascular spasm and those due to embolt or thrombosis
Simple merense 1 mtracrantal pressure of the hpe seen
m hypertension 1s probably a mamfestation of cercbral
edema stmee edema of the bram 1s rarely seen m congestne
fulure other factors appear to be molved mts production
Small to moderate degrees of cerebral edema may take plhice
over a pertad of days or weehs with few if any symptoms
but sudden mcreases 1n itracranial pressure above a cntical
level produce 2 number of drimatic and alarming reactions

Acute Hypertensice Enwzphalopathy Tins usunlly oceurs 1n
patients with a long hustory of markedy elevated blood pres
sure levels which range 1n the 260 to 300 s)stolic and 140 to
160 mm Hg diastolic group 1t 1s relatnely uncommon m
levels of 220/110 mm Hg and below It 1s not seen m acute
pulmonary edema but 1t may occur m renal breakdown
where the cercbral symptoms may be confused with uremit
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Symptoms Subjectively the mndividual complamns of head

ache localized n many mstances to the occipital area the
headache may be mild or of unbearable severity D

and vertigo may be present 1 varying degrees mausea and
vomiting 1s not uncommon Visual disturbances may develop

blumng of vision blind spots and sometimes diplopia may
be descnibed In severe cases coma and unconsciousness de

velop quickly Objectively the patient presents a flushed
face wregularly dilated pupils and sometumes twitching of
the muscles of the face and nech Visible pulsations of the
temporal arteries and throbbing of the great vessels of the
neck are common the head may nod with each pulsation

The pulse 15 of full volume usually regular but occasionally
premature beats may be noted The neck 15 tender on mo

ton and if the patient 15 semiconsaious there may be marked
ngidity of the cervical and sometimes the upper shoulder
muscles The superficsal refleves mav be evaggerated and
rarely there 15 a unilateral difference The respiations are
slow but regular even in profound coma the Chevne Stokes
syndrome may not occur

The emergency treatment of acute hypertensie encephalop
athy 1s concerned with the possible measures of reducmg
the cerebral pressure factors A drop mn systohe blood pres
sure may not be followed by rehef of intracramal symptoms
Phlel y 1m certam st may enl the cerebral
pressure factors i accordance with the physiologic reflex
previously discussed m which systolic pressure nises mme

diately after blood volume loss This reflex may however be
dimmshed or suppressed dutng coma or partial uncon

sclousness evperience has shown that when venesection 1s
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performed slowly 1e at a rate of 10 cc per mmute, a fall
m systolie pressure may take place after the removal of 400
to 500 c¢ It 1s important m this connection to pomt out that
a relatively small decrease m pressure may be accompanied
by marked improvement 1n the cerebral disturbances, 1n one
patient a drop from 268,158 mm Hg to 245/146 after the
withdrawal of only 280 cc produced a change from uncon
sciousness in a 65 year old womnn to a more or less comfort
able conditton with mimmal headache and vertigo On the
other hand rapid removal of 750 to 1000 cc has not changed
the chmical picture matenally m other cases

Lumbar Puncture This 1s indicated 1n most patients with
acute hypertensn e encephalopathy sprmal tap s not alwaysa
sumple procedure mn agitated or unconscious subjects It1s best
performed with the patient lying on the nght side, complete
exposure of the area 1s necessary and the physician will re
quire some assistance 1n mamtaming the proper position The
needle 1s mserted by the conventional method and mira
spmal flud pressure 1s quickly determined by the drop
count normal drop count 1s about 1 per second for the first
20 seconds depending upon the needle gauge Ten to 15
drops indicates greatly increased spmnal fld tension actual
spurting occurs 1n the dangerously elevated cerebrospmal
pressure syndromes

Astennal blood pressure determmations should always be
made simultaneously with spinal flud tap occasionally there
15 a all in systolic pressure with removal of less than 2 0r 3
ce of spmal flurd If the fall 1s greater than 4o to 50 mm Hg
the lumbar puncture should be stopped sreversible shock
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phenomenon may occur 1 such rapid decrense m blood pres
sure levels A drop from 296/158 to 180/110 1n a patient
after removal of 12 cc of flud under great pressure pro
duced 2 state of shock which nearly led to a fatal outcome
1n a recent hospital emergency room nstance Several small
withdrawals of flurd under pressure (about 4 to 8 cc ) over
a period of one hour may be more successful in producing 2
sustamed drop i blood pressure than a single large tap

Spinal flmd 1n acute hypertensive encephalopathy 1s usu
ally clear and free from macroscopic blood a sanguineous
tap after the first 3 or 4 cc have been removed suggests
hemorrhage 1n the cerebrospinal system and the presumptive
diagnosis of simple hypertensive encephalopathy 1s 1n ques
tion All nearologusts beheve that a bloody tap requures fur
ther study and e smce the removal of such san
gumeous spmal fuid may do more eventual harm than good
under the circumstances the lumbar puncture should be
stopped

Spinal Anesthesia If the removal of spinal flud under pres
sure 1s not accompamed by symptomatic rehef of the acute
encephalopathic syndrome 1ntraspinal anesthesia may be at
tempted operating room expertence has shown that patients
with high blood pressure are particularly responsive to the
hy potensive factors assoczated with routme spinal anesthesia
Only 1 ml of the standard anesthetic dosage should be ad
mmstered under careful blood pressure observation a sec
ond 1 ml may sometimes be necessary A number of anes
thetic preparations are available Blockain Hydrochlonde
(Breon) Cyclaine (Merch) Novocame (Winthrop) Nuper
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came Hydrochlonde (Ciba) Procune Hydrochlonde (Har
vey) and \ylocame Hydrochlonde (Astri) may be men
tioned

Hypotensive Reactions Occeasionally, there may be 2 dely
of 20 to 45 minutes after spmal mjection before full hvpo-
tensive reaction develops if there 1s 1 marked drop mn blood
pressure approaching entical shock levels countermeasures
mny be necessary to combat the clmiel overdosage Here
Coramune (Ciba) Metrazol (knoll) Mikedumde (Panryy )
and Wyamne sulphate (Wyeth) my be employed cwt
tiously and with due attention to both the cardiac 1nd res
piratory systems

Acute hypertensive encephalopathy was formerly consid
cred to be 1 pre apoplectic stite by mamy of the older
chmeians  recent studies however have shown that less
than 35% of all cerebral hemorrhages are preceded or ush
ered m by this syndrome When death occurs m this type of
encephalopathy the mechamsm 1s chiefly due to disturbee
of brain stem function with both respiratory parahsis and
carduac standstill Post mortem eximmation usualh reveals
the brain to have been under great pressure muliary punc
tate hemorrhages may cover the entire cortex as well as n
volsing the bram substance throughout Massne hemorthage
does not occur except n the bisilar area m 1 few cses

Patients ordmanly expenence several episodes of acute
hypertenstve encephalopathy  there may be complete recoy
ey with no loss in mental or neurologic capactty As 2 rule
each succeeding attack becomes more difficult to treat and
the outlook becomes guarded after the second or turd ept
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sode Under a routine or plan of strict preventative measures
Lowever some patients may live to withm therr normal life
expectancy

CEREBRAL HEMORRHAGE

1t has already been pomted out that about 66% of all strokes
due to cerebral hemorrhage are not preceded by acute hyper
tensive encephalopathy vascular rupture in the bram 1s usu
ally a sudden episode with no or very few prodromal symp
toms Such symptoms would vary depending upon the size
of the damaged artery ats location 1n the brain and finally
the most important factor the amount or volume of extrava
sated blood Patients who have recovered from such attacks
state that they either had no warmng prior to losing con
scrousness or they may have expenienced a peculiar sensation
m the head difficult to describe paun 15 apparently not a pre
domimant symptom compared to a feeling of sudden confu
sion and disonentation sometimes accompanied by abrupt
aphasia Not all vascular ruptures are assoctated with uncon
sciousness a hemiplegta may occur m bed while the patient
1s asleep Such patients awake 1n the morming to find one
side completely or partially paralyzed thev may be unable
to speak but are more or less well oniented

The familiar capsular hemorrhage with rupture of the
nuddle or other striate arteries 1s usually assocrated with com
plete unconsciousness for several days m the less severe cases
The statistical data here show that about 18% die 1n the first
8 hours while 28% have a fatal termmation 1 24 hours A
better outlook for survival occurs 1f the mdn1dual passes the
first 5 days death after the first week or 10 days 15 chiefly
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due to 1 number of complicating factors Pneumonnt ne
phritis and nurn secondary to prostatic mvohement and
certain general mfections are common

EMERGENCY TREATMENT OF ACUTE CEREBRAL HEMORRHACE

The mdications for defimtive treatment 1n cerebral hemor
rhage are simple stop the bleeding nd remove the extr1
vasated blood clot However since these procedures are
problems of bran surgery wluch must be performed within
a short period after the onset of the episode the opportunity
for such an approach m the g t of the synd
remains somew hat himited 1 scope m the hands of compe
tent brain surgeons and under optmum crreumstances a
number of successful cises have been reported Subdural
and basal hemorrhages present a far less difficult situation
than capsular mjunies the trauma secondary to the vessel
rupture and the surgical approach usually leave irreversible
bram damage but mmprovements i techmque and manage
ment will probably lessen these comphications

Where surgen 1s contraindicated or can not be performed
for one reason ar another the physican has 2 number of
emergency measures wlnch may amelorate m some degree
the possible consequences of cerebral hemorrhage Smce the
episode 15 primanly due to the hypertensive syndrome an
ymmedite drop m systolic pressure may lessen the volume
of extrivasated blood All of the methods employed m com
batting the tcute encephalopatine problems may be well
utihzed here Phlebotomy must be attempted with all of the
precautions presiously deseribed Artenal puncture with the
removal of 500 to 750 cc of blood may be effective m Tt
mg the extent and pressure factors of the cerebral accumu
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lation both of the clot and the secondary reactive edema
Careful spmal puncture may be employed to reduce cerebral
and spinal pressure spinal anesthesia 1s not recommended 1n
the presence of acute bramn damage although the procedure
has been successful n the Briish Navy Simple measures

Iike hypothermia of the head may have some symptomatic
value

Pulmonary Comphcations Of paramount importance 1s the
mamtenance of a clean and free airway to the lungs all of
the accepted methods used by anesthetists m providing ade

quate respiratory function may be employed This may im

ply just a sumple adjustment of the jaw or the mntroduction
of an awway tube 1 certan 1t may be y
to perform a fesaving tracheotomy Inspiratory pneumomnia
1s the rule 1 any unconscious subject 1n cerebral hemor
rhage antibiotic therapy should be started promptly

Renal Problems In men and sometimes in women there 15
usually loss of sphincter control of the bladder at first there
1s enurests followed later by retention An mdwellng cath
eter of suitable size should be inserted within 6 hours after
the onset of unconsciousness and left in for several days 1t
may be advisable to continue catheter management for
sometime after the patient has recon ered orentation Scrupu
lous aseps1s 1s mandatory 1t has already been noted that one
of the fatal compleations m this syndrome 15 ureversible
kidney damage

Fecal mncontinence may also occur directly after the
stroke a small cleansing enema should be guven to prepare
the rectum and colon for possible injection treatment Satu
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rated magnestum sulphate solution 1n 100 to 250 ml volume
has certamn recogmzed clmeal value m reduemg cerebrl
pressure due to various causes 1t may hive a muted place
m cerebral hemorrhage Saturated sodwm phosphate may
also be used for this purpose

Dehydration This 1s common 1n strokes due to cerebral hem
orthage there 15 always a great water loss secondary to
sweating vomitmg and rectal incontinence Since mtrasen
ous nfusions are contramndicated because of the extrnvasa
tion factors of the bleeding artery 1t 1s advisable to admims
ter such replacement flud by rectum after the magnesum
sulphate procedure has been completed The bisic water
requirements of such unconscious patients 1s about 1800 to
2000 cc per 24 hours

Hyperpyrexia In varying degrees hyperpyrevia occurs dur
g the first several days after such a cerebral accident the
usual nse 15 to about 100° F Occasionally fevers m the
range of 104 to 106° F m2y occur m rare mstances 108 and
even 110° have been noted Temperatures over 105 usually
termnate fatally 1t may be a mamfestation of extenswe
brain damage Recent advances n the use of controlled hy

pothermma in cardiac surgery makes ay ulable these measures
and apparatus in the management of such types of excessive
fever Ina well equpped hospital hypothermic methods may
also be useful m the routine treatment of all cercbral 1cct

dents there 1s accumulating chncal evidence that patients
so treated may have a generally better outlook

Diet No attempt to feed the patient should be made for 1t
Jeast the first 24 hours 1t should be emphasized agun tht
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s a threat m

mdmdu:xls Evenw ashing the month and tongue with bland
solutions may cause foreign matenal to be whaled wto the
bronch: and lungs 1t 1s also doubtful that there 1 anv gas
tromtestinal function during the mtial penod of the attack
attempts to mstll water or nutnent furds by gastne intub
tion may lead to gas formation and dilatation of the stomach
A certam degree of g i alnars p
rost cerebral aceidents this may be due to vagal stunule
tion Elevation of the diaphragm reduces vital capacity and
contrbutes to the patients respiratory problems

Tube feeding may be started carefully on the second day
accumulations of gas should be removed before the nutrient
matenal 18 admimstered There may be conuiderable reten
tion of gastne contents from the previous meal eaten by the
mdnadual since cerebral hemorrhage 15 not uncommon
after 2 heavy meal the postprandial stomach may contain a
large residue of undigested food which was not removed by
the vomting esperienced during the early phase of the ept
sode This is a frequent autopsy finding and the volume of
such retained food may be amazmg m a recent case nearly
2z hters were measured  As much of this undigested restdue
as possible should be asp d from the st h and a tube
of sufficient calibre should be employed

Artenal rupture m hypertension 15 a mamfestation of vas
audar disease etpenments by Buerger and the author mn
1927 showed that normal artenes may sustan a2 simulated
systolie pressure as high as goo to 730 mm Hg without
tearmg of the vessel wall At} and arter e
pathology 1s chiefly responsible for weakening of the artenial
wall m extensively mvolied vessels ruptwre may occur at
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autopsy at relatively low blood pressures sometimes at lev
els much below that found during ife A typical instance was
that of a woman age 74 who suffered 1 cerebral remorthage
with a blood pressure of 188/218 mm Hg a dissected tibr]
artery tore under 2 smulated systohic pressure of only 156
mm Hg

Mjycotic aneurysms and certam specific diseases of the ar
teries may lay the groundwork for spontaneous rupture even
at normotenstve levels While relatively uncommon these
syndromes must be borne 1n mind when for example hem
plegia develops m mdividuals with more or less norm1l blood
pressure

If there are obvious signs of vascular pathology 1t 1s Iikely
that the heart 1s also mvolved chronic heart stran nd cor
onary artery pathology are usually present There may bea
lustory of one or more cardiac eptsodes prior to the cerebral
acerdent It has been pomted out that cerebral hemorrbage
1s uncommon durmg congestive faillure Iihewise coromin
artery occlusion with myocardial mfarction 15 rare dunng
cerebral hemorrhage The heart tself presents no immediate

problems during such a stroke episode and usually no speatfic
1s mdicated Some cudiologsts believe that under

the cre 2 decc ted cardiovascular system
15 to be preferred on the concept that the factors enhancmg
the hypertensive syndrome may be lessened dunng the ent
1el period of artenial rupture and bleeding into the brun
substance

CEREBRAL THROMBOSIS AND EMBOLISM
crated with

Although most cerebral vascular accidents asso
¢ and hem

Iugh blood pressure are relted to arterial ruptur
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orrhage some mention of other types of vascular episodes
should be made Cerebral thrombosts and embolism both
with and without infarction occasionally occur 1n hyperten
sive patients but the syndromes are far more common m
normotensive mndraduals as well as m low blood pressure
subjects Thrombosis of the cerebral artenes 15 also 2 mam
festation of atheromatous and artenosclerotic vascular dis
ease the fragmentation and separation of such murantic
thrombi 15 productve of free floating emboli with subsequent
occlusion of vessels distal to the onginal vascular lesion The
symptoms of cerebral embolism will vary of course depend
g upon the size of the vessel obstructed and 1ts anatomic
location m the bramn occlusion of one of the major arteries
to the so called silent areas of the frontal lobes may exlubit
few or no signs 1 companson to a relatnely tiny embolus
1n the capsular area with 1ts associated hemiplegic syndrome

The differential diagnosis between vascular rupture with
hemorrhage and vascular occluston with infarction may be
difficult 1n the early stage of the episode unconscrousness
may occur m both as well as paralytic symptoms If the pa
tient 15 normotensive and if there 1s obvious atheromatous
pathology present the most hikely dragnosis 1s thrombosis or
embobsm This 1s particularly true sf there 1s a rapid recovery
from the neurologic component of the attack Recent con
sensus among chmeians 1s that small strokes are thrombotie
or embolic 1 origin the former concept of spastic contrac
tion of cerebral arteries has given wayv to the occlusive
mechamsm m view of post mortem discovery of such artenal
pathology 1n patients who have had a hustory of two or more
small strokes
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Prognosis Almost complete recovery 15 the rule i cerebral
embolism unless a major wreversible neurologic disaster has
occurred restorition of function may start i the first 24
hours Estensine thrombosis requires 2 longer period for
functional restorition Both of these conditions stand m con
trast to the markedly delayed recovery when rupture has
taken place the difference 15 due to the speaific pathology
mvohed Thrombosis ind embolism are intravascular acc
dents while rupture produces extravascular change The
ureversible damage caused by extravasation of blood mto the
bram substance 15 usually far greater than the functional and
temporary mfarction secondary to occlusion

TREATMENT OF ACUTE CELREBRAL EMBOLISM AND THROMBOSIS

The emergency treatment of acute cercbral embolism and
thrombosis 1s more or less sumlar to that diseussed in hemor
rhige, particnlarly 1f unconsciousness has occurred The
measures requured for reduction n blood pressure unless
extremely lugh, may not be necessuy Lihewise, lumbar
puncture may not be required except 1s 1 diagnostic pro
cedure

Embolism ordinanly produces sudden and acute cerebrat
symptoms m comparison to thrombosis which may be 2 rela
tively slow process with 1 more or less prolonged prodromal
phase dunng which time the patient may exlubit 2 yvanety
of reactions Headiches sometines umlateral ducziness
mental confusion nausea aphasia and certun neurolopme
complamts of 1 sensors type like tinglng numbness nd
burning sensation of the shin 1 different prts of the hod
may oceur for some munutes or hours prior to the major

episode
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A number of drugs have been suggested for use at this
stage the entire vasodilator group papwerme aminophyl
lme mtroglycenine caffeme and the macwn preparations ad
minstered mntravenously may be effectve m hnuting the
secondary reactions The anticoagulant drugs present a
challenge 1n treatment here the original concept of Wnight s
anticoagulant therapy both for the prevention and treatment
of cerebral thrombosis and embolism hts been shown
several recent reports to have resulted i more bramn damage
than that produced by the episode 1tself This 1s especially
true if there has been a misdiagnoss of thrombosis for ex
ample when artenal rupture has actually taken place here
heparin and the dihowicoumadin drugs enhance the extra
vasation process by delaying the normal clotting factors
However there may be a place for the heparin preparations
where there 15 a tendency for repeated attacks of thrombosis
or embolism to occur over 1 period of several days Of para
dowcal mterest in this connection 15 the reported use of the
Vitamin K series by English climeians where small hemor
rhages are suspected m hypertension these drugs have been
gnen n combimation with rutin and ascorbie compounds

Extracerebral thrombosts with cerebral embolism 15 rela
trvely uncommon  such emboli usually anise 1n the heart and
are the result of fragmentation of murantic thromb: which
develop 1n the left atrmum or ventricle secondary to myo
cardial infarction In mtral stenosis during paroxysmal atrial
fibrillation emboli may be released from thrombus forma
tions 1n the left auncular appendage Unless there 1s a co
eustng open foramen ovale or a ventricular septal defect
emboli ansing 1n all other parts of the body are filtered out
m the pulmonary errculation fat emboh from fractures A
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emboh from improper mtrivenous procedures nd sephe
emboh from thrombophlebitis of the pelvis or Jower legs
rarely reach the bram for this reason However where cerc
bral embol: are known to be of cardrac origin nticoagulant
therapy 1s defimtely indicated regardless of other consid
hons

The discovery of thrombolytic substances has opened 1
new concept m the treatment of general thrombus forma
tion with special reference to cerebral thrombosis while still
largely i the experimental stage much promuse of the de
velopment of a new sertes of synthetic preparations useful
1n the control of thrombosis and embolism has been given by
research workers m this area of preventn e medicine

SMALL STRORES

A final word may be said about the concept of small strohes
smee therr recogmtion may have some bearmg upon the
prognoss of the hy pertensny e syndromes Alvarez has defined
a small stroke as a fleeting ghmpse into the future welfare of
the patient he mught have added that from small strokes
large ones may promptly develop

Symptomatology It has been sard that the symptomatology
of small strokes 1s remarkably protean in that a multstirde
of mmor and otherwise msigmficant subjective and objec
tne complaints may develop The cluef of these are sudden
and temporary aphasta or amnesia giddiness without postu
ral change or plysical effort fleeting visual disturbances
usually of both eves sudden mcoordmation particular of
the hands and fingers when engaged mn some dchcate];
adjusted procedure like wniting or sewing and sudden &
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ficulty in walling or runming Sensory disturbances include
tinghng or numbness i one hand or arm or on the side of
the face or head rarely arc the subjective symptoms pamful
The entire episode may Iast but 1 second or two rarely as
long as 2 minute

Unless the syndrome 15 repeated 2 number of times the
imdividual may entirely forget the incident 1 responsne
patients the first attack may bnng them promptly to the
physicianss attention When such a history 1s given by a sub
ject of the middle age or older groups a thorough physical
exammation 1s mandatory In previousty normotensive mdi
viduals this mav be an early sign of cerebral vascular pa
thology i those with a known Iistory of hypertension re
gardless of the actusl Jevels energetic treatment s mdicated
as well as a change in the routine of darly lving wiich may
be enhancing the. progress of the given pathologic process

Prognosts Recogmtion of the small stroke pattern thus has a
number of clincal ymphcations beyond the mmedsate emer

gency situation ats development n bhypertensne patients
should be viewed wath some prognostic sigmficance regard

less of the apparent fleeting disability of the condition at the
moment and the tendency perhaps of the individual to rmm

mze 1ts occurrence It may prove to be an only clue to 2
larger and more senious problem 1 the near future
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The greatest cardiovascular emergency 1s cardiac standstll
with breakdown of the physiologic mechanisms responsible
for the sequentinl phenomena of the beatmng hert Unless
some volume of ventriculwr output 15 mamtamed lethal
hypoxia promptly develops it has been estimated that sur
vival 15 possible even when per mimnute volume has been
reduced to 10% of normal In complete heart block with a
rate s low as 2 beats per mmute recovery has taken place
and 1n total cardiac arrest resuscrtation may occur after 5 to
7 mmutes of ventricular standstill

Hypoual Resistance There 15 constderible varsation m the
resistance to maumum hypoua exhibited by the important
organs of the body the bram 1s the most responsive to 0%

gen debt The Stokes Adams syndrome 1s a cltical manifesta

tion of cerebral hypoxia when ventricular rate drops to 10
or 15 contractions per mmute i complete heart block or 1
any other tvpe of abnormal bradycardr the motor areis of
the brun may extibit charictenstic symptoms The sensory
areas may however develop certan reactions much earher
with rates of 20 to 30, coma and unconsciousness have been
noted even In rates of 40 to 44 There 1s no consistent corre

Lo
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Iation between miumal ventnicular output and the type of
cerebral hypovial reaction patients may be mentally alert
and responsive to stimul at extremely low levels of arterial
competency Under the same conditions of hemodynamie
physiology others are 1n deep coma and may show character
1stic pre agonal symptoms

Submiramal Bradycardia Complete cardiac arrest must be
differentiated from subminimal bradycardia  submiummal
bradycardia has been defined as the slowest possible ven
tricular rate consistent with penpheral vascular cireulation
As mdicated above such rates may be as low as 2 to 3 beats
per munute rarely 1 beat or 1 every go seconds In these m
stances the mechamsm responsible for the cardiac cycle
while more or less grossly abnormal 1s still functioming and
lherapeutxc measures designed to merease ventricular output
by increasing rate involves a vastly different concept than
that concerned with cardiac standstill There has been a re
cent tendency to melude such stimulating procedures under
the consideration of cardiac resuscrtation which by accepted
defimtion 15 the attempt to reactnate a heart which has
completely lost 1ts functional integnty

Two major types of cardiac arrest are recogmzed chmeally
complete standstll of the entire heart and ventnicular fibnl
lation The differentiation 15 important and has many 1mph
cations both as to treatment and possible survival as well as
m the of the post r 1on syndromes

COMPLETE STANDSTILL OF THE HEART

The normal cardiac cycle 1s dependent upon the rhythmic
activity of the simus nodal pacemaker the conductivity of
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the atrial myocardium  the responsn eness of the atrio ven
tricular node the transmussion of the mpulse through the
bundle system the ntegnty of the Purkinje network and
finally the reaction of the receptor mechamsms of the ven
tricular musculature Iulure at any pomt m this delicately
adjusted physiologic erremt results in certan disturbances of
rhythm and conduction wIuch are responsible for the vanous
cardiac wregulanties noted in the electrocirdiogram The
most important disturbance of the cardiac eycle 1s farlure of
the sinus nodal pacemaker to mitate the clcctrochemical
stimulus upon which the entire cvcle depends without such
a stimulus there can be no ventricular contraction 1nd hence
no output from the heart To mitigate and guard agamst the
possibility of such a hazardous disturbince the atrio ventn

cular node retains 1 variable embryonal capacibs to imtiate its
own stimulus for myocardial contraction tlus type of fune

tional response 15 seen m complete heart bloch with its
charactenistic slow 1dioventrienlar rate It 1s also found
hyperactnty of the A V nodal mechamsm with release of
premature beats here the rate may be very rpid as 1n
paroxysmal nodl tachy crdia when such beats domimate the
rhythm of the heart

AV Node Potentraities The so called standby functional
capacity of the A V node 1s apparently putcntn!cd by 1
number of complicated physiologic factors in assuming its
Iifesaving activity as m complete heart block there 15 2
relatively long period of adjustment which usually precedes
this domnant role 10 the mamtenance of the cardric cycle
Ou the other hand sudden falure of the smus node to
mbate 1 stmulus may not find the A V node ready to take
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over pacemaler function and as a result of which complete
cardiac arrest occurs As indicated above one of the impor
tant factors here 1s concerned with the retention of speaific
cell mechamsms which promptly come mto play on sius
nodal farlure this emergency functional capacity varies from
subject to subject and 15 lost mn the advancing age periods
presumably due to increasing myofibrotic changes

Complete cardtac arrest from pacemaker failure 1s more
common m normal hearts than m patients with cardio
~vascular disease 1t 1s far more frequent 1n children than n
adults It occurs frequently during anesthesia procedures 1t
1s more likely to occur durmg mhalation methods than in
mfravenous types of general anesthesia Psychogeme stmult
may be a cause for sinus nodal block 1t 1s probably the
mechanism by which responsive individuals are frightened
to death by excesstve vagal stmulation It may also result
from certain neurogeme trauma sudden death from the so
called solar plexus punch was saxd by Stern to be due to
complete cardiac arrest 1n boxers and wrestlers Specific out
lawed judo maneuvers where ntense pressure over both
vagus nerves m the neck are used have caused complete
cardiac standstll Death by hanging 1s primanly due to
asphyua but Cannon reported that cardiac arrest may occur
first because of vagal effects

Stages of Hypowa Standstill of the heart 1s immedhately fol
lowed by three recognized stages of hypoxia The first stage
wiich lasts about 4 mimutes 1s charactenzed by a rapid nse
m the imtabihty factors of the ischemic myocardum a
complicated sertes of metabolite changes produce extra
cellular differences of electric potential which only require a
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tngger mechinism to develop 1 stimulus for myocardial
contriction At this moment a simple thump on the chest
wall over the precordium may miiate a parasystolic ventrie
ular contraction of sufficient volume output of blood to flood
the coronary arteral system In many imnstinces actnation
of one or both nodes occurs with prompt return of the crdiac
cycle m a more or less normal pattern

Intracardial Injection If stmple percussion or compresston of
the chest wall does not produce smmediate results ntra
cardial mjection procedures are indicated no time should be
lost at this eritical pomt mm myocardl hypova A vanety
of substances hve been used m ntricaedial mjection but
expenmental wnd chimeal evidence mdicates that the needle
prich atself may be suffictent to reactivate the stopped heart
The action current of injury produced by the needle thrust
becomes a focus from which ectopic contractions may de
velop Under favorable crcumstances 1 smgle ventncular
contraction m1y be followed by restorition of sinus activ ity
but as the mterval of hypovin increases this focus may con
tinue to iberate a rapid scries of stimuli at 2 rate potentrated
only by the refractory phase of muscle response This rate
majy be as lugh as 400 to 480

From a physiologic standpomt the anatomic location of
the needle thrust 1s of considerible importance if the mtra
cardial mjection has been made m the ventncular areas 2
grossly abnormal rhythm simlar to parotysmal ventricuhr
tachy cardin may develop wath all of the potentially hazard
ous sequellre which occur m such rhy thms and which wiil
be discussed Inter under the problem of ventrieular flutter
and fibrifiation When on the other hand the mjechon 1
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made n the atrial areas the same physiolagie response will
take plice but since rhy thms like atnal flutter ind fibnillation
are well known chimeal entiies which are responsive to ap
propnate treatment a much more fwvorable outcome 1s pos
sible Intricardial injection should therefore be made m the
atral wweas during ths phase of attempted cardiac resuscita
tion

If the sumple needle thrust fails to reactivate the cardine
cycle myection procedures should now be employed as
mdicated previously a Jarge number of drugs have been used
more or less successfully for tlus purpose and there 15 no gen
eral agreement concernmg the effectiveness of wny gen
substance Adrenaln in 1 100 dilution has been the chorce
some schools of thought atropme hdocame cther aleohol
and pitmtrin have been used Even distilled water s grven
a favorable reaction 1n certain cases

The Second Stage of Myocardil Hypoua This develops
about 4 miutes after cardiac standstill this stige 1s charac
tenzed by an increasing loss of muscle response to stimuh
regardless of mtrmsic or ectopie ongin It 1s stll possible
however to reactivate important physiologic factors of con
traction provided the coronary system can be restored to
mmmal functional capacity Such restoraion may be pro
duced by manual contraction of the ventricles this procedure
imphes an open approach to the heart and the employment
of a specinl techmque winch will be desctibed subscquently
In non cardiac patients resuscitation by surgical methods
has taken place for as long as 12 mmnutes after cardine arrest
but ordinanly the chances of survival dsmumsh rapidly after
6 or 7 mmutes Tlus possible survival penod comeides with
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the limts of reversible brain damage patients who have suc
cessfully made 2 cardiuc recovery after 4 prolonged second
stage of hypova usually suffer from more or less estensne
cerebral invoh ement

The Third Stage of Myocardial Hypoxia Tlus stage 1s only
of academic mterest, 1t occurs after the 7 munute period
perhaps somewhat longer n certamn tnstances In addition to
wreversible brain damage mtravascular clotting both arterial
and venous may have taken place thrombosis and embolism
may be extensive with mvolvement of vanous organs and
Limbs In unsuccessful attempts at manual procedures m the
second phase autopsy evammation has shown widespread
embalrzation and penpheral thrombosis which would have
made eventual recovery unhkely even though reactivation of
the heart had occurred

It should be repeated here that complete carduc standstill
duetop ker block regardless of the meck respon
sible for this type of cardrac arrest 1s more responsie to
resuscitation measures than any other cause for this emer
gency syndrome In patients free from heart disease 1t 15
probably the most common climical ty pe of cardiac arrest and
the physician should be famihar with the basic physiologie
data concerned with the deselopment of the condition He
should also understand the sigmficance of the prompt life
saving procedures which should be undestaken 1 the man
agement of this otherwise fatal disturbance of cardiac
rhythm

FUNCTIONAL CARDIAC ARREST
Cardiac Output Tt has been previously emphasized that lno
cardiac output 15 possible withont functional ventricular
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contrachon  Functional tentncnlar cont may be de
fined as that type of ventreular contraction or systole wlich
deselops a hemodvnamie pressure gradent high enough to
open the aortic valves agamst a restdual dinstolie pressure
level thus permitting 1 How of blood mto the artertal tree
In the normal cardiac cycle no blood leaves the left ven
tricle unhl duastobc pressure resstance above the aortic
vahes 1s more than equalized In other words functionni
ventreular pressure must always be greater than diastohe
pressure regardless of the gracient lcvel at the given instant
m the systolic penod when dstohe pressurc becomes
greater the vales close and the blood remaming i the
ventricle becomes the sub diastolic pool s notcd previously
m the well conditioned athlete this pool may he equal to
40% of total ventncular capacity

When abnormal thythms develop the pressuse gradient
factors may be grossly disturbed 1 premuturc heats for ex
ample the stmulus for contraction mav occur before suff
eient blood has aceumulated m the loft ventricle to permit
the equalizing pressure to open the valves A pulsc doficst
thus occurs this hemodynamie phenomenon aho 15 seen
climeally 1 certam types of atnal fibnllation In the more
raprd archythmias hike paroxy smal tachycardia volume out
put 15 hmuted by the same mechanysy The menace of the
ectopic ventricular tachycardias s primantly s 1 ventnen-
l\i:‘gl:&:l\tﬂa;nmugh the heart a5 5 whole may b ¢ xlabating

In sentrenlar fibridlaion there 15 n coprtin st ot rovorze
tion of the ventricular musculature g4 i atrss) fitillas=
the rapud twitehang of the muscle ey wpue go dnrer cnal
purpose and 1n501ar a5 the Cardionaseryfr ¢ ctirn ¢ €Frm
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cerned cardiac arrest has occurred Tunctional cardic
standstill 1 contrast to arrest due to pacemaker bloch 15
usunlly 2 disturbance of a diseased heart it 1s seen most
frequently m coronary heart diseasc but 1t also occurs
acute myocarditis secondary to a number of viral and bac
terial mfections It may be the mechamsm of sudden death
m uremia diabetic acrdosis and 1n certain overwhelmmg
endocrine distarbances like thyrotowicosis  acute hyper
adrenilism, and hypermsulimsm It may also develop m
traumn to the thorax and may be the immediate cause of
death 1 electrocution although there 15 some evidence
ths latter condition that if the pathway of the current has
not been through the heart or medmastinum pacemaker
block may have occurred secondary to intense vagal stimu
lation, 1t may be of some mmportance m such cases 1o
determine the exact pathway of the clectne current 1
the body

In the functional cardiac arrest due to ventrcular fibrilla
tion the three stages of hypowi1 previously described are not
clearly defined The fibrillary movements of the heart muscle
produce a number of electrolyte changes which tend to en
hance or neutrahize each other 1n a senies of grossly abnormal
physiologic processes The responstieness to ectopic strmul
seen 1n complete cardiac arrest 15 lost i ventricular fibrila
tion nd mtracardial mjection procedures are usually fruit
less unless the fibrillation 1s termnated

Contralof \ entricular Fibrilation Anumber of methods hne
been suggested in the management of veptricular fibrillation
the author s method 1s perhaps as useful as the more complt
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cated measures which require equipment not generally avail

able to the physician at the tune of this extreme emergency
condition Expeniments have shown that ventneular Sbrlla

tion which develops 1n the heart free from cardiovascular
pathology may be suppressed by mtra perscardial floodmg
with deugs of the procame senes procame amde hydro

chlonde (Pronestyl} hdocame hydrochlonde (ylocame)

wad | amude gl (Plung; } have been
used successfully In practice about 5016 75 ce of the gnen
solution 15 injected 1nto the pencardial cavity near the ap

proumate location of the apex of the heart neither the
needle pomt nor the solution should be myected 1nto the
heart muscle or ventricular cavity In fortunate cases fibnl

tation may stop promptly but subsequent intracardal smjec

ton may be required to reactivate the cycle

Survieal Bhythm Unbke the complete recovery wiich may
oceur m the normal heart after successful restoration of
physologre cardiac chythm following pacemaker block res
toration of survwal rhytlum m ventricular fibnilation 1s hm
sted by the basic pathology responsible for the episode of
carchac arrest Treatment of the fbnilation leaves untouched
the abnormal syndrome which produce the tngger mecha
msm and recurvence 1s lihely to happen If for etample the
fbrillation was mtiated by a myocardial mfaret secondary to
cosonary artery occlusion restoration of functional ventricy
far cutput mav be temporary and fleeting On the other hand
there are many reports of surviyal after such attacks of fhnl
latwn and 1 spate of the discouraging overall statistics one
should proceed with hus utmost sl and perses erance m the
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attempt to resuscitate each patient thus sticken Qne suc
cessful outcome m this desperate emergeney will outweigh
any number of falures

OPEN CARDIAC RESUSCITATION

The surgical 1pproach to reactivation of the stopped heart
has guned more or Jess wide acceptance 1n the past decade
great advances made mn cardiac surgery have opened up nev
methods of resuscitation Indeed pochet hnife surgery” has
been successfully accomplished even by the mformed laity
and there are mcreasing duly press accounts of such lfe
suing attempts by non medical personnel

While a pochet hnife has a traditional role m emergency
surgery there are other mstruments whnch are better adapted
for exposure of the heart and the physictan must have &
place in hus professional bag for them side by side with Ins
usual syringes and needles they constitute the mmmmum
armamentarium which he must carry with him on every
emergency call Carduac surgeons recommend at least 4
struments these are a sharp scalpel, medium size straight
scissors, a curved snap and a pronged forceps

A number of surgical procedures have been described
exposure of the heart m cardiac arrest but the quickest
method 15 through the durphragm from the left upper 2b
i! I quadrant I al and nb spreading 15
far more difficult i adults and elderly patients more in
struments are required and the method should be reserved
{or cardiac standstdl accurnng m or near an operating room
Surgery i the stopped heart syndrome has been compared
to post mortem manipulation there 15 no artertal blecding
but there may be considerable yvenous pozing An tncison
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is made just below the left costal margin obserstng wseptic
techmique msofar as this may be possible under the given
ercumstances since time s of the very essence only those
parts of the subject s elothing should be removed to permit 2
satisfactory exposuze of the chest and abdomen The expler
ing hnd 1s thrust through the sbdominal masion and the left
lenf of the dwphragm nbove the left lobe of the Iner wluch
should not be mpured A second masion 15 made with the
seagsors through the diaphragm into the penicardiume 1 pos
sible the left pleural cavity should not be mvaded smee
collapse of the lung ncreases the problems of cardiac mas
sage The hewt should be gently and carcfully palpated
sometimes the mere opening of the pencardil cavity and
hung of the myocardium may be suff to reactivate
the stopped heart (see previous note on ectopic stmulation
duning the first phase of hypouia) A differential chagnosis
between complete stdstll and fibntlation 1s usually not
difficult to make the violent twatclung movements mn fibrst
lation have been compared to the fluttenng of butterfly
wings m a closed hand while m complete arrest no move
ment of any Jand can be determmed Occasionally the move
meants in fibrillation are so vigorous that the exammer may
be startled by the actnaty of the heart 1 a presumably dead
patient
Effectnve ynanual massage of the heart requires some dex
terity the explormg hand should be placed as hugh as pos
sible 1 the pencardum so that the apex of the heart lies
over the physicians wrist In this position the palm of the
hand 15 posterior to the left ventnicle the thumb and httle
finger are slowly brought together with the palm and not
the fingers exerting pressure There are many reports
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medienl literature concerning damage to the myocardium
produced by pimching or squeezmg the heart with the fin
gers Broad surface pressure 1s far more cffectise 1 rusing
traventneular pressure sufficient to open the nortic valies

Manual massage of the stopped heart 15 preferably 1 two-
man job there 1s need for an observer 1s well as 1n oper itor
The functional effectiy eness of arbificial v entricular contric-
tion 15 determmed by the appearance of a palpable beat in
ane of the peripheral arteries Chncal expenments have
shown that unless 1 pulsation can be :dentified at the radul
or temporal artery with each compression of the heart the
procedure 15 functionally worthless The pnman, objectine
of resuscitation of the stopped heart 1s restoration of coronary
blood flow the pressure gradient required for the lessenmg
of myocardial hypoua 15 equal to the pressure necessan to
produce a pulse wave 1n an artery about 18 mehes from the
1ortic vahe

Manmal compression of the heart should be performed
gently and slowl rapd squeczing nd pinching as mnd:
cated before may do more harm than good The optimum
rate 1s from 30 to 4o compressions per nunute In curdie
arrest the artificial duastohe lling perod requires a much
longer tune mtenval for the accumuhtion of blood m the
left ventnicle than when the normal cycle 15 operative The
night ventricle and pulmonary function are 2lso at 2 stand
still and unless blood can be drured from the pulmonary
poal none can be forced from the left side of the heart

The heart cwn also be exposed by meision through the
chest wall thuis may be the meision of choice in the operat
ing room when cardhac arrest has occurred during surgers
This 1s a much more difficult approach when the emergency
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takes place elsewhere outside of a hospital or chme In
children and young adults nb spreading and sternal mobils
zation can sometimes be performed with limited instrumen
tation, the patient 1s pliced on Ius nght side and the usual
anterior aullary mesion 15 made m the 4th or sth mter
costal space In adults and elderly subjects with a nigid nb
cage such an exposure p a number of technical prob
lems with the ayailable emergency mstruments

If successful resuscitation has resulted from any gunen
procedure the patient should of course be rushed to the
nearest hosputal for surgical and shock treatment No at
tempt should be made to close wounds at the scene of the
emergency The danger of infection, secondary hemorrhage
embolization and the recurrence of cardiac arrest demands
the attention of a competent hospital team When cardiac
function returns the subsequent after care 1s better left 1n

the hands of surgeons and under scientfically controlled
condrtions

THE ARTIFICIAL PACEMAKER

It 1s just 29 y ears since the author developed the first appara
tus for resusaitation of the stopped heart It was cliefly
based upon the postulate supported by experimental and
clineal evidence that m intracardial mjection the mecha
msm of reactvation of the stopped heart was due to an
ectopic focus produced by the action current of myury dur
mg the first and second stages of myocardial hypoua This
physwological phenomenon has already been desenibed in
detail Since the ongin of this ectopie focus may be unde
pendable and once started mav be difficult or impossible to
control the concept was developed at the Within Founda
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tion for the Study and Prevention of Heart Disease Division
of Beth Du1d Hospital New York about 1928 that of 1 sim
ulated pacemaker current withmn the normal ringe of o1
mullivolt was passed through 2 speciil type of msulated
needle ind hberated at 1 pomt at or neir the sinus nodil
are1 of the nght atrum such a stimulus might follow the
normal conduction pathwiys i the heart with sequential
contraction of the varous cardiac chambers The rate of
contraction could be controlled within the ringe of the
gnen age group

The artificinl pacemaker as 1ts niume mphes thus 2t
tempted to substitute for the smus nodal preemaker when
dysfunction of the Itter lead to cardrc arrest The mstru
ment over the vears has been continuoush, mocfied and
recent models are about the size of 2 pocket flishlight and
may be easily carned 1n an emergency bag Itas a hfesnvmg
plece of equipment when used mn complete cardiac stand
still 1t 15 less effective 1n cardine arrest due to ventneulwr
fibrilltion

Resuscitation 1pparatus for the control of ventriculr fibnl
lation 1s chiefly based upon the concept of countershoch
Whereas the artificial pacemaker applies a direct clecte
current withm the normal electro physiologic range of the
human heart (01 to o5 millnvolts) countershoch equip
ment utshzes a lugh voltage alternating current (55 to 220
volts) The basie theory here 1s dependent upon the maxmal
response concept m the stmulation of muscle tissee 1€ at
any given mstrat followmg the refractory penod of con
traction muscle response will result from the maqmum
stimulus when more than one stimulus 1s present
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Counter shock apparatus 15 dard equipment m most
operating rooms several types are avatable They are all
smore o less comphcated devices and rather evpensve and
not usually withm the scope of the snternist s armamentarium
However the theory of countershock oceupies a defimte role
in emergency medicine where cardiac arrest due to ventrict
far fbnilation has been diagnosed The ctutious apphcation
of ordinary 110 volt AC house current has been successfully
employed m a number of reported mstances The procedure

demands ngid complance with certam fundamental obser
wations

Improvssed Countershock Methods If previous methods of
resuscitation hase faded and of for one reason or another
open massage of the heart can not be performed the patient
15 placed upon a wooden floor or errefully msulated from
all metalhe surfaces by dry rugs or blankets A newby exten

sion cord 15 removed from its wall outlet and both wires we
out 2t a pont sufficently long to reach the piient the m

sulatton at the cut ends 15 removed leaving at least 2 inches
of exposed wire One should wear dry gloves (preferably
rubber ) when handhing the exposed ends during the counter

shock provedure The electrie phag 15 imserted mto the outlet
when all 15 ready and with caution the two exposed wires are
placed 1 the left and nght axllae for a second and then re

moved The heart should be auscultated and the radial artery
palpated 1o determme possible heart scton This procedure
should be repeated »f necessary with a 2 second pemod of
stunulation and of required a grd or even 5 attempts should
be made mereasing by 1 second the period of each succeed
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ing pplication It should be emphasized that no ausculta
tion or touching of the patient by any one should be made
while the electric current 1s tn contact with the body

While application of the electrodes at the axillae has been
the most successful m tlis simple type of countershock ex
periments have shown that with the patient on the nght side
the electric current may be applied to the front 1nd back
of the chest It may also be applied to the palms of both
hands or the left hand and precordial area The electrodes
should be kept away from the face and neck

It should be repeated agam that countershock by this
method may be rewarding but 1t also m1y be of some hazard
to the physician as well as to those stinding near the patient
Emphasis has been pliced upon dryness such attempts 1t
resuscitation should never be made i wet surroundings 1§
at or near 1 swimming pool a wet bathroom or n a simihw
environment As a strictly emergency measure and under
the circumstances described 1t may n certam otherwise
doomed patients be of Iifesavmg potentialities

ARTIFICIAL RESPIRATION
Cardiac arrest may or may not be simultaneously associated
with recession of respirttion In complete cardiac standstll
respiration may continue for several minutes wlule m ven

tricular fibrillation breathmng stops more rapidly In cduc
resuscitation  pulmonary function plays an important role

since the basic physiologic disturbance m cardiac standstill
1s the deselopment of increasing hypowa the ventihting
cycle demands as equal attention as the hewt during all bfe
saving procedurcs If there his been 1 surgiel appchh mn
the attempt to reactnate the heart 1t 1s hikely that spontine
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ous collapse of the left lung bas oceurred w more or Jess ex
tensive degree 1t may be inpossible 1o expose a given heart
without openung the left plural cavity Reduction m more
than 60% of avatlable vital capacaty may serously jeopardize
pulmonary function by increasing the hypowal syndrome
vycle

Artificial resprration must thus be mamtamed throughout
the resusertation procedures and the physician should be
famibnr wath the acceptable methods of providing for ade
quate pulmonary function durmyg the cardiac emergency
peniod Since the usual methods of artificial respiration uty
hzmng compression movements of the thorax can not be em
plojed wiile management of the stopped heart are under
way mouth to month respiration 15 the most satisfacton, no
apparatus 15 required and any bystander may be qurelly m
structed i the procedure In children direet mouth ta mouth
artificial respiration presents no difficulties but there mny be
obvious abjections 1n adults and n the elderly Here a swt
able awrw 2y may be quickly constructed from rubbes or other
tubmg & picce of garden hose a short length of water pipe
or even a spont from a water kettle has been mprovased for
this purpose More satisfactory of course are the varous
types of arways employed 1 the operating room most of
these are small enough to be meladed 1 the emergency bag

The rate of artuficial respuation ke that of manual mas
sage of the heart should be slow and regular there is always
a tendency to perform all mamspulations too rapidly under
the ewitement of hesaving circumstances Mouth to mouth
respiration 15 more effectis e at a rate of 10 tunes per ammute
than at one of 20 more harm than good may vccur m ex
change rates of 25 and above especially in chuldren It may
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be necessary to continue artificial respiration for relatnely
long periods somctimes for as long as 40 minutes or wn hour
Actual experience with mouth to mouth respiration has
shown that 1 well conditioncd athlete may perform this
service for about 10 to 15 mmutes without fatigue but
those less physically fit 2 or 3 minutes may be the hmit of
therr capreity It 1s therefore desirable to have a number of
volunteers t1ke over this important duty In a recent mstance
of mouth to mouth artificial respiration 6 persons carried on
for almost 2 hours with a successful outcome

Volume of Air Some attention should be paid to the volume
of air forced into the patient this 1s of special importnce m
children where rupture of the lung has occurred from alveo
lar over distension There 15 a tendency to tike ns deep a
breath as possible before blowing the air mto the urw 1)

depending upon the size and age of the patient norml vital
capacity should be estmated and carefully adhered to by
ech volunteer

Negatie Pressure A word should also be said about the neg
ative phse of mouth to mouth resprration the suction cffect
should be carefully determined Blood strealed mucus 1s usu
ally 1 sign of too much negative pressure although some
bleeding always oceurs durmng thus type of artificral respirt
tion The negatn e pressure cycle should be somew hat Jonger
than the positrve and should not be performed until there
has been at least a g second pause raprd m and out Dreith
ing should be avoided ]
Oxygen 1s of little practical value here, unless the mdn 1
ual performmg the procedure takes a deep breath of 100
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onygen before blowimng mnto the reciprents lungs this 15 a
complicated maneu er but 1t has been attempted successfully
a number of tumes with expenenced personnel If pressure
breathing apparatus 1s available 1t may be altemated with
mouth to mouth respiration

POST CARDIAC RESUSCITATION TREATMENT

It has been noted previously that complete cardiac arrest
due to pacemaker dysfunction usually occurs in individuals
with more or less normal hearts when reactivation has de-
veloped promptly there are ordmanly few svmptoms of
cardiovascular or pulmonary complications However even
m cardiac standstill of short penods there may be some m

volvement of the lungs with rales and small areas of atelecta

s1s The patient may show a shight nise m temperature m 24
hours and a cough may develop It 1s advisable mn all such
cases to start antibrotte therapy on admisston to the hopsital

Inspratory Pneumoma Xf there has been a prolonged period
of mouth to mouth artificial respiraton  considerable pul
monary trauma may have taken place this may vary from
simple alveolar distention to rupture of small and large areas

of the lung partial or complete collapse of one or several
lobes as well as bronchsal ¥ Inf

15 always
present mspiration of foreign bedy matenal from the donor s

mouth s the rule A septic type of pneumoma with antibiotic
resistant staphy lococeus stramns 1s not an uncommon sequella
In all of ful cardiac ton the chest
should be repeatedly x rayed to determme the extent of the
pathology present Such pulmonary disease may persist for
several weeks or months An illustrative case 1 that of a g4
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year old truck driver upon whom = successful reactiv2tion
of the stopped heart was performed by mtrrcardial mjection
of adrenalin and simple mouth to mouth respiation for only
4 mmutes he developed  sertes of pulmonary abscesses 1
staphy lococcic empyema which required surgical terven
tion, and 1 purulent bronchitis which demanded ilmost 1
year of constant trettment

The post resuscitahon period m ventncular fbnilation usu
ally presents a complicated chinscal problem since many of
these patients have a more or less prolonged Iustory of heart
disease the basic pathology responsible for the episode of
fibrillation remains unchanged or worsens 1s the result of
the development of cardinc arrest Here one s confronted
with 1 double threwt 1e, management of the pre evsting
disease as well as the trouma resulting from the resusaitition
procedures both i the heart and the lung Ordmnarily there
1s a stormy recovery penod which w il tax the utmost shill
of the physieiin with death hovermg over the bedside from
am one of several possible compheitions Expenence has
shown however thatf the patient can be carried over the
first 10 days eventual recovery to status quo ante is not un
commen It 1s mteresting to note i this connection that rel
atwely few cases have suffered a new coronary attach 1s the
result of the cirdiac arrest death usually occurs from i
tractable congestive fulure or from wreversible pulmonasy
comphications

The cerebral aspcets of the post resuscitition syndrome
are cliefly neurologic certan psychntric complications
sometimes occur 1n greater or lesser degree Their considera
tion has no place 1 a presentation of the emergency mph
cations of cardiae arrest but 1 word should be said about the
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renal disturbances which may follow standstill of the heart
m periods longer than 4 mmutes Acute hypoua of the lud
ney with 1its ted 1scl pt may produce
wreversible changes n 1ts functional capacity azotemia ray
quickly occur Urmmary suppression 1s not uncommon and
uremia may be difficult to control The unne should be

promptly d after all 1on procedures and
appropnate treatment should be antieipated
In bnef the comphcations following 1 ful restora

ton of cardiosascular function after standstill of the heart
may produce many diverse and perplexing clinical problems
In the general relief and satisfaction enjoyed by all engaged
m such hfesaving measures httle attention may be pad to
the possible and ikely sequelze which may follow It need
not be emphasized that cardiac arrest 15 a senious disabilitv
which 1s not ended by reactivation of the heart in every case
there 15 to be expected one or more complications which may
have untoward implications and which will require 2 period
of prolonged medical care

ANTICOAGULANT THERAPY

Thrombosts and Embolism As ind d previously, the post
on syndromes foll g cardiac arrest have not
recened the attention deserved by these complications
deed thesc complications have frequently rendered the
entire procedure worthless as well as throwing doubt upon
the wisdom of treating cardiac standstill at all It has been
pomted out that the second stage of hypota wiuch extends
up ta about 7 minutes after cardiac arrest comaides with the
period beyond which wreversible cerebral damage takes
place It also more or less comerdes with the onset of mtrn
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vascular cloting with the development of free floating
thromb1 One of the chief hazards after reactn ation of the
crdine ey cle 1s thus embolization

Medical Iiterature of the past decade 1s replete with
stances of successful resascit thon followed by eventual death
of the patrent from massi e mfarction of the bramn hidneys
lungs as well as occlusion of the vessels of the lunbs and
mesentery  Usunlly, fatal thrombosis and embolization oc
curs withmn 24 to 48 hours Occasionally such infarctions do
not appear for several dus a patient well on the rond to
recovery may be suddenly stricken with 2 series of over
whelming embolt

The problem of preventing such mtray ascular coagulation
must be senously considered m evers ease of successful re
suseitation s o general rule the longer the cardie arrest
has occurred with 1ts associated errculatory standstill the
more tikely thrombus formition has taken place If there
Ias been a prompt response m reactnating the stopped
heart and a peniod no longer than go seconds has occurred
the factors of subsequent embolzation are much less than
after 2 7 minute pertod of circulatory collapse

Some authors have questioned the value of anticoagulants
here to be effective the drug must be gnen n hrge enough
dosage to produce a prompt effect in clotting time In resus
crtation methods which have required an open ¢ Xposure of
the heart the danger of hemorrhage 1s constantly present
There 1s however less vahdity 1n this concept when reacti
vation has occurred without the employment of surgent

The heparm series of substances arc the drugs of d"“‘;"
they 2ct quickly and wre usually readily controlled b)f \,xc
Vitamin ki preparations The general use and control of the
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anticoagul has been d i and the same meisures
may be used mn the post resuseitation penod Hepann should
be employed for at least 72 hours 1t may be discontinued
after the oral drugs have produced a satisfactory prothrombin
level

As 1 myocardsal mfarction no rule may be layed down
concermng, the time for withdrawal of the anticoagulants if
there has been no chmical evidence of embolzation a
month's treatment may be sufficient with gradual lowerng
of the prothrombin time to normal levels If however a
series of embolic complications have taken place 1t may be
necessary to continue such therapy for several months Most
observers favor Sussman s concept that anticoagulant therapy
must continue for at least 3 weehs after the last embolic
mamfestation

DIAGNOSIS OF CARDIAC ARREST

In the conventional presentation of chnical matenal a dis
cussion of differential dingnosis ordmanly precedes the
problems of treatment In this chapter dragnosts has pur
posely been hept for the end until the mechanism of cardiac
standstill 1z well understood and the response to its manage
ment 15 presented m detail the major points 1 differential
diagnosis can not be clearly delineated With this i mind
the questions myolved m the dagnosis of the stopped heart
may now be discussed

Under operating room conditions where cardiac momtors
and other special equipment are avalable there may be no
problem 1 making a prompt diagnosis of the stopped heart
Ventneular fibnillation 15 easily recogmized and complete
stindstill due to pacemaker block can be quickly noted
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Blood pressure mnstrumentation oscillometric tracings stram
gauge capacitators, are all standard apparatus employed for
constant observation of cardioyascular function dunng sur

gery The optunum chances of survival are thus much en

hanced in modern hospital practice and the statistses are
gratifying The expertence gamed 1n cardiac surgery with
therapeutic standstill of the heart by coronary wstillation of
potassium salts and other drugs, has made cardac arrest a
commonplace occurrence and has stripped the syndrome of
its former ternifymg aspects Wath the possibility of stopping
and starting the heart at will many new physiologic aspeets
of cardrac arrest have been learned

Submimmal Cardial Actiaty However the diagnosis may
not be so simplified, with Ieq t and under the
dramatic arcumstances of sudden cardiac collapse at the
home or on a public thoroughfare the determmation of
)standshll of the heart mty be difficult and sometimes m

possible The absence of heart sounds failurc to feel or see
the radial or any other artenal pulsation and the mability
to obtamn a blood pressure reading all suggest cardiac arrest
but do not necessanly prove 1t Experimental studies in many
such cases seen especially i certun pre agonal condibions,
show considerable electrodynamic activity The ECG may
present a mare or less normal pattern but more often various
grades of abnormal carduac physiology are noted Such a
heart has not stopped even though its fimetional capacity
may have reached ats lowest level

It 1s doubtful that measures necessary to reactnite the
stopped heart serve any useful purpose here mtracardial n
jections and open cardiac massage may do Far more harm
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than good In an individual dying from heart disease such
mampulation can promise no improvement m the basic pa
thology It has already been empl d that the mecl

of cardine reactivation 15 chnefly based upon the physiologic
factors asociated with myocardial hypowa just solong asven

tocular output 15 sufficient to mamtun a mimmal coronary
flow lethal hypoua will not occur Such mimimal ventrcular
activity may be too feeble to produce the usual signs of pe

nipheral cireulation so that no pulse beat or blood pressure can
be determined by the ordinary clinical methods of exammna

tion Ventrieular contraction may be so reduced that no heart
sounds are audible Patients may remam n thys state of re

duced cardiovascular function for a number of hours or
longer 1n evpenmental hypothermic reduction of cardiac
function mn ammals such a state may be continued for as long
as several days with complete recovery Such a period of
mimmal function 1s not cardiac standstill but 1t may be a
terminal phase of the faling heart Differential diagnosts 15
of the utmost importance here for the specific treatment of
the two syndromes 15 entirely dissimilar

CLINICAL TESTS OF CARDIAC STANDSTILL

Climical tests are defined n this context as those observations
winch may be made by the phy sician without the aid of spe
c1al mstrumental assistance and without the benefit of the
factual data supphed by the operating room equipment pre
viously mentioned With no more than Ins professional bag
offers what proced may the ph employ under
emergency conditions? Unfortunately there 15 no general
agreement ether among cardiologists or cardiac surgeons
concerning this very vital 1ssue at 1 symposium called for
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this purpose at the Valley Forge Heart Institute and Re
search Center m 1954 the following methods were con
sidered to be within the scope of the internists field of
examnation under the ordiniry circumstances of such an
emergency situation

1 Intra Arterial Puncture Witha 50 mm ncedle and 1 10ce
glass syringe puncture 1s made mto one of the larger nail
able arteries the femoral m the ingunal regon or the bra
chial lugh m the arm miy be used The unattached needle
15 mserted mto the artery first m cardiovascular collapse the
procedure 15 simple to perform If blood appears 1 spurts
regardless of how feeble this observation may be tihen as
evidence of ventricular contraction Experiments have shown
that even when no blood pressure can be determmed by
conventional methods there m1y still be sufficent sub climt
cal artenal pressure to permut some volume of blood flow 1

’ the larger vessels If no spurting can be discovered and if
there 15 a more or less free flow of blood through the needle
the svringe should now be carefully attached and held in an
upright posttion An upward movement of the plunger mdt
cates intra arterial pressure pressure gr’ldxents as low as 2
to 5mm Hg can be detected by this method

2 Artenial Inciston If needle and syninge are not available
a simple neision of a penpheral artery Iike the cubttal may
be quickly performed caution must be exercised to avoid
complete severence of the artery In its more or less collapsed
condition 1t may be cut across and m1y constitute subse
quent problem If spurting occurs some grade of hemody
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namice mtegnty can be assumed simple oozing may occur
m the early phase of cardiac arrest

8 Penicardial Probing A long ntracardial mjection needle
from 10 to 15 cm 1n length may be mserted carefully nto
the 5th intercostal space near the sternum and slowly moved
toward the heart The pericardium should not be pierced
If there 1s ventnicular contraction regardless of how himited
there will be a charactenstic feel given to the probing nee
dle This feelmg can sometimes be noted 1n ventricular fibril
lation

None of these mitial tests should require over go to 50
seconds to perform 1f actual standstill has occurred no fur
ther time should be wasted if one beheves that arrest has
taken place Prompt positive resuscitation must be started
mmmediately together with artificial respiration 1f mdicated

CARDIAC ARREST

Complet Standstill Functional Standstill
Physiologicmechanism  Sinus nodal pacemaker  Ventricular fbellation
block

Age meidence Children and young Middle and older age
adults usually groups

Status of cardiovascu  Usually normal Usually abnormal

dar system prior to ar coronary artery and

rest rhenmatic disease

predomunate

Chief imitiating factors  Explosive vagal reflex  Myocardial infarction

mechanisms mhala congestive heart failure

ton anesthesia trauma  acute myocarditis  tovic
drug reactions physio
logie shock acaidental

electrocution
Myocardial hypowsal 3 stages uswally 3 stages usually v
reactions Slearly defined paofy dchned
Reaction to extra Fair to excellent Poor to none

cardhal procedures
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Reaction to mtra
cardial procedures
Reaction to artificial
pacemaker
Reachion to counter
shock methods
Appearance of exposed
eart

Reaction to manual
massage of heart
Lffective drugs

Incidence of recur
rence

Post resuscitation
complications
Incidence of survival
Post resusertation
cardiac status

Good to excellent
Good to excellent
Poor to none

Complete standstiJl
no motion
Good to excellent

Adrenalin Isuprel
atroptne strychnine
ether alcohol

Bare

Less common
Far to excellent

Usually return to
normal

Poor to nane
Poor to nene
Faur to none

Vigorous to poor fibnllary
movements of ventricles

Poor to none

Quirudine Pronestyl
digitabs strophanthin
Xylocamne potassium
Frequent

AMore common
Fair to none

Increase m the basic
crdiace pathology
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THE GASTROINTESTINAL
EMERGENCIES

Saymurl Werss MD FACP FACG DIM

Xt | ACUTE ABDOMINAL PAIN

The threshold for pam or d fast vanies d by o dif
ferent :ndividuals and at different tumes m the same person
Some patients complan of severe epigastuc pam one day
and desenibe the same symptom as mere discomfort af an

other time Hexe one may explan the difference 1 the degree
of mtensity as due to fatigue or emotional »traun 1t 15 also
mteresting to note that ssmilar lesions may cause quite dif

ferent m two ndniduals One patient with a
duodenal ulcer may describe the pam a5 agomzing and
another may call it mesely a shight gnawing sensation A
patient who has gastritis may complam of hyperacidity an

other of hunger paw another of fullness Some patients are
hyp 1 and hypochond and thewr have
to be discounted—~beanng 1n mund however the posuibiluty
that m due course of tune they may develop a really senous
symptam whuch should not be averlooked

213
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INDIGESTION AS A SYMPTON

The gallbladder patient usually complamns of ndigestion
and this may include gastrodyma heartburn  difficulty 1n
swallowimg sour stomach hyperacidity pvrosis water brash,
1aid regurgitation fullness bloating fermentation penstal
tic unrest constipation diarrhea flatulence ete Almost Al
wavs the use of the term ndigestion by the patent 1
associated with unpleasant sensations referred to a fary
defin te level of the abdomen Symptoms often do not indi
cate the seriousness of the underlyng condition on the other
hand intense gastnc distress may be present without organic
disease

T OCALIZED PAIN
There are exceptions to the rule that disturbances 1n a defi
mte region of the digestive tract are referred to a specific
level of the bodv This imolves a consideration of the dif
ference between mdirect visceral pan and splanchnie vis
ceral pun Ross in 1887 suggested that the unexpluncd
sensations ansing from a diseased viscus may be percened
as cutaneous or subcutaneous sensations Jus observations on
the segmental distribution of pam ansing from diseased vis

cera Jaxd the foundation for the modern concept of referred
pain Later \Machenzie and Head differed with Ross s behef
that punful sensations are carried over the sympathetic nenve
fibers, rather they are distnbuted over the course of the
spmal nerves emerging from the cord and spread over their
cutaneous ramifications Pam from a diseased organ 1 fre

quently noted at a pomnt far distant and there are certam
areas of cutaneous h peresthesia follow mg the same segmen



ACUTE ABDONINAL Farh 217

tal distbution In cases of esophageal disturbwnce pam 15
usually referred to the substernal area 1t a point correspond
wg to the level of the esophagus While stomrch distwb
ances are most often referred to the mddle or upper epigas
tre region duodenal pan 15 150 referred to the same level
Sensations wnsing from the smll bow el wre most frequently
referred to the umbthenl region and those from the huge
bowel to the mudhne m the hypogastuium

Splanchmc Pain Both Ross wnd Mackenzie asserted that m
addition to referred somatic pun there 15 2 deep heavy
splanchizue pan felt m the regron of the diseased orgn This
was substantiated by Wlnte Garrer and Athins who showed
m dogs that section of il the upper mtercostd nenves does
not duwnish crdiae pun unless there 18 1 mterruption of

sympathetic rim accomphshed by section of the postenar
spmnl roots

Yisceral Pamm David Pollock and Stone m 1g32 different:
ated between the mdirect teferred type of visceral pun and
direct pun carmed by viscert] nerves Pun caused i cats by
distention of the gallblrdder cn be putly 1bohished by sec
tion of the mtercostal perves distal to the pomt of entrance
of the sympathetic vmt but complete freedom from pam 15
abtamed only by resection of the nght sphinchnie nerve or
by cutting the postenor root Soma Weuss and Davis whose
expenments dealt with patients who had 4nginx pectons
elumnated the referred pam by mjecting novocame over the
cutaneous wreas but some prtients conhinued to have a deep
of d fost These exp garded thew
chmeal work s comroboratne of o visceroeutaneons refley
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smce blochge of the normal stream of impulses from the skin
chminated any external response from the wntable focus m
the spmal cord Zollinger however takes the view that this
may also be accepted s supporting VMorley s theory of pert
toneocutaneous reflees s novocune blocks mpulses p issing
through related nerve fibers between intible panetal pen
toneum 2nd the overlving shin

Zolhnger found that distention of the gallbladder by -
small balloon was followed by deep epigastnic discomfort
absence of pain n the region of the gallbladder absence of
vomiting absence of referred pun to the back or infrascapu
lar region but was accompinted by respiratory difficulty
particularly on insprration When he distended the common
duct epigastric distress was aggravated vomiting occurred
there was no referred pam to the back or nght quadrant and
acute inspiratory distress was present He therefore suggested
that myoluntary vomrtmg would indicate the presence of a
stone 1n the bile ducts

These considerations are of more than academe mnterest
they are of importance n judging the patient s complamt of
Jocalized pan 2nd especially 1n interpreting the areas of
pam or tenderness found on physical examm tion of the 1b
domen Because this 15 at times difficult more and more re
hance h1s been placed upon roentgenology laboratory tests
and other special diagnostic measures such as cystoscopy
and proctoscopy physical exammation 1s unfortunately re
garded as less mportant than heretofore Nesertheless 1t 1s
a mustake to neglect the old methods of physical examina
tions namely inspection palpation percussion and auscul
tatson of the abdomen The sensitive touch of the examning
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hands must be taught to retun the ancient shell w all farr
ness to the patient 15 well as the physician

In connection with the foregoing discussion an outhne 15
here presented of the segmental distribution of referred pam
and tenderness 1n visceral disease —

SEGMENTAL DISTRIBUTION OF REFERRED PAIN
AND TENDERNESS

Tsophagus Tifth sith and eighth dorsal segments

Stomach TFhird and fourth cervical and sixth sev
enth erghth and minth dorsal segments
Cardiac end from the sixth and seventh
and the pylonc end from the ninth

Intestines Down to the upper part of the rectum
nmth tenth eleventh and twelfth dorsal
segments

Rectum Second thud and fowrth sacral seg
ments

Lwer Seventh eighth minth and tenth dorsal

and Gallbladder  segments and perhaps the sixth

Kadney Tenth eleventh and twelith dorsal seg

and Ureter ments The nearer the lesion Lies to the

adney the more 15 the pam and tender
ness associated with the tenth dorsal seg
ment The lower the lesion m the ureter
the more does the first tumbar segment
tend to appear
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Bladder Mucous membrane md neck of the blad
der first steond tlurd and fourth sacral
segments Over distention and meffec
tual contriction eleventh and twelith
dorsal nd first lumbar segments

Prostate Tenth eleventh and twelfth dorsal first,
second and third sacral and third lum
bar segments

DIACNOSTIC SIGNIFICANCE OF PAIN

By means of palpation the hind pples pressure for the
purpose of obtaming more exact diagnostic information as
to the location of evisting pain or of discovering an unre
vealed but suspected area of hvperalgesin Sumilar areas on
both sides of the body should alwavs be compared and
zones of hyperesthesia should be outlmed s accurately s
possible Organs that touch the abdommal wll only m part
—cg the stomach spleen Jiver mtestine and hidney—
should be percussed carefully for pun and tenderness The
Iimex alba from wphord to symphysis should also be exim
med Sensibility to pressure should be tested over the region
of the pylorus the gallbladder the thrce colome flexures
(hepatic spleme and sigmod) the appendrx the hermal
openings and bladder ovary tubes uterus and hidnevs

Location of Pain The plysictn must be careful i taking
the lustory of the patient to question hum closely regarding
pam felt m ny particular organ the patients description
should never be accepted without cestin mental resena
tions A pamn should not be accepted 2s localized mn the stom
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ach beart lungs <te but only mn the region mdicated or
pomnted out by the patient One should examme for areas of
hyperalgesia of the shun or museles for the sisceromotor re
flex {contracted muscles) and organie or functional symp
toms of visceral diserse When pam 15 the cluef complant
the examiner should mqure particularly as to the carhiest
crcumst inces under which it was felt the place m which it
was first noted and the areas into wlich st spread

A patient will often fail to describe a pamn accurately he
shauld be nstructed to note these pomts the next occurrence
In obscure cases 1t 15 often necessary to direct lum to outhne
or mark upon hus bady the pomts of maxmum intensity and
the pam areas

Tume of Occurrence Does the pain appear at any particular
hour of the day or mght, or after anv physiologeal function
{eating defecation unmation ete )? Is it constant inter
muttent renuttent or periodic? Is 1t worse at certamn tumes of
the year or durmg certain kinds of weather® Is xt reheved by
any specul posture or action? The mnformation gamed as 1
result of these questions should be noted carefully 3t will
have an mportant bearng upon the diagnosis

Intensity Tt1s dufficult to estimate or appreciate the mtensity
of pain grven as a symptom 1t 15 greatly mfluenced by the
temperament of the mdunidual Neuropathue or neurasthene
ndviduals usually exaggerate the severity of pan Some pa
tients complaun bitterly of shight pam others pnde them
selves upon beng stoiexl The facal expression sometimes
gwves valuable information Severe pam Jong continued af
{evts nutnhon and usnally body weight The pulse and blood
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pressure should be taken when pam 15 at its height and agam
mn the mtervals The size of the puptls when pam 1s com
plained of on pressure should be obseried

Quality of Pamn Is the pan of some pecultar character or
quality as described by the patient namely lghtming (ta
bes) gnawing (rheumatism) burmng or tmghng (neunttis)
girdle (spmal) boring or pounding (1meunsm or bone dis
ease) leadcap (neurasthema), brow recurning (malana)
throbbing (inflammation) shooting (neuralgia) stabbing
or catching (pleantic) gnpmg or colicky (abdomml)
cramping (muscular) nocturnal (syplnlitic)?

Distribution Further questioning should lead one to dectde
whether or not the pam 1s imited to the cutaneous area of
some perspheral nerve or whether st has the distribution of
a spinal segment Is the pam preceded accompanied or fol
lowed by soreness hvperalgesia or hyperesthesiap

Influcnce of Position The existence of a posttion m which
pain 1s aggravated 1s m favor of an organic lesion The pres
ence of a pamful position ndicates the necessity for further
mvestigation of the organ or new growth causing 1t The oc
currence of a pamnful position pomnts toward a locilzing

process

RLFERRED PAIN
Epsternal Pan This 1s produced by airculatory discase
medastinal disease or affections of the esophagus stomach
or Iner Penicarditis may give nise to mtense persistent retro-
sternal pun Aorhic aneurysm causes pun 1n the interscapi
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larregion Radiatron of headache nto the pular space
way be due to bram tumor or memngitis Newrotie tachy car
da pseudo angina pectons and true angma give nse to se
vere pain episternal or 1 the shoulder and arm Newrasthema
may also produce pun in the chest shoulder or arm  this

55 relieved by motion not aggravated by 1t—a useful diag
nostic pOl!ﬂ'

Scapular Pan This may be caused by spmal disease muscles
nerves pleura or organs below the diaphragm Pylone steno
s1s may give nise to severe pam radiating into both scapular
regions when the stomach 15 distended Gastrie ulcer ako
causes seapular pam

Epigastne Pan This may be caused by muscular exertion
due to persistent cough lar b the i
of spondylitis Jocomotor stama {grdle pan) gastne cnss
acute gastribs gastnc uleer cholelithiasis cancer of the
ver epigastne herma gastralgia lead colic pylonc stenosis
spleme tumar eccliunococcns disease Jower esophageal steno
sis intermittent dilatatson of the sorta abdonunal hepatic
congestion or abscess or paraesophageal hernia {huatus her
ma) Agam itwmay be cavsed by diaphragmatic pleuntsy sub
phremc abscess thromboss of the supenior mesenteric artery
acute mflammation cysts or hemorrhage mto the pancreas
Other symptoms such as nausea anorexia shght loss of
weight occasional vomiting may be cawsed by tumor of the
bram psychoneuroses and general disturbances of the vege
tatne nervous system Cardiac and ladney diseases bladder
and prostatic affections a distantly located carcinoma preg
mancy wfectious diseases and mtoucations aleoholic gas
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pressure should be taken when pun 1s at its hesght and agaim
m the tenvals The size of the pupils when pun 1s com
planed of on pressure should be observed

Quality of Pain Is the pam of some pecubar character or
quality as described by the patient pamely hghtnmg (ta
bes} gnawmg (rheumatism) burning or tingling (neuntis)
gudle (spmal) bormng or pounding (aneunsm or bone dis
ease), leadeap (neurasthema) brow recurring (malra)
throbbing (inflammation) shooting (neuralgia) stibbing
or catching (pleuntic) grping or colicky (abdomunal)
cramping (muscular) nocturnl (syphiitic)?

Dustribution Further questionmg should lead one to dearde
whether or not the pamn 1s Iimmted to the cutaneous area of
some peripheral nerve or whether 1t has the distribution of
1 spmal segment Is the pan preceded accompanied ot fol
lowed by soreness hyperalgesia or hyperesthesm?

Influcnce of Position The existence of a position m which
pam 1s aggravated 1s m favor of an orgame lesion The pres
ence of 1 panful position indicates the necessity for further
wmvestigation of the argan or new growth cismg it The o¢
currence of a pamful position points toward a locahizing
process

REFERRED PAIN

Epusternal Pan Tlus 1s produced by arculatory dxscns;'
medsastinal disease or affections of the esophagus stomach
orIner Pericarditis miy gne nse to intense pcrsxslcnt retro-
sternal pam Aortic aneurysm causes pain 1 the nterscapd
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plete chstruction If rectal examnation domonstrates 1 mass
of hard pached feces atternpt should be made to remove the
feces wath the fingers In women postenor and downword
pressute through the vagma may eause relasation of the
rectal spluncter to permut passage of the hiwd mass Mor
phine or other opates should not be used because they pre
vent relaxation of the sphincter however when not contra
mdicated Demerol or raprd acting barbiturates may be
emplo;ed Where faslure to remove the hard m1ss oceurs

L and hght hestz may be necessiry on
the other hand warm ol enemas or an enpema with one or
two tablespoons of peroxide of hydrogen in a glass of warm
water may be effective

HENMORRHOIDS

Hemorrhads thrombosed or not thrombosed may also con
stitute a gastromtestnal emergency A pahent with pro
lapsed or protrudmg hemorrhmds may have severe lower
abdomnal pam simulating appendiceal or bldder stone In
fuling to exymme the anal aren the exanner may miss the
cause of the pun Reduchon of pratapsed or protruding
masses 15 best accamplished by 2 well lubricated gloved fin
ger I thus cannot be done wathout rddironal pam or traym,
because of possible strangulation mjection of hyaluromdase

2 cc o5 per cent procame fter a period of five or ten
mnutes wall permit replicement of the entire mass Warm
baths and the msertion of suppositonies contamug Benzo
cane with other soothing agents may some times prevent
recurrence Care of the bowels by diet and medieation m
ternally o soften the feces are also mdicated

When hemorrhords e thrombosed and very pamful m
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jection of 1 per cent procune or \ylocame and evcuation
of clats through a small meision may be necessary T have
found that after mjecting procaine or Avlocune and lewvng
the needle 1n situ for several mmutes withdrwsal of the
piston of the syringe slowly will in many nstances evacuate
blood and cawuse collapse of the thrombosed hemorrhods
this should be followed by the usual treatment and diet

When tlis 1s not feasible witchhasel diluted with w ater ap
plies to the thrombosced hemorrhoid together with a ight ice
cap will bring rehef mn many patients Care should be taken
that hypotherm 15 not constint but intermittent

HERNA
Here as m other abdommal mamfestations the physictan
must not neglect to exammne the patients lower 1bdomen
small hermias even when not strangulited my gne pun
m the lower abdomen radiating to the lower back and even
down the thigh These hermas may be erther ingunal
femoral or ventral They may simulate stone 1n the bladder
appendicitis or stone n the lower ureter

Where reduction 1s possible it may best be tccomplshed
by the apphcation of warm most cloths placing the patient
i the semt Trendelenburg position or spraying Ethy 1 chlo
nde from a distance of 10 12 nches beimng careful not to
freeze the skin too much After reduction 2 proper supporter
or temporary truss may help to heep the hermia within
bounds Where negatne results are obtuned after 1 reason
able time the ptient should be hospitahzed for further at
tempts to reduce the herma under hight anesthesia or if
mdicated for immediate operation
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HICCUPS

Haccups may also become a gastromtestinal emergency when
overdistention of the stomach by food or swallowed air oc
curs Emergency relief mat be obtamed by gentle pressure
over the hiarea or by ad g of a half

ful of bicarbonate of sodr m half 2 glass of water with or
svithout lemon jyuice

1 anous other semedies may be tned such as appheation of
ace to the back of the nech swallowing small preces of sce
pulling on the tongue rebreathing mto a paper bag gastne
lavage Compazine by hypodernme mhalation of 5 or 109
CO m ovygen f avadable 15 of real value m many cases

A Tmal Word In conchumam 1t 1s essential to stress the im
portance of abdomnal pam from a dugnostie viewpomnt The
Aeft 1l d of abd 1 4 may be difficalz
for 1t 15 not always posaible to correlate any one symptom
with 1 given osgan There are many reasons for tus ddh

culty In the abdomunal cavity 2 number of organs he m
close provumity with one another and mfluence each other
functionally These organs are alse connected with each
other by the visceral nervous system so that radwation of
pun occurs and the pumary site of the disease be missed
Many of the abdominal organs radiate srmslar sensations of
pan which often are of a spastic type these stmuly may
ongnate m the stomach the mtestmes the bile ducts or
the unnary tract {dyshinesta) If there are multiple displace

ments of viscera topography will be of httle or no value 1n
determimng the evact organ causing the pam  Akthough
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most of the hepatic and splenic condstions lend themseh es
readily to recogmition because of their location 2 floating or
displaced hidney hver or spleen may present diagnostic
problems The same 1s true perhaps in 1 greater extent m
vanous displacements and ectasias of the stomach In or
ganic gastrectasia one may find the pylorus laterally on the
nght side especially m carcimoma of the pylorus The latter
may also hie deep m the hypogastrium when dusplaced by
adhestons or specific functional conditions Foerster has
called attention to a perpendicular or transverse position of
the stomach dependimg upon the contractions of the longt
tudmal or transyerse musculature

Agam difficulty i dragnosis my be due to n inaccurate
or incomplete ustory when the patient has withheld impor
tant data In elderly ndnidurls who are less sensitive to
pam stmult than younger persons the physicran may be
musled and be unable to evaluate accurately certam symp
toms Puzzling as a case may be however f the physictan
finds the topography of the viscera not absolutely normil
the location of the colichy pun may still be of help in ding
nosis

The climean must ever be on guard remembenng that
mild gencral svmptoms referable to the gastromntestnal tract
may be manifestations of disturbance in organs entirely un
relted to the abdomen



Xi#t | UNCONTROLLED NAUSEA AND
YOMITING

The physwan summoaned to treat a patient with nausea
aud vomitmg should first differentiate between regurgitation
and ponuting When an individual regurgitates st 15 orchinanly
without effort there 1s netther nausea nor retching Food or
fwd comes back into the mouth without empty ing the stom
ach completely According to Alvarez regurgitation begms
usually dunng a meal or soon after 1t and continues coming
up w mouthfuls In some wstances there 15 a farmbial back
ground (psychotic forebears)

Tn many of these mdwiduals regurgitation may smerease
after an emotwnal upset or tf the patient gets tired or hys
terieal Loss of weight dehydration and cachectie symptoms
may appear m guls or matore women who develop nenvous
anorexia Instances may occur where an mdwvadualss allergie
to certain foods the latter may be remedied when the known
allergen 15 avoided

The mportant differential diagnostic pomt 1s that the
patient 15 ondy brmgmg up monthiuls of furd or food and
not emptymg the stomach completely by actwal somting

The treatment & suggestine pretentmg emational upsets
avordmg food to which the patent 15 allesgic reguht\ng
bowel movements if d Medical treatm

P

may be
229
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cmploved with specral attention to the tranquilizers Thora
zine or Compazme or1l hypodermic or rectal supposttones
Perphenazine (Tnlafon) Bonamine or smular preparitions
may be helpful

Lxamunation of Vorttus The physican when examunng the
vomitus may note absence of food thus speaks 1gamst pylonc
spism or obstruction The presence of blood or bile does not
always spell ulcer cancer or hiver disease Blood may be pres
ent from the stran of vomiting or due to 1 tear at the
esophago cardiac junction Bile may be due to reverse peris
talsis especially charactersstic m migramous headache Pro
jectile vomiting 1s charactenistic of bram tumor and absence of
nause? 1s a drignostic feature When nauset and voruting
with dizziness oceurs 1n an elderly or hypertenst e mdn idual
and not associated with ear mvoliement thrombosts or
spasm of the smaller artentes of the brain should be kept m
mmd

TREATMENT
The treatment 1 vomutmg depends upon the underhung
cwse after a defimte d has been blished When
vomuting 1s persistent the oral admimstration of drugs must
be avorded Attempts should be made to quict the gastro-
mtestnal tract by hypodermic or rectal medication When
vomiting 15 due to overeating emptying of the stomach by
emests or lavage 1s indicated concentrated salne solution
or mustard one tablespoon to a cup of warm water gastric
lavage through 1 stomach tube usmg warm saline or bicar

bonate solution w11l often relieve further distress Thorazne
or Perphenazme hypodermucally or a rectal supposttory
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apomorphme hydrochlonde (gr 1/10) subcutaneously or
mtramuscolarly may be employed When the patient vomuts
profusely 15 comatose or greatly depressed do not use emet
1cs! Intramascular mjection of Gynergen if gnen carly will
rehieve vomiting caused by migrame Do not use morphune
or Demerol 1its use may mcrease vomuting Suppositoties
contmmng Nembutal Butisol or sodium amytel are useful
A low enema may often be helpful



Xl | THE ACUTE ESOPHAGEAL SYNDROMES

Dysphaga or dufficulty m swallowing 1s the most common
symptom m the acute disturbances of the esophageal tract
from a climeal pamt of view, the esophageal tract can be
defined as extending from the mouth to the cardia of the
stomach The muscles of deglutitron re functionally compe
tent below the level of therr anatomic area and there 15 con
siderable overlapping of central and sympathetic enersation
hypoglossal fibres m1y extend as Jow as the middle third of the
esophagus Subjectiie symptoms of esophageal dysfunction
may thus present 2 syndrome of varying complaints which
m1y have little or no correlation with the actual pathology
present m any gien case The most frequent Iesions tre
mflammatory processes and obstructions due to bemign or
mahignant conditions Neurologic mamfestations of centril
origin usually mmvolve the upper part of the esophagus car
diospasm of sympathetic origm 1s ordinanily confined to the
mddle and lower portions

Pamful swallowing may onginate in the mouth pharynx
or the esophagus Spasm of the muscles myy be due to the
meeting of two penistaltic waves acute distention and swal
lowing corrosts¢ substances A prece of chicken bone swal
Towed ncewdentally may prerce the esophagus crusing med

292
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phy shows bulging of the esophagus especially at the lower
end wlile esophagoscopy especially m advanced eases re
veals 1 dry reddencd mucosa with areas of erostons and ul
cerations

TREATMEANT

Treatment consists of avoidance of all lughly sexsoned foods
extremes of hot and cold drnks sprces raw fruts, vegetr
bles and roughage Prescribing of antispasmodic and topiel
anesthetic drugs demulcents bismuth subcarbonate nd
puremg 1l foods may give rebef m the early stages Also m
the early stiges the mtroduction of the esopbagoscape or 2
large stomach tube and Hursts mercury filled esophageal
rubber tube may give some or complete relief However
where degeneration of the neuromuscular mechanism 1s pres
ent these treatments will be useless ind sometimes danger
ous

More advanced achalasia shonld be treated by dilatation
with hydrostatre didators Fulure to improve and where dil
atation and sacculation are marked surgeny 1s preferable to
repeated dilatations

Another condition which m1y cause obstruction of the
esophagus 1s a traction dnverticulum Simple dn erticula may
not ¢iuse acute or chrome obstructive symptams however
when a dnerticulum 15 the result of scar contractures from
tuberculous mediastinal lymph nodes and the inflammatory
process imvolves the esophageal wall there my) be dys

haga, regurgitation and pain
? Segns:)r} gam% motor paraf}s!s may cause dvsphagr? Diag
nosss 1s established by direct examunation of the pharse



THE ACUTL ESOPHAGEAL SYNDROMES 235

which may reveal a flacaid and toneless pharvie encophnr
yngens muscle and upper esophagus

ESOPHAGEAL HEMORRHAGE

Esophageal hemorrhage may be caused by varces of the
esophagus secondary to cuthosis of the Iner Bantts disease,
and splemic wema These vances are dilited  tortuous veins
m the submucosa of the lower esophagus at times extending
well up into the esophagus and down into the cardiac end of
the stomach Esophageal varnces should be suspected m the
presence of hematemesis and melena The finding of an en
larged splecn m a patient with gastromtestmal hemorthage
should mahe the physician suspretous of esophageal vances
Roentgenography with banum reveals the presence of
these yances 1n the esophagus When the varces are not too

promment or advanced negate findings both with the
<savs and the esophagoscope 15 not

TREATMENT

When hemorrhage occurs immedrate attempt should be
made to arrest the bleeding One of the most efficient meth
ods 1s to wtroduce the Sanstahen Blahemore nasogastric
tube yoflation will cause local pressure and tamponade suf
feient to wollapse the vemns m the coronary esophageal col
lateral circut Regurgitation reflexes must be abohshed by
deep sedation and even by anesthesia 1n cestam cases Trans
fusions Vatnun K and C by hypodermie admunstration are
additional safeguards Some patients y sth severe Iver fature
may not respond Injection of sclerosing solations mto the
variees through the esophag topreal thrombin apph




236 THE ACUTE MEDICAL $YNDROMES AND EMERGENCIES

cation through the esophagoscope, followed by 5 cc of a
1 10 solution Thrombmn Topical at 3o mumaute mtervals for
a total of four doses may be necessary The solution sceps
down around the tamponade and provides additronal hemo
stasis where oozing continues Surgieal exposure and hgation
of the vanices within the esophagus with or without simulta
neous mjecttons of sclerosmg solutions nto the varces has
been used Postcaval venous shunt or splenorenal venous
shunt procedures may be life saving Where the damaged
Liver cannot mawmtain a safe prothrombin level surgery may
fail to save the patient

PSYCHOGENIC DYSPHAGIA

Acute esophageal sy ndromes are not uncommon i psycliatric
and highly emotional indn1duals the etiological background
may be difficult to deternine when actual cardiospasm s
present The tranquilizing drugs may have a valuable thera
peutic role here 1n addition to the preparations employed
1 the treatment of gastric regurgitation The heartburn
which onginates at the lower end of the esophagus may be
due to 2 highly acidogenic seepage from the cardia whieh s
not infrequent under emotional stress even in otherwise nor
mal mdriduals

Injuries to the esophageal mucosa followmg the mgestion
of small foreign bodzes are also common mn mentally dis
turbed patients Yoreign bodies may cause perforation at
any pomt m the esophageal tract massive mfection of the
mediastinum may produce few if any early symptoms In
such cases % ray will reveal the type nd number of opague
forergn bodies but the nan epague Itke wooden or plastic



THE ACUTE ESOPHAGEAL SYNDROMES 237

buttons pegs and certam toilet articles may require special
methods of visualization

Repeated Patterns Psychotic patients have a tendency to re
peat the dysphagic pattern when the hustory reveals a num
ber of episodes of difficult swallowmg foreign body mges
tion should be suspected

ACCIDENTAL ESOPHAGEAL OBSTRUCTION

Partial or complete esophageal obstruction following the ac

cidental or unintentional swallowmg of a large bolus of food
or other matenal may become an acute emergency problem
If the mass 15 cught at the upper end of the esophagus at
the level or just below the larynx there may be a prompt
associated spasm of the upper airnay with tracheal and
mam bronch: mvolvement This syndrome must be differen

tated from the pahent who “chokes to death” from a piece
of food mn this mstance the foreign body has been inspired
mto the trachea and blocks respiration This 1s an emergency
of ugh prionty 1f the mass can not be removed by the fin

gers or by available instruments an immedsate tracheotomy
15 indicated In the reflex respiratory spasm due to acute

hageal obstruction tracl 15 rarely y any

of the spasmolytic drugs may be used as a temporary

measure  Removal of the food bolus may be a simple
procedure after the spastic reaction has disappeared Such
masses should be withdrawn upward from the obstructne
area 1t may be possible to fragment the bolus so that it may
be recovered n several smaller preces No attempt should
ever be made to force the mass downward
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ASPIRATION PNEUMONIA

Dunng removal of esophageal foreign bodies aspiration of
small bits of the mass 15 the rule the strichen mdnidual m
Ins frantic efforts to breathe m1y mspire infective mater]
from the mouth Wide spectrum antibiotics must be promptly
employed the cluef organism 15 usually a resistant staphylo
coccus All emergenev hospitals are reportmg 2 serous mn
crease 1n the mortality from this type of aspiration pneu

monia



XV | ACUTE ASPECTS OF HIATUS HERNIA

Hiatus herma when symptomatic may stunulite cardiac pul
monary or gastromtestinal disease the syndrome has been
referred to m the chapters concerned with heart pam and
certam diseases of the lung and pleura It 1s considered here
m detail since the condition primanly mvolves the gastro
mtestinal tract

HERNIAS OF THE DIAPHRAGM

These are classified mto three man groups congemtal ac-
quired and traumatic The congemital type due to embry
ologic deficiency are usually without an enclosing sac The
most common sites of occurrence are through the foramen of
Bochdalek through the esophageal openng through the
foramen of Morgagm and through the gap left by absence
of left half of the diaphragm Hermas acquired after birth
are found through a pomt of embryologic fusion of the dia

phragm at sites named under congenttal types and through
the esophageal hiatus 1n the latter tvpe the herma has an
enclosing sac Traumatic daphragmatic hermas may be d

wided mto those due to dwect mjury to the daphragm
which may occur at any pomt these include pomnts of em

bryologic fusion most commonly 1n the dome and posterior

239
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half of the left side of the diphragm and usually 15 the
result of a severe crushing mmyury When the hemia 15 through
the esophagenl opening there 1s 1 sac but when the hernna
15 through the leaf of the diaphragm there 1s no s1¢ Hernnt
due to direct mjury to the dphragm which may occur at
any pomt 1s usually the result of a penetrating wound from
1 gunshot or a kmfe or from rupture of 1 subdphragmatic
1bscess or empyema here ordinanly there 1s no sic

The chimcal recogmtion of 1 Qaphragmatic hernsn 1s often
difficalt because the symptoms produced often simulate
those of other diseases of the abdomen and thorax of wlich
the most common are cholecystitis gastric ulcer achalstt
angint pectorts ntestinal obstruction and unexplamed sec
ondary anemn

Symptoms Two mam groups of symptoms may occur m di
phragmatic hermi1 first where only the stomach 1s imolied
and i wluch the hernta 1 usunlly of the esophageal type 1n
the second group multiple abdommal viscern re imohed
and 1 most 1nstances are csed by trauma As more of the
stomach becomes mnvolved i the hernn the attacks become
more pronounced the pun 1s projected straight through to
the back and to the lower left side of the thoray 1t 15 more
marked to the Jeft of the spinal column and may appear be
tween the shoulder blades The pain may be 1gomzing there
1s difficulty 1n belching of gas and vormting becuse of spasm
of the diaphragm and reflex cardiospasm Hourglass deform
1ty of the stomach occurs presenting emptyng of the hermt
ated portion nd causing mcrensed intragastric pressre
xn of the dirphiragm may cause referred phrenic nene

o 1 tire
pam 1 the left shoulder which at times imolves the en



ACUTE ASPECTS OF HIATLS UERNIA 241

Ieft anm When cardiac embarrassment with palpitation
tachycardia and dyspnea occur differential diagnosis may be
difficult Lymg down causes the symptoms to merease and
m some cases the patient prefess to sit up 1n order to breathe
The attachs may Jast for a fow mmnutes to sey eral hours Vom
iting usuilly relieves the ttack episodes often recur imme
ditely after food 1s tihen

Often pattents are relieved for a time when placed on uleer
regumen because of the restneted amount of food mtake
antispasmodie nd ntaed medieation

HEMORRHAGE

Thus 15 not a usual occurrence of hitus herma when it de
velops 1t may be caused by erosion of the mucosa 1n uleer
or severe ncarceration of the herma wath fivation of the
stomach 1n the thorax

TRAUMATIC HERNA

In traumatic herma where the stomach alone 1s mvelved the
svmptoms are practically the same as in esophigeal hernia
In most cases of traumatic herma the colon 15 1mvolved and
there are 1dded symptoms ciused by mnterference with sts
function Obstimate constipation with accumulation of large
quntities of g1s m the colon or pertodic attacks of complete
obstruction severe gastrie hemorrhage and marked respira
tory symptoms caused by the large amount of viscera mn the
thorax produce pressure on the hungs and penicardium

In cases where the dingnosis has established that the symp
toms are caused by esophagenl herma we have been success
ful 1 many stances 1 rebeving the patient with 1/1200
grain of mtroglycerm sublngually or 1 rectal suppository
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contaming 3% to 7 grams Amimopliyline 1 grain of Papave
rme or Seconal Morplune or Demerol should be 1y orded s
1t may tncrease nausca and omitmg

Surgery Surgery may be necessary when medical procedures
faul although the surgreal approach to the hermated area may
present manv techmcal difficulties Indications for surgery
may depend upon a number of compleating factors where
there 1s more or less cardiac disability s i coronary or ad

vanced vahvular diserse the secondary effects of surgical in

terference mav enhance the pre custmg heart disease There
are less contramdtcations in pulmonany, conditions Following
successful surgery there myy develop a postoperative syn

drome stmilar to that descnibed after galibladder removal m
which the symptoms imitate withtn certam himtations those
which eusted before operation Successful reduction of the
hermated viscus may not necessarthy be followed by complete
rehief of svmptoms m thss conditton the entire problem of
hiatus hermal symptomatology remamns to be satisfactonly
explained smee many demonstrated hernias of the diaphragm
produce no sy mptoms throughout the entire hfe time of cer

tan indn tduals regardless of the size shape and position of
the lesion These patients stand m direct contrast to those
who suffer excruciating episodes of pan from minor hermal

pathology

Prognosis Conservative and symptomatic treatment of the
acute episodes offers the best long range outlook m the man
agement of these difficult cases where complete obstructton
occurs surgery 1s of course, mandatory In other cascs the
paticnt should be told that no promise of complete rehef



ACUTE ASPECTS OF HIATUS HERNIA 243

can be gnen regardless of the type of surgery performed
From a more optumstic pomt of view 1t should be ponted
out that there may be long spontancous remissions in the
syndrome many paticnts have n history of one to 5 or 6 at
tacks over 4 short period nd then emjoy several years of
symptom free vehef



Xv ULCER PERFORATION

Perforation 1s the most serious complication of ulcer and 1t
15 cstimated to oceur m about 10 15 per cent of il cases of
chrome gastric and duodenal ulcer 1t s more frequent m
duodenal ulcer than in gastne ulcer both types occur less
frequently 1n women

In acute perforation 1 sudden rupture of the base of a
gastric or duodenal ulcer takes plice contents of the stomach
or duodenum m1y escape mto the general peritoneal ety

Symptoms When perforation takes place the patient expent
ences 1gomzing abdommal pun and makes evers effort to
splint the abdomen and 1 o1d undue movement Resprations
are costal and shillow nd beads of sweat appear on the
forehead There are no immedrate evidences of penpheril
vasculr collpse the pulse may be normal or shghtls ele
sated blood pressure 1s not altered sigmficanthy temper?
ture remains normal or subnormal The bdomen 1s board
Ike and tender over the site of the ulcer Luver dullness ma
be obhterated m some cases and auscultrhion of the abdomen
may show bsence of penstaltic sounds mmtinlly but these

may return later
244
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Types of Perforation Three tvpes of perforation are de
scrtbed
Acute The ulcer perforates and the general pentoneal cas

1ty becomes foaded with gastne ar duodenal contents Sulb
acute Tn subacute perforation only 2 crrcumseribed area of
the p 1 eanity b 1 by the lealage
Chrome Here the ulcer has penetrated a nesghboning vseus
such as the pancreas Sometimes as the result of a slow lead
& locahized abscess mayv develop m the vicimby of the uleer

Peptic Ulcer Nmetv v e per cent of peplic ulcers whuch per
forate wnto the general perstoneal casity are situated on the
antenor or anteropostersor wall of the stomach or duodenum
Postersor vlcers which often penetrate deeply ssto the sub
stance of the pancreas can onh perforate when the ulcer
spreads and burrows its wav toward the supenor or mfenor
surface of the duodenum Multiple perforations occurmng
stmultaneously bave been described but they are ver rare
m our experence

DIACNOSIS OF PERFORATION

In diagnosing perforation of an uker the physicran must
b the chief svmp hanges 1 the pulse rate
temperature lowenng of the hloed pressure marked leuho-
evtous and the classxc signs of peritomitts with shock pre
dominate Increased amy hse in the blood or urine may be
preseat when the pancreas ts alsa mvolved To abviate emors
m diagnosis the examiner must dkﬁercnhatc perforatson from
biliary or renal cobie 1 acute 3
cstis acute pancreabbs perforation of the ga!lbladdn or the
hepatic or spleme fevures of the colon Sometimes tender
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ness my shift to the nght lower quadrant or it may remam
generalized depending on the spread of the gastric contents
along the 1bdommal gutters An x r1y film of the abdomen
will show the presence. of arr under the diaphrigm however
the absence of air under the diaphragm docs not rule out
perforation

Subacute and Chronic Perforation In subacute or chronic
perforation  less dramatic picture 1s scen In some of these
cases a subphrenic abscess mny torm Early spontaneous
closure may occur i minor perforations the symptoms be
come less and less and may disappear withm 10 hours

Prognosis The prognosis i perforations depend upon early
diagnosis and operatton Usually best results are obtuned
when the patient 15 operated on wathm the sic hour period
after perforation had tiken place

Where spantaneous closure occurs watchful wating the
use of Demerol and Wangensteen tube and mtravenous
medication may tide the patint over the entieal pertod



XVI | GASTRIC HEMORRHAGE

Clinical drgnosis of the exact site of hemorrhage must first
differentiate between gastne and esophageal hemorrhige
hemorrhage from the lungs and other organs The symptoms
of mass ¢ hemorrhage are famtness weakness dizziness and
sneatmg followed by vomtmg of blood or tamy stools
When the hemorrhage 1s severe syncope collapse wath low

enng of the blood pressure weak and rapd pulse and
excessive thirst develop The blood count and hemoglobin
m the early stages may show httle or no change Inter marked
dunination of these elements are found The BUN 1s mod

erately elevated because of absorption of blood from the
wmtestine and from changes i kidney function secondary to
the lowered blood pressure

Site of Bleeding In differentating gastnc from duodenal
bleeding st should be bered that h alone
occurs more frequently m gastric ulcer than 1 duodenal
uleer and melena 15 more frequent m a duodenal or mn a
margmal than i gastnic ulcer Melena without hematemesis
may occur with esophageal varices The black and shiny
stools seen after gastnic or duodenal hemorrhage are caused
by actd hematin from hemoglobm due to the action of acid
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At times when blood passes rapidly through the stomach
the color may be dark red and here the question anses from
whenee the blood ongnated In general blood from the
mtestne and colon 15 red and not thoroughly mixed w.th the
stool when the blood originates mn the duodenum or stom

ach it 15 tarry or blach Confusion may also anse when the
vomted blood 15 coffee ground or red Most authors believe
that colfee ground vormtus 1s charactenistic of gastrie car
cmoma some found red blood vonmuted 1n cancer of the
stomach wlule the coffee ground type has been vomted
some ulcer cises Another source of error lies in the prescnce
of hematemesis and hemoptysis when this differentintion 1s
questionable hematemesis, as a rule, 1s mused with food
and,or gastnic juice, hemoptysis 1s bright red and frothy

Further differentiation m1y have to be made when blood
from the nose pharynt or the lung 1s swallowed and then
vomuted Examnation of the sputum if it 1s blood streahed

and < ray of the chest 1s mdicated espectally when there 15 a
Tustory of cough

A ray and Gastroscopy \Whether or not it 1s advisable to x r1y
the stomach or gastroscope the patient dunng the carly
stages of hemorrhage 1s stsll a debatible question When
acute symptoms and shoch are under control Hampton
Schatshr and others advocate using a thim mixture of bumm
wlile the patient 1s Iy ng horizontally on the x ray table and
avording mampulation over the stomach area When to gs
troscope tle patent after gastric hemorthage has also pro-
duced conflicting opintons Some authors advocite carly gas
troscopy wiile others prefer to wait 2t Jeast 10 duwys after
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subsidence of the bleeding When the operation 15 to be
performed early gastroscopy may ad m the preoperative
diagnosts

Eye Changes Many patients complam of eve disturbances
several days aftes bleedmg an o soutine ophthalmoloscopic

of the eye grounds m many patients the winte
dise has been found edematous As the blood picture 1m
proves eye symptoms regress Several reports m the medical
hiterature zelative to eye changes noted amaurosss following
hemorrhage usually more after repeated small hemorrhages
than after a smgle Jarge one According to these authars optic
nerve atrophy was found which began unmediately or was
delayed more than 18 days after the episode

Temperature The presence of fever i sume patients after
the hemorrhage stll needs clanfication as well as the use of
the duodenal tube to determme the continuation of bleeding
or for lavage of the bleeding stomach

TREATMENT

The treatment of hematemesss and melena should be inme
diate Gomplete physical and mental rest should be sty
tuted over zealous relatives and friends should be restricted
from cony ersing or disturbing the patient Sittng up s effort
at stool may bring on syncope and blackout Typmy to de
termine the Rh and blood group should be done promptly
matched blood should be avalable and gnen mtravenously
as soon as possible To prevent restlessness and frettng
phenoharbital sodium myecton NF  one or two c¢ Dilan
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did gr 1/48 repeated at 4 to 6 hour mtervals hypodermealls
1s Jess toxic and may prevent the vomiting which 1s seen
morphine sedation

Intravenous Medication When blood or plisma 1s not im
medrately nalable a 5 per cent glucose 1n salme solution
gwen slonly ntravenously will elesate blood pressure and
reduce the pulse rate When nausea and bleedng continues
or the patient has not recovered from shoch oral feeding 15
to be avorded on the other hand 1f the patient 1s alert and
not nauseous feeding can be started by gnmng milk and
cream or equal parts of cream and gelatine

Andresens Mixture

Jello 1 ounce or gelatine 3% ounces
Lactose 3 ounces

Juice of 2 oranges

Water 1 quart

Powdered sugar 2 tablespoonfuls

Teed 3 ounces every 2 hours while awake or

Geltime 1 ounce
Sugar 2 ounces
Cream (20%) 3 ounces
Milk 27 ounces

Feed 4 ounces every 1 or 2 hours 1st and znd d1y

Delfield s Mixture

Cream 4 ounces
Milk 4 ounces
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Vichy 4 ounces

Soda Bicarbonate zo grains (Sodwmm Catrate 1s pref
erable as this does not form CO )

Cenium Oxalite 10 prams

Teed 1 to 4 teaspoonfuls every 2 or 2 hours first and second
day

Vitumn k and Vitanun C may be given parenterally The fla
vonads and tolwdine blue may offer some help 1n controlling
bleeding Laxatnves and encmas are to be avauded at least
for Jour or five davs alter Mleeding has stopped For the
secandary anemia sron preparations with or without vitamm
combinations will be indcated after the stools return to nor
mal color Surgery 1s mdicated when repeated transfusions
fail or recurrence of severe bleeding oceurs When there 13 no
danger of syncope or shock the pitient may sit up 1 bed and
dangle Ins feet or sit 1n an easv chair at the bedside At
least two wechs should elapse before the patient 35 dis
charged from the hosprtal or allowed to go outdoors 1f at
home

DIFFERENTIAL DIAGNOSIS
OF EXTRA ABDOMINAL AND
INTRA ABDOMINAL HEMORRHAGE

EXTRA ABDOMINAL INTRA ABDOVIENAL

Pulmonary hemorrhage— Arteniosclerotic vessel gas
blood may be swaflowed and e aneurssm of hepatic artery
later vormted It may resemble appendicitis (chronic }bleed
coffec grounds Important to mg due to secondary conges
differentiate althouph it may ton of stomach Bangs syn
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be difficult early Auscultation
of antenior chest and aprces
m1y show rales due to blood
m small bronchi Blood from
Jungs 15 usually red and frothy
and daes not react to Congo
red or Toepfers paper Less hy
povemua and collapse than n
ntra abdomial hemorrhage
The sk 15 less cold and
clammy Morphine or Demerol
rehieves the restlessness more
than n gastric hemorrhige A

SYNDROMES AND EMERCENCIES

drome bemgn tumors of stom
ach and duodenum  bleedmg
by duapedesis bleeding gall
bladder (may show signs of
anemia blood m gastric con
tents or stool} cancer of stom
ach cancer of duodenum car
cmomatous erosion of Vaters
papilla cholecy stoduodenal fis
tula currhosts of the Iner dit
phragmatic herma (hemteme
s1s or melena) dwerticulum of
sigmoid epithehoma ( differen
orau

moderate elevation of temp
ture m1y accur

Blood dyscrasias—1plastic
anemua hemophtha Hodghmn's
discase splemc anemin polycy
therma thrombocy topema con
tracted lidney carcmoma of
the esophagus emboh (septic)
noseblceds  systemic diseases
acute endocardttis bacteremia
cholera  diphthenia  malina
measles scarlet fever vanola
yellow fever varous toxemmas
telangiectasts (famulnal)  small
varices are found on the front
back or undersurface of the
tongue vicanous menstruation

tnl diag L
topsy) gumma (Wasserman
luetic lustory ulcer or cncer
and syphilis may be present)
gstntis  duodentrs mucosal
erosions herniation of the g
tric mucosa nto the duodenum
hustus herma  hymphatie leu
kema (chronic) Mechels &t
verhiculum  jwmdicr neurofi
broma m tr st ersc mesocolon
polyp {multiple or smgle) sar
coma {gastric mtestntl) At
cult to differentiate between
these and duodenal ulcer
trauma—a blow or crushmg 1@
jury to the abdomen my tru
matize the wall of the viscus
causing bleeding Gunshot or
kmife wounds Intubation of the
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stomach Swalloned glass or
metal bezoar tuberculons of
stomach wnd duodenum san
costties of the esophagus nd
stomach vasculanty of stom
ach and duodenum (excessive)
subserosal letomyoma

Erosions or hcerations w the
long awis of the stomach and
esopbagus should be suspected
when hematerness or a hemo
thorax follows 1 period of vio
fent retching and vomtinng
from any cruse

DIFFERENTIAL DIAGMOSIS
OF HEMORRHAGE FROM STOMACH AND
FROM THROAT AND LUNGS

HEMORRIAGE FROM
THE STOVACH

Hastory of organy disease of
the stomach ar of cardiac em
Larrassment with meuspid 58
guargtation

Previous atiacks of eructa
tams of gas higquds and food
that eveited substernal burning

Study of regurgitated Huwsd
shows 1t to contam esther by
drochlone or lactie amd par
ticles of food may be present

HEMORRHAGE FROVL
THE THROAT AND LUNCS

History of pulmanaty disease
with cough and expectoration

Parovysmal attacks of eough
mg which develop upen rsmg
m the moring

Material alkaline w reaction
may contann tubercle bacih
and shreds of elastic tissue

Substernal oppresston  and
discomnfort An annoymg sensa
tim 1 the throat and a saline
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Epigastic  uneasiness pre
cedes hemorthage from the
stomach nausen funtness and
an ned tiste are also expent

SYNDROMES AND EMERGENCIES

taste precedes hemorrhage from
the Jungs

Blood expelled first by cough
mg but vomiting 1s common

later

Flurd bright red its surface
15 beaded with froth Small
blood clots seen occasionally

Patient continucs to expecto
rate blood strerked sputam for
hours or days after the hemor
rhage

enced

Blood and gastrie contents
are ejected by vomiting

Mucrosecopreally  bloedy flurd
my contan clots of a dark
browmsh  color ( coffee
ground” vormtus) In profuse
hemorrhage bloody Auid shows
no clotting and contuns partt
cles of food

No external evidence of hem
oirhige  between attacks of
vomitmg

Normal hemostasis depends on the mtegnty of three bisic
dements the vascular wall the platelet and the coagulation
of blood The presence of a bleeding tendency 15 usually re
vealed m the patients lustory reports of spontaneous bleed
g will be found m severe cases while 1n those that are less
severe bleeding will be noted only after major mjury or sur
gieal and dental procedures Laboratory procedures art
needed however both to confirm the eustence of the ten
dency and to mdicate its probable cause whether vascular
defect platelet deficiency or coagulation abnormality The
tourniquet test one of the smplest and most valu1ble of the
sereenung procedures supphes information about both plate
let sufficrency and vascular mtegrity

\fost hemorrhagic disorders can be controlled if the rem
edies now avarlable are properly used Patients with occult



bleedimy, tendencies that 1s those thit do not bleed spon
taneously but who will bleed severely dunng surgieal pro
cedures or after trauma usually have either pseudo hemo
philia thrombocy toasthema or the hemophihia hike diseases
They too can usually be detected by adequate preoperative
sereening tests More speciilized problems are presented by
the hemorrhagic syndromes directly due to surgical pro
cedures and appearmng m patients whose hemostatic mech
msm was normal before operation One of these thrombo
Cytopema caused by multipl replacement transfusions 1s
due to platelet defictency mduced by an abundant loss of
blood sud sts replacement—poor bank blood Bleeding of
this tvpe can easily be controlled by the admmutration of
platelet nch blood or of prepared platelets

GASTRIC HEMORRUAGE 255
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fore removing the duodenal tube alummum gel mjected
through the tube to bathe the mflamed area should be made

DUODENAL DIVERTICULA

Duodenal diverticula may occur withmn the wall of the duo
denum  these may be congental or acqured The acquired
dwerticulum may be the result of an ulecr crwsing adhesions
or scars around the lesion which contract or pull upon the
wall The symptoms are exther mild or severe pun or distress
m the epigastrium pausez belching nd vomiting The
charactenistic % ray findings 1n a div ertriculum 15 the retention
of barium for many hours or days

The treatment depends upon the seventy of the symp
toms Mild cases re treated with 1 blwnd diet avordance of
overeating and medication to mmmuze iritabihty or spism
of the duodenum When the dnerticulum becomes infected
dnerticulitis occurs this may require rest i bed for 1 week
or Jonger with restricted diet 1nd medication Severe cases
or rupture require immediate surgery

DUODENAL STASIS

Duodenal stasis o reality 1s not a disease entity but patients
with visceroptosis often complun of bizarre symptoms pan
nausea vomiting loss of weight migrune 1t times anemia
and dehydration Tlus syndrome may also be caused by ad
hestons about the duodenum resulting from presious nflum
mation of the organs m the mmedite neighborhood or
following surgery In mamy of these cases food and bil
regurgitate it the stomach and the patient has many symp
toms Cysts of the duodenum 1re rre their prescace miy
cause chnical syndromes of mtermittent duodenl obstruc
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tion with similar genologic and gross pathologie find
mgs There are no data avalable concernmg the age and sex
distnibution of cysts of Brunners glands Vanous studses
mctuding « ray exanunation will Iumxsh corroborative evi
dence of the p or al of

If not mahgmmk prolonged rest dlet and medication
plus a good fitung abdommal support may offer favorable
response 1n relieving the distress

JEJUNAL ULCER

On rire occasions an ulcer may manifest stself at some part
m the intestme other than the duodenum The jejunum 15

the most bikely location especialls after gastro ostomy or
subtotal gastrectomy For jejunal or margual ulcer the treat
ment 1s rest 1 bed ¥ $ dret ds duodenal feed

g Recurrent or intractable eases require surgery In prev:

ous vears when typhowd fever was prevalent uleer of the
tleum was frequent

INTESTINAL DYSPEPSIA

1,

1s charactenized by colcky or tearing
types of pmn 1! 15 spoken of as enterospasm whereas exees
stve distention of the lower abdomen 1 caused by flatulence
In most cases 1t 1s due to rapid emptymg of the stomach
or small miestine vesulng i food winch bas undergone m
complete digestion before reaching the large mtestme The
stool examimation reveals a hght foamy bulky sour smetling
excrement acid n reagtion with evidence under the micro-
scope of undigested starch cells when the stool reveals a
darker than usual color a not too bulky mass but a foul

W tref: usually neutral or alkalne

bt e ¢
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1 reaction the condition 1s referred to as putrefactite mtes
#nalandigestion At tunes both condstions may prevail

The symptoms vary at tmes diarrhet at other hmes
constipation 15 present Most of these patients have a sallow,
yellowish skin are generally mmitable m nature have ndt
gestion loss of appetite, thirst and 1 coated tongue Head
ache nausea vomting anemra and nervousness are probably
the results of automtovication

Treatment 15 directed toward comecting or alleviating the
symptoms and controliing the diet Medication and other
measures are mndiwcated according to the type of putre
faction present Medication to dimumsh or destroy bacteral
decomposition and mtestinal antisepties orally or through the
duodenal tube may be employed Operation 1s not indicated

INTESTINAL STASIS

This may be due to adheston bands kinking of the bowel 1t
vartous pomts disturbances 1n the reserve supply of the
mtestine at certam sites prolapse of the bowel or ptosis of
the intestnes usually the result of prolonged constipation
The symptoms are headache loss of appetite drowsmness
msomnia fatigue and dizziness caused by the absorption of
tovie matenal from bactenal decomposition Treatment will
depend upon the cause % ray examination may ard greatly
mn the diagnosis Various other studies mcluding stomach
contents stool blood and urme will also serve 2 useful pur
pose Proper diet medicat 1 g are pre

seribed as mdicated
The small intestme 15 also prone to bemign and mahgnwnt

growths and bleedmg from these growths or Mechels duver

NP Rty (P g




AVl | THE ACUTE LARGE INTESTINAL
SYNDROMES

The nowmal function of the colon 15 cluefiv concerned with
the absorption of water chesmeal salts and certan enzy
matic complexes most of the water 15 removed from the
wntestinal contents m the ascending colon together with a
sumber af products of bacterwal actwn Both oxgame and
marganie salts as well as some nutrient residues and drugs
are taken up m the Jow er partons of the large wtestne It s
doubtful that much absorption oceurs m the sigmod and
below recta} wjections are carned by severse penstalos
upwards wmto the absorption area of the descending colon
When there 1s a partial obstruction witlun the colon as
for example from hard feces some of the gas may be foreed
past the side of the obstruction and there 15 a tendency for
1t to accumulate m the region of the cecum the left eohe
fexure and rectumn These accumulations by mterfening with
neighbormg organs way gve nse te puzzhmg symptoms
Sometimes rewmate effects on organs hke the heast or gall
bladder may lead to diag It 15 also possibl
that blockage m the colon may produce secondary stags
the small intestme Tovemic svmptoms may be rcheved
quickly when the emptywng of the colon removes mtestinal
stasss Other causes of distention are preumonta followrag

261
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abdommnal operations perstonitss, or mfectious distases At
times distentron may be so great that breathmng 1s mterfered
with by pressure of the distended colon on the diaphragm

Spasm of the colon (imtable unstable or spastic colon)
1s 1 common complaint, 1t 15 most prevalent m nervous and
high strung mdivaduils Anviety fear, resentment, are often
the provocative factors in mititing these spasms wath diar
rhea or constipation and belching and rctuned gas may be
the result The best tretment 1n these indniduals 15 to word
all tension 1f this 1s 1mpossible a mifd antispasmotic com
bined with a sedative may be useful

Treatment The apphcation to the abdomen of hot com
presses hot water bags or electric pads will relieve the milder
cases hmitation of flwds the msertion of a rectal tube and
a mild antispasmodic mav lso be tnied Howeser m the
more severe cases where vomiting collapse and shock are
evident nothing should be given by mouth If the diagnosis
does not warrnt immedtate surgicilinterference 1 duodenal
tabe or 1 Wangensteen ar Mdler Abbot tube m1y be mserted
through the nose or mouth mto the stomach and small intes
tine 1 order to decompress the distended gut

FURSCHSPTIUNG S DISEASE
Hirschsprung s discase (1dwopathue dilatation of the colon)
15 believed to be congemital m ongm and the usual area of
the colon affected 15 the sigmaid flexure or the entre de
scendsng colan occasionally the entire colon 15 1ol ed It
1s more common 1 children, rare m adults In acute episodes
the abdomen 1s marhedly enlarged and distended constpd

tion and gaseous accumulations become progressiv ely worse
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becanse of the mability to force out the contents Stool may
accumulate 1n the dilated part of the bowel for days or weeks
and grve xise 10 automtoswation or the stool becomes hard
through delydsation and may cause obstruction w vrious
degrees Severe colic and discomfort 1s frequent when the
bowel has not been emptied for a Jong time The stool when
passed 15 extremely offensive 1n odor because of putrefac
tion and upon etamination may reveal blood and pus
probably the result of mtestinal wall umtation \ ray studses
with banum orally or by enema after a partial removal of the
smpacted stool reveals the pathology

Treatment 15 directed toward emptying the bowel and
attempting to activate the dilated and diseased segment In
falure to remedy the condition surgery may be necessary

Acute Constipation Due to Other Causes In congestve
heart fmture and in some hypertensve patients constipation
may be obstinate m addition there are other factoss mvoh ed
and some of these may be due to anoua canging lowered
ocygen pressure which depresses the actinaty of the muscles
of the colon Inflammation of the pelvie and abdomunal
viscera appenciats cholecvstitis pertomtis may also re-
flexly cause constipation
Pressure exerted by fibrowds of the uterus ovanan eysts

hypernephroma and pregnancy may produce constipation
through the mechameal effects of narrowing the lumen of
the colon by compression or through visceroviseeral reflexes

Glomerulonephnttis and hy dronepd may cause reflex
tleus without duect pressure effects through stimulation of
the nerve supply w the distended ot wnflumed kudney capsule
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TUMORS Or THE COLON

Berugn and malignant grow ths of the small nd lxrge mtes
tine nd rectum are often overlooked 1 the early stages
Patients who are constipated or alternate with drarrhea with
or without blood require careful physieal and ¥ ray studtes
of the gastromntestinal tract Physical exammation of the ab
domen mcludes digital e<amination of the rectum and
proctosigmordoscopy and biopsy 1f indicated More than 75
per cent of all rectal cancers are withm reach of the mdex
finger The early symptoms of cancer of the colon and rectum
are not distmctive Yn general there 1s an alter ition of bowel
habits unexpluned weakness, pain nausea and bleeding
from the rectum

Polyp in the lower bowel and the colon may also cause bleed
g They mry be berugn or malignant When seen through
the sig ope may be r d by cautery Inall events
a bropsy should be done Cnncer of the cecum and ascend
ing colon show early signs of anem when compared to the
descending colon sigmeid and rectum Pain while present 15
usually not severe A careful roentgen study under the
flucroscope while the barmm enema s allowed to flow m
slowly will often yreld valuable information regarding the
state of the colon Where the dugnosis 1s uncertam r
should be msufflated mto the colon with the flow of barum
or after the patient 1s permitted to evacuate

ENDOMETRIOSIS
An often unrecogmzed acute lesion of the intestine which 1s
overloohed becrwuse of i defined symptoms ~nd aaceessible
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location 15 endometnios:s of the intestine It usually ocours m
women between thirty and fifty most of whom hav e erther
ot been pregnnt or have not carned 2 chuld through a full
term The symptoms vary with the location of the mvolved
aren Acwte abdomnal pam consbipation or tharrher bloody
chscharge from the rectum and spasm are the usual com
plamts

Another unrecognized colopathie syndrome 15 plumbism
When undwgnosed colon disturbance 15 present one must
think of possible lead as a factor i producing cohe and re
curnng symptoms of smtable colon Roentgenoscopy may
show acceleration 1n the passage of the motor test meal
through the gastromtestinal tract Signs of spastic or hyper
tonic eohitis and increased porphyrmuna may be present The
blood smear shows h)pochrorma ﬂnd the number of red
blood cells with granular b s lugh
The gums may show the typxcal blue !me charactenstic of
lead intovication

The treatment is that of plumbism plus the anemia




XIX | THE ACUTE APPENDICEAL SYNDROME

Acute Jower abdominal conditions wlueh often are mustiken
for acute appendicttis may be cecal mvolvement and ter
mmAl ilettis mesenteric glands gemito urmnary tract nfec
tions especially 1n cluldren (pyelibs) m male 2dults rght
semnal vesiculiis 1n females ovariin and tubal nvol ement
ectopic pregnaney torston of the cccum and mesentery
thrombosts of the abdommnnl vessels mtra abdomnal bleed
mg abdominal pregnancy and rupture of the uterus

Other ctuses for nght lower quadrint pun may be i the
cecurn atself (typhlitis pentyvphlitis) There 1» no questton
that pam 1 the nght ihac fossa can nise 1n the cecum This
prun may be due to gascous distention which is ersily recog
mzed by the presence of tympany on percussion and gurg
Iing on palpation on auscultation of the wbdomen excessne
borborygmt are heard

In elderly patients cecal distention may sigmfy chrome
mtestinal obstruction due to carcmnoma of the pelic colon
Soft feces m the cecum assocrited with constipation m1y
aJso cause nght iliac fossa pam  On palpation 1 charactenstic
doughy feeling 1s detected Cecal spasm second1n to colo-
spasm will prescnt marhed tenderness over the cecum and
often trer a ngd pebvic colon m the left shne fassa \dlig,

Py



THE ACUTE APPENDICEAL SYNDROME 267

nant disease of the cccum and/or of the ascending colon
seldom mamifests pam n the early stages

Recurrent or chromic pain 1n the nght lower quadrant of the
abdomen may also be due to mvoliement of the termuwnl
eum (regionalileirs) and the attacks may closely resemble
appendtaitis but 1 the chrome form 1t produces svmptoms
of chrome small mntestinal obstruction Young adults are
usnally affected and loss of weight due to diarthea and tem
perature 1s of frequent occurrence On palpation the examin
ing fingers will encounter a thickened termmal ileum re
sembling, a tumor In tuberculaus enterttis sumilar episodes
occur but with absence of the tumor mass

Enlargement of the ileo cecal glands following throat mfec-
tions m children may \; 1

10n of the appendix
Tuberculous glands i olving the nght lower abdomen mav
be difficult to differentiate from non specific mesenterc ade
mtis In both conditions pan may oceur 1 the ihac fossa or
around the umbihcus No sinfung pamn although tenderness
and muscular guarding wathout true ngidity as in append:
ciis may be present but vomting 1s rare Differentiating be-
tween true tuberculous and non speaific adempis m children
may be made by a posiive Mantoux reaction and a pale
fatty stool

Incolvement of the urinary tract w adults and chuldren may
cause pun m the nght e fossa Chronte pyeliis stope m
the lower ureter hydronephrosss mflammation of the pros
tate and/or the night vesicle may cause frequency of vouding,
pus cells erystals red blood cells and bacilly are found
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the urine A stone mn the ureter may cause pam to radnte
from the lom to the gromn, impaction of 1 stone 1 the lower
third of the ureter or hinkung of the ureter localizes the
pan i the nght lower quadrant Chromc or mntermttent
hydronephrosis may obscure the symptoms and add to the
confuston 1 differential diagnosts The examuner must re
member that in appendicular involvement the pun begins
m the upper abdomen before locilizing m the nght thac
fossa also that nauser precedes the vomiting Although m
children the mitial mamfestation when acute pyelitss 1s cus
ing the trouble 1s vomiting with abdommal pain and nse
temperature 102 104° F Obtaming a catheterized specimen
of urine will help to obviate the error
Careful bimanual palpation of the lom and complete m

vestigation of the uriary tract should 1id in the differentil

diagnosis

GYNECOLOGIC CONDITIONS

In adolescent girls and cluld bearing women gynecologic
condrtions are fanly common causes of pun 1 the nght
1hac fossa Acute appendicitis may be confused by bleeding
mto the peritonenl cavity from a ruptured Graafian follicle
or corpus luteum It may also numic pregnancy or abdomnal
condrtions requinng surgery These ruptures of the ovanan
follicle occur most frequently 1 the late teens or carly twen
ties and athough no specific relatian to occupation can be
determmed the frequency 1s almost twice as great for un
married as for marned women Trauma or exertton does not
seem to be a causatne Fictor although the pun occasionally
starts during sexuil intercourse

The chiel symptoms crused by 2 Pieedmg myary 15 pyn
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which ordinanly begins and persists in the lower abdomen
most frequently on the nght side and 15 usually more severe
than 1n appendicitis A great many patients recall that m
appendicitis the pam began m the epigastrium later locahiz
ng 1 the nght lower quadrant Shoulder pawm occurs rarels
even when flid extends upward and produces diaphragmatic
intation Nausea present m most cases 1s accompanied by
vomiting 1n about twenty five per cent of the patients

Although nght lower quadrant tenderness 1s found n
almost mine tenths of the patients only about one fourth
have defimte associated muscle spasm Adnevxal tenderness 15
frequently found on pelvic exammation but a mass 1s seldom
palpable Leuhocytosis usually occurs though seldom se
vere and the temperature 15 rarely elevated above 101° F
with only shight increase n pulse rate

Preoperative diagnosis 1s difficult, although the relation
of pam 1n the abdomen and the rupture of a Graafian follicle
mdway 1n the menstrual eyele 15 an 1mportant clue m dif
ferentiation Rupture of a follicle for ovulation occurs 1n most
women between the ninth and twentieth days of the cycle
In some patients between the eleventh and fourteenth day
kuowledge of the habitual length of the cycle 1s of some
value since d of syrap! and established time of
ovulation may aid 1n the diagnosis and obyate surgery

Bleeding from the ovary not associated with ovulation
may be caused by rupture of a corpus luteum or a corpus
hemorrhagicum or a retention cyst of the ovary with bleed
mg from the ovanan surface at the time of a menstrual
peniod At operation the surgeon may find an accompaming

acute inflammation of the appendix or a Meckel's diverticn
Tum
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Appendicihis during menstruation 1s a ranty and 15 often
confused with a ruptured enlarged cyvst of the ovary torsion
of the ovary or a ruptured follicle It 15 especially significnt
when low er abdominal and pelsvic pamn occurs nudway dur
mg menstrual period the patient may safely be subjected
to expectant or conservative treatment and thus avord need
less operation

Ectopic pregnancy 1s usually preceded by some menstrual
wregulanty  both as to time advancement or retardation
spottmg or cven a profuse metrorrhagia The patient also
gves a lustm‘y of mormng sickness nausea vomting ting
ling of the breasts salivation mav or may not be present
There 15 nearly always complamt of pain or tenderness low
m the pelvis wiich 1s more marked on one side The patient
may also complam of rectal tenesmus pan on bowel move
ment and bladder imitation

In summary the causes of nght sided abdominal pain may
be listed n the following order of priorty

Appendicitis
Nephrohthianis
Biliary diseases
Peptic ulcer
Intestinal disorders
Ovanan conditions
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XX | THE ACUTE GALIBLADDER SYNDROME

Acute choleey stitis usually presents itself as an acute abdoms
nal emergency with night upper quadrint pain that 1s often
referred to the right shoulder when the mffammatory exudaty
reaches the dinphragm and causes 1mitation of the phremic
nerve Fever nausea vomiting leukocy tosis, ngidity of the
abdominal wall especially mn the nght upper quadrant and
prlpable gallbladder are the prommnent symptoms Jaundice
may appear up to 25 per cent of the cases but 1s usunlly not
severe

The ratio of women to men who develop cholecystitis 1s
approximitely 2 1 and the aviom that 1 female who s fat
fair forty and fecund 15 usually the victim of gallblidder
disease has been changed The mantgement of these acute
cases 15 1 controversul problem whether to operate during
the height of the attack or to nart Jor the acute stage to snb
side spontaneously or whether the increasimg exudation of
the gallbladder wall will lead to perforation

Trauma to the abdomen may cause cholecystiis and may
hecome a legal question especially n compensation cases
Some patients who sustamned 1cerdental mjuries to the abdo-
men without visible external signs developed hemorrhage

n72
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from the stomach or the duodenum while others had chole
¢ystic mamifestations Occurrence of cholecy stitis postpartum
Is been noted and may be explamned on the ground that
a severe strain 15 placed on the Iner and gallbladder durmg
pregnancy The ineidence of cholecystitis after typhoid s
well established there 1s no question that an wfection by the
typhoid bacaillus can occur when the serous membrane of
the gallbladder becomes damaged by bilary stasis

Other types of c]mlecyshe palhulog) which may occur

are supp e phleg gangrenous

fibrous villous or papill glandulans  prohf

filtrating masked recurrent ganccocclc allergic and non
lithse cholecystitis The bactena most frequently found 1s
the low wirulent streptococeus vindans Although sponta
neous resolution occurs at times 1 mild acute infections of
the gallbladder 1t can hardly be anticipated 1n advanced
acute processes with mtense and deep seated wflammation
of the gallbladder wall abscess formation and necrosis

Bile peritonitis may be due to leakage of bile from the gall
bladder The clhimeal picture 1s obscure and 1s not diagnosed
before laparotomy At operation the surgeon usually finds
an effusion of bile in the lower abdomen but no visible ulcer
or appendix perforation however careful examination of the
gallbladder will reveal a small insigmficant tear

Bleeding from the gallbladder may often be confused wi ¢
a bleeding ulcer ¢specially if the history 1s doubtful 44+
adhesnons cause a deformity of the duodenum or prori 440

of gallst and ulcer 15 uy o~ p.
the ulcer may heal after the hemorrhage and on}

Yrrps



274 THE ACUTE MEDICAL SYNDKOMES AND EMERGENCICS

are found 1t operatton In the presence of a bleedmg gall
bldder diagnoss should not be difficult 1f one bears n mind
that an anemic appearince demonstrable secondary anemn
nd a positive gunac test of the feces of elderly patients do
not alwns indicate cincer becrwse chrome cholehthiss
mny also present these findings

The acute attack may subside and chrome cholecystitis
supervene When this condition develops the patient com
plams of vague msidious disorders such as mtolerince of
fatty foods belching postprandial epigastric distress nausca
vomiting pseudo bilary colic or colie due to gallstones which
frequently iccompany the mflammatory state The differen
tinl diagnosis must exclude extra and ntra bdormnal con
ditions and cholecystography 1s advised In 4 small number
of cases of chronic cholecy stitis and cholelitlnasis ¢ wemoma
m7y develop or the passage of 1 gallstone mto the common
duct results m bihinry tract obstruction with jaundice nd at
fimes 1cute pancreatitis

Nonsubsidence of the 1cute attach my lead to penichiole
cystic abscesses due to permeation of the infection or perfo-
ration of the gallbladder pentomtis 1scending cholingitis
Iner abscesses subdiaphragmitic abscess nd septicemt
When confronted with these complicitions a creful analysis
of the lustory may «ud 1n establishing the diagnosis Many of
these patients whose gallbladders go on to suppuration and
perforation present a ngid or fived night driphragm and a
bord ke ngidity of the 1bdomen ligh temperature 1n
creased leukocytosis mpurment of resonwnce wnd coarse
rales n the nght lower lobe of the lung These findmgs arc
not due to pleunsy and/or preumonit but are caused by
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congestion and upward pressure from pathology below the
diaphragm

Adhesions to adjacent organs nre of frequent occurrence 1s
a result of repeated nflammation of the gallbladder Roent
genologically and climeally 1t may be difficult to differen
tiate between a duodenal ulcer and adhesions however ques
tonng the patient as to pun and hunger rhythm may be
helpful

Occasion1lly nflammation of the gallbladder with or with
out stones may have referred pun to the left abdomen thus
masking the true cause and delay treatment This referred
pun mav be due to nerve aberration One must also be on
the alert for cardiac conditions such 1s angin pectous coro
nary thrombosis and mfarction which may give nse to
symptoms simlar to those of cholecystopathic mamfestation
Tenderness and ngidity of the lwer area may be found be
cause of sudden blood engorgement of the lver Cholecys
titss wath or without gallstones 1nd acute cardiac conditions
m1y coexsst The evammation of the blood for transaminase
unquestionably will be helpful A hugh trinsummase fuwors
coronary disease

Rare but often missed 15 transposttion of the viscert (par
tial or entire) with the gallbladder under the left costal aren,
attacks may sumulate angma or coronary disease The true
condition 15 diagnosed roentgenologically

A presumptive dirgnosis of neaplism can be made when
with a hustory of previous cholecystic disease 2 hard nodular
pawful and wregularly rounded tumor cin be palpated m
the nght upper quadrant of the abdomen A smootl globu



276 THE ACUTE MEDICAL SYNDROMES AND EMERGENCIES

lar distended gallbladder 1s not to be confused wath the hard
irregular mass noted m primary carcinoma

Treatment The patient with acute choleey stitis ts to remarn in
bed he1stoapply heator cold to the affected area heis to get
antibiotics, and 1 hquid diet unless nausea and vomting s
present small sips of water nd weik tea Jater well cooked
Fanna cream of wheat and frutt juices may be 1dded no at
tempt should be made to move the bowels For the pam
Demerol with or without atropie by hy podermie mjection 1s
miven the latter 15 contraindicated when glaucoma 1s sus
pected Morphme should be avorded because 1t increases
nausea vomuting nd ntraductal pressure, mitroglycerne
gram 1/130 ar gramn 1/100 sublmgufal]\ or b) mjection My
relieve ductal spasm A suppository contaunng 10 gruns of
aspirin with one grain of codemne may also be tried for relief
of pan When narcotics are contrundicated or m elderly
mduviduals intravenous mjechion of 10 cc of a 10 or 20 per
cent solution of neo criglecon may relieve the pun It must
be mjected slowly otherwise a burnmg sensation over the
entire body mny be felt This medication may 2lso be used
m gall or hidney stone colic
Operation should be 1vorded m the 1cute stage 1t 15 advis

able to wait until subsid of the temperature unless
perforation or emps ema of the gallbladder 1s suspected




XXI | THE ACUTE PANCREATIC SYNDROMES

Intestinal disorders in general and mtestinal sluggishness i
particular play an important role m the etiology of pan
creatic disease Intestinal loss of motility mvolving the
duodenum may cause stagnatton of pancreatic secretion
Extension of mflammation of the duodenum into the pan
creatic ducts or mfection of the latter by mnasion of intes
tinal bacteria along the column of stagnant pancreatic juice
may also be factors Disturbances of the hormone mechanism
through pathological changes 1n the duodenal mucosa and
eirculatory disturbances caused mdirectly by enlargement of
the hver with duodenal atony are not mfrequent findings
Spread of infection via the lvinphatics from a cholecystitis
or a choledochitis mto the pancreas and orgamc mvohe
ment of the pancreas through the Liver 1s less common

Pancreatitis mav occur at any age but 1s most frequent
during middle hfe It 1s uncommon m the first two decades
except as a complication of mumps

Classification Considerable difficulty 1s presented by the
problem of classifying the pancreatic diseases nto climeal
entittes They may be divided mto acute and chronte affec
tions into medical and surgical diseases or they may be con

277



258 THE ACUTE MEDICAL SYANDROMES AND EMERGENCILS

sidered from the inflammatory and neoplastic pomt of view
or as acute pancreatttis of the hemorrhagic gangrenous
suppuratn e types

In chrome pancreatitis all forms of sclerotic changes of
the gland stch as those 1ssociated with gallstones jaundice
or curthosis oceur Tuberculous mfection may produce sclero
sis and rarely caseition Syphilitic mfectton may result m
sclerosis or gumma Cysts and pseudocysts are common at
times cysts mav form after trauma Foretgn bodies mn the
duct or ampulll (may be caleuh) are seen New growths
hke adenoma fibroma and sircoma (all rare) carcimoma
(primary or secondary) of head body tail or ampulla of
Vater are found

ACUTE HEMORRHAGIC PANCREATITIS

The most unportant and urgent disturbanee of the pncreas
1s acute hemorrhagic pancreatits 1 syndrome which s
always carried a sertous prognosis The most frequent cause
of 1cute hemorrhagic pancreatitis 1s infection of enterogen
ous ongin wath Bactllus Col but bactersal myasion by other
pyogenic orgamsms mvy take place through the blood
strexm The entrince of bile mto the pancreatic duct due
to gallstones near the ampulla of Vater s at times a pre
cipitating cuse

Symptoms Abdominal prn 1s the most constant complunt
occurring 1 about go per cent of patients with acute pan
creatitis The attack which 1s sudden and violent mny oceur
1n indniduals who hwe previously enjoyed apparently guad
health The severe vomting and excrucrting pun mn the
epigastric region resembles peritonibis Collpse and death
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appear imminent or there m1y be trausient smprovement
fallowed by 2 new attach

Plysical evamnation s dufficult but when palpation s
possible hardness and a tumor mass may be felt w the upper
abdomen this may be the enlarged pancreas

The synd may late a perf: tuodenal or gas
tre uleer gangrenous perforation of the galibladder or
retrocolic appendix ntestmal obstruction o the upper ab
domen pyelitis renal or adrenal lesions ectopie ruptuse

e or spleme thromt aorhie aneurysm and rop

ture mesentenc arteriospasm  acute cardme dilatation
and coffapse 1n angna pectons and solent possomng by
food or chemmeals A very amportant sign 3f present 15 a
blassh discol of the umhnt {Cullens sign) when
ectopic rupture occurs Necrous mtensifies the pam nausea
and vormimg tvnpamtes and shock are charactenstie m
acute pancreatits Vascular destruction results m extensne
bleedimg and snfltzation the escaping pancreanc juice pro-
duces autodigestion Tndusiduals who are addicted to alcohol
have a tendency to pancreatic necross with fatal results

PURULENT PANCREATITIS

Acute and subacute purulent pancreatitis may result exther
from an of the supp of ady organs or
through smvaston of pus producers through the bload or
ymph The wiection may be an ascending one from the
mtestines especrally 1n cholehthass

Symp The symp ble those of hemorthagic
pancreatitss but develop much more slowly are milder and
not followed by collapse The onset 1s charactenzed by alter
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nating drrrhea and constipation  Functional tests of the
pnereas may mdieate mechanical disturbance There may be
resistance on palpation corresponding to the diagonal post
tion of the enlarged pancrens

SUBACUTE EDEMATOUS PANCREATITIS

Subacute pancreatitis or so called acute edema of the pin
creas may be secondary to an acutely inflimed gallbladder
The symptomatology 1s important somettmes without warn
ing the patient 15 stricken by an mtensely violent acnte
abdommal pun and 15 often monbund before the cruse of
the disturbance 1s even suspected and betore there 1s oppor
tumty for opertive mterference

Symptoms Unless there 1s predomunitmg or compliciting
1etive disturbance n the gallbladder or bile ducts the pic
ture 15 r1ther charactenisie One may trice a definite ustory
of recurrent attacks of pamn extending over 1 penod of
months or vears This however may vany as in some cascs
there are no previous attacks The severrty and durstion of
these pains subside spontaneously and are often thonght to
be due to an attack of bibary cole or gallbladder mflamma
tion Tlus 1s probably true i some cases until the serous
acute mmvohement occurs or until chronie [7’mcreatms 15
established

These attachs 1re rather of 1 specific character differng
deerdedly from the usual gallbladder pamn nd at operation
the gallbladder 1s found relatively umnvolved The patient
complains of excruciating deep boring pan the mude
pigastrium, yath radtion to the left In addition there 15
tenderness on deep pressure mn the ¢pigstrum with ven
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shightsf any ngidity Often there 1s a defimte area of hy peres
thesia (Head zone) i the left flank at the level of the eighth
to the tenth dorsal vertebrae Jaundice 1s usually absent
unless there 15 a calculous or inflammatory common bile duct
obstruction the 1cterus mndex 1s not mcreased A moderate
elevation of temperature and pulse rate may occur a mod
erate leukocytosis a trace of sugar and a decreased sugar
tolerance at times are also noted Exammation of blood
amylase during the acute stage will show marhed elevation
which tends to return to normal after twenty four or forty
e1ght hours

The determimation of the antithrombin level erther as a
supplement to amylase determnation or n borderlme titers
1s considered positve durmg the first twenty four hours
after the acute onset however the antithrombm level 1s
nenspecific 1n known or suspected pancreatic carcinoma

Oprates do not alter the antithrombin level while neostig
min 1s antagomstic and invalidates the test

Pregnancy may be a forerunner or complicating factor of
acute pancreatiis When confronted with a pregnant patient
with severe upper abdominal pain increased nausea vomit
ing collapse and nse of pulse and temperature acute pan
creatitis should not be omitted from a possible etwology
During pregnancy there 1s an mcrease i pancreatic function
with elevation in hpase and trypsin concentrations and nse
of serum amylase and urinary diastase When pancreatic m
volvement 15 suspected the above tests may be of matenal
help 1 differential diagnosis

The use of morphine Demerol or other narcotics may
mask the symptoms 1nd lead to erroneous diagnosts
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ACUTE PANCREATIC DUCT LITHIASIS

Stone formation 1s possible i both the man and smnller
pancrethic ducts caleum deposits within the ghnd sub
stance must be differentiated from freely moving stones
Changes 1n the chemcal and enzymatic composition of the
pancreatic jiee my result i the precipitation of eileireous
phosphate salts when these discrete precipitates are less
thin 1 mm i the Jargest dimeter they may pus freeh
into the mtestmal cwity but Irger stones may cause partul
or complete obstruction The Wirsung s duct joms the com
mon duct at the papillh of Vater where both enter the
duodenum In a small percentage of cases Santorsms duct
draining 2 portion of the head of the pancreas enters the
duodenum proximal to the papilla of Vater

C hronie Pancreatic Lithasis This 1s 2 relatively rre clmical
condition and the sy mptoms 2re not charactenistic Stones n
the p increas are often associated with stones in the gall trict
they are easily overlooked at operation for galistones A few
stones m1y be visurlized by vray when special care s
used 1n film nterpretation A stone within the pancreatic
duct 15 more common 1 older mdviduls and 1s believed to
be due to a previous mfection of the duct of the pancreas
with some obstruction m the outflow of pancreatsc juce mto
the itestine The stones are white and ocenr 1 groups

rarely smgle When the pancreatic duct or its branches are
obstructed bv stones the channel behind the obstruction
becomes dilnted and m some cascs tls results 1n cyst form1

tion Inflammation of the pancreatic substance occurs when
backward pressure of the fluid ncreases

Symptoms The symptoms center around manifestation of



THE ACUTE PANCREATIC SYNDROMES 283

pam m the epigastnum 1t m1y be spasmodic or continuous
and vares 1n severity At times 1t 1s intense and can hardly
be controlled even by hypodermic mjection with opiates The
pan often radiates to the left abdomen and left shoulder
blade and 15 frequently nustaken for gallstone colic perfo
mated gastric or duodenal ulcer The shock from the pam
occasionally results in general collipse In some cases when
the bile flow 15 interfered with jaundice may occur On
examination the abdomen 1s quite tender to pressure and
the pancreas may sometimes be felt when 1t 1s swollen The
stool often revenls a large quantity of undigested fat and
met fibers and the urine may show the presence of sugar
The acute symptoms may subside and the stones are often
passed and may be found 1 stool examimation

TREATMENT

The treatment 1s symptomatic Medrcal measures meludg
bile drainage have been tried from time to time with varible
degrees of success A mited diet with a low caleium content
and pancreatic preparations to aid digestion are indicated
When medical measures fail surgery shoud be considered for
removal of the pancreatic bloch

In some mstances because of 1 dumming up of the pan
creatic secretion part of the gland substance may undergo
fatty necrosis due to the digestive action of the fat ferment
Lipase 1t 1s beheved that the fat ferment of the pancreatte
secretion 15 activated by the presence of bile in the pancreatic
duct At times because of backward pressure of the pancre
atic jnce an abscess of the pancreas may de elop but this
may also follow 1n the course of any mfammation of the
pancreas
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Symptoms will depend upon the primary condition which
usually precedes the mvolvement of the pancreas As mdi
cated previously such arlments are characterized by vanous
digestive svmptoms Pancreatic mvohement however fo
cuses attention on disturbances of intestinal digestton for
1t 15 the pancreatic Juice which predommantly acts upon the
foods i the small mtestine during the process of digestion
evidence of disturbed pancreatic function 1s found on fecal
examination Withdrawal of the duodenal contents will also
most Iikely show 2 duminution m the varous ferments com
prising the pancreatic juce In the simple cases the symp
toms will be chiefly those of a mild indigestion but 1n the
severe forms with complications symptoms become 2ggra
vated and in addition pain vormting, duarrhea or jaundice
m1y appear When fatty necrosis occurs the symptoms are
mcreased and srmulate those of 1cute hemorrhagie pancret
tibis In abscess formation the symptoms 1nd the cousse of
the ailment will vary depending upon whether the 2bscess 1s
acute or chrome When the abscess 15 large 1t 1s easily felt
durmg the abdominal examination

The treatment 1 directed mamly toward mmproving the
outflow of pancreatic Juice thus lessening stasis within the
pancreatic ducts reducing the quantity of sccretion elabo
rated by the pancreas may also be mmportant Atropine
bellrdonna and anticholenergic drugs may be gnen to retard
pancreatic and bihury seeretion and reduce spastic mamfes
tations Epsom salts or catharti. waters may also reduce the
degree of pancreatic secretion Bile dranage sumple bland
liquud or semsolid foods contuning virtually no fats are also
ndicated Failure to reheve the patients by medical meins
or when complications preyent carrying out 1 medical seg

T ke FAr Crrrorary
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XXt | SPONTANEQUS PNEUMOTHORAX AND
LUNG COWLAPSE

Pneumothorax may occur spontaneously It usually occurs
rdiopathically and spontaneously mn apparently healthy
young males and at an age most often between twenty and
forty though 1t may accur m any age It also may accur
occasionally 1 females and more frequently than 1s sus
pected but the occwrence i males stll outnumbers the
occurrence 1 females

The diagnosis 1s chiefly based on the symptoms physical
findings and roentgcnograms of the chest The findings are
the same m both the male and female “Idiopathic pneu
mothorax 1s frequently found m healthy indriduals At one
ttme horax was only d with
the mcndcnce of pulmonary tuberculosis bectuse the latter
disease Jeft the lung weak near the apical pleural areas
Pneumothorax occasionally occurs in pulmonary tuberculosis
because these weah areas especially in healed apicel pul

n8=
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monary tuberculosts and an associated emphysema of the
lung close to the plenra may cause an attack of pneumo
thorix Agam we sty 1t may be 1 cause but it 15 very m
frequent

Causes of Pncumothorax When 1diopathic pnenmothorax
occurs mn young adults the chief cause 15 due to 2 ruptured
pleural bleb These blebs are not congemtal as formerh be
lieved but develop when the daphrigms are fixed wath the
glotis closed and when considerable pressure 1s developed
air 15 forced mto the upper lobes The upper lobes we dis
tended and this forceful entrance 1 the upper lobes over
distends pre easting blebs and ruptures the elastic fibers
1 the sub plenral alveolr The blebs are usyally the result
of over distention of the lobes and frequently can be visual
1zed m the apices of both lungs when these blebs become
greatly over distended they may rupture mto the plenra and
cause 2 pneumothorax

There 15 a phase of ife of voung ndults when they piss
through a growng pertod nd durng these perods the
upper lobes are much distended Production of these em
physemtous blebs wiich may oceur bilaterally and chiefhy
1 the apices of the upper lobe m1y be the cause of the oc
currence of spontaneous pneumothorax They mty occur on
one side and subside but 1t 15 known thit 1t 1s common for
blebs to be in both Jungs and therefore, we hew of the
occurrence of a spontancous prncumothorix mn one lang,
which my subside and then 2 reoccurrence of the sime dis
case over the opposite lung When a bleb 15 formed a check
valve 1s formed over the bleb and air can enter and distend
1t when 1t becomes over distended st bursts It frequentiy
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happens that 3 bleb may rupture whule the prtient 15 10 bed
or asleep the walls of the bleb may be so thimed out that
st easily ruptures Therefore we must say that an idiopathue
spoataneous pnewmothorax patients may occur because
of the continual thmning out of the wall n obstructine em
phisematous blebs and this sudden rupture may accur at
any tume of the day or might without lustory of exertion It
15 the chech valve obstruction mechamsm assoeiated with
emphysemataus blebs that plavs a most important rale
the pathogenesis of the disease

Pathogenesis fnasmuch as most cases of spontaneous poeu

mothorax oecur i healthy mdnaduals there 1s scant autopsy
mitersal The pathog of P horax
previously has been based on very few autopsy findings and
m these cases emphy semotous blebs were not demonstrated
Usually the blebs found in these patients were produced by
scarred Jungs where there was 2 weakness w the areas de

veloped by the pathology sn these areas an associated dis

case of the pleura was found Since tuberculosts 1s a common
disease s P horax 15 frequently found
where healed tuberculosis 15 noted with 1ts close assocaation
with the adjacent weahened pleura From the early Iiterature
a dustinct smpression was grven that most cases of diopathic
spantaneous pneamothorax were due to some form of healed
tuberculous disease The extent of the pneumothorax depends
on the size of the emphy sematous blebs and the elastieaty of
the adjacent lung tissue When most blebs rupture the pnen

mothorax may be very extensive The signs of a pneumo-
thorax sary usually there 1s a sudden pam i the chest dif

ficulty m breathung and often 2 dry hacking cough The pan




288 THE ACUTE MEDICAL SYNDROMES AND EAIERGENCIES

varies consideribly and may often resemble wn acute coro-
nary occlusion Dyspnea may be present and chiefly m
creases as the pneumothorax becomes lrger When the
patient beguns to walk dyspuea frequently incrcases The
pan may often be referred to the shoulder or the diaphragm
There may be signs of shock but pam and dyspnea are
chiefly present and both are increised with any motion
Some times spontaneous pneurnothorax mny oceur with very
Iittle acute pun The pam mav be imited and my only radi
ate to the shoulder

Pneumothorax 15 frequently overlooked However the
physical findmgs are always specific On physical exammna
tion there may be hydro resonant signs over the molved
arcn nd because of the pneumothorax the breath sounds
may be absent or markedly duminished On the other hand
over the contralateral lung breath sounds are evaggerated

X ray Lxramination The most important procedure m diag
nosts 15 fluoroscopy and x ray Usually the finoroscope ex
amimition reveals the pneumothorrx if 1t 15 of any suze It
can easily be observed in the roentgenograms of the lungs
During mspiration the lung may have partially re expanded
and the presence of the pneumothorax been overlooked 115
necessary to take a roentgenogram of the lung during expir?
tion In expiration a small pneumothor rx m1y be discovered
because 1n exprration a space my be seen between the lung
and the pleara on the myvolved side

A lustory of sudden pun m the thorax accompansed by
dyvspnea 15 very suggestive of pnenmothorax

Prognosis In patients with idiopathue pncumothon( the

m
prognosis 1s excellent In our expenence when 1t occurs
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apparenth healthy young 1dults there has been no develop
ment of pulmonary tuberculosis Patients frequently hue
recurrences because blebs may occur near the pleurt usu
ally bilaterally and any bleb may develop a check valve
mechanism with a retention of air and distention Because
of the cheel vale mechamsm the bleb may distend and
ulimately rupture through to the pmetal pleura and pro
duce 1 pneumothorax Patients with many recurrences
have 1 favorable Prognosis

TREATMENT

After recogmition of the pneumothorax trextment s very sim
Ple The patient 15 put to hed and kept there untl the lung
e etpands Sm1ll doses of codemne m1y be grven for control
of the cough 1f present Constipation must be avorded
straming at stool may cause a relapse Patients should even
be cautioned aganst laughing smee pul 4Ty pres
sure may be mereased The lung usually re expands in four
tosix weeks

When + tension pneumothorax occurs pressure may be
relieved by serting a catheter mto the pleural space The
free end of the catheter 15 placed mto 1n open bottle con
tanmg a few inches of witer arr bubbles should pass
through the water

A recent surgical method especially n recurrences of
Spontaneous pneumothorax 1s the msertion of substances
mto the pleural cavity wlich produce adhesions of the vis
ceral and partetal pleura However the whole pleural space
may be ehmmated and bleb formation which presvioush
could rupture into the pleural spice may go across the lung
to the medistinum accompanied with much greater danger
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than if 1t had entered the pleural cwity alone Hence this
m1y not be a safe procedure

TRAUMATIC PNEUMOTHORAN

Traumatic pneumothorax may develop m ses eral conditions
1t may occur as 1 result of gun shot or stabbing accidents
falls automobile mmjuries crushing mnjunies of the chest or
any condition where the pleural cavity 1s mvolved Suspect
such a condition when a nb 1s broken for 1t may puncture
through the visceral and panetal pleura In bronchoscopy
and esophagoscopy and n renal operations or sympathecto
rues a pneumothorax may be produced In pneumothorax
where there 1s increased pressure, the heart and medristinum
may be misplaced and treatment 1s cluefly the removal of
the air causing the tenston pneumnothorax

ATELECTASIS OR COLLAPSE OF THE ALVEOLI OF THE LUNG

Atelectasis 1s natormcally a collapse of the alveoh of the
lung and 1t occurs more commonly than 1s generally be
heved It develops frequently bectuse branches of the bron
chial tree to the lung tissue are bloched, the cause of this 1
mamfold For example bronclal secretions or tumors or
even mechameal obstructions are common causes While the
etiology of atelectasis vanes the spectfic cause of such block
mg must be determined when the cause 15 removed  the
lung usually re expands

The ctuse of the obstruction should be myvestigated and
of an etiological factor such as tuberculosis causing an ate
lectasis 15 not found the bronchual tree can be imestigated
by means of bronchoscopy the actul cause of the bloching
can usually be quickly determined For exvample 2 sohd ob-
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ject Yike 1 peanut could cause a bloclang cbstruction and
produce atelectasis of the lung 1i foed 1s aspu-ated 1t could
casth, cause 1 block of the b p
such s obstruction emphyserna may be the end result of
food aspiration

1f frgments of food should cause obstruction 1t may be

accompamed by mﬂﬂmmatmn and infechon which 1n them
sehes produce an d

of the mucous

membrane of the bronchus which may block the bronchus
Jeadmg to 1 portion of the lung

A six vear old child who had previously been treated for
allergy hd a quarrel with hns sister from whom he snatched
a bag of peanuts she puarsued him and before he was caught
ke threw 2 hindful of peanuts mto Jus mouth After a small
cholmg episode he had a return of his asthrastic attacks The
left Jung chid not expwnd s fully as the nght lung Duning
expuation air escaped trom the normal nght lung but could
not escape from the left Tung because of the block m the
mam bronchas due to the aspiation of the peanut The left
Jung appeared to be as fully extended as the nght hing this
was noted during fluoroscopy  The left lung was dull over
the upper lobe and the breath sounds were dminshed i m
teastty Owver this same site wheezing rales were heard The
medastinum had moved toward the left and becawse of the
Instory of the sudden swallowing of peanuts aspwaton of
a peanut was suspected The patient was immediately bron

choscoped and 2 peanut recovered followed by disappear
ance of all svinptoms

Hemorthage Thuis may be a cause of atelectasss but when
the blood 15 absorbed the welectasss disappears This mav
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occur in 1 great many conditions when we think of hemor
rhage the most frequent cuse 1s pulmonary tuberculosis
Here the sputum examination may be positrve for tubercle
bacilli and the explamation for the c1use of the hemorrhage
nd possibly the cause of the atelectisis my be suspected

Symptoms One of the frequent complications of pulmonary
wfarction 15 atelectasis the extent of the pathology will de
pend upon the broncht mvolved In such cases the atelect1
s1s 15 very apt to be demonstrated by physical signs Breath
sounds 1n the lung mvolved are absent the medrstinum and
heart are pulled toward the side of the thorix inohed and
the diaphragm on that side 15 usually ligh When atelectasis
occurs with pulmonary emboli there are many symptoms
especially where dyspnea tachveardia and ovanosis oceur
and where respiration 1s mcreased 1lso wlere prostration 1s

great

Respiratory Movements The chest on the 1ffected side looks
flat and narrowed There may be depressed mtcrcostal spaces
and usually the respiratory movements re dimimished or
absent Sometimes tlns condition 1s assoctated with pleural
fld Frequently the tubular breathing which may be heard
over the flat note 1s caused by sound transmussion over the
pleural effuston of an underlving atelectasis

Pulmonary Carcinoma This should always be considered as
a1 possible diagnosis Even when tubercle bacilli are found
there may be a co euistent tuberculosis and carcinom? It
should be recalled that most caremomas of the Jung anse
from the mucous membrane of the bronchia) tree In penph
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eral carvinoma absence of breath sounds 15 very common
and 1 the mamn bronchi 1t may take a long tme before
growth of the tumor blocks the arrway In early carcmoma
of the periphery of the lung dumnished breathing 1s one of
the chief signs Wherever dtmmshed breathing occurs as
atelectasis 1t should be remembered that such a condition
may conceal the occurrence of pulmonary mfarction It has
been our expenience. that where a diagnosis of atelectasis has
been made the pathologist very often finds a pulmonary
farction the latter condition 15 frequently masked by the
diagnosis of atelectasis With the blocking of a bronchus
the most important dufferential d 15 pub y car

cmoma A patient may have been bronchoscoped and the
caremoma mssed

Tuberculosis Neat i importance 15 the diagnosis of pulmo
nary tuberculosis However 1t 1s important to remember tu-
berculosis and carcnoma may co exist w the same lung and
the presence of tuberculosis does not rule out the possibihty
of a carcinoma It 1s wise to remember that 1n primary tu
berculosis a large glind may block the major broncln and
cause atelectasts

In summary 1t 15 recognized that there are many factors
which cause an atelectasis and which mvolve part of a seg
ment or even the whole lung The etiology of this atelectasis
must be studied there are many factors and the exact cause
maust be determined When atelectasis occurs there may be
sufficient ventilation for an indvidual to carry on if there 15
no progression of the disease
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Pulmon iy hemorrhage should not be classified by the qun
tty of blood coughed from the lung 1t may be 1 glhssful or
more or it may be very much less There was 1 time when
pulmonary hemorrhige was closely associated with pulmo
nary tuberculosis one of the great authortbies m tuberculosis
stated that hemarrhige should be a tablespoonful or more
m order to mdicate the possibil I bercult

y of y

This was w unfortunate defiml&mnx of pulmenary hemor
thage Under this concept phy sicians would inquire whether
a tablespoontul or more was coughed from the lungs before
venturing a diagnosts If the blood rused was less than a
tablespoonful a diagnosts of pulmonary tuberculosis was
not considered likely Later any evidence of blood coming
from the lungs was thought to be a tuberculons lesion of
the lung Anv evidence of blood whether 1t 15 seen alone or
mixed with sputum 1s now considered as an hemoptysis The
important diagnosis 1s to determune where the blood comes
from Pulmonary tuberculosis at one time w1s the most com

mon cause of hemoptysis or blood tinged sputum Lven to-
day witha marked decrease in pulmonary tubereulosis hem

optysis or blood tinged sputurn ts 2 common finding m ths

disease
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Next to tubereuloss the most pulmonry disease
1s carcinoma of the lungs When hemoptysis or blood tnged
sputum 15 noted 1n the ustory a dhagnosis of pulmonary
tuberculosis 1s considered first and pulmonary carcinoma
next

Couglung of blood may come from many diseases of the
lungs and 1s frequently found i broncluectasis and infarcts
of the lung Tt may occur in pulmonary abscess but not as
commonly The important finding 1 pulmonary abscess
since most of these mfections are acrobic 15 the foul odor
assocsated with the cough and expectoration but hiemoptysis
may also occur 1n these conditions One of the causes of
hemoptysis frequently overlooked 15 bloody sputum associ-
ated with an acutc hypertension where the lung 1s mvolved
Hemoptysis or any bleeding from the bronchi may be asso-
crated with cardiac disease 1n pulmonary pathology caused
by parasitic infections Blood spitting 1s a frequent discov
ery m Friedlanders p with 1ts pecuhiar cherrv red
colored sputum In years past when syphilis was common
one occasionally saw latent syphilitic conditions where a
Taceration of the larynx 1n the third stage of the discase may
cause bleeding the blood coughed up may suggest ongin n
the lungs Ulceration m the larynx trachea bronch: and a
ruptured aneurysm may cause hemoptysis In crushing i
Juries of the chest blood may cause an obstruction of the
arr wavs The presence of pulmonary hemorrhage demands
immediate mtensive mvestigation of the lungs

When liemoptysis occurs an < ray of the lungs may dis
close a cavity 1f a single cavity 15 seen 1n the lung hemor
rhage can be controlled by pneumothorax In view of the
recent knowledge concerning anti tuberculous drugs 1t 15
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considered wise to provide chemotherapy at the time pnen
mothoray 1s nsututed With collapse therapy both antt
tuberculosis chemotherapy and antibrotic therapy 1n the form
of streptomycin should be given, expentence has shown that
this combmation 1s more ful than when only anti
tuberculosis therapy 15 used When pneumothorax cannot
be done 2 pneumoperitoneum plus chemotheripeutic drugs
should be mstituted at the same time

Pulmonary stones (usually called primary complex) are not
uncommon 1 the hlar regions mn chest films Our experience
has shown that rotation of the pahent dunng the fluoroscopie
exwmination m1y reveal changes m the root arets not scen
1 the conventional x ray taken m the postenor anterior post
tion When a stone ruptures into a bronelnal artery the sub
sequent hrmaptysis may be severe Such a diagnosis 1s more
Iikely when the patient expectorates a pulmonary stone If a
diagnosis of pulmonary tuberculosts cannot be made carer
nomn of the bronchi must be considered A diagnosts of pul
monary tuberculosis or any other type of pulmonary pt
thology does not necessnly rule out malignancy  Until 1
dragnosts of pulmonary malignancy can be completely elim
mated 1t must be suspected The discovery of tubercle ba
el n the sputum 1s naturally very helpful in the diagnosts
of pulmonary tuberculos:s although a negatne sputum does

not 1ly rule out v tuberculosis

Bronchoscopy Tnasmuch as careinoma of the Jung usualiy
takes its ongn from the mucous membrane of the bronchus
the bronchml tree should be carefully my eshigated The
tracher and the broneh: are extensive areas for ms estigtion
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and 1t 15 not uncommon for 1 number of Lronchoscopic ex
ammittons to be made with negatve findngs In actual
practice tomograms of the lungs in the antenor posterior
views from 4 em to 14 em should be made before broncho-
scopy If susprcious lesions are noted the bronchescoprst ean
now nmnestigate these areas and bropsies can be secured

Bronchiectasis Hemopty sis 15 common i bronchiectasts and
has 4 tendency to recur A diagnosis of bronchiectasis
should be confirmed by 4 bronchogram Dilatation of the
bronchr 15 common after broncluectasts of long duration
Recurrence of hemoptysis 1s 2 common occurrence 1n bron
chiectasis It should be noted that pulmonary carcinomn also
occurs m patients with bronchiectasis  Carcimoma 1s fre
quently noted m such mstances durmg the bronchoscopic
procedure Narrowing and ngidity of the bronchy 1s not un
common in neoplastic disease

TREATMENT

The treatment of pulmonary hemorrhage depends on the
etiologs of the disease Should the hemorrhage be severe
therapy mayv have to be mitiated immedately Otherwise
diagnosts may be established and then treatment begun To
control bleeding 1 pulmonary tuberculosts pneumotharax
1s frequently mducted or p p if the situation
presents the mduction of a pneumothorax If both these
methods fail then the modemn chemotherapy 15 given, which
consists of streptomy cin one gram twice weehly mtramuscu
larly and datly doses orally of 1somaznds and PAS Usually
sontazid 15 given m the dosage of 4 mg per hilo daily
four divided doses and PAS 18 grams n divided doses three
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tumes dailly This therapy my be suffictent to stop the hem
orrhage and clear up the tuberculous disease

When hemoptysts 1s small a blood corgulant such as Ce
anothyn may control the sitution

Hemorrhage may occur 1 many siturtions nd collpse
therapy 1s used when the bleedmg 15 severe Treatment will
depend on the diagnosis of the etiology of the disease



XXIV | ACUTE BRONCHIAL ASTHMA AND
BRONCHO PULMONARY ALLERGIES

Asthma 15 a discase charactenzed by spasmodic attachs of
wheezing and conghing caused by srregular penods of con
traction of the broncht Wath these attacks of wheezing there
may be penods of dyspnea and they ave most frequently
allergie in ongmn It 15 not unusual for these attacks of cough
wheezng and dvspnea to be dagnosed as allergie asthma
Aspreatron of a foreign body into the brovchus or & dwision
of the bronchial tree will produce the same symptoms These
svmptoms mas, also occar wuth fibross ov pressure which
domnishes the lumen of the bronchus Therefore we may
have svmptoms of cough wheenng and dyspmea and not
have an allergie bachground Obstructive emphysema may
be accempamed by these symptosms and thas condition 15
uspally suspected to be asthma

Fluoroscopy and X rays X yays taken on mspiration and ex
pation wolk revenl a shuft of the mediastmum to the lang
which 1s obstracted f obstructton emphysema 15 the cause
of the svmptoms also the mvolved lung will ppear smaller
on mspiration than the normal lung On epiration the re
~erse happens and the mediastmum shafts toward the normal
Tong which is deflated whereas the affected lung still holds

299
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some of the ur The normal 1ppeurs to become smaller
and about the size of the obstructed lung This may be con
firmed by fuoroscopy and xray examnation durmg the
mspiratory and expratory phase Where obstructive emply
sema oceurs the diaphragm of the im olved lung appears to
be raised

The following case 15 1 typreal example of an obstructive
emphy sem 1 w here there had been constriction of the broneln
m the left upper lobe due to an old tuberculous discase The
tuberculosis was arrested but due to constricture of the
bronclu leading into that lung there w1s an obstructne
emphysema Tlus patient was bronchoscoped and the fibro-
s1s n the bronch was reported but the wheezing cough 1nd
occasional dyspnea has been contmuous since 1939 The only
relief 1n such a ease would be to remove the lung Many phy
sicians had attempted to treat tins patient for an allergic
condition She was seen in 1952 and stll has the same ob
structive emplhysema She stll has pulmonary sigos of m
asthmatic condition with rales i both lungs nd parovysmal
pertods of dyspnea

Usunlly asthma 1s due to aniphylactic mamfestatons
sensitized persons winch ctuse a constriction of the broncht
The anpliylactic conditions 1 sensitized persons are the
most frequent causes of asthma The bronel: become con
tracted and produce a localized or generalized contraction
of the bronch throughout the lungs Tius form of asthmi
oceurs 1 the early decades of Iife

We must issume that anaphy Jactic mamfestations 1 senst
tized persons are the, chicf causes for bronchial asthma and
we must also assume that unless one finds the cause of the
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production of this sensitvity, the asthmahe condition may
persist for years

Asthmatic conditions occur frequently 1 persons who
bave a hnstory of predsposiion They have symptoms that
may be traced to bronchial asthma and which hav.. accurred
m the father or mother or some member of the immedtate
fimly Therr parents or some member of thewr fanmlv may
have 4 hustory of hw fever, urticarsa or a pecultar sensstivity
to a food or odor One must rule out other conditions that
may produce a sumilar preture Other conditions that should
be looked for are cardhac and hidney disease

It has been stressed that in childhood and adult hife up to
the age of thurty there 15 probably an allergic cause unless
we are anare of the asthma being due to the causes previ
ously mentioned Asthima of the allergte form may occasion
ally aceur past thirty years of age after forty years we shoald
assume that the cause 1s nat allergie

BACTERIAL ASTHMA

Baeterial asthma myy be dificult to dentify shin reactions
are not easy to prodoce m humans Bat where there s no
bactenal infectron and no positive shin reaction the absence
of the shin reaction does not rule out the condion There
may be 2n associated poly pord sinusites m asthma s should
be looked for m the mtrmsie causes of asthma

TRUATAMENT

Treatment of acute attacks are not difficult Common ther
apy 1s by wnjection of adrenalw chloride from 25 to 1 ¢ of
1000 sofntton of adrenaln chionde This may be repeated at
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1/2 hour mtervals until the attach 15 controlled Epmnephrine
s a vapor or aerosol may be mhaled m 1 to 1000 solution
In severe asthmatic attachs o gen 1s of great help One of
the drugs to be used with caution 1s morphme It 15 impor
tant to remember that morphine may precipitate 1 asth

matic fatahty When the patient 1s ¢y inosed there 1s nothing
more helpful than otygen and 1t 15 best given m n oxygen
tent When sesere attacks occur ammopli llme 15 1 very m

portant drug In ntravenous mjections of 1mmophylime
there hve been 1 number of acadents When the same
amount of amimophyHhine 1s put mn 2 glass of tap water and
grven by rectum 1t usually 15 as effective as by the mtrayenous
route 1n my expertence Ammophyllme should be rdmnts

tered 1n this way One of the precautions 15 to mike sure
there 15 a clensing enema before grving ammophy Hine per
rectum To repeat admmstration of ammophyline per rec

tum nd mamtuning the patient 1 n oxygen tent 1s the
best method of treting status asthmatiens In severe cases
of asthma ACTH mjections have 2 definite value Cortisone
15 of great help n continuous asthmatic attacks When cort

sone 15 preferred use smll 1nd contmaous doses of ACTH

about 20 mg two or three tunes a week
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Pul y embolism 15 g My dered to be 1 comph

cation following a surgical procedure Its medence as a
post surgica} complication vanes from less than 1 0% 10 gen
eral surgery to about 2 5% m special forms of surgery We
are more mterested 1n the diagnoss 1n medical cases becuse
while it 1s simple to make the diagnosis following sargery m
medicme 1t 1s frequently overlooked and not diagnosed
The comphcation 1n medicine may be as high as 1302 In
patients who have had long rest peniods the meidence may
be much higher and the diagnosis 15 made more frequently

by the pathologst at the autopsy table than by the chman
during hife

TUHE CLINICAL DIAGNOSIS

Thos mnay be very difficult the symptoms are most bizarre
and there should be more educational time devoted to ex
plaming these symptoms so that they can be more easily
recognized We usually suspect such a diagrosis when there
are symptoms and abnormal physical findings 1 a chest
following surgery As a medical pheation pul y
embohism 1s too mirequently considered 1t 25 important that
a diagnosis be made since pulmonary embolism usually re
curs A recurremt Attach may be fatal and could be pre
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vented if the pitient 1s treated properly Therefore though
the clincal diagnoss 1s known to be most difficult the sy mp
toms physical findngs ¥ rays of both lungs, electrocardio
gram and other dragnostic tests of pleural flied or sputa if
present should be carefully considered When 2 diagnosts
1s suspicious 1t should be considered as equal to 1 positne
diagnosis

Pulmonary emboli most frequently ongmate i throm
botic vems of the legs Tlns 15 the most common cause but
pulmonary emboh m1y also come from the pehic vemns
during pregnancy puerperal sepsis prostatitis and mural
thrombi of the right chamber of the heart Dislodgement of
emboli from these sources 1s brought about by a rapid nse
and fall of venous pressure incident to stramng at defect
tion cotus Lifting partuntion or vigorous exercise this 1s
called effort thrombos:s

Pulmonary embolism may oceur 1s 1 complication of
surgical pracedure In general surgery the mcidence vutes
and 15 considerably less than 10% When surgery 1s done 1
the pelvic area the ineidence 15 mereased and the figures arv
about the same m partuntion The ncidence of pulmonn
embohsm 1s lugh m amputation of the thigh

Pulmonary embolt 1re frequently associated with curdiac
disease especially congestive heart fulure coroniny dis
ease particularly following acute myocardial mfarctions
rheumatic heart disease especrally with mutral stenosts and
atnial fibrllation and hypertensne heart discase Prolonged
:mmobthty 15 often a cause of pulmonary cmbohsm

ms The symptoms of pulmonary embolism m?y €13
e actual

Sympto
sly be ovetlooked and as many chnicians stite th
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diagnosis may be very difficult to determie Pulmonary
embolism once suspected should be treated as though
defimte diagnosss had been made Treatment may prevent
the recurrence of pulmonary embolism which could be
termmal The knowledge or suspicion of small pulmonary
embol; may prevent a fatal recurrence

Pleural Pam Sharp but momentary pain 1n one or both plen
ntic areas may appear at either or both bases of the lung
The pan m the pleura may be pieremg and rapidly disap
pear Cough 1s 4 frequent occurrence and may disappear as
rapidly as the pun m the pleura With the cough there may
be a shght expectoration which may even be blood tinged
and there may be an mcrease 1 the temperature, pulse and
respiration rates These symptoms disappear rapidly and
may not be mentioned to the physician Further attacks may
occur and the symptoms agan rapidly disappear When
there 1s piercing pam over one or both pleura 1t 1s fre
quently referred to the corresponding shoulder Such fleet

mg attacks should make one suspicious of pulmonary em
bolism

Pamn Over the Medastinum This 1s common and suggests
the possihility of cardiac attacks The mediastinal pains are
very shight Pricking pam mav suddenly appear over the
pleura on one or both sides of the chest Attacks of mild
fatigue and short episodes of dyspnea may also occur In
more, extenst e pulmonary emboltsm the symptoms are more
constant and simulate pulmonary diseases with cough
hemoptysis dyspnea chills and fever Pleural effusions may
occur and may be hemorrhagie One or both diaphragms
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my be displaced and appeir high m the roentgerogram
or i the tomogram

Atelectasis may oceur 1 both of the tungs and frequenth
resemble bronclial pneumonie patches Pun and tender
ness over the chest wall may suggest pulmonany emboh The
pitient may become jundiced With mfarction of the 1efe
lower Jung there my be pam over the upper abdomen

Case 1 A 4o vear old male employed as a press operator
The patient had pun m s nght antenor thorax and close
to the sternum and occasionally m the left antertor thors
He had occsonal pam 1 his nght ecapital region Fre
quently the pun would last from five to six hiours When
the pain occurred 1t was very severe Occasionlly be wonld
be nauseous and was told he w1s jumdiced The pun fre
quently occurred nterorly and close to the nght medas
tinum

An \ray dated 51757 showed accentuation of the
bronchil markings 1n the nght root arer 1nd along the
descending bronelu In hus left Jung the shadows were srrmf
Iar to those seen m the nght lung There was 2 good dealal
prenchvmal caletficition and the bronch: to the Tower por
tion of lus left lung were accentuated down to the di2
phrigm There were some small p'xrenc)l)'m'll nfiltrations (l!“
the lower third of the left lang There were costo-phrenic
hes ons m s nght diaphragm and there was % symeliw c(;ﬂo
ditton 1n the left dirphragm wath the costo phrenic angle 1‘:
obliterated This patient exlubited symptoms of paiz }“
thorax—sharp and fleeting m character By the tume hE
called Ius physician the symptoms were usually absent

aken
Tigure one was 1 repraduction of a racntgenogrum



PULMONARY EMIBOLISA 307

Fig 1

of hus thorax and a stmlar condition was obseryed as s the
xray taken when be was first exvamined A tomogram was
done and 1t was noted that the bronchy m both langs were
accentuated with caleification along, the broneln However
m the left lung the accentuation was very marked and ¢x
tended to the dnphragm Tigure two was a tomogrph
taken at § cm n the antenor postenior posttion



‘308 THE ACUTE MEDICAL SYNDROMES AND EMERGENCIES

g 2

In Jus lustory the patient complamed of pun over lus
upper abdomen and stated he frequently was jaundiced
After viewing the < rays 2 dagnosis of pulmontry emboh
was suspected especilly because of pam in the nght and
Jeft thorax the nght border of the medinstimum sud the
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rapid disappearance of all these symptoms The spasm of
pam that occurred in the nght upper abdomen can anly be
explamed becwse of the pecuhar pulmonary shadows that
were noted m the lower portion of the left lower fobe Be
eause of the bizarse symptoms that sceusred 1 the tharw
and mediastnum  an electrocardiogrum was tohen and
shoned that he had a prolonged § 1 Lead 1 and a sturred
QBS m Lead g This occurrence suggested the possibihty
of a nght bundle branch block The defiate diagnoss of
such a block could not be confrmed because there was no
amilar shoriag m 2 or g

It 1s to be noted that 1 Case 1 the ptsent showed no
abnormal physical findings n Ius lungs and over hus heart
There was 1 hizarre climical condition where pan occurred
over the mediasimum and abdomen and there were also
repeated attacks of jaundice The patrent was treated with
anbt coagulation therapy and the vamcostties m the nght
and left legs were removed

Case 2 A 55 vear old female who 1s an mstructor of re
habilitation therapy The patient stated that three months
previously she developed a cold m her head winch lasted
for abont two and one half months She finally went to a
physician who fluoroscoped her and told her she had
preumomtis She was advased to be hosprtalized

Her symptoms were chiefly pam aver the nght thorax and
over the mediastinumn She had abso been jaundiced about one
month previously There was & question as to whether she
rmght have a neoplastie disease of the nght lung

Figure g 15 a reproduction of a conventional X ray taken
when the patient was first seen on May 21 1937 1t showed
a dissernated smfltvation w her nght fung that extended
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Fig 3

down from the seventh nib to the pleura The bronch down
from the root region to the mediastinum were accentuated
There w s also some pathology noted m her left lung about
the vieimty of the seventh b The root shadows in the left
Jular regron showed some evidence of caleification The
physician who thought she had preumonitis also thought she
mught have 2 neoplastic discase and 2 temographic evami

nation of the patint was made a sputum was sent to the
Paprnicolou Laboratory for exammation for tumor cells

The x ray of May 31 1957 showed 1 Iuzarre type of broncho-
pneumonnt mn the lower third of the nght lung
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Fig 4

Tomognphxc study was done Tigure 4is a reproduction
of the ¢ cm antenor postenor ¥ ray which revealed a
shadow to the might of the spine that eatended from the
sixth b down to the chaphragm It 15 noted here that the
ught duphragm 1s ligher than the left diaphragm There
15 an adheston from the wner third of the diaphragm to the
pleura and the pleura seems ta be obliterated There 15 con
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stderable calerfication and extensnve shadows are seen to the
nght of the spme Tomogriphic studies of the lung were
taken from 4cm to150m The 4 cm film has been previously
deseribed the 6 cm fllm showed the costo phrenic angle to
be obhterated on the nght The pecular string Iike adheston
to the right pleura had disappeared and the same shadow
tht was desenibed mn the roentgenogram at 4 cm had dis
appeared The nght dmphragm was rased Caleification
ws still present near the root region The left lung nd
bronchual markings to the left lower Jung seem to be more
accentuated and reach the left diphragm the 8 cm AP
film show ed the right diaphragm to be rused and the shadow
noted before had disappeared Bronchial markings along the
left lower bronchi were still accentunted the 10 cm film
showed some resolution of the pathology previously seen
but accentuition of the bronch: to the right and left hilar
regions was still seen the 12 em AP film showed 1 new
shadow m the nght lung which extended to the pleura and
descended dawn to the diaphragm and over to the medias
tinum Tlus shadow was very antertor m the lung and seemed
to be 1n the middle lobe The night costo phrente angle was
still obscured The broncht had become less exaggerated
Figure 515 1 reproduction of the 14 em film 1n the anterior
posterior position this level 1s m the very antenior portion
of the lung and shows that the shadow previous described
had become very exaggerated extending from the medustt
num straight to the pleura The costo phremc angle was sull
obliterated In this tomogriphic series the nght diaphragm
alwnys seemed to be distunctly lugher than the left espectally
s the 8 em film where it was considerably Ingher

The patient wAs bronchoscoped and the exammnation st
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Fig 5

veded 0o abnormal findings in the bronchal tree
™ negatne for carcmomn cefls nt coaguli
%15 begun

Ant coagulation (herap\ was continved for g maonthg
When thg patient Ind an clectmcardxogmm done on 5 4, 57

the bmpsy
on therapy
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she had a left aus deviation and an old posterior mfarct and
an accentuated Q3 Here 15 a severe case that originally sug
gested 2 broncho p and xray 10n re
vealed a shadow that could posaibly be 1 neoplism but
wlich finally completely resahed A possible source of the
pulmanary embol was looked for and both legs were exam
med In the left leg the vems were normal 1 the nght
pophteal space there were many small vems visible and
there were small vancosities on the penphery of the nght
thigh

Tenderness was present over the upper thoray, the
Jower thorax and close to the mediastinum The position of
both diaphragms was d rited 1n \ rays of the lungs
and also i Jaminographic studies of the lungs The anterior
films of the tomogram demonstrated an apparently normal
diaphragm but m the postenior films the diaphrigm ap
peared rased

Case 3 A 68 vear old white female Tins patient had been
11l for the past ten weehs She had developed 1 productive
cough which was very severe She had precordial pam winch
rapidly disappeared and also had severe Jeft scapulr pam
She had many upper respiratory ifections accompanied by
productve cough m the past fow years The present attick
was very stmilar to those she had in the previous fow years

She was seen with a diag of a possibl T
the left upper lobe with some abscess formation m the
rud portion of the Jung When evimmed there were many
rales over both upper lobes both anteriorly and Pastcrmrl)
Associated with these sibilant rales were heard mmy moist
rales The heart was normal cxcept for the fact that oves
the apex of the heart a systolhe sound transmutted towards
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the aullr was heard and there was m accenturtion of the
second aorte sound

En view of the fact that there was a question about neo
plastic disease a Papanteolaou test was done on her sputum
which was reported negative A sputum was also evam
med for tuberele brcdh and was also reported negatne
An electrocardiogram was taken 7 15 57 and revenled 1 nor
mal tracing,

A sensitnaty test for antibiotics shoned the patient to be
sensitve to wchromyesn panmyvemn terrumscin albamyen
neomvemn and chloromycetin She was found resstant to the
following albamyein vureomiom erythromyan matronm
an cathomyein dihydrostreptomyetn furaein and fundan
tin It was decaded to put this pattent on 4 sensitive antibiotie
for one month to be changed monthls to another sensitive
antthiotic She was gven sigmamvemn achromyem panmyem
and chloromycetin for one month each the antibioties to
be given only for one month so that the pattent does not
become resistant This pitient did vers well with her bron
chial condhtion on this regime When she first became 1t
she bad a large mass m the left upper lobe and there was
evudence of some shadows over the left lufus that showed
multiple cavitation She had manmy sitbrlant moist rales over
the left upper lobe both antenorly and posteniorly

Figure 6 15 a reproduction of a postenior antenor film of
the chest taken when this patient was first seen on 7 15 57
This xray demonstrated that she had myvoliement of the
prrenchyma of the left upper lobe with considerable accen
tuation of the bronchs leading to the hulss She had an
mterlobar tichening and m the muer thied of ths area one
could see ault: Joculated areas of ruefaction as though there
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were multiple httle cavities present In the nght lung there
was evidence of 1 good deal of cletfication along the broneln
nd the root tre1 extending 1lmost to the diplirigm A
dragnosis of pulmonnny infirchion was made in both the left
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and right lang probably more severe m the left, complie ated
by a severe bronchiil infcetion There wos ro adar to the
sputum

Figure 7 15 a reproduction of 1 posterior anterior ¥ 17)
of thus patients chest taken 11 16 57 The shadows noted m
the left upper lobe liad resolied At the lulwr areis ther
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was accentnation of the bronchral markings where there was
some calaification The nterlobar shadow that lbad been
noted n the left lung had almost completely disappeared and
the area of mfiltration below 1t with rarefaction had disap
peared The bronchril markmgs previously noted werc not
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Fig 7
as severe The shadows  the right lung were much 1m
proved Physicil exammation at this time revealed a com
plete disappearance of all physical findings The patient
felt very much improrved Her cough subsided and she could
net rase any more exp wn  Her d 1 and
shoulder puns had disappeired She had gawed eleven
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povnds and she was completely free of her symptoms This
pitient w s not treated with antt coagulant theripy becwse
of her age which was 68 years

Pathology The recogmtion of pulmonary embohsm really
dates back to 1822 when Lance deseribed 1t Pulmonary
embolism m1y occur with or without infarction In sl
emboli whether mfarction occurs or not 1s stilt contro ersial
It 15 important that the pathologist record the fatal cases
there 1s verv scant literiture on such lethal pulmonary
emboh since they evist only for a short duration and as 1
rule do not come to the autopsy table When nccropsy 15
done 1 missive cases the medrastmum and heart are found
to be pulied over to the affected lung the driplragm 1
usually raised and the lung m1y even be collpsed firm nd
arless The wurless lung will sk n water Bilateral mvohe
ment of the hungs 1s a frequent occurrence

One finding common 1 mfarets of the lungs 1s the closc
procumity of the lesion to the sub pleurd arer Fhe mfwct
1s usually firm and varies i color from red to black The
area mvolved also vares 1t my be as small as 1 pea wd
often a whole lobe or even the entire lung 15 mmvolved
Charctensticilly the mvolved area 1s usnalh m close con
tact with the pleura and the fower lobes are 2 favored site
The areas are usually durk m color when they are recent md
when they are much older they are reddish i color wnd 1p
pear ike diffuse blood clots

Infarets may be compheated by pneumothorix or hemo-
preumothorat or even a pyo preumothorax The microscoptc
examimition shows the mir cells and walls distended with red
blood corpuscles In very massive cases it 1s not unlikely to
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find an atelectatic lung 2 logh daphragm i the side n
valved and alo the mediwstinum pulled toward the side
myohed

DIAGNDSIS

There may be great dificulty i making a dragnoss of put
manary embol the findungs may be nterpreted s a broncho
pncumcma an atelectasis pleunssy pencarditis myocardial
hori and heart
fbure hen the Jatter mlght be the source of the pulmonary
emboh  Where there 15 evidence of phenpheral venous
thrombowis  pulmonary embolism shonld be considered
Where there 1s sudden onset of pleuritic pam with no obyious
etplanation of this conditton a broncho pneumomia which
does not follow the usual course 2 sudden pleural effusion
or a sudden puzzhng post operative fever a diagnosis of
pulmonary emboh should be entettaned
Pulmonary embohsm frequently follows congestion of the
Jungs an heart disease Hemoptysis may or may not oceur
but in the presence of the mmtrl stenosts one should think
of the possinhty of pulmonasy embolista

Elect tiog The electr liog) may  seveal
nothing or may help to dingnose pulmonary emboh The fol

Iov.mg patterns may ocour

Pattern 1) Lead s—Prolonged §
Lead g—Accentuated Q

Pattern 2) Lead 1—Prolonged §
Lead g—Aceentuated Q3
Inversion of Ty
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Lobar p na s a p seetl infection of the aheolir
spaces of the pulmonary tissue and one or more lobes may
be ivolved When the disease 15 acute 1t appears suddenly
and the charactenshe symptoms are sharp pun i the chest
chills and Iugh temperature It 15 usually associated with m
extensive consolidation of part of one or both lungs there
may be evidence of mtoxication and the progress of the dis
ease 15 unpredictable It may go on to a fatl ending or to 1
resolution 1nd disappearance of most of the symptoms
There may be sudden disappearince of all symptoms as
the ensis and the patient ripidly appears well On the other
hind symptoms may disappear slowly and recoveny be more
gradual tlus occurs m lysis where the recovery 15 due to
slow absorption of the infection When there 1s continuous
v ols ement of the lveolar air cells the concept of broneho
preumoma 1s apphed to the disease When tins occurs the
disease may termunate etther by ensis or lysis

Nunety per cent of Jobar pneumonn are caused by pnet
mococcus In patchy types of pneumona and broncho
preumoma  there may be other orgtmsms such as strepto
coccus hemolyticus Friedlanders bacillus  staphylococcus
ureus hemophilus mfluenza and even tubercle bacillh The
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argamsms should be identified usually pneumacoccus 15
the most prevalent orgamsm but one should also look for
other possible argantsms If the pnenmococens 15 found st
should be typed this can be done either from the sputum
or the blood stream Streptococer hemolyticus are usually
found m about two to three pes cent of all cases Friedlanders
bacith 15 one to three percent staphylococcus hemophulus
mluenza and tubercle baailli oceur m this arder of fre
quency Streptococcus may be a pumary nfection and may
follow a tonsithitss pharyngatis or scarlatmiform rash Fre
quently streptococens infections may be a compheation of
mfluenza mfections When the disease 1s very diffuse through
both lungs Friedlander s bacillus should be suspected espe
oally where there 15 profuse bilateral mfection of the lungs
In Fredlanders bacillus wmfections the sputum may be
wiseid and sometimes cherry colored These orgamsms can
easily be demonstrated they have gram negatne stain and
are readihy 1dentified Blood culture may be positne

In atvpreal pneumonias a search for the followmg organ
ssm should be made It 1s not uncommon to find pnittacosss
thus disease shounld be suspected i all cases where birds
whabit the household for mstance parrots parakeets ete

1t 15 common to dnde lobar pneumonta wto three stages
the first stage s inflammatory the second stage ss a fillmg of
the ah eolar cells or red hepatization the third stage 1s that
of gray hepatization In all three stages the lung appears to
be firm

The first stage 15 rarely seen at autopsy 1 this stage the
capitlanes of the aheolar walls are diluted with plasma
There 15 an outpounng of protemn nch cdematous fiwd nto
the alvealar spaces tius becames @ cultuse media for poes
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mocacer These organisms are frequenthy transported from
one alveolus to another from lobule to lobule and lobule to
fobe The first stage 15 ealled 1 stage of engorgement

The second stage 15 the most common stage found 1t
2utopsy here the lung 1s usunlly found 1 red hepatization
At this stage there 15 i nflimmatory exudate filling all the
alveolar spaces and the lobe appears firm and dry The 2l eol:
apper to be filled with 1 course mask of fibrn 1 which
there 1re many pneumococer red corpuscles polvmorpho
naclewr leuhocy tes ind desquamated epithehl cells There
also may be some mononuclear wandermg cells or lympho
cvtes The leukocytes we clearly outlmed and turgid Many
of these leuhocytes show active phigocytosis and contun
many pneumococer The lobes imvolved may be one or sev
ertl they are usually hard and heavy The hardness 1s crusced
by consolidation of the lobes which appenr to be arless wnd
easily sink in water

In the third stage wlnch s that of griy hepatization the
red cells have undergone Inking and scem to hnve disinte
grated When the leukocytes are noted here they appear to
be partly ragged Mamy desquimated epithelal cells are
present Pneumococer when noted usually do not stun bnl
liantly s 1n the previous stage of red hepatization In this
stage the blood has difficulty passing through the lung and
the latter appears to be avascular This 15 when ensis usually
stirts It has been noted that patients rarely die durng
gry hepatization When symptoms do not stop abruptly
Iysis may occur this process 1s usually explamed by pneu
monte areas becoming wasculir more slowly In the first
two stages of pneumonin there 15 an absorption of the toxice
substances 1 the third stage the symptoms ceise
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Symptoms When first seen there may be a mmor fustory
of slness Usualfy there 15 a lustorv of a mild pharyngitis
before the present symptoms occur This nasophary ngtis 15
frequently followed by chulls winch Jast from a few munutes
to almost one half houwr There may be shahmg chills these
may be so severe that the bed shakes There 15 muhed chat
tering, of the teeth the chills usuall ocenr =t the begmmng
of the pneumonsa There mw be marhed chest pam this
occurs at the very onset of the pneumoma and may even pre
cede the chidls Paw 15 very charactenstic of preumonia 2t
may be 2 stabbmg pam and 18 often 1ecompanted by cough
and rapud resptrattan The pam may be caused by an wfiun
wation of the plewrs over the site of the preumonc area
The cough s frequently assocated with a rusty sputwm
Thus 15 due to the muxture of mucus nd blood formed 1n
the whlammatory process 1 the alveolar spaces w the hung
Tever and toemua are constant with the pneumocecent
process The patent may complam of severe weakness
the legs and this 15 associated with marhed prostration When
the fever and toxemia cease gray hepatization ceeurs

Physical Findings P should be suspected where
there 13 any dumnution m the miensty of <ounds m the
early stages Frequenth this may be the only Ending of
superficial mffamamation of the lungs n early wlaramation
of the central portion of the lung there may be no abnormal
breath sounds Very often because the pathology 15 cen
trally located the superficnal portion of the Tung may be
eraphy semitous and wppear normal When breath sounds are
dummsshed suspect the occurrence of 3 preumome process
when lobes are consobdated there 15 a marked dimmution
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of breath sounds and bronclunl breathung may be heard over
the lung When symptoms persist and dullness mcreases
particularly over the pleura search for 2 probable pleuril
effusion which can easily be venfied by mserting n aspirat
ing needle over the suspected area When 1 pleural cffusion
occurs there may be exther  sumple effusion or an empyema

DIAGN\OSIS

Whenever an acute febrile disease occurs wath pan in the
chest and expectoration of viscid sputum often blood tinged
1n 1ppearance a lobar pneumonya 1s suspected In all such
cases, exunmne the sputum or blood strerm for pneumococct
When signs of consohdation of the lung appear the dingnosts
1s confirmed The bactenological dingnosis ¢ be deter
mtned by sputa cultures The findings of these p
or muved orgamsms should be of great assistance 1 plannmg
therapy

TREATMENT

Pemerllin 1s still the best therapy for the treatment of pneu
mococeal pneumonra The various struns of pncumococe:
are very sensitive to pemcillm and they are mhibited m
blood cultures in 1 concentration of o ot units per millineter
A lrge mital dose of one million umts 15 advisable nd
treatment should be mamtaned until the temperature re
mans normal for three days The pemeilhin may be given
mtramuscularly or orally In oril dosage give at least five
times the dasage gnen mtramusculary The bacterta pres

ent usually clews 1n twelve hours and this 15 followed by
defervescence and a strking disippearance of symptoms
When penicilhin does not relieve the feser and tovemt of
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lobar paeumoma m forty eght hours compheations my
aceur In pulmonary mfarction where the alvealrr spaces
may be flled wath blood and partral atelectass oceur a
secondary mfection may anse 3t 1s not uncommon to see
massne pulmonary disease of either lobar pneumonta or
broncho pnevmonin disappear with therapy wwithout the
pulmonary embalism or wfarchon beng suspected

Oxygenation Pavents with pneumoma may become cya
notic and ovygen should be gnen for rehef of both the
cyanosss and the frequent occurrence of cough Ovygen may
be given mn 2 tent mask or a nasal catheter When a tent
1s used exght to ten hiers of ovygen per nunute should be
supphed When a wh 15 used pure ovvgen mav be used
becrwse the contamed expwatsons supph the necessary
ewrbon dioude When a nasal catheter 15 used the mivture
should consist of 5% ovvgen and §%2 CO  wnd 1 this way
2 sufficient amount of carbon droade 15 inhaled Never use
a catheter wath 100% 0w gen
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Foreign bodies are frequently ispirated nto the tricheo
bronchil tre¢ i children and adults The aspiation
frequently overlooked beciuse the lustory which 1s so mpor
tant 15 often forgotten and not told to the physieran The
occurrence of symptoms of spaism of choking guging
coughng intation of the pharynx and wheezing suggest the
possibility of the aspirition of 4 foragn body mto the
tracheo bronchl tree

Asthmatic Symptoms These symptoms often merease or
subside as the foreign body 1s deeply asprrated m the Jung
and changes tts positsion Symptoms and physteal signs m
the chest after aspiration wall depend on the posion of
the foreign body m the bronclial tree  Asthmatic sy mptoms
are frequently assocrited with asprration of 1 small foregn
body and the first diagnosis 1s that of asthma

A patient with symptoms of asthma, hrd wheezes over
the night lung on plusical exammation \ ry of the chest
revealed a great deil of caleification in the right llar regon
wd gave the appewrnce of there bung some small pal
monary stoncs i this area Tuberculosis was suspected and
the sputnm was carcfully exammned 1t w5 negatne for

328
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tubercle baaith The dwgnosis of tuberculous disease was
diseredited One mornmg whils she was bemg examined she
spat up some pulmonary stones md one of these was ev
ammed for tubercle bacith swpnsmgly 1t sevealed the
presence of tubercle bamth The patient was phecd on
1somzd PAS and streptomyem therapy Wath thay treat
ment she smproved but stll had asthmatic attachs and sull
expectorated small pneumohths Apparenth some of these
smll stones were aspirted into the small bronchueles caus
ing an obstructive emphy sema nd asthma After six months
of therapy the patient had mmproved conudertbh  her
asthmatic attacks disippered and no more prneumoliths
were expectorited This patient frequenthy expectorated
small stones which were aspiated mto the bronehial tree
when this occurred 1t caused 4 muld obstructive emphysemn
with asthmatie signs and a good deal of wheezing in the
upper porhon of the night long At ttmes when she had an
obstraction of the small bronch: there was absence of breath
sounds over the arer of the lung m which the stones were
aspuated The patient made 1 complete recovery

My foreign bodies wwe not opaque w xriys Foreign
bodies may be aspirated by children and of they obstruct the
bronchus may canse an ateleetsis Aspuwtion of foreign
bodies 15 a fregquent ocoursence m children wnd the presence
of 2 {foreaign body may be determied by a shifting of the
medinstivm to the side of the hang smolved This 15 fre
quently produced by the presence of a foreign body such
as a peanut lodging m a bronchus and causing 1n obstrac
ine empiysema

The stme obstruction tan be ewsed by a tuberculous
growth of the bronchus or 2 tumor in the lung Obstructive
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emphysem can be seen in fluoroscopy and checked by xray
taken on nspiration wnd expiration In such abstructions
bronchescopie cxammntion will reveal the foreign body or
show the presence of 2 tumor or tuberculous disease causmg
obstruction of the bronchus Foreign bodies that re lodged
1 any part of the tracheo bronchial tree can be removed
by bronchoscopy The xray will disclose a forergn body
obstruction or 1f st 15 not radio opaque the obstruction
may frequently be seen by the shifting of the medistinum
away from tlis obstruction during expurrtion

Ths should also be kept in mind with non opaque foreign
bodies entering the tracheo bronclial tree and the symptoms
and findings depend chielly upon the are1 where the foregn
body lodges Take for example the ispirition of fish bones
the important thing here 1s the lustors If 2 patient develops
2 cough following such 2 lustory 1 bronchoscopy 1s wmpor
tant There may be mflammation of the lung surrounding
the bronchus m whieh the fish bones lodge and should the
signs and symptoms not disappewr bronchoscopy must be
donc as soon as possible

It 15 important to remember that many cues are greatly
comphcated becuse there 1s no hustary of sprration of 2 for
agn body A good evample of such 1 c1se 15 that of 2 mm
who was admtted to 1 hospital with 2 Jung abscess without
1 lustory of aspiriting 2 foreign bady  The lung abscess was
bronchoscoped and 1 forexgn body was found resembhing the
stem of a clay pipe This man s parents then rectlled that as
a youth the pitient was nding a bievele and was streh
by an automobrle and knoched unconscious The patient
never knew he had swallowed the tip of the pipe which e
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had m hus mouth ot the tme of the acaident Apparently he
had no knowledge of 1t until he developed a lung abscess
The remoral of the tip of the el pipe completely cured lus
pulmonary disease

Asprration of food mas cause a lung abscess In fact any
foresgn body or any sohd matenal aspirated with the knowl
edge of the patient may cause such an abscess 1t 15 not un
common for a child to swallow a loose tooth with no knowl
edge of having done so The first svmptoms e those re
semblimg & cold m the thorax Alter carefully determinng
the diagnosis bronchascopy should be dane and the taoth
remaoved Al suspicious cases should be xrayed i inspua
tion md expiration and if pegatne a bronchoscopy should
be done to be certan about the diagnosts

Chuldren frequently place small articles 1 their mouths
we have already spoken of nuts peanut kernels and nuts
combimed with candy which cosld easly be asprated
especially when thrown into the mouth Pieces of candy can
be aspirated as well as cooked beans fragments of stnng
beans camrots smd even mashed potatoes It 15 well for
parents to caution cluldren not to speal. with food 1 ther
mouths Acadental aspration of metathe abjects 15 common
parnenlarly tacks or pwss winch have been held m the
mouth dental fillings or a broken tooth There 15 constant
danger of small fish ar meat bones bewng aspwated nto the
trachea and todging m the bronchs When a large particle
of meat 5 spuated especially m adults there may be
wrmediate uigns of occlusion of the frachen with signs of
asphywa which mzy rapidly be fatal In these cases cya
nosis may suddenly appear and a tracheotorm mazy be mds
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cated mmedntely Shifung and manpulation of foreign
bodies 1n the trachea 1s dangerous and bronchoscopy 15 a
safer method of removng foreign bodies

Laily Symptoms The early symptoms of any aspiation of
forergn bodies m clnldren and adults re spasms of choking
gagging coughing and 1rntation of the thorax ind tempera
tare These symptoms may disappear and 1 pneumonic
process muy develop or a lung 1bscess When the early
symptoms are recalled a simple bronchoscopy which 15 not
dangerous my rule out the possibility of any foreign body
When wheezing occurs 1t should be suspected that there
may be a small obstruction of the broncln the simplest way
of ruling out such a condition would be bronchoscopy and
roentgenograms of the lungs to rule out the obstructie
emphysema If the bronchus 1s actually obstructed there
would be no shifting of the medinstmum  if there 15 1 pirtial
obstruction the mediastnum will shuft tow wd the side ob
structed When the mediastinum is adherent 1t will not shft
In the chech vale variety of obstruction of the bronch
there 1s little change m the passige of ur on mnsprration
but during expiration the air 1s trapped and the obstruction
cmphysema 1s produced Breath sounds may be dimmished
over the whole thorax and even be transmutted to the oppo
ste side On fluoroscopy there may be shight difference
between the two lungs on mspiration On expiration the
air 15 trapped where the block ocenrs and there 1s Jess ehnge
than where the lung 1s not obstructed In the normal lung
durmg expiration there 1s less air and 1t therefore appcars
smaller thin the miohed lung The diaphragm on the

obstructed side raises normally
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TREATMENT

Whenever 2 diagnosss 1s made of a foreign body 1t should
be removed 1nd usually this cin be doge by by
In the bi passed type the physical findings are
rales over the foreign body wd oceasional w hee:
mthis type In the check valve vanets the breai
dutimshed or absent over the emph sematoy
and wheezing are heard over the area of the oy
are transuntted to the chest wall inbothy tungs
plete obstruction of a bronchus ocenrg there
breath sounds and the medwstinum ang surtor
tures are pulled to the side of the obstructio
diaphragr 1s ravsed on the side of the Obstruction Treatment
of complete obstruction by foregn body 1 removal by
bronchoscopy after thus 15 done the fung completely re ox
pands
Wherever bronclual emphysema €9sts and persists hron
hoscopy should be attempted Where there 15 5 complete
ebstruction of bronchus the first thought should be that of
neaplasm Other diseases may Produce g gyt condition
For example a tuberculosis can blo 4 bronchus or & gland
can press on a bronehus and prodyee an atelectags

ronchoscops

sewt A fen
zes re hiewed
th sounds are
is area rales
eck vilve and
Wherc 2 com

15 absence of
unding strue

n usually the




XXVill | CRUSHING INJURIES OF THE CHEST
AND TRAUMATIC ASPHYXIA

Crushing mjuries of the chest are common m mihitary med
ane but they also may happen m envihan practice Acudents
wluch produce great force on the thorax may result m direct
myury to the chest and comphcations may be prescnt at the
same time Automobile accidents mry result m mmltiphe
jurtes ivolving the skull the thorix the tbdommal enaty
and the lower extremities the total damige must be ascer
tamed as soon as possible 1f Ife 1s to be saved Crushing
jurtes are chiefly penetrating and explosive when mcurred
duning warfare however the same mvy be true of those
mcurred during envilian hfe In eases of thns type the chest
physieian should ascertamn the njury to the thorax and
should seck help n ascertaming the amount of myury to the
other organs

Hypovua 1s usually the chief offender after 2 crushing mjpury
to the thorax and follows disturb ince of the deheately b
anced cardio respiratory function Respirstory fulure mav
be produced by mechamieal failure of the respiratory fane
non acute pulmonary edema hemorrhage and even cardio
tamponade may occur When respratory falure occurs one
should look for paradovial breathig wherc an air flow custs
between the crushed Tung and the good fung there mriv be
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an obstruction of the awrwy by blood Here one shonld de
termine the source of the blood wluch cuses obstruction of
the airwav and search for medisbml emphysema Gastne
didatation may cause the respiratory faifure especeally where
there 15 an elevation of the duphragm A bilateral tension
preumothorax may be present

SYMPTOMS

In a crushed thorax the following should be promptls de
termined

1 Flappmg of the chest

2 Loss of blood and the site of hemomthge

3 Whether pleural fluid evists i etther pleural cavity
4 Acute pulmonary edemn

5 Compression of the urways

The chest can be disturbed by pulmonnry concussion or
lung blast The force of an explosion may cause mmedinte
death In explosts dents thexe 1s profound prostration
assocrated with marked dyspnea tachyeardia or pun in the
chest Cough s 1 frequent ocourrence nd hemoptiss 35
usully present The most unportant symptom 15 bulgimg of
the chest and there m1y be mottled arens of density scen m
the < rays of the chest It should be remembered that blast
mg may also produce chest mpunes Cruslung
mpury frequently occars where walls are demohshed nd
the victim may be pnned down i the debns of a collapsed
house falls from great herghts often result m great trauma
with multiple fractures of the nibs 1t 15 surpnsing that 1t 1
possible to sustan hie m some of the more severe imyunes
of this type
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TREATMENT

In these conditions all measures to sustam hfe must be gren
promptly If there 1s hemorrhage determine where 1t 15 com
mg from It may come from the drect myury to the chest
wall In order to stop bleeding of the lung collpsc the
lung by pneumothorax Watch for mtercosttl vessels that
mny be inyured and actually bleed into the open lung spce
Shock should be treited Consider the trio of symptoms—
shock dyspnet and pallor—which should arouse suspicion
of a crushmg injury to the chest When blood obstructs the
arwys an attempt should be made to remove the blood
tlus frequently can be done by passing = citheter through
the nose into the bronchus and aspiriting by suction the
blood debris m the airways Blood loss should be repliced
Usually aitrated blood 15 grven from two to three liters by
teansfusion  Salme should never be used as 1t may produce
pulmonary edem»

Pneumonia This should be anticipated and the thorax aspi
rated In tenston pneumothorrx dramige 1s frequently re
Lieved by introducing a catheter mto the mtercostal area and
draming under 1 few cc of water unul the pneumothorax 1s
rehieved Tt 1s wise to wait 2 day or two to allow the pul
monary vessels to thrombose Oxygen 15 an mmportant put
of the therapy Use an oxygen tent 1nd give ten liers of
oxygen per mmute The oxygen admimstration cin be dis
continued once the patient 15 safe

I'lapping Chest It 1s ymportant to control 1 flapping chest
Tins c1n be relieved by adheswv e strapping by encirching the
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entire thorax Usualls strapping the chest and admumistration
of sufficient oxs gen thcmp) overcome novious fetors

Compleations When the bleeding stops asp the pneu
raothorax or pneumomedistinum If suction of the hemotho-
rav or mediastnal ety s not successful surgery shonld be
resorted to

If cardio tamponade produces pathology 1n tire Tungs thus
condition may be Hed with a g horix The fo!
lowng suggestions are helpful

”

In a crushed lung pulmonany embolism 1s v frequent
compheation

When a hematom 15 acquired i the area of the npper
sternal noteh the site of weiston should be covered
with petroleum gauze This stops bloed and wr from
enterng mto the arrways

A duodenal tube will frequently aid gastric difation
A large hermation of the abdommal viscera may occur
through a ruptured draphragm

Should a crushed chest not be contralled by strapping
the thorax with adhesne tacheotomy frequently helps
this condinon

Bronchoscops wall presvent the accumulation of tracheo
bronchual secretsons wiich may lead to both atelectasss
aud preumonta

©

-

w

k2l

An mjury to the chest may 1ppear very severe and the
prognosts appear verv poor but the patient fequently sor
wwes In crushed conditons of the chest hypoua must be
corrected  Place the patient under complete oxvgenation
Ta he sure the patient ks sufficient oxvgen have at least ten
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Liters or more of oxygen to 2 tent The patient 1s generally tao
1l to be xrayed but 1t should be determmed if he has ny
changes m s pleurt by percussion and auscultrtion if
there 1s a question a needle may be mserted to find bload or
“ur which can be aspirated The airways should be examined
carefully to see 1f they e blocked Obstruction in the ur
w1y smay be aspirated by sunply inserting 1 catheter to the
nose nd mto the bronchus Tamponade should be deter

nuned and an attempt made to relieve it by aspiration Fre

quently 1 sumple Ligiture of an mtercostal artery can be of
great help There should be some delny before domg ny
surgical procedures When the patient becomes more com

fortable a complete estimte of the damage done to the ribs
and organs should be made nd this should be corrected
surgieally later For cxwnple there should be no rpid
attempt to correct a post traumatic herma

TRAUMATIC ASPHYXIA

Traumatic asphyvaa myy be caused by myjor acoidents like
the collapse of 1 bwiding or m cave ms of excavations Pa
tients may be crushed by two moving objects such 15 anto
mobiles or pinned under o3 erturned witomobles or crushed
m elevator weadents This asphyxar has already been de

sertbed m the section on crushing injuries to the chest There
ate many wavs asphyxit may be cavsed and treated Some
of the cluef ciuses re obstruction of the trachea by aspir

tion of blood especrally from n mjury of a blood vessel m
the thoracic wall an mjury to the chest ttself an myury to
the pleura or an ijury to the blood vessels m these arcas of
to the mtercostal areas with bleedmg mto the Tungs the

pleura or mediastinum
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Symptoms Persans who are erushed look wewrd they huve
deep parple discoloration of the face the nech or even as
far down as the clavicles The coloration looks fantastie tus
may disappear i one or two wechs Marhed discoloration 1s
due to blood 1 the diated capitlanies of the shn

Emphnsema of the subeutoneous tissues may oceur over
the face the trunk tinghs or even the fingers or toes When
the Jung 1s lacerated and the pasnietal and visceral pleur of
the lung 15 torn asc may eseape mito the pleurad cavity dur
mg wprration and cause a parbal preamothorax On expira
tion the rent may collapse with d wtrapleural pres
sure air 18 forced back through the visveral pleura mio the
subeuntaneous tissue and may sprewd over the entiwe body
This may be amehorated m some measute by decrensing
mtra pleural pressure and when the pitient s more com
fortable an atternpt should be made to treat the visceral
pleural and the panetal plewral Tacerions A fived aspun
tion preumothoray under water mas reduce the pressure i
the preumothorax

Hemothorax Drifferentiation of a simple hemothorax from 4
hema prewmotherax ss mmportant In a sumple hemethorax
the mediastinurm 1s pushed to the opposte side and the fiind
level of the hemothoras s curied to the haght of the awlla
A hemothorax may anse from a fractured nib which does not
tear the panetal pleura Bleedng may be stopped by a higa
twure passed around the affected mb tins frequently stops
future bleedng A search for miercostal artemal bleeding
should be made sn these cses When the bleedmg 15 con
trolled the ! horas should be d In severe hemo
thorax blood escapes wnto the plearal cavity and the fwd
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Ievel 15 strught mstead of curved Lacerition of the mter
costil vessels and laceritian of the lung mav occur m such
condrtions In these cases entrapped arr may reach enormous
pressures and should be relieved by aspiration or continuous
aspiration under water When bleeding has been controlled
entrapped blood 1n the pleural cavity m1y be removed wd
the pnenmothorax mav be contnued
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SYMDROMES

NORTH AMERICAN BLASTONMYCOSIS

North American blastomycosis is frequently called Grehrast s
disease The disease 1s caused by a yeast hke fungus wlich
may appear i 1 3 bone or svst form
or 1 different areas at dxﬂerent periods The etiological fac
tor 15 always the same The fungus infection 15 susceptible
to ether which may be given 1 olive oil by rectum A patient
who had svolvement of the shin close to the nght elbow
and the bones of the left ankle along wath enlarged glands
at the nght elbow and a miltary wvelvement of both fungs
recovered from blastomycosis by having ether poured over
the sk mvolved and nto the surgical wound over the left
ankle and the admumstration of ether one cunce e four
ounces of olive ot by rectum The patient made a complete
recovery from the disease The diagnosis mavy be estabhished
by 1dentfying the fungus w pus sputum or hissue spec

mens The organism appears as a thich well rounded body

it oceurs smgly sn pawts ardd budding forms are common

Use & ds medium at room temy e ot blood agar
gy C

34t
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COCCIDIOIDOM Y COSIS

This disease my be an acute mfection whicl usually his a
very gaod prognosis It may develop 1nto 1 progressue coe
ctdioidomy cosis Witen 1t does 1t may produce 1 generthzed
granulomatous disease with a Iugh mortahity mstead of 2
good prognosts The disease m1y be found mn almost any part
of the country but most commonly m Southern Califormt
It 15 wise to suspeet this diseise m any person that has Ined
1 Southern Cilifornia

The cruse 1s the coccdiowdes immtrs which multiphes 1
the tissues by endo sporealation and the orgmsms are spher
ules wluch have a tluck hyalme capsule from 1bout 10 to 20
micromes m diumeter contumng 10 to 200 endospors When
wfected maternal from tissues sputum or other discharges
are planted on Sabourtud s media the endospors germmate
md grow myeeln Shin sensitivities to cocerdoichn s 1 per
manent sensitinity tn contrast to the presence of precipiting
and complement fiving antibodies which slowly disappear
after recovery It 1s known that with 2 posttive sk reaction
coccidiordomy casts mfection produces the symptoms that
parallel pulmonary tuberculosis A negatrve tuberenhn reac
tion and 2 positive shin reaction to cocerordin would sug
gest 1 dingoosis of cocaichordarmycosis Patients mas hve 2
prmary mfection which usually do well Occasiomlly pt
tients mvy develop multiple areas of infection throughout
the Iung In spite of these extensise lesions they do furh
well and my ewst for 1 long perod of ime

There 1s no definite treatment for coceichordony coss that
we hnow Some of these cases have been treated with ether
1 ail by rectum during the cute pertods As 2 mle the gen



MISCELLANEQUS ACUTE IULMONARY SYNDROMES 343

eralized types are very difficult to treat particularly where
there are many cavihes and the development of cysts Re
moval of some of these cvsts by surgery has been helpful
certan cases

HISTOPLASMOSIS

This disease 15 2n nfection which 15 caused by Justoplasm
capsulatum The nfection uswally s caused by nhalition of
dust wlich contains mmy spores Epidemics have occurred
following mhahtion of dned dead pigeons clichens and
even bat dung The disease 18 chagnosed chiefly 1 x rays
that appear to be old tuberculous pathologs The discase
Frequent} bles tuberculous snfection Histopl
may mvole 2 great many areas m the bods  the pulmonary
the lvmphaties the hver and the splcen Often the diagnosis
s made chiefly because of sts close resemblance to tuberen
lons at times when the sputum 15 negative an atterpt 1s
made to &iff Tustopk {rom tul 1
Defimtive diagnoss 1s esther by bropsy or by positive skin
Teactions to lustoplasma Skan tests are performed when one

ts wnable to diagnose tuberculosis i the lungs or w the
glands

It 13 mportant to reahse that the disease may progress for
2 long time without ewsing symptoms There are times
however when Iustophsmosns may cause large areas of s
ease in one or both Jungs with acute svmptoms Here a shin
testwitho 1 ce of a 1 to 1000 of a standardized Iustoplasma
solution should be made I after 45 to 72 hours a shin reac
ton appears suntlar to that of a positne tuberculn reaction
a dagnons of hustoplasmosss 1s warranted
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LOEFFLER S $YNDROME

This 15 2 tvpe of pneumoniuis charactenzed by transient and
mgritory eosmoplihie mfltrations of the lung In such p2
tients there 15 usunlly a great ncrease of eosinophiles m both
blood and sputum This type of pueumome mhltration fre
quently occurs m mdividuals with suggestine Iustonies of
cither urticina or asthm the disease usunlly occurs m young
adults There 1s 1 very brzarre pulmonary prcture The dis
ese 15 widespread and usually bilateral consisting of small
arens of pneumonie nfiltration The smnll wreas of pneumome
mfiltration m1) be transitory ind 1t is not uncommon for
these shidows to be seen n the roentgenograms of the ungs
and then to disappear raprdly Both the sputum or the blood
may show numerous eosmoplules The pneumontc shadows
m be due to prastic worms ble ascans Ascans infestt

tion may produce 1 pnenmonitis with cosmophilin Bronchal
sthmn assoct ited with pneumonitis mav produce the tvpreal
peture of Loefflers Svndrome The disetse usually runs a
Iimited and bemgn course The diagnosts 15 chiefly made by

the finding of rapidly developing shadows 1 the x ravs of
the Tungs winch disappear with equal rapadity  There 15 1ls0
1 rapd appearance of the eosmoplules m both the sputunt

and blood

ACUTE FUNGUS INFECTIONS OF THE LUNC
Fungus mfections are frequently the cruise of nfections 0{
the Tung and they my erther be the yveast or yest mold
type Candsda albicans frequently ealled monilia 151 \c‘m‘
Iike type of infection Blstom) cosis cocerdiordomy cosis and
Tustoplasmosts shoutd be dfferentted
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CANDIDA ALBICANS

Monthass is caused by a yeast Iike fungus Candidr Albscans
Thus fungus 1s frequently found w the sputum 1t cuses 4
bronchrtzs and 1 possibl 12 The patents wre not
very touie the pmgnons 1; favorable even when candudn
altncans can be found in the sputum n Jarge quantives

TREATVENT

The emplovment of one ounce of ether m four eunces of
olive ol by rectum the ether s ehiminated through the lungs
and destroys the candda 2lbicans

PARSFFINOMA OR OIL PNEUMOVAS

Very frequently when castor o or nasal osls were commonhy
used parafh or oil p were seen We found
consxdexable deposits of these otls at the bse of the lungs
The treatment for these cases 15 sumple Postural dmmage
over a period of time ehmunates these ol deposuts

Castor o1l frequenth produces stmilar parafinomt The
shadows seen 1 the raentgenograms suggests an early car
cmoma With proper therapy and postural dramnge these
shadows rapudly disappenr
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XXX | DIABETIC EMERGENCIES

Genoral Constderations Any emergency medscal or surgreal
may accuy m a diabetie patient md thereby assume umusual
features o characteristies dependent upon the patients dia
betie statas Under some conditions the diabetes oy tender
the problem medical or surgical much more difficalt from
the dagnostic and therapeutic points of view If the diabotes
% mild of short duration and under adequate control na
diffieult problem may be superimposed upon the emergency
sttuation On the other hand f the diabetes 1s of long dura
ton without adequate dietary treatment or shillful use of
msulm and without continuous medical supervision  then
the patient may present a lowered resistance to wfettion
poor heahng abdhty consequent upon mndnutntion or even
diabetie resdosis States of dipmmshed conscrousness conse
quent upon hypogly cemia or upon hetosis may contnbute
1o automolbile and other accidents

The problems resulting from amv accident may become
greatly magmfied i accordance wath the particular state of

347
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the patient at the time Thus triuma with resulting concus
sion of the braun mn dabetic patients who, 1t the tune are
already hypoglycemie may have more senous consequences
10 terms of fulure to recognize the Inpoglycemua m the first
place and secondly 1n terms of serious damage to the brun
with consequent difficults 1 treatment and prolonged re

covery If the ditbetes 1s unknown nd unrecogmezcd and
the patient 15 1n an ewhy stage of acidosrs defects i vision
may lead to serious accidents A study of acardents oceurring
n diabetie patients at the New Englind Deiconess Hospital
s shown clearly that those patients with dribetes who hive
recenved carcful mstruction 1n hospital terching classes hive
actually hnd fewer automobile acerdents than a control scries
of non drabetics of ssmilar age and education In the presence
of long standing dibetes bony fractures carry speeril im

plications F ulure of callus formation ind bony unton often
asgoctated with osteoporosis or with difficulty in controlling
fection may lead to disaster Without attempting to men

tion the almost mfinite variety of emergencs sitaations which
may be affected by the state of dinbetes m 4 given patient

two emergencies which by their very nature are drabetic wilt
be here considercd namely drbetic coma and by pogly comni

HYPOGLYCLMIA

In the treatment of diabetes presention of sevcre eprsodes
of hwpagly cemia 1s an important problem It 1s true that mld
attacks of s poglycemin are of common occutrence both w
the hospital during trextment and outside the hospitil m
ordinary practice Indeed 1t is probably truc that a youbg
patient with moderateh severe dabetes cannot he kept
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under adequite control vuithout oceastonal pertods of hypo
gycemua VWhen promptly recogmzed and trented no hrm
results On the other havd severe hiypoglycemaa may have
Serions consequences affecting ]udgmem Sueeess 1 passing
exammations  oceisionalhy evusing senous wadents The
fear of an resulin reaction may be exiggertted so that cx
cesstve amounts of carboly deate are tahen and as a result of
the posstive tests the msuln dose 15 steadsly ncreased Then
too the hypogheemia may result 1 evcessne ghyeogen
breakdown hypergly cemia agam requimng additonal insu
Im 1t1s of the wtmost importance that diabetic pitients v ord
frequent ar sersous wsulin teactans Fartunately almost all
msulm reactions are avoidable nd preventable provided
close enough attention 15 pad to urme tests and fo diet

Fatalities are rare but probably have occurred m much
larger numbers than are seported m the hterature The fact
that an apparenth mild reaction mav progress rapidly n
somie dishetic patients to a severe and ertwal condstion
makes 1t necessary to regard even episode of hypoglycemn
as m g sense an emergenty requmng smmediate use of
carbohydsate to bring 1t to an end

SYMPIOMS OF MYPOGLYCEMIA

‘When anndwidual denelops sy mptoms of sweatwg nervous
ness tremor famtness hunger headache rapd heart action
and especially double vision or unsteady gait within a few
hours after the takg of msulin he probahly s suffering
from hypoglycerma In some dizbetic patients who have
relied upon certamn symptoms to wam them of the onset
Over a number of vears there comes a tune when esther these
symptoms e unnoticed or are absent and. them they waay
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become mentally confused or esen unconscious without n
opportumty of recervmg treatment Comvulsions 1re 2 com
mon symptom in thts severe type of hypoglycemia

FPatients who recerve unmodified or clear msulin my ex
pertence a mvamum fall in blood sugar and hypogh cemue
symptoms 3 4 hours after recen g the dose However such
a reaction could occur shorthy after taking the dose if the
mterval between recaving the msubn and the tahing of
food was prolonged After msulin admimstration of long
duration such 1s Globin or NPH reactions my ocetr at
longer mntervals Thus with Globm insuln about § 10 hours
15 the usutl mterval with NPH msulin 8 10 hours and 12 2¢
hours after protamme zine msulm  Unusual exercise or w
especially meager dict ind particularly the onusston of
meal or the occurrence of dirrhen, will make morc likeh
the occrrence of an insulin reaction

The symptoms of a reaction e s at trmes to oceur with
a lugh blood sugnr or 2 blood sugar still above normal Tlis
must be estramely rire However 1t must be admutted that
1f the blood sugar falls very ripidly sometimes symptoms do
develop by the time the blood sugir has reached normnl or
verv hittle below nomnal Confusion often oceurs hecause
patients even after mny vears of diabetes mny think they
are havmg msulin reactions winle the cvact opposite 1s true
Therefore we mike 1t a rule to tike a blood sugar i every
patient who thinks that he m1y be hasng wn ansulin reachion
T thus way we rule out filse rections and arc able to help
prtsents tn understanding ther symptoms when 1t home

A common cause of confusion anses when the urme shows
a strongl) posttive test for sugar at a time svmpmf;‘;;;:
present due to the fact that the urne has heen i the I
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several hours dunmg which time the blood sugar Ins fallen
from a lugh to a low value Patients therefore are warned
to test not only the first specimen but to wut 1 few minutes
and test a second specimen of urine which will then be more
kels to reveal the fact that blood sugar has fallen provided
the bladder was really emptied at the first vording In cases
of doubt a therapeutic test of the reaction may be recovery
followmg the admumsteation of 5 25 grams of carbohydeate
Exteaordinary vanations m the sensitiveness of the central
nervous system m hypoglycerma oceur The seventy of the
reaction oftentimes 15 not closely related to the extent of the
hypoghycemm Babies and small cluldren frequently hme
blood sugar levels of 40 mg or less without recognizable
symptoms During severe msulm reactions there may actu
ally be no true glicose m the blood and ant blood sugar
value of 15 30 tag per cent obtamed by metheds m common
use should be regarded 1s indrcating only non glircose reduc
mg substances

The signs and symptoms of hypogheenna relating to the
tervous system mav be clissified m more than one way
Studues of the effects of wswhn hypoghcemua used 1n the
treatment of schizophrema suggest that symptoms may be
explained on the basis of the metabolie rate of ench region of
the brain As the hvpoglycem proceeds p become
more severe Five stages described by Himwich concluded
with the most dangerous stage characterized by profound
unconsciousness respirations are shallow the heart rate slow
the pupils contracted and no longer react to hght nd per
sprration with subnormal temperature are present

In patients found unconscicus the stuking features are
that the shin 15 maist the pulse rate may be mpid and the
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blood pressure shghth elevated or normal Twitching or
comulstie movements my be present Opisthotonus m
oceur

TPEATMENT OF INPOGLACEMIA

In n unconscious patient the immedate admimistration of
A ghacose solution preferably m 50 per cent concentration
1s ndrcated It is our rule to contimue the admmnistration m
such patients w ho are known to have msuhn hvpogh cemn
contmuoush until the patient arouses Sometmes 5075
grums of glucose hwve been necessany To omit ghcose ad
muustration after the first wjecton hopmg that recover)
will tike place mnv be 2 fital mustthe In some dibetic
pattents wrreversible dimige to the brum occurs with extrior
dwan vty Patients m remun vnresponsne for dws
or ¢ven two weehs ind still recover

In mild reactions the wWmmstration of g or 10 grams of
glucose orilly as fraut juice or cndy may be effectne If the
prtient will not swallow glucose can be given by mtransat
stomach tube or by rectum Glucose corn svrup molasscs
and honey mav 2l be used Substitutes for glucose snch
levulose nd cme sugar are not quite so effectng

Adrenalin will mobihze glucose in the Ilood provided the
bods contams glycogen Consequenth the mothers of dn
betic children re frequenth advised to heep m the house
ampules of adrenalin chlonde 1 1000 strength and to gne
by mjection 03 to 05 cc subcutaneously untt] the chuld »
willing or able to tike food by mouth

In the following table 15 summanzed the common causes
of lwpogl\cemn symptoms and treatment Under “Insulin
Admumstration brief mention should be made tnt oceiston
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ally the surrepetitions admunistration of wsulin by esther a
ditbetie or non dabetic patient may gne nise to hypogly
cemia which my be difficult to recognize wathout a known
histors  Such mndniduals are usually from the group of
nurses physicians or patients famular with wsulin and its
effects Swade his been attempted 1 some cases Islet cell
adenomata and carcinomata have been estremely rare 10
duabetic patients hut some 400 non diabetic patients are re
corded 1n whom tvpieal bypogh cemm hrs occurred due to
functiomng islet cell tumors

Functional hvpenmsulmsm 1s perhaps a common cause of
low blood sagar values of 4o to 6o my 2 or 5 bours after a
meal occusmng m non dhabetic individuals

1t should be emplinsized that the prevention of wsuln re
ackions 1o tabetic prtients may be accomphsbed by the ad
justment of msuln and diet particularh the use of between

meal hunches bedtime trentment and a properly plwnned
diet

TABLL » HYPOGLYCEMIA
CAUSES

I True hypennsulmism (msuln excess)
A Insubn Admunistration
B Hyperactivity of the Islands of Langerhans
g sskand cell ad or t
hi Relnuve hvpexmsuhm&m
A Lack of precursor substances for blood ghucose
1 Dimimsshed absorption from the gastromtestin 1
tract {(undernutrition and prolonged exertion)
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2 Disturbances m glycogen storage or mobilization
as m Von Gierhes, curhosis or other disorders of

the Iner

B Breakdown or lach of development of regulatory

mechanism

1 Normal newborn or premature wfants (transtent)

2 Endocrine imbalance (adrenal and prtwtary hvpo
function or possible relative deficiency of the hy
perglycemie glycogenolytic facter of the alph:

cells)

3 Intracramal mjury especially hypothilame
4 Idiopathne and other forms including dumping
syndrome  and “functioning hypermsulimsm

SYMFTOMS

Rapudly falltng blood sugar commonly produces symptoms
of sympathetic nervous system (adrenaln like) slowly pro
duced decline 1 blood sugar levels mav give fow or no wam
ing signs until central nervous system and psychic manifestr

tions occar
a Sympathetic Sy stem
1 Hunger and faminess
2 Muscular weakness and
tremor
3 Sweating
4 Pulse and BP changes

b Central Nervous System
1 Speech disturbance dv

lated pupils
2 Jackhsoman twitchings

5
6

-

-

5

Levhocytosis
Vomtting and bdominal
pam

Numbness of the hps

Double vision
Positive Babinsh
Aphasia
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6 Amnesia 8 Tome or clomc cramps
7 Loss of reflexes (epileptiform seizures)
¢ Psyclue
1 Drowsiness stupor, 4 Negatwism confusion
mav understand but  § Depression or anxety
cannot speak 6 Violence
2 Psychoses 7 Errors 1 judgment
3 Hystema
LABORATORY

Hypoglycemia with blood sugar below somg followmg over
night fasting or unusual exercise suggests 1sland cell tumor
St¢ hour glucose tolerance curve as diagnostie ud

TREATMENT

For Emergencies (a) conscious patients—sugar, syrup fruit
for immediate effect and protewn food for contimung reac

tions {b) unconscious patients—intravenous adnunistration
continuously of glucose solution untl safe blood sugar level
1s mamtamed Fifty per cent solution umbially may be fol

lowed by five per cent or ten per cent glucose solution Use
of adrenalin especially 1w children 1f available glucagon
05 10¢c may be given

burgreal (a) exawwon of 1sland adenomata or (b) partial
pancreatectomy for hyperplasia of Islands of Langerhans

PREVENTION

For diabetics adjustment of insulin and diet. Between meal
lunches and bed time feeding
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For relative hypermsulmsm  diet Jow 1n ewrbohydrate and
high 1n protemn and fat

For 1sland cell earemoma cortisone or lloxan may be gnen
a traal

DIABETIC ACIDOSIS AND COMA

Diabetic comn 1s the most charactenstic feature of diabetes
resulting from 1nsulin deficiency and ketosis The word coma
suggests profound unconsciousness but the patient who 15
developmg diabetic hetosis may be m danger long before he
15 unconscious Therefore the conyventronal use of the words
diabetic coma for early s well as Inte stages of the cond:

tion 1s well justified Wide varations m seventy of diabetic
acidosis occur nd various standards of definition have been
employed For the sake of comparng results m one period
with those in another st has Iong been customary at the New
England Deaconess Hospital to classify any case of dnbetic
acdosis or hetosis 1s one of dinbetic com when the cwbon
dioude combinmg power (or more reeently the errbon dioade
content) of the blood plisma 1s 20 vol per cent (g o milhequn

alents per liter) or Jess Hstorzcally this divrding Iine was ne

cepted shartly after the mtroduction of wsulin on the chred]
expertence that prior to the use of msulin very few patients
with di 1betic hetosis recovered 1f the CO - content of the blood
was below this accepted figure Deaths from diabetic com
have become reltively mfrequent but they still do occur
because of ignorance delay 1n dragnosis wnd other factors

Factually the percentage of admissions m diabetic coma
at the New England Dcaconess Hospital has steadily de
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clined as the totd] number of diabetic 1dmissions has n
reased In recent years, emphasis has been placed uvpon dis
turbances of ¢lectrolyte metabolism wnd especially that of
potasssum Such changes are of grext importwnee and as re
search his wupror ed our understanding appropnate preven
twe treatraent 1s now ay ulable

Incidence Formerly diabetic coma was the chnef ciuse of
death among drtbetic patients Before the use of msulin 1
diabetic child rarely hved for more than two yeirs Nearly
840 per cent of all diabetic patients dymg i the Naunyn
Fra from 1897 1914 died m comr Tlus figure fell durmy the
years from 1914 1922 to 410 per cent With the mercsimg
use of msulw from its introduction 1 1923 the purcentage
of deaths from coma steadily dropped deaths of patients at
the Joshn Climc durng the vear 1956 from diibctie coma
tell to zero Trom January 1923 to January 2 1959 we have
seen 2 total of 1002 cases of drabetic acidosis i which the
CO combunng power or content of the blood plasma v as
90 wlq /1 or below These pattents were all treated a5
emerguncies w the New England Deaconess Hospitdd Re

ports from other mstitutions wnd countries elearly indicate
that dinbetic acdosis 1s still an important problem  first be

cause of ws unmediate emergeney character and  second

becausd 1t represents a maxaimal metabolie disturbance m the
dubetic and 15 clearly related to later complications

Etiology The common causative fictors wre (1) msufficint
tasulin or the omisston of wsubn (2) micctions (3) resist
wnce o mnsulm effectrveness (4) ancsthesia and shock (g)
vomsting and dasshes Iom any cawse {8) thvrstovice s
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(7) pregnancy and the tosemas of pregnancy In our expen
ence 1t 15 the background of gross dietary errors and Jack of
control of diabetes which 1s the most tmportant sigle factor
underly ing the development of diabetic com when the 1m
mediate factors mentiored aboye are supermposed

Insulin Resistance Particularly of mfection or myocardnal
miaretion accompames diabetic coma large amounts of msu
lin may be required specific attbodies to nsulin hwve been
1solated from the blood 1 patients wath dabetic coma by
Field nd Stetten Insulin dostge n amounts v nving from
2000 to 20 000 units has been given in exceptional patients
A wide vanety of mfections mcluding pneumonta carbun
cles abscesses tuberculosis hepatitis and ppendicitis hise
been factors i inducmg diabetic comn

In prevyously untreated patients or patients wath insufficient
msulin dosage 4 rapid nise m blood sugir level and gly cosuna
takes place The loss of calories due to faulty carbohy drate utt
lzton stimulates the wikthzation of protetn and fat Faty
1cids re transported to the Iner where the formation of ke
tone bodies occurs A hugh total metabolic rate occurs and 1n
creased fat proten utithzation continues As the metabolites
of protem and fat combustion are formed m excess these
blood levels nse The serum bicarbonate falls as base com
bines with acid metabolites Large quantities of base par
tieularly sodium potassium  ate lost m the urne producng
acidosis and dehydration Acetone appears first in the urme
follow ing 1ts formation from aceto-acetic aesd As the hetosts
mcreases dracetic acid atself and finally beta hydroxy butynic
acid apperr As acidosts dvances adrenal function is 1m
pured Large amounts of acetone bodies may accumulate i
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the serum even though no large quantities are found m the
urne In early stages the total hetone bodies in the blood
plasma may be only 25 to 50 mg per 100 cc but mn uncon
scious patients values usually will exceed 100 mg per 100 co
Lach of previous diagnosis and treatment of diabetes must
still be emphasized m the etiology of coma At the New Eng
land Deaconess Hospital from year to year from 120 to
16 0 per cent of our cases had no diagnosis of dubetes until
the onset of acidosts Lrkewise m the series of Zieve and Hull
Loch and Dillon and Dyer from 17 0 to 30 9 per cent of the

patients were 1gnorant of thew diabetes at the tume of acido
sis

DEVELOPMENT OF DIABETIC COM(A

The onset of diabetic actdosis and coma may be gradurl and
vague or 1t may be rapid Svinptoms may have been over-
looked by the patient and sometimes cven the physician may
bemusled Particularly in newly discovered dabetes 1n youth
almost any sign of illness should be regarded with apprehicen
sion and acid dered Nausea 1nd headtche
and particularly fever due to mild infection should be rc
parded with susprcion
Pahents should be given mstructions early m the course of
dumbetes Preventn ¢ measures can do no harm and if adopted
early may avert acidosis 1n most cases except those rendered
P by severe i Instructions commonly
given to patients mclude the followng (1) goto bed (2)
heep warm (3) test the unme for sugar and notify your doc
tor (4) sceure @ nurse or someone to help you and conserve
vour energy {5) move the bowels by enema (8) tahe
glass of hquid each hour such as coffee ter or broth, and
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(7) especnilly important 1s the rule to contue 1nsulin even
if voriting unless the urine test 15 sugar free or 1 physician
advises to the contrary

SYMPTOMS OF DIABETIC COMA
There are no pathognomonic symptoms m early diabetic
comr but lbored resprration with chrictenstic decp ar
hunger s described by Russmaul and drowsmess are out
standing Increased gh cosurn wath ineresed thirst and par
ticularly the demonstrition of large amounts of acetone m
the urne usmg the tests for acetone wlich are faught to
patients gne warning Then headache malase nausea b
domunal pam and particularly severe constipition are fre
quent Abdommal pun m1y be 1 very promment symptom
sometimes accompanied by other symptoms suggesting t
surgical compheation

The stige of nauser and vomuting wluch 1s so common
may be followed by drowsmess then stupor and finally comz
50 severe that 1lmost no punful stimulus w1l be recogmzed
Fortunately todny most patients are recogmzed nd brought
to a hospital before this final stage of unconsciousness has
been reached The patient may be mn grave dinger long be
fore drowsmess or unconsciousness his occurred Severt
acidosis m1y be present with a reduction of the CO com
bining power to values well below 8 mm and y ct the patient
especially 1f he 1s young may walk mto the hospatal

The patient m fully developed diabetic coma presents 2
group of findings wlnch often 15 charictenstic Hc hies semt
conscious or unconscious ind complc(cl} relwed although
1 some cases there my be 1 good deal of achivity The shin
1sdry notably the aallic The face 1s flushed and drawn the
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feet and hands cold Resprration may be slow or rapid but
its depth 1s frequently stnhing Nevertheless t must not be
fargotten that a patient may have passed through tins early
stage of Russmaul respirition and then i exhaustion resps

rations mav be shallow The eyeballs are soft to the touch
and care must be taken not to press quichly for fear of
wmjury 1o the retmr The mouth and tongue are usually ex

tremely drv vomting aceurs frequently Abdominal findings
may include evidence of a distended stomach but tlus con

dition may easihy be missed The muscle spasm and para may
suggest acute appendicttis The pulse 15 rapid and weak and
the blood pressure low In far advanced cases the pulse may
be imperceptible nd the blood pressure unobtamable Usu

ally the muscles are flacerd and the tendon reflexes absent

The rectal temperature may be subnormal If active mfection
1s present as treatment praceeds the fever of a hidden pnen

moma pyelonephntis or phlebitis may return

LABORATORY FINDINGS IN DIABETIC ACIDOSIS

Blood Sugar Hhgh blood sugar levels are clharietenistic of
duabetic coma In g5 cases we have seen 4o patents mn
whom the mitial blood sugar was 1000 mg per 100 cc or
sbove The Inghest level with recovery had a value of 2250
mg per 100 cc However many patients who enter the hos

prtal i severe acidosis nat vet m coma may have blood
sugar values of 350 to 500 mg per 100 cc the average blood
sugar on admssion to the New England Deaconess Hospital
for example has varied mn senes to senies between 499 and
582 mg per 100 cc The level of the blood sugar 1s of conssd

crable sigmficance since it 1s 4 mensurc not of the food eaten
by the patient but of the degree of wtracellular disturbance
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and excessive glucose formation from proten and fat as well
as from stored glycogen Percentages above 4 or 5 are un
common and of good omen When the gly cosuriz 1s 1educed
to less than 10 per cent 1t frequently means failing renl
function The showers of granular casts seen m the sediment
are a classical finding 1 diabetic comn even m ¢hildren

Blood electrolytes These are senously disturbed durnng din
betic Letosis and this disturbince m electroly te metabohsm
may ttself be the cause of death m patients whose msulin
treatment has been slillful Electrolyte depletion particu
Jarly of sodwm and most inportant of potassum occurs
dunng the course of diabetic acidosts and requires specril
handiing Salt depletion has been known as a feature of dit
betic acidosis for many years

THE DIFFERENTIAL DIAGNOSIS OF COMA

An unconscious patient always presents a serious diagnostic
problem If the patient 1s a known drabetic the possibihty of
actdosis and coma may be the first thought but 1t must also
be folloned by a second consideration of varous other pos

sible causes In smill cluldren coms may be the first eu

dence of diabetes In the following table are summarized the
chief pomts i distinguishing between hypogh cemn and
diabetic coma Acetonunia develops rapidly 1n diabetic pa

tents and may occur 1n noy diabetic patients from simple
starvation

1 Hypoglycenua One of the most scrious errors in internal
wedicme 15 the admimstration of ;nsulin to 2 patient who al

ready has hypogly cemia Ifa patient s known to have dinbetes
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DIFFERENTIAL DIAGNOSIS IN HYPOGLYCEMIA
AND DIABLTIC COMA

The features of an insulin reaction histed 1n this table are those observed
after rapidly acting msulin regular or crystallne In certam respects reac
tions due to the slowly acting protamine zine insultn may differ Headache
particularly oceipital ‘nausea and even vomiting may occur These symp
oms make, tho ehferential dragnosss between reastions froms protamme Zhc
insulin and coma more difficult than that between regular or crystalline
sulin and coma Reactions following NPH Lente or globin insulin resemble

more nearly those of regular msulin

Hypoglycema Duabetr. Coma
History Insufficent food excess Insufficent msulin infec
msulin excess exercise tion gastrowntestinal upset
Onset Following short acting o Slow hours or days
sulin  Suddenly 8 few
hours after mjechon
Following long acting m
sulm  Relatively slower
many hours after injection
Course Anxiety sweatng hunger Polyurta polydipsia ano
headache diplopia 1nco rewa nausea  vomiting
ordmnation twitching con  labored deep breathing
vulsions coma (Head weakness drowsmess pos
ache nausea and hazmess sibly fever and abdommal
especially following long  pam coma
acting msulin )
Physical  Pale moist sk full rapid  Flond dry skin hussmaul
findings  pulse dilated pupils nor  breathing with acetone
mal breathing blood pres  odor  decreased  blood
sure normal or elevated  pressure weak rapid pulse
overactive reflexes post  soft eyeballs
trve Babinsk:
Laboratory ~ Second urine specimen st Urine contamns sugar and
findings  gar and ketone free low

blood sugar normal serum
[

ketone bodies high blood
sugar low serum CO
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and known to be t1lung msulin hypogh cemn should alwavs
be considered 1f the patient 1s found unconscious sem: con
scious and particularly if he hs been convulsne Patients in
hy poglycemu are usually sweating or the shin 15 moist but
there 1re evceptions Preceding mentd behavior may have
been that of simple confusion obstmance or otlter manifesta

tions of cerebral re iction A urine specimen ebtuned by cath

eter should be sugnr free ar else nearly so unless the urne
shows sugar because 1t has been long i the biadder Hypogh

cemta from protimine. zine isulm 1s frequently more gradud
than with regular msulin and may requre more prolonged
treatment If 7 patient 1s found unconseious 2t lome or at 1
long distance from a laboratory a smnil amount of glucose it
sterile solution mav be given mntrivenously If complete re

coverv 1s prompt then an msuln reaction 1s probable How

ever such a response should be defimite 1f the assumption
that the condition 1s due to hy pogly cemua 15 correct

2 Urerua The problem of the differentrl dingnosss of
uremza 1s today more frequent than ever stnce more dinbetie
pattents are lning longer and are reachmg the stage whert
because of uncontrolled dabetes of years duration dubetic
nephropathy 15 present If albummnunn 1s marhed mtrosen
retention and uremic symptoras m1y occur The blood sugat
level may be cxtremely Iugh and the CO content of the
blood depressed as wn dizbetic hetosts the blood level for
acetone wilf be normnl It 1s the patient however, wath both
dubetic ketosts, as shown by these findings and also renal
farlure who will require careful laboratory study and great
care 10 treatment
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3 Cerebrocascular Acardents These mw hase a relitnely
sudden onset or my have been preceded by suvere headache
and some hours of symptoms The spial flind may contun
gross blood Lattle or no acetonurin may be present

4 Toueity From such causes s acute mfection drug poi
sonng bram tumors or meningitis toxicity must be consid
ered

THE TREATMENT OF DIABETIC COMA

1 Treatment at Home Diabetie acidosis 15 so serious a
problem both m 1ts treatment and m the dagnosss of ac

companymg comphications that the patient should be hos
pialzed Here every Jaboratory facility and unmterrupted
treatment shonld be available including the admnistration
of flaid and frequent blood analyses It 1> customary to gie
wsulin ymmediately at home provided the diagnosts seems
certan Doses ranging from 50 200 units have been given
prior to admission and no senous errors have been made
The decision however 15 au mnportant one and the size of
the dose may be a matter of some concern Prior to arrval
at the hosputal preparation should be made mcluding eqmp

ment for admimstration of solutions mtravenously A porta

ble diabetic treatment cart equipped with such matertals has
been found most useful at the Deaconess Hosputal Labora

tory techmesans services should be available immediately
and continuously both day and night in the emergency de

partment In Table IT 1s summanzed the plan of treatment
whach has been found useful at the New England Deaconess
Hospital
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Our objective has been to give the optimal amount of in
subn required m the gren ease as quickly as possible The
problem 1s to determine what 1s the needed dose n the mdi
vidual patient A child or young adult with recently devel
oped diabetes may require relatively small doses of insulin
for an immediate effect On the other hand a patrent whose
duabetes 15 of long duration and who has taken Jarge doses
of msulin for several vears mav not have become resistant
and require a dose of 500 or 1 000 umts If delvy occurs in
assessing the seventy of the patient the opportunity for re
caovery mav have heen lost

On admission s soon as the diagnosis has been made
physical exammnation performed and urnc tested the pre
hounary dose of msulin 15 given At present in severe pa
tients we grve 1t Jeast 50 per cent of the imtial dose intra
venously and m the most severe types give all msulin mntrz
venously during the first few hours This msulin should be of
the unmodified or regular type Protimne zinc msulm acts
s0 slowly that 1t should not be used except as an adjunct to
treatment In Table IHI 1s summanzed the relationshup be
tween the blood sugar levels on admission and the mnsulm
requirement It 1 apparent wn recent ycars that appm‘l
mately 50 per cent of the msulin required 1n the first 2.4 hours
should have been given during the first 3 hours after admis
son 1f treatment has been sufficiently aggressive and chimeal
cumen reasonably satisfactory It 1s worth pomnting out
however that m the future the diabetic patient who has dix
betic nephropathy may havea very gh blood sugar but \ug
not he really msulin resistant Uremia 15 often accompame
by sensitneness to insulin and therefore the dosage of st
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I under such conditions must be smaller m amount and
perhaps given somew hat more frequently

2 Fluds Dehydration and loss of electrolvtes two of the
most mmportant clinieal features of diabetic coma and the
subjects of echaustive study n recent years, are clearly de
pieted m the appearance and condition of the patient The
dry melastic shin the dry brows tongue and soft vyeballs
together with falling blood pressure are charicterstic fea
tures Restoratron of flnd and electrolytes 15 an objecte
only less important than the proper admnistration of insuhn

TABLE II TREATMENT OF DIABETIC
ACIDOSIS AND COMA

Duabetic acidosts 1s the result of msulin defictency Nauset
vomitmg abdorminal pain dehydration shoek ar hunger
drowsmess lewd to coma and (f msufficiently treated ) death
Important chemtcal features are hyperglycemua glycosuna,
ketonemia ketonuna reduction of plasma CO  depletion of
electralytes especially potassium

FIRST HOUR AFTER ADMISSION

Special nurse preferably expenenced in coma treatment for
the first few hours
LABORATORY
1 Urme Examne for sugar acetone diacehe aud albu
mm coma casts and pyuna Cathetertze if necessary
2 Blood Test for sugar CO content and non proten m
trogen with emergeney report within an houwr White
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blood count Serum potassum nd 2mvlase levels Hem
atocrit as ard m issessing debn dritton
CLINICAL
3 Scarch for tions and vstablish diagnosis
A History to explun ¢ause of coma
B Physical exxmination noting partsculirh~—
(a) State of consciousness type of respiration pulsc
rate blood pressure nd rectnl temperature
(b) Look for soft eyeballs drv tongue dilated stom
ach cold and mottled shin impacted rectum
and tendon reflexes
C X ray chest and 1bdomen when possible
D LCG (a) coronary (b) potassium changes
4 Insulin 50 to 100 units of reguly wsulm {one Inlf dose
mtruvenoush ) at once for adults In severe cases espe
enlly wath errculatory collipse gne 1l msuln mtrnen
ously If blood sugar exceeds 300 mg per 100 cc andf
the blood CO content 1s g mitlimols per hter (20 vol
umes per cent) or less the dose will need to be reperted
The msulm dose would be proportionately fess {20 t0 40
units) m young children especilly 1f diabetes 15 of re
cent onset In c1ses with blood sugar between Goo and
1000 mg gnve 200 units additional wd with blood su
garover 1aco Mg give 300 wats additional
Gastric Lavage Aspirate completcly and & ash stormch
with warm water with greatest crc
Nocmal salme intrasenously zooo ce It 15 desirablo to
change to a solutian of salme Jctate after the first hter
of salme solution 1s gnen (to 700 cc sibmne dd 1 v
paule (40 cc ) 1 molar lnctate and make up to 3000 o
with stenle distilled water) 1 hetate is unn ulible not

7

@

[~
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mal salt solution mny be continued Avoid too ripid Ad
mimstration especnfly in older patients

7 Reep patient warm yet word burns as from hot water
bottle

SECOND TO SIXTH IOUR

The gravity of the case may requirc repetition of first hours
total insubin in the sccond hour

8 Gne potassium solutions by ven for defimte mdications
{2) when blood analysis or ECG clearly mdteates hypo
kalemia (b) when potasstum depletion 1s probably pres
ent as result of prolonged sevious ketosts and/or deficient
potassium mtake {c) only m the presence of adequate
urmary output 25 meq K per hour up to 100 meq m1y
be green

Repeat blood sugar 1nd CO determinations after two or
three hours For nsing blood sugar give wsulm hourly
50-200 untts or more accordmg to esimatc of prognosts
and hourly blood sugar tests

Fhnds by mouth (as soon 2s tolerated) hmited to 100
120 ce per hour of broth ginger ale orange juice tea
ar coffee hourly to be sipped by patient or spooned by
nurse For children limt to o ce per hour at first Then
1f nauser and vormting recur withhold flusds osally for
2 to 6 hours (lavage stomach agan if mdicated) and
then resume

Enema for cleansing and to reheve abdomunal distension
Record and note changes m blood pressure pulse and
temperature hourly Consider vasopressor drugs for
transfusion st 1 deep shock
13 Unnalysis for sugar and diacetic acd every hour Re

-]

E

1
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R R
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cord hourly output as mdex of dehydration and renal

function

Antibiotics (parenteral) as pemcidlin streptomyem or

tetracy elines frequently needed when blood pressure

normal

15 Urinary output Record hourly and note with alarm m
sign of oliguna 1500 cc mtravenous saline Inctate for
persisting shock Repeat as necessary For anurn asso
ciated with hypochloremia give 50 cc of 10 per cent
salt solution mntravenoush Beware producing excessive
dwress with consequent loss of base especially of potas
swm (by too rapid adminstration of 1V Flud) For
anurra assoctated with hyperclilorerua omut all s2line
using only glucose 1n water mtravenously Volume of such
fluds m1y need hmtation to 100 cc m 24 hours

1

N

SIXTH TO TWENTY FOURTH HOUR

16 Repeat blood sugar and CO determinations Gnemnsulin
50 200 units 1f blood sugar and CO levels are not 1m
proving Insuln (regular) may be gren accordmng to
urme tests every 1 to 4 hours if fall 1 blood sugr has
been satisfactory
If test 15— Red Orange lellow Grecn Blue
Gwve — .o 16 12 ] o

umts

For young cluldren gn ¢ half dose

17 Soft or hquid food such as ortmeal gruel orangc
or milk diluted half and half with Ime water not 1o €3
ceed 10 gm carbohydrate per hour Glucose (5% m
saline) 1V 1t rate of 200 cc per hour only when blood
sugar approtches normal

Juree
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18 Sudden onset of muscular weakness or loss of tendon
reflexes nd shallow respiration suggest bypohalenma
Potasswm may be gven po or 3v if changes i ECG
or in serum potassium are present

SECOND DAY AND SUCCEEDING DAYS

19 Soft food—Diet casbohydrate 100 to 150 gms proten
S0 gms fat 50 gms Gradually veturn to standard dia
bette duet for age and werght with carbohydrate 150 to
200 gms protem 6o to 200 gms  fat 6o to 120 gms daly

ADDSTIONAL NOTES

I Differential diagnosis should clude the acidosis of dia
betic nephropathy occurnng mn patients with dinbetes of
long duration Uremma may result m retention of ketone
bodies i the blood plasma although they may be absent or
reduced m concentration m the unne Examine plasma for

acetone by mtroprusside test® or quantitate ketone bodies m
blood

Torar herowes v Broop
Mg Per 100 cc

Normal otog
Non Drabetic Uremma 5 to 6o
Dhabetic Coma 50 to 2004

Plasma Acetone Test
4 ¢ ol blood 1 an avlate tube centafuged untid clear plasma obtaned
Make solutions of 2 m 2 L 4 #0d 1 im 8 with pormal sakne or tap
water Plyce 3 drops of undiluted plasma and the three dilutions on separate
small mounds of acetone test powder At the end of 6o seconds read the
<olor {do not allow to stand longer) Depth of purple color mdicates

«oncentration of acetone and 1 some cases may be used as 2 lue to nsulin
sesistance
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I To avord pulmonar} edema rirely exceed 5000 cc
parenteral fhud m 24 hours and check frequently for signs
of edemr If unnary output exceeds 40 cc per hour after
prenteral find has been given up to 3ooo ec grave dehy
dration no longer evists

III Electrolvte contaming solutions Potassum should not
be given intravenously 1 excess of 25 mEq per hour!! Ravelv
15 1t wise to exceed 100 mEqQ i 12 hours unless definite
hypopotassemia 1s present and urine excretion 1s ample
After 12 to 24 hours if 3 to 4 grams potassiuum cannot be
tiken by the patient m diabetic diet a sumple solution may
be taken n divided 1mounts Thus two hundred cc orange
puce plus 2 grams potasstum phosphate may be diluted with
water to 500 cc Of this gie 100 cc per hour With fill m
blood sugar ind need for potassium 15 ce ampule (2 grims
dibasic potassium phosphate and o 4 grams monobasic potas

sum phosphate) may be added to 1000 cc of 5 per cent
glucose for mtravenous admimstration 1f dicated

IV Electrocardiographic signs of

A Low serum potissium (below 30 mEq)
1 Lowered or mverted T warves
2 Depressed ST scgments
3 Lengthened QT or appearince of U wave
4 Prolonged P R mtenval

B High serum potasstum (above 60 mEq)
1 High peaked T waves
2 Wide QRS
a Disappearance of P waves
4 AV dissociation
5 Final disorganrzation of LCG
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Note A mormal ECG does not exclude & deficiency The
above changes may not the v s be due to hypokalemn

As mdrcated m the outhne the restoration of flind wnd
electrolytes 15 easly begun by the immediate mtravenous
adounistribion of plysiologre salt solution The ~mount
which may be ultimately required 1s often difficult to deter
mune since actual measurement of the degree of dehy drtion
15 uncertam In the presence of anuria or 2 dechmng unne
aatput with or without mfection a mawnmal degree of de
bydration may be presumed present In the mverage panient
from 3000 to 500 cc of fwd 1s necessin m the frst 610
hours In some patients as much 25 20 0vo ce has been neces
sary providing it 1s determuned that the oligura 15 due to
dehy dration alone Durng thee first {ew hours of treatment
B0 glucose splution may be gnen It s clear that m these
fest few hours of treatment the prime objective ss to dater
mine the presence or absence of msulin resistance If the
blood suger level 1s 1 by ghacose ration
then the dechme m blood sugar may not be used as an mdex
of the msulm requirerent If levulose 15 used 1t 15 possible
for sersous hypoglscemi to be produced by grvmg too much
msulm siee the presence of levulose m the blood would
gne a high blood sugar rvalie although the true glucose
valne in the blosd may be at a senously low fevel An smpor
tant pomt with respect to glucose ss that when large amounts
of insubin are bemg used the more plucose that 1s given the
more potassium will be withdrawn from the blood and de
posited. with the ghcogen Potwssum 15 admuustered w
toma patients when the hitory indicates that depletion of
potassiam 1s present by reason of long continued lack of
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drabetic control or acidosis ttself or when serum potissim
determmnations or the electrocardiogram mndicates a low
serum potasstum value

3 Gastric Lavage An important measure m preparing the
gastromtestinal tract to recene food which ts tn important
objective 1n the treatment of drabetic coma 15 the use of
gastric lavage It should be cuned out routmely unless the
patient 15 m such grave condition that the procedure mvolves
some r1sh Sometimes one 1s surprised by the finding of con
siderable quantities of flmd food remams and old blood
The removal of such contents and Invage relieves distress
stops vomitmg and prepares the w1y for the tahing of food
by mouth

4 Blood Transfusions Transfusions have been used with
few of our patients except those m whom there has been a
known loss of blood as m gastric hemorrhage The use of
transfustons to combat cireulatars collapse may be utilzed
Usually however the admmstration of adequate flud nd
clectrolytes has been sufficient

5 Glucose and Food The use of glucose or fructose depends
upon the period m the treatment of diabehie coma under
consideration The treatment of dibetic acidosis or com?
may, be dutded into two periods (&) The first 3 8 hours
after 1dnussion of the pitient when marked hypergh cemia
and dehydration are present Thus period may be very short

as little as two hours m cluldren or patients with dubetes
of short duration and may be much longer 11 se1cre czlsesf
(B) The ime when the effectu e action of a sufficient dosc o
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msulin has produced a dechne in blood sugar levels roughts
of 40-60 per cent from the onginal Ievel

In the first penod {hypergh cemia and debivdration) the
admuustration of glucose cannot do am possible good It has
neser been shown i & patient m diabetic coma with a
hypergly cemia of 500 1 000 mg per cent, that the ublzation
of glucase 15 1ncrersed by the admmstration of glucose It
15 only the effectne action of msulin which brings about an
merease m wntracellular glucose utihzation

In the second period when blood sugar 1s fallmg the use
of glucose has alw ays smee the mtroduction of msuln been
a necessary procedure It 15 then that hvpoglycemua actual
or impending 15 beng treated Tt must be emphasized agamn
that when large doses of regular clear msubn are gnen the
duration of snsubin aetion 15 greatly mereased from the usual
6-8 houns 10 18 24 hours Therefore when the blood sugar
has fallen significantly m a period of 4 5 or 6 hours the addr
uon of fusther large amounts of msulin must be carefully
considered lest severe hvpogh cemia be produced

The admmistration of potassum contaimng foods should
begm as soon as the patient 15 able to take food by mouth
Sometimes this 1s withm 4 8 hours It 15 important that small
amounts of flud be given by mouth m the paticnt who has
had a dilated stomach Usually we aym at 10 grams of carbo
hydrate per hour using hot flmds such as thin oatmeal grucl
or orange jpuce diluted half and half with warm water
Obviously 1 unconscious patients ntravenous admmistra
ton of glucose may be necessary during the first few duys
of treatment The use of fructose or wvert sugar has buen
urged on the concept that fructose may enter the glycolytic
cyele without the aid of msulin Tructose forms glycogen
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easily However possible gan 1s hmited by the fact that only
2 sm il portion of the fructose escapes conversion to glucose

6 Other Remedies The use of vitamins 1nd antibiotics 1s
routine 1n the unconscrous panent who my be suffering
from a lidden mfection and who may because of the severe
metabolic disturbance be i danger of developing 1 drabetic
neuropathy Preparations of B Complex re commonly given
m parenteral fuids

A cleansing enema should be routine 1 patients with am
severe acidosis unless diarrhea or some other compheation
1s present

Allabies hwe not been given m the form of sods bicir
bonate or other sumlar preparations for years at the Der
coness Hospital It 1s seldom that one hetrs emphasis placed
upon their value 1n compuson with the use of msulin md

other measures

7 Convalescence Recosery from acute rerdosts my be fol
lowed by a return to normal winch s steady but mn be
prolonged It 1s important to remember that patients long
unconscious or who hwe been m severe shock may not
be able to take nuch food or to return to 1 full diet for 2
week or two In some paticnts seyvere ncuropithy foflows dia
betie coma and this neuropathy occasionally 1s futal m other
c1ses manv months are required for recovery

The Level of Blood ketones and the Blood CO, Thuse e
markedly affected as raidosts progresses In cwly stages
Acetone may be found both m the serum and i the blood
1 considerable 1mounts befare the CO of the blood
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changes In advanced acidosis howeses the CO content of
the venous blood dechnes and usualh s below §o0 mEq
m umconscious patieats Although a general relationship be

tween the state of consciousness and the depletion of CO of
the blood and the level of ketones exists there are however
notable excephians

The Nonprotemn Nutrogen of the Blood Thus 1s frequenthy
elesated to 50 or 75 mg during acidosis parthy due to the
wcreased protem breahdown of diabetic acidosis and parthy
to beginning renal farllure Levels above 100 are frequenthy
assocsated with some severe renal Jesion

The Unne Almost alway s the urine shows large quantitses of
ducetre acid by the ferne ehlonde test and also acetone
As coma progresses and renal failure deselops with or with
out shock the excretion of acctone bodses is greatly reduced
and the nrine masy become negatne However i these cases
the blood plasma will mvanably show a positne test for
acetone  The quantinies of acetone m the blood plasma
using acetone test pawder are described under the Table
outhning treatment The amount of sugar 1o the unne vanes
considerabls

CTOMPLIC ATIONS OF DIABETIC COMA

Complcations mdependent of diat

p Retoss may senoushy
affcet the rate of development of coma 1ts course and may
actually determmne the outcome Infections are the most fre
quent compheation but others such as myocardial nfare
tion or a ruptured disc have occurred

Hypoghcemia mav occur espectally of an error 1 judg
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ment results 1n excessve dosage with msulin The patient
may pass from the condition of dinbetic coma to one of m
subn hypogh cemia without very strhng physieal signs
Therefore frequent blood sugar estimations are ms atuable
and mdeed therr valabihity conshitutes one of the impor-
tant reasons for the treatment of such patients m 1 hospital
Howeyver with certam preciutions st has been the expenence
at the New England Deaconess Hospital that hypogh cemia
during and after the treatment of dabetic com? has been
almost unknown Tins 1s largely due to our dehberte pln of
preparmg to feed the patient small amounts of carbohy drate
everv hour as early as the gastromntestinal tract will permit
such treatment

The recurrence of diabetic com after apparent recovery
15 not unknow n but should never happen i 2 well regulrted
hospatal

Circulatory collapse with low blood pressure rapid pubse
and oliguria may occur as a late event 2t any age but 1s much
more frequent m older patients Recosery mry occur m a
pulseless patient If the collapse 1s merely the terminil stige
of dehydration then the usc of sufficient flmd will be effec
tive Transfusions of whole blood 1n some paticnts myy be
useful The supplementary use of Adrenalin or Ephednne
and particularly Levophed has been most helpiul

Anurt or ghigure 15 an ommous complication 1 hetosis
1t 15 essential to chart the unine output of the patient i dit
betic coma hour by hour nd to view with alarm any declne
in the rate of urme secretion Under these circumstances
determinations of serum electrolytes particularly with refer
ence to potassium and sodum my grve the clue for therapy
Anuna persisting for days may stdl termmate m recovery
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The following cruses have been observed n anc or more of
our coma c1ses in whom anuna was present  (a) dehvdration
and circnlatory colhipse the most frequent (b} pyeloneph
nitis acute or chrome () acute renal mjury as m necrotiz
ug papullitss or the hepato renal syndrome (d) acute glo
mervlonephntis often mdicated by Justory of facial edema
and smohy unme (e) shock from burns or trauma or myo
cardal ifarction, (f) congenital absence of kadney (g) ob
struction from stones sulfonamide erystals or tumor (h)
acute renal shutdown a rare event occurnng even m early
ketosis

In contrast to the large amounts of flud required where
dehvddration 1s the chief cause of anurra the treatment
acute renal shutdown 15 aimed to avord pulmonary edema
and to protect renal tissues by gning mtravenous glucose
solation 1 lmited quantittes Thus, glucose solutions of zo
o 40 per cent concentration m water m amounts varymg
from 750 to 1200 c¢ per 24 bouss have been employed

THE PROG\OSIS IN DIABETIC COMA.

In general the prognos:s for the patient with diabetic hetosis
depends upon (1) the severty of the acrdosts {2) the dura
tion and degrec of unconsciomsness (3) the age of the pa
tent (4) cardiovascular renil status of the patient (5)
complicating conditions  (6) grossly abnormal Iaboratory
findmgs It 15 amportant to remember that contplications or
associated infections may cause the patents condstion to be
extremely geave long before he 15 unconscious Indeed in
some serses of pahents the degree of unconsciousness has
been of much less importance 1 prognosts than these other
conditions
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Patients 1n whom acaidosis 1s far advanced Irne 1 much
more sertous prognosts than an indunidual who s m carly
acidosis thus the level of CO 1 the blood like the pIl s
an important factor In our senes of cases the unconscrous
patient formerly had a much worse prognosts than has been
true in the last 10 yewrs Undoubtedly unconscious patients
m the last few years have been treited with much greater
vigor and much larger doses of msuln used duning the first
2 or 3 hours of treatment 1 factor of prime mmportence
although the nailibuhity of the wntibiotics for the mnage
ment of latent or unrecogmzed infection together with other
factors has contributed to reducng the mortality of un
conscrous patlcnts from 35 per cent to the prcsent 10 per
cent The age of the patient 1s extremely unportmt Newly
40 per cent of our coma cases occur m patients whosc dit
betes began 1 the fist 20 years of hfe although they my
be many years older when comn 1s observed They hive a
greater advantage 1 compinson with older patients 10
whom cardiovascular complications are present Indeed the
cardiovascular status m the nuddle aged and older patients
1s frequently a determiming factor The presencc of dinbetic
nephropatly (Rimmelstiel Wilson) mcreases the danges

Laboratory datt of mmportance mclude not only blood
sugar levels wd non protein nitrogen of the blood but
measurements of the degree of hetosis The bedside method
descrbed under our rules wn the treatment of com 15 uscful
When possible, the actual quantitative determination of the
Letone bodies 1 the blood 1s of value However the tme
required for this determmation makes 1t of doubtful value
m most hospitals

L4
The causes of death n ditbetie com are v aned Howorel
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uncomplicated com 1s still 1 cause of probably onc third of
the deaths due to delay i dingnosis and often to the unfor
tenate omission of msulin at a time when acidosis was begin
ming and causing mability to eat Next comes sepsis and
metastatic infection Pancreatitis probably occurs more fre
quently than 15 apprecinted As we make tse of the determ:
nation of amylase 1n the blood the frequency of acute pwn
creatitis durning diabetic coma becomes more impressive As
acause of death proven at autopsy 1t has not been frequent
Miscellaneous causes are first cardiac wath coronary diseise
m the background of the deaths which number about one
third of all fatalities Other canses arc cerebral hemorrhage
pulmonary embolism and nephropathy

TABLE III DIABETIC COMA (329 CASES)

1946 1958

Admussion Average Insuln  Average Insulin
Blood Sugar Cases

Furst 3 Hours First 24 Hours
Mg /100 co No Units Unts
~~50 1 325 1125
1300 1600 7 552 1148
1000 1300 20 453 767
6oa 1000 57 q22 499
400 Boo 1s 189 68
200 400 94 111 154
100 200 5 62 1.8

Low values die to msul n given en 1) te
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XXX} | THE ACUTE RENAL SYNDROMES

In the present state of statistical (lassification of the causes of
death mortality data underestimate the presalence of neph
nbs 1 the popul, B of ct 1 the procedures
of reporting and classify g detarded causes of death many
of the death rates of recent y ears are not comprable to those
of earher years These procedural changes reduce appre
tiably the recorded deaths from chromc nephntis However
1t has been estimated that each year perhaps as many as one
per cent of the population 1n ther late sxties become neph

ntic Uremma or hypertension with 1ts compheations may be
the consequences

URLVIA

Usema 15 a symptom complex associated with an abnor
mafly hugh urea mitrogen and reduced urea clearance Any
congental or acquired lesion which causes destruction of the
renal parenchvma to the extent where the remammg tissue

383
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Urine The urmne of renal fulure 1s not characteristic st varies
with the underlymg disorder The patient with glomerulo
nephntis may have very little protemurn, few red blood cells
or white blood cells 1n the sediment At times 1t 1s difficult
to distmguish this urine from that of pyelonephritis In the
nephrotic syndrome on the other hand the protemnuna 1s
heavy and the sediment 1s lorded with casts and double
refractile bodies

Blood The blood findings 1n early renal failure include n
elevation of urea nitrogen creatinmme nonprotem nitrogen
and unic acid The urca/NPN ratio mncrenses s renal farlure
progresses Creatinme 1s a more accurate wmdication of the
intensity of renal fulure than 1s urea because 1t 15 not mflu

enced by vamations 1n the protein mtake When renal fulure
1s severe the blood creatinme may rise from the norma of less
than 2 mg per cent to 10 mg per cent Muscle wrsting miy
account for the nise to some evtent The total serum proten
15 decreased and cholesterol mereased especilly m the neph

rotte syndrome Phosphate s merewsed and calem de

creased Serum chlornde potassum sodim and CO com

binmg power are normal Progressnve ren1l dimage results
m the accumulation of aeid metabohtes n the blood and
the CO combimng power s then lowercd The acidosis may
be mereased by sodium loss consequent upon the faiure of
tubular rexbsorption Usually this does not occur unless the
patient yoluntanly restricts Ius sodum mtake Later glomer

ular filtration 15 1mpurcd and sodwm s retamed The
plasma sodm level would be expected to nse but ths does
not always follow Plasma sodwm mzy actually be lowered
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because the metabolic disturbances may allow sodum to
diffuse across the cell membrane nto the ntracellular com
partments By a sumlar mechanism potassium may be m
creased or decreased m the plasma In acute renal falure

however hvperhalema 15 a frequent finding and often a
cause of death

Phosphorus Tlus 15 1ncreased because of poor excretion and
by a mechanism not well understood serum calcium 1s re
ciprocally decreased The reduced caleum stimulates the
parathyroids and the resultant hyperfunction causes the
release of calelum and phosphate from the bone

The electrolyte pattern n renal failure 15 shown m the
table below

Renal

Fiur  Sodum  Potas um co Chlnde fhopht  Cal um

Acute D¢ sed  Usually Der sed Deteassd Dore ed  Usually
mer  ed un b nged
occas  ally

Norm 1
Chom N rmat Nommal  Doere ed  Nommal Lo sed Deer ased
° °
d eased dor sed decr as d

DIAGNOSIS OF UREMIA

The diagnosss of urema s difficult without laboratory assis
tance The coma of diabetes melltus cerebral thrombosis
and hemorrhage may mimic uremia A normal urea mtrogen
signifies that uremia 15 not the cause of the symptoms A high
urea mtrogen 1s less sigmificant 1t may occur with cardiac

10n or cerebro lar accidents i patients
with essenhal hypertension The diagnosis 1s even more
confusing when uremia and hypertensive encephalopathy
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co eust Epileptiform convulsions and loss of vision m a
patient whose cerebrospinal flud pressure 15 high suggest
that the symptoms are on a hypertensive rather than on a
uremc basis

Specific gravity of the urine may have differential signifi
cance The uremic patient has an ohguric unine of Jow
specific gravity specific gravity of 1020 or more 1n the pres
ence of oliguria makes the diagnosis of uremia unlihcly
Exceptions are acute glomerulonephnitis and prerenal azo-
tema where impaired glomerular filtration with normally
functioning tubules produce an oligunc urme of high speafic

gravity

EXTRARENAL UREMIA
In renal uremua azoterma 1s due to reduced urea clearance
resulting from decrease mn the size of the total glomerulir
filtering surface In the extrarenal uremas there 1s no demon
strable renal leston urea retention 1s caused by a decrease 1n
the rate of renal flow Oligunin 1s promment i both Dif
ferentiation depends upon the speaific gravity of the urine
In the absence of chmcal evidence of acute glomerulr
nephntis or acute tubular nephrosis a normal specific grav
1ty indicates uremni of extrarenal onigin

Extrarenal urermias may be prerenal or postrenal The pre
renal uremias may be duc to hypochloremia and hypona
tremmt resulting from vonuting and diarthea dehydration
which also may be due to vomiting and diarrhea or sudden
fall in blood pressure as m circulatory peripheral collapsc
or congestine heart farlure The postreml uremias 1re due
to obstruction i the urmary outflow tract
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TREATMENT OF ACUTF RENAL FAILURE

During the first few davs of acute renal failure when ohguna
and nuna are the pred clinscal svmp , the chief
hazard 1s the accumulation 1 the blood of protein cataholites
the most smportant of which 15 potassum The principal
by 15 to d h tlus catabolism This may hest be
accomphshed by withholding protemn and providimg a diet
entrely of glucose and fat both of which arc oudwed to
water and CO Glucose 1 these patients will have three
effects (1) 2t has a dircet protem spanng eflect (2) o
diminishes the tendency to ketosis and (3) it decreascs the
liberation of Tl The protein
sparing effect of glucose s provided by 100 gm (day Tus
amount halves the protem uthzation and prevents ketosis
1 g glucose ad; ration aboyve ths Jevel provades a
greater calonc intake but spares hittle more proten Usually
these patients are under some form of stress and require
more than the calones provided hy 100 gms of glucose
To further merease the calonc mtake fat 15 added to the
diet Infusions of fat and glucose have been used hut pyro
geme reactions have made them impractical

Nausea and vermung frequently prevents oral feeding
Thorazme mav be successful m controlling these symptoms
should this fail mtravenons feeding becomes necessany
Admmimstrition of an adequate number of calones becomes
a problem because of the himited fluid allowance To handle
this compheation 5o per cent glucose 1 water may he given
mtravenoushy a plastic catheter should be insertcd mnto the
brachal or cephialic vemn of the arm or the saphenous vun
of the leg and threaded into the vena cava Fifty per cent
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glucose solution to which 50 mg of heparmn has been added
15 given by the constant drip method The rate of infusion
should not exceed o0 4 gm/hilo/hour for optimal utidization
Tlus provides the patient with 200 gms of glicose 1 400 cc
of water dmlv more find may be added sf indicated Treat

ment 1s continued unti] dwrests occurs The catheter may be
left in place for 5 to 7 d1vs Merrill reports no major embolie
phenomena with this techmque provided adequate hepin

zation 1s mamtamed

Water Intake It may be difficult to determime how much
flmd 15 to be given to wn oliguric or anunc patient As 1
rule flurd intake should be shghtly less than the flud lost in
order to prevent pulmonary edema Daly flud lotment
should be calculated from the extrarenal water loss plus
the urmary volume of the previous day to which 1s added wny
fluud lost as vormtus diwrrhea sensible persprration and
fever In adults the extrarenal water loss 1s about 1100 cc
daly (6oo ce through the shin qoo cc through the expired
air and 100 cc 1n the feces) On this regimen the patient
should lose weight, if there is no weght loss the flud allow

ance should be reduced This caleulation does not include
water formed m the processes of metabolism and therefore
may exceed the requirements Daily weights provide the
most accurate measure of effectn e hydration

Sodwm The hyponatremta of acute renal failure m1y be due
to a previous low intahe the loss of sodium dilution by ex
cessts ¢ admunistration of water or a shift from the extra to the
intracellular spaces In the first two mstances the admuis
tration of sodm will correct the deficit n the last two re
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stnction of water 15 mdicated Where several factors are
concerned in the production of hyponitremun the 1dmims
tratton of sodwim may be indicated only if a negatin ¢ balance
can be demonstrated 1f a negatne balance 1s questionable
sodium mav be given carefully wesghing the benefits to be
densed from the correction of the hyponatrera agunst the
possibility of causing pulmontrv edema If serum sndum
determinations are avmlable the amount of sodwim chlonde
necessary to correct the hyponatremia may be roughly esty
mated by multiplying the extracellular fluad volume by the
defiat m mEq/lter The eviracellular flud volume and
plasma volume are difficult to measure In a man of average
size the extracellular fld volume 1s about 16 liters the
plasma volume 1s about 4 iters These figures will vary wath
the size of the indiidual The nfusion should consist of
200 cc of 4 or 5% sodium chlonde If the loss of sodwm
1s greater than that of chlonde or if excessve acidosis exists
sodnm Inctate or bicarbonate should be used mstead of
chlonide When nsmy concentrated solutions about 1/3 of
the estimated volume of fld 15 given over a period of g
hours The patient 1s observed for about 6 hours and »f there
are no cardior ascular comphications a second third 15 given
slowly Improvement will ordinanly occur before the serum
sodm returns to normal ¥f there 1s no 1mprovement after
the second mnfusion the admnstration of sodim should
be stopped

Sodium chioride 1s not the preparation of choice 3f the
lass of chlonde exceeds that of sodium This may oecar after
severe and continued vomiting Hypochloremia 1s unumpor
tant since 1ts only role m acute renal failore 1s 10 the mam
tenance of acid base balance It therefore requires mo
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treatment unless retention of sodwm results i hypochlore

mia alkalosis This may be corrected by the admmistration of
200 ¢c of 2% solution of rmmonium chlonde ntravenoush

The ammonium radical 1s converted to urea m the hver and
may case 2 shight but insigmificant rise 1 urer mitrogen

Potassium The ohguna or anunt of acute rennl msufficiency
may result mn acute hvperpotssemia Potasstum mav be m
creased for several reasons The pathology wluch causes
1cute ren) fulure 2so causes destruction of hissue wath
release of potassium Transfusions of banked blood often
used ewh 1 trentment may constitute mother source of
potassium  Furthermore 1if the patient 1s not vomiting
orange juice and other citrus frnt juices which are sources
of large amounts of potassum may be ingested Finlly
potassium 15 released mn the process of normnl protemn cat1
bohsm

Cardiac Effects The most important offect of hyperpotas
semra 15 on the conducting system of the heart wd on the
mvocardum It may be anticipated by seral ECGs trhen
from the onset of anunr Tall peaked Dizarre T wanes are
the erhest change this may be followed by prolongation of
the Q T QRS and P R mtersals The P and R wves then
become smaller the RST segments depressed and the S
waves larger Later the rhythm becomes grossly wrregular
due to premature beats and finally the ventricular compleves
may appear as a continuous sine wave Death m be due
to sinus nodal arrest or ventriculr fibnllation

There 15 no specifie correlation between the serum potas
sium level and the ECG changes An elevated serum sodrui
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antagonizes these changes and a lowered sodim or caleum
level ncreases the charactenistic changes of hyperpotasserma
Since the heart 1s so responsive daily ECGs are required to
discover such abnormalities It may be advisable m certan
cases to correlate these findings with frequent blood determt
nations

A lated body p cannot be removed by the
kdney Extrarenal routes of elimination must be sought
two procedures may be used Potassum may be removed
etther from the gastromtestinal tract where 1t 1s present in
Tugh concentration or from the extracellular fluid Potassium
15 removed from the gastromtestinal tract by gastric or
preferably by intestinal suction Catharsis m the constipated
patient also drams the gastromtestinal tract of potasstum
Magnesum salts should be avoided because of possible ag
gravation of the existmg hypermag Cation € Il
resins also have been used to remove potassum from the
gastrontestinal tract Most of these however contam potas
swm and are therefore contraindicated Resms of the hydro
gen or ammomum cycle are available but their climical
application 15 so difficult that their use 15 hmited to special
mstances

Potassuum Antagomsts The most pow erful potassium antago
st 15 sodium When given ntravenously sodwm promptly
reverses the chmcal and sometmes the well advanced
electrocardiographic mamfestations of hvperkalemia Sodum
15 indicated where a rapid effect 1s required Two hundred
cc of a g or 5% solution of the chlonide bicarbonate or lactate
1s usually gaven The bicarbonate or lactate 1s preferred
because transfer of potassiam across the cell membrane
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seems to occur more rapidly m the 2lkilimzing sodim This
effect mav be enhanced by 2dding the salts to 1 5% glucose
solution These solutions are infused rapidly the 1dvntages,
though rapid m action 4re not listing and must be followed
by more permancnt therapy Furthermore sodwm theripy
may be 1 double edged sword although it reduces potassium
levels the hizards m patients wath by pertenston and erdine
decompensation may be considerable Unless the sitution 1s
urgent other methods of treatment should be employed
Caleum 1s another potassium antagomst Hy poealcemit 1s
1 frequent finding i renal msufficieney The admmstration
of ¢calerum would therefore seem mndicated Large amounts
are needed for beneficral results 100 cc of 10% cilerum
gluconate mv be used daih mntravenoush s prophylaus
agamst potasstum mtovication It should of course be used
cautroush m the digitalized patient
Glucose 1nd insulin ciuse 1 temporiny decrease i potas
stumn levels becuse the deposition of glucose as glycogen in
the bver requires the shift of potasstam nd phosphates to
the Iner The effect 15 temporry beciuse potassium 15 &
leased to the blood strexm 1s ghcogen 1s broken down
However for a rapid decrease m the blood potasstum les ol
200 cc of 25 or 50% glucose with 1 umt of msuln for eich
2 grams of glucose 1s useful therapy
If the use of sodium calewm glucose and msulm ful to
muntam the potassium below dangerous levels and symp
toms nd electrocardiographic changes persist one st ©©
sort to the use of the artificsal hidney perttoneal ymgation
or mtestinal lavage These methods provide usunlly effectne
climination of potassiem from the blood
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ACIDOSIS

Aadosis may be caused by loss of sodium or retention of acsd
metabolites As the aeid metabolites accumulate the blood
bicarhonate Ievel must be lowered to mamtmn a normal
blood pH This 15 accomphshed by slow deep respiations
{hussmaul breathing) which “blow off” carbon dioxde
Recogmbion of this pk may mf the form of
therapy Infusions of sodwm will correct the acidosss due
to sodium loss but may precipitate tetany of the acsdosss 15
caused by retention of acd hal The preferred
therapy for the removal of ncid metabolites 1s the artificaal
ludney When this 15 not avanlable 200 cc of g or 5% solutions
of sodwm hcarbonate or lactate may be used cautiously

always heepg 1 mind the chance of tetany or pulmonan
edema

Calewm and Phosphorus Since the hypocalcerma of renal
falure 15 secondary to phosphate retention the admmstra
tion of calelum salts 15 only temporanly benefical to the
patient with twitchung or convulsions It may also be given
but with due caution patients recervng dxgxtahs

Phosphate setention 15 reduced by a diet low in phosphate
and by & g protemn catabohsm Al hydroude
gels are useful as long term therapy to bind phosphate m
the intestme "This 15 more useful i the chrone than 1 the
acute remal msufficiencies

ANENIIA

The most effective and practical therapy in the management
of the neph 1s the transf of freshly drawn
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pached red blood cells binked blood should not be gnen
because of its Ingh potassium content The transfused cells
survive but a short ttme and quently the h 1t
returns to the pretransfusion level m a few days Therefore
1f the anema 1s asymptomatic 1t 15 not advisable to transfuse
unless the hematoent 15 below 25

CONYULSIONS

Convulsions mav be due to hypocalcemia or to hypertensne

phalopathy Hypocalcemie comulsions may respond to
calctum gluconate or lactate gren wmtravenously fn mant
cases of uremia however convulsions are caused by hyper
tenstve encephalopathy Here magnesium sulfate 1s the pre
ferred medication because 1t decreases muscular wntability
The 2dult dose 15 0 5 to 1 gm to a total of 4 or 5 gms /day
It may be given mtramuscularly m a 50% solution or mtra
venously 1n a 3% solution The patient must be watched
closely for respiratory depression Usually knee jerks become
hypoactive before the muscles of respiration are affected
1t this occars the nfusion should be discontinued Alternatne
treatment consists of dilantin or barbiturates

The Heart in Acute Renal Insuffictency Death mn acute renat
fadlure 13 frequently due to congestive heart failure and
pulmonary edema These may be prevented by avording
overlydration Profound amemtr may mtensify the hewt
falure Hypertension especially of the diastolic type "”1}
aggravate heart falure and should therefore be treated ¥ ‘; !
one of the hypotensne drugs Hexamethomum and hydral
zine are preferred

Pulmonary edema 1s treated by the comy entional methods
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Oxygen phylhne if ¢ hosp 15 present phlebot
omy if the hemoglobin level 1s not too low and digitalis 1s
soon as congestive failure 15 evident A full digtahzing dose
should not be given at any one tme but small doses repeated
until the desired effect 15 obtamed Morphine must be used
with caution because of possible nausea and vomsting

TREATMENT OF THE DIURETIC PIIASE

The amount of fnd to be replaced should be determined by
the state of hydsation rather than by the urmary foss Ocen
sionally patients are overhydrated during the oligunc stage
when dwresis oceurs f the unnary volume 1s used as an
index of the flmd allotment for the mext day polyuria may
be mamtamed On the other hand enough fluid must be
8wen to prevent dehydration Two to three thousand cc 15
usually adequate

I acidosts oecurs during dwiesis 1t can be corrected with
40120 mEq of sodium Inctate daily There need be no
hesmmc) about the use of sodium because sodmm 15 needed
to compensate for that Jost 1n the unne

With duresss potassium may be lost and hypopotasserma
may replace hyperpotasserna of the ohgunc phase When
the unine output 1s large there 15 no need to restrict dhetary
Potassiom In fact oral supplements of potassium salts may
be needed ¥ 7 1 & and should
be reserved for those patients who cannot take food and are
losng potassim rapidly Twenty mEq of potasssum chlonide
diluted 1n 1000 co of water may be given intravenously
slowly

Once the diuretsc phase 15 well established food and flnd
are permutted ad Ib as long as the calone intake 15 mam




398 THE ACUTE MEDICAL SYNDROMES AND EMERCENCIES

tuned There 15 no reason to restrict protemn mtake because
with improvement 1n renal function ure1 mtrogen will re
turn to normal

Infections should be treated with the proper antsbioties
Ancrmia mav persist for some time after durests has begun
Iron hver fohc acid are of no benefit The anemia may cor
rect ttself or transfusion may be neccssary

TREATMENT OF CHRONIC RENAL FAILURE

Although complete restoration of kidney function 1s not pos
stble 1n the patient with persistent renal farlure he may be
helped to lead 2 more productive and comfortable Iife Renal
function my become stabilized by treitment of mtercurrent
disease and by regulation of water electrelyte and protem
metabolism The chief therapeutic objective 1s mamntenance
of the chemical composition and volume of the body fuds
at normal levels This 1s done by 1mposing upon the kidneys
such conditions as will compensate for farlure of the hidneys
to perform therr function

Fluid Balance Thirty five grams of sohds must be evercted
daily by the normal hidneys to prevent azotemia Each gram
requires 15 c¢ of water for solution Because the faihng
ludney cannot concentrate a daly volume of 2000 to 3000
cc 1s required to the 35 gms of sohds Urine output greater
than this may become less and less effective

Edema usually does not occur 1 uncomplcated reml
msufficicney When 1t does occur 1t 15 due erther to con
gestnve heart farlure for which digrtalbs 15 mdicated to the
nephrotic state which occasionally responds to cortisonc,
to an acute exacerbation of chroniwce gIomemIoneghnUs or
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st may be that the unmary output wis nnable to keep pree
with the wtabe This mght cecur whes the glomerulw §!

tration rate 15 greatly dimmmshed Tarung fluids hese 15
contramdieated, witer should be sestricted just as it 1 in
acute venal farlure

Diet Between 2000 snd 4000 calories are required to meet
daly energy roquirements There has been much academic
controversy about the protem allowance m this det Some
authors favor 6a to go gms daily ualess 1 e n the vrea
mtwgen indicates that the patient cannot handle tis amount
When ures mitragen nses protem s furthes sestncted On
the other hand the group led by Adds prescrbes dicts of
05 gm or less per day per kilo of 1deal body werght plus an
smount corresponding to that lost in the unne the preceding
day Addss has presented caleulabons mdicating that the
everetion of urea yequres more “wark by the hudney than
the exoretion of other solutes To spare the damaged hedney
this addisonal “work  the protem mtake should be sharply
Testncted

Bath diets seem to be heneficial Geserally the patient
with mid or moderate urea retentson 1s allowed unrestricted
Protemn mtake If there 1s a rise 10 urea nitrogen protem
restncted to 6o to go gms If remal wsafficiencs becomes
severe {urther restnction to about 4o gms or less s indrcated
since the ludnevs are unable to excrete adequately the metah
ohtes resultimg from protem destruction

Electrolytes Electrolvies may be excreted or retamed and
may produce s varicty of patterns A gver pattern may
be relatavely stable or may vary from time to time
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Earhy 1n renal falure tubular reabsorption 1s mparred and
sodwum 15 Jost The resulting hyponatremia may cause a de-
crese i glomerular filtration rate with retention of sodium
Phosphte and urea are also retamed and the uremic process
15 aggrnvated To nord this at 15 mmportnt to prevent
hyponatrema Sodium should not be restricted except in
those who have hypertension or congestin e heart farlure The
hyponatrenua of chronic renal fatlure s treated simlarh to
that of 1cute renal farlure

Acute potasstum ntovication 1s rare n chrome renal fahue
so long as urmary output 1s 2deq The blood p

levels m1y be decreased 1 patients with polvuna but when
polvara ss no Jonger 1 problem there m1y be 1 shght elea
tion of the potassium levels This has been attnbuted to
1 shuft of potassium from mtra to extracellular spaces If the
unnary output 1s 1dequate and there are no electrocardto-
graphic changes potasswim salts may be gnen cautioush
ta avord further shuft fram the cells nd depletion

Phosphate and Calcium Phosphate retention 1s usually ac-
companted by hvpocalcemia and often compensatory hvper
prathvrodism This together with the acidosis genem“\
present tends to make more 1omzed caleinm & arlable and
thus presents tetany Tetany 1s more hikeh to occur if zu;
evcessine amount of sodium has been gnen Treatment O
hvperphosphatemia and hvpocilcenua consists 0!
mumstration of a dict contaming o 5 gm or less of phosphate
The nonabsorbable aluminum gels are useful m preventing
the absorption of phosphate by the gmslromlesnml tract

f the ad
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In addition appropnate admmustration of extra sodium to
meet renal needs will spare calerum

Infections An acute evacerbation of chrome glomerulone
phnhsiol]owmg a hemolytre streptococeal mfection may add
to the eusting impairment of renal function For this reason
prophylactic pemedim 200 000 u orally 4 imes a day should
€ given for al} respuratory snfections However the essdence
that exacerbations can be prevented i thys way 1s not en
tirely convineing
Hypertension The greater and the more fixed hypertension
becomes the poorer the outlook 15 hikely to be Treatment
becomes more difficalt as renal tmpawrment advances Sodiim
Testhetion may embarrass the renal cireulation and may m
crease the depth of the urema Sympathectomy 15 contra
indieated because the patient 15 usually a poor operative rish
1,

Adr y 15 also contramndicated b of the elec
trolyte changes which follow such a procedure Hexame
wm and by dral have been helpful

temporary improvement iz congestive heart falure and
Pulmonary edema have occurred 1n well advanced renal dis
ease This form of treatment 15 potentially dangerous how
ever because a drop i blood pressure may aggrayvate remal
fadure It might be well to reserve this form of therapy for
thase whose speaaBic gravaty 15 not fived and who haye Teason
ably good function as measured by the PSP and urea clear
ance tests

Cast ! Symy A nausea and vomiting
are P Small frequent feed gs may
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control the nauser If this fails Thorazine and Comprzine
mny be used with frequently graufymg results Compazmne 1s
preferred because 1t 1s Jess toxie It may be given orally 1n
doses of 10 to 25 mg g times 1 dvy or mtramusculwly m
doses of 5 0r 10 mg A rectal supposttory contwmng 25 mg
of the drug 1s also wvailable

Pepuic ulcer 15 not an uncommon compheation It requires
the usual treatment cxcept that drugs ehimmated slowh by
the hidney are to be avorded

Skin Complications Scrupulous care 1s requured to avord
wfections Pruritus often responds to antdustimmes but
these should be used citiously becruse of possible drowa
ness wd urmary retention Compazine occastonally relieves
the stehing

ARTIFICIAL KIDNEY
The first artificral hidney was devised m 1gog In this app?
ratus cr)ahllmds diffused through the pores of a collodton
membrane o a rinsing flaud  This method w1s 1mpr1chc:d
and discarded

In 1938 commerenally available cellophane sausge casing
was suggested for use as the semipermeible membrme
Twe vears later Kolff constructed the first chncally suecess
ful arttheial hadney utihzing heparm s the anticoagulint
Since then many other types have been dev ised The mecha
msm of all of the artficial hdneys depends upon the prn
aple of dialysis with blood on ene side of the membrane
and the nnsing flwd on the other

The cellaphane casing 1s 2 cellulose membrane
alyceral for softenmng nd a small amount of wat

containmg
or Bohng
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and nnsing n tap water swells the membrane It then con
tawns submicroscopic eapitlary channels with 2 pore rdwms
about that of the glomerular capstlanes The size of the pores
18 such that large molecules and blood cells are retamed but
(nstallods wrea wnc acsd creatimme and phenals may pass
through Such dffusion 15 known as dialysis

The eellophane tubing 15 wound around a drum and At
tashed at both ends to fittings winch lcad to rotating cou
plings The drumis putly submerged in a bath solution Blood
fram an artery ss forced through the apparatus and a pump
retums it to 2 van Tepann s used as an antico wulant

A more secently deseloped disposable artificial fadney has
the advantage of reqmnng, less preparation 1t onsists of
twin corls of cellulose tubing separated by fiberglas screens
sewed together and wound on 2 statsonary coit A larger
dn\yzmg surface arca pcssxblc with thus design merca s the
rate of urea ol The entire apparatus fits to 2 metal

o and 15 readv for use after having heen washed with
saune

The, bath fmd contans the csscatial ele ctrolytes m con
centrations siimlar to normal plasma Lactie aad s dded
o bung the pti to 74 Tt mamtamed at ths level by a
constant stream of 1o per cent (O mn owvgeLn The addition
of ghicose 250 mg per cent or more mahes the solution
by permoalar and supplies calorsus The composition may be
changed according te the need for the removal of any speaific
substance Tor example if potassium 15 to be removed from
the blood tins 15 omutted from the Path faid Dack diffusion
13 preventt d by using large volumes of b1th fimd or changmg,
it frequently Electrolyte ¢ quilibrium hetween the blood and
nnsing fiwd can be clitatned by continued dialysis
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The previous occurring complications hike hemolysis clot
ting pyrogemic reactions ind hemorrhage have been prac
tically elminated Severe hypertension 1s frequent when the
blood flow through the artificial hidney 1s 200 cc or more
per minute It can be reduced quickly by hevamethomum
Advantage has been taken of the rise m blood pressure i
using the artificral hidney for the hypotension of severe shock

Use of the artificial ladney requures 4 tramed group not
only expertenced i the use of the apparatus but with a
Lnowledge of the physiology of electrolytes and body flmds

If the equipment 1s not available ntestinal lavage or
perttoneal lavage may be used By using the mucosa 15 2
dalyzing membrane moderate 1mounts of ure1 can be re
moved but with Iittle change 1 the blood level The process
1s comphcated by the fact that the intestinal mucos2 secretes
and absorbs electrolytes mdependently of the concentrition
differences between the ntriluminal flusds and the blood
The method 15 Iumted by the difficulty 1n properly placing
the tube and by the fact that retention products other than
urea diffuse poorly

Pertoneal dialysis 1s based on the concept that the pen
toneum can act as a semipermeable membrane There ¢
different techmques some using contmuous and some inter
mittent lavage through an inflow and an outflow catheter
Urea creatinme and other retention products can be removed
m sigmficant quantiies The composition of the rmsing flud
15 stmular to that used 1 the artificral hidney

INDICATIONS FOR THE USE OF THE ARTIFICIAL KIDVEY
Tties encountered

Because of the many imitations and difficu
the arbifiert

sn the use of intestinal and peritoneal Javage
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ladvey 15 at thus ime the preferred method for removal of
retention products

Anv patient with acute or chrome urena my Fequire the
artificral hidney at some tume to tide hum over 1n emergency
The mdications for sts use vary and depend to some extent
upon the availability of the apparatus and the necessary per
sonnel When these are reads the mdscations for dialysts
ate extended 1f the apparatus and the team are not so cayly
salable the use of the artificial hdney 15 lumted to those
whose blood urea mtrogen 1s betwcen 150 and zeo CO
combining power 12 or Jess and potwswm 7 mEg/hter
ormore These are mdisputable indications ‘There are many
cases which fall between the earlv uremias and those with
severe mamfestations In these chnieal judgment will detes
mine whether or not diahy sis 15 mdicated

1 Acate Glomerulonephntis Convulsions have occurred
dunang dalysis 1n the early stages Treatment should be re
served for the progressively severe nremias

2 Acute Tubular Necrows If the patient 15 asymptomatic
and shows evidence of a spontaneous recovery W 1th consena
twe dialysis 1s ry However dialysis 15 n
dicated sf a rapid nse of the urea mitrogen and an mercase m
the electrolyte smbalance occurs i spite of conservative
therapy Dialysis should also be used n those who fail to
Qiurese by the seventh or the tenth day or deteriorate after
duiress has occurred In these dialysis should not be delayed
but should start early before srreversible changes have taken
place
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3 Chemucal Posonings Those which are nephrotoue m
clude bichlorsde of mercury carbon tetrchlonide potassmm
dichromite potissium chlorate sodwm potissium tartrate
mushroom poisoning and sulfonamide porsomng

Salicylites nd brormdes which have no effect on the hid
ney 1re readily dialyzable Barbiturates vary i therr abilih
to pass throngh the dinlyzing membrane Those winch are
bound to the plasma protewms (secobarbital and amybarbrtal)
do not diahze Pentobarhital passes through the membrane
poorly but phenobarbital ean readily be removed from the
blood by the trtificial hidney

4 An Acute Exacerbation of Chrome Urenna This s treated
hke acute uremia with the artificial hidney

5 Intractable Ldema as a compheation of acute or chronie
mtractable edema urema If the rmsing fluid 1s made hyper
osmolar with glucose a large volume of edema fluid can be
removed

6 Dualysts This may be used as a preoperative measure n
the uremic patient who requires surgery

Contrandications Active bleeding was considered the onl¥
contrmndication to the use of the artificial kidney but recent
expenence has shown that such cases my benefit

ACUTE RENAL TAILURE

Acute renal fatlure has been vanously known as acute !ub:;
Jar necrosis lower nephron nephrosis crush syndrome hem!
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gobmune nephrosis and acute necrotizing nephrosis The
dilerent designitians were meant 1o stress esther the cwse
of the syndrome or the physiologic or structurd changes

Whateyer the ese deerensed cirenlation through the ad

8y due o the hypotension of the it} shock. wnd vasocon

stnction 15 important i imtiating and muntamng an msufi

cient blood flow It 3s possible that substnces clhbarated by
the jured part play arole A vanety of precipititing factors
bave been adentified These £l mto scvernt eategonics

v Decrease 1n Renal Tlow The most wportant are those
conditions whneh ctuse 4 shockhibe state and deercase the
senal blood flow These melude extensive trauma hemor
thage seyere fimd Yoss nfections or by poxIt

2 Free Hemoglobin Caused by a transfuston tccrdent frec
]‘Emhglobm m the plasma may result i hemoplobinunc
fephrosts Qther frequent causes may he intravasenlar
bemoly s following introduction of distifled water mto the
tood stream copper sulphate ntoxicition eclimpsin and
hemalysis due to mfectious orgamsms

3 Toxins which dwnage speafic parts of the renal tubude
Produce. necrotizing nephrosis Among the agents causing
such injury are bichlonde of mercury casbon tetrachlonde
wd mushroom possonmng

4 The Hepato Renal Syndrome This may vary from the
mild cholingitis assocated with acute glomerulonephritis
to the scve re acute hepatiis with acute renal tubular necro
s1s How the Iner causes renal damage 15 not hnawn
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CLINICAL PICTURE

Rapidly progressing impurment of renal function 1s the out
standing feature An early abrupt fall in uninary output which
mAy progress to anuna usually lsts 10 to 12 days though 1t
may persist for weeks this is the ohgunic phise The blood
pressure normal at the onset soon reaches hypertensive lev
els Ldema 1s not a charactenstic feature 1ts presence sug
gests overhydration Severe renal nsufficiency often results
m uremua with a low grade fever voouting drarrhea convul
stons dehnum and pulmonary edema However, the major
problems at this time are not related to the renal msufficem
They are rither cardiic compheations Vigorous hydration
may lead to f2tal pulmonary edema Potassium retention may
cause hypotension bradscardia the characteristic anhyth
m11s and finilly asystole

The ohgunc phase 1s ended when the urne volume
reaches 1000 c¢ 24 hour pertod Tt 15 followed by the dwretic
phase The tubular epithelum 1s sufficiently restored to block
reabsorption but it cannot concentrate the glomeruhr fil
trate Consequently the plasma may become depleted by
clectralytes The urer mtrogen usually remains elevated and
may even nse untl the output reaches 3ooo cc The symp
toms of renal msufficiency often persist until diuresis 15 well
established Marked anemia and mability to concentrate mu
fast for weeks or months after clmeal recovery

e suggcsts
al fait
cific

Laboratory Findings A smoky brown or red unn
acute tubular necrosts In other mstances of acute ren
ure the urmne 1s not charrcteristic in appearance The sp!
gruty of the unne 1s low from the onset except 10 acute
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tbular nephrosis where 1t 15 Tagh for a short ume Albu
minvna 1s constant The sediment contauns casts and red
blood cells Prgmented casts, estber hemo or myoglobin are
charactenstie of acute tubular nephrosis Leucocytosis and
2 progresstie anemia are constant findings

Continued renal msufficiency leads to azoterma and uremia
with its retention products and electrolvte disturbances

Prognosis The prognosis depends to a great extent upon the
bpse of time before treatment 15 msttuted Dunng the
ahgunc phase urermia muld or severe and the cardiac com-
phieations are senous The prognosis should be guarded even
after the onset of dwresis It a5 only after dwresis s well
established that optimism 15 warranted After chmeal recow

ey the specific Zravity may Temam low for many months
and the anemia may persist after all signs of uremiz have
cleared Clearance tests may be impured for years but event
ual functional recovery can be expected

Treatment Other than the specific treatment for the causa
tne agent the treatment of acute renal farlure 15 presented
n the s ction of acute urema

TOXEMIA O PRLGNANCY

Tovcma of pregnancy 1§ an acute vascular disorder charac
tenzed by albuminuna without other mamfest cause gen
erahzed edema ond nse w blood pressure above the
prepregnancy levels These symptoms subside with the ter
mination of the pregnancy Severe toxemia may progress to
cclampsia a form of hypertensive encephalopathy
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Symptoms Toxemn occurs during the second half of preg
nancy The symptoms consist of edema headache nauser
vomiting scotomata blurred vision drowsiness coma nd
convulsions Systolie and dastolic by pertensian, generdhized
edema and protemurta e domunant features The eye
grounds are normal m mild cises but i advanced cises
arteriolar spasm pipilledema and retmal detachment wwe
hkely In mld toxemsn the heart 1s normal later signs of
cardite msufficiency appear Progression of the symptoms
results 1n coma and convulstons ohguna or anuma The
syndrome may crentuate 1 pulmonary edema cerchral
edema or renal farlure

Duagnosis Hypertension in pregnancy mav be an expression
of preevisting In pertension or 1t my be due to tosemua
Toxernin may appear m those who v ere normotensis ¢ before
pregnancy or 1t may be superimposed upon 1 previously e
vated blood pressure The differentiation can best be mde
1n retrospect

Those with normal blood pressure usully exlubit 2 tend
ency to hypotension during pregnaney Any elevation of blood
pressure and/or alburmnuria during the second half of preg
nancy m 1 previously normotensts e woman suggests tovera?
These signs clear fanly rapidly after delners Pitients with
prepregnancy hypertension may go through pregnancy with
out any change 1n blood pressure wnd/or albymmurin Yow
ever some of these prepregnint hypertensions m? have
further clevation of blood pressure and mncrease 1 album
nura during the second half of pregnancy In these toxemia
35 supennmposed on the prepregnint hypertension Agam,
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these signs are usually reversed scveral weeks or months
following the termination of pregunancy

Lab

y Findings Alt 1215 a fandy find
mg Microscopic. red blood cells are rare except in eclampsia
Casts are common

Urea clearance tests are equnocal Renal blood flow 15
normat but glomerular filtration may be decreased

ACUTE PYELONEPHRITIS

Acute pyelonephritis mav be mitiated by @ hematogenous
wfechan an ascending infection or obstruction in the unnany
fact 1t 15 ushered mn by chulls fever urgent unmation
dysuria Tow back pam and costoyertebral angle tenderness
Pyuna and bacillunia may be mtermuttent The process 15
essentially an inflammation of the nterstitial tissue In the
acute stage renal tissue 1s not destroved to any appreciable
exlent therefore renal function pvelography and blood
P essure are normal Acute pyelonephustis may heal com
pletely 1t mav recur 1t may progress to acute necrotizing
Papiihiis or 1t may beeome chrome

Acute necrotizing papilbitis occurs more commonly m
dhenes Climcally the pcture simulates that of simple
acute pyelonephnuis with I 1@ ohguna anuria and
zotemia The process may startasa fulmnatmg septicemia
1t may be present as a severe exacerbation of acute pyelone
phrtis or rarely the course may be more bemgn 1 1ts
Progress to uremia Diagnosis depends upon the chiical
picture of acute py elonephnitis the finding of sequestrated
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papillary tissue m the urine and the characteristic destruction
of the papillae on pyelography

Chrome Pyclonephntis If acute pyelonephntis becomes
chronie, the gradual contraction of the iterstitial tissue
resulting from the inflammatory process leads to a gradusl
amputation of the functioning renal tissue with eventual
renal msufficiency The same process may be responsible for
renal vascular changes which are often assoctated with
marhed hy pertension

Treatment Because of the occasional mahgnant outcome of
acute pyelonephritis and its tendency to chromeity, treat

ment should be mstituted early Measures are taken to
relieve any eusting obstruction and/or ascendmg mfection

The urne should be cultured Bacilli of the colon group ue
most frequently found staphilococer are less frequent and
streptococer and proteuns are rwe The antibiotic to which
the causative organism 1s sensitive 15 used with the object of
eradicating the infection m the mterstiial tissue rather thun
sterihzing the urme If the orgamsm 1s sensitive to ant

biotic treatment 1s continued for ten days A resistant of

gamsm requires more prolonged treatment No pitient 15
considered cured unless three successive urme cultures a1
negative after 11t traces of the theripeutic agent Tave dis

appearcd from the urine Repeated urine cultures should be
negative for six months

ACUTL GLOMERULONLPHRITIS

Chmcal symptoms of acute glomerulonephnitis llSl;‘l"}'
follow ten days to four wechs after 1 Group A hemob e
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stieptococcus mfection The onset 1s charactenized by fever
beadache anorena vomiing and oceasionally comvulsions
Ouistanding features are edema urmany changes nd
tempotary n1se 1n blood prossure

Edema ™ay vary 1n extent Rarely 1t 1s latent The cause
of the edema 15 not clear Some Attribute 1t to capillany
damage Others bekere 1t due to congestine heart faillure
because enlargament of the heart pulmonan, edemn
creased \enoys pressure and « palpable hver arc frequent in
the severely, 11

Unne Oligunia ocears practically all cases Suppression
T3y amount to anuna Early the specific gravity 1s normal
T mav falf 1o hyposthenunic Jesels with diwresis or ampair
ment of renal function Protanuma 1 shght Hematuna
either microseopic or gross 15 slgmﬁcnnt it may be transient
° persist until healing 15 complete Wihite blood cells and
asts of all types are usual n the sediment

The blood pressure mav or may bot be mcrcased If it
Tises 1t generally retums to normal as healng occurs Con
tnued hypertcnsmn after chimieal healing mdicates that the
Process 15 becommng chrome Usuallv the eve grounds are
normal Hemorrhages and/or exudates indicate a chirome
Process

The clintcal course of acute tlomerulonephnitis vanes
Most recover completelv i severil weeks There 1s no
relauunshxp between the seventy of the attack and the
outcome In those who recover renal function wmproses but
protemuna hematuna and the mability to concentrate may
persist for months In a small number who survpe renal
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function deterorates steadily as they progress through the
subacute to the chrone stage

As soon as the acute symptoms appenr strict bed rest 15
enforced until the condition 15 stabihized Food consusts of
carboliydrates mamly Because of therr Iugh potassium con
tent protems and citrus frnts are omutted untl diresn
begins The treatment of the ohguria and anuna and the
complications 15 descrtbed i the section on the treatment
of acute renal fatlure

Prophylaus 15 mpractical However 1f an outbreak of a
nephrotogenie strain of streptococet occurs 1 @ susceptible
group pencillm should be used prophy Inctically
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XXXt | BARBITURATE INTOXICATION

About seventy denvatives of mnlonylureas are employed 1n
daily medical practice as scdatives and hypnotic agents The
consumption m the United States of Amenicn 1s around three
hundred tons yearly and 15 responsible for nearly fifteen
bundred deaths cach year In twenty five per cent of all
cases n which patients are admutted to general hosprtals
for acute posoning, the barinturates are the mtovicants The
fatalitv rates range from eight to twenty five per cent de
pending on severty and timing of therapy However m
certatn small series the results are better and average 16 to
3 4 per cent of hospitahized cases

Many acute barlnturate poisonings arise from voluntary
suierde  sometgmes the mtoxication 15 unintentional and
stems from accidental self posoning winle mentally con
fused from a previous tablet taken before retiring Con
comitant aleohol consumption or oversensitivity to 1 partie
ular barbiturate may also ¢use mtovication

415
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CLASSIFICATION OF BARBITURATES
Barbiturates may be classified into four common groups

A Long acting {phenobarbutal)

B Intermediate duration of action (Amobarbital and
Amytal)

C Short aching { Pentobarbital and Nembutal)

D Ultrashort acting (Thiopentone Sodm or Pentothal)

Although these drugs vary i human toucsty ten to fif
teen times the average dose or about 1 gram usually pro
duces sertous mtoucation in an adult Death s kel to occur
1f the mtake 15 greater than two grams Fatahties usually de
velop on the second to fifth day after ingestion and prognoss
may be favorable if the patient survives the first thurty si¥
hours Aggravating fictors are old age lver pathology and
cardiovasculr disabilities Obesity assomnted with other
toxie syndromes chronic alcohohsm oprites or hypersenss
vty to the barbiturates are 2lso important factors The
basie pathology and chnieal prcture of barbiturate poisoning
1s one of progressive central nervous svstem depression The
most important chmeal aspects of the syndrome are respir
tory and ewrculatory compheations

CLASSIFICATION OF INTOXICATION

Barbutarate porsomng can be chssificd chmeally as mild
moderate and severe depending upon the degree of the
central nervous system depression Moderate poisomng 1S
characterized by mparrment of menta] abihity and judg
ment, emotional instababty  garrulousness and drowsiness
However sometimes other symptoms hhe transient nist2g
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mus occur but m general reflexes other than superficial
twitches are not depressed Respiration and blood pressure
ate not sigmficantly changed Such p may be aroused
by physical smulation
An mdividual under barbitur ite. overdosage laoks Ik a
patient m deep anesthesia the condition also res¢ mbles
found aleohol

1 07
b 10N

Coma Severe porsoning 1s characterized by deep coma from
which the patient cannot be aroused by any type of stimu

lation A clammy cold shin covered by perspiration mor¢ or
less constant nystagmus dssappearance of tendon reflcses
(positne Babinsla) constricted pupils (dilatation oceurs
when hypoua develops) absent comeal and pharyngeal re

ficves marked depression of respiration wiich Jater becomes
rapd and shallow or slow and labored and sometimes

Chevne Stokes or hussmaul breatlung occurs Further symp

toms e card lar collap: fested by a rapad weak
pulse hypotension (an alarming symptom when systolic
blood pressure falls below 65 mm of mercury) and eyanosts

There may be a relative grade of urmary suppression see

ondary to renal faiure Death mav oceur by respiratory ar

Test acute pul v edemma or latory collapse 1f the
patient survives longer than fve to ten days fatalities may
occur from hypastatic or aspiration pneumomnia and also from
lower nephron nephrosis with uremia

Differential Diagnosts Fortunately only patients with se
vere barbiturate intovieation require intensive medical at
tenton and treatment The dragnosss of dangerous barbity
tate potsoning 1s mot always a simple procedure A positive
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Iustory of ingestion of a large amount of the drug obtamed
erther from the patient s relatiy es or friends 1s important Med
1emne bottles, capsules or tablets found near the patient offer 1
clue Charactenstic colors of certan capsules (nembutal—
yellow) mmparted to the mucous membranes of the mouth
or mn the gastne washing myy be informatne When such
data are lacking the eximmer must consider other ctiologic
factors responsible for clouding of the sensorum and com1
Head 1njuries cerebro vascular acerdents brun tumors
memngitis and encephalitis coma of dabetic urenme and
hepatic ongmn, cardiovascular accdents powsomng with
methyl alcohol, morplme bronudes and other drugs must
be kept 1n mund Labortory tests in which chemical sdents

fication of the birbiturite prepairition found n the gastric
contents blood or urine as well as the chnractenstie electro

encephalograpluc pattern of the comntose patient confim
the dingnosis m hospitahized cases

TREATMENT
After estabhshing the diagnosts first ad should be started
before rushmg the patient to 2 hospital Certam first ad
rules may be mentioned here First attention should be pnd
to the patients arways residual contents of the mouth ke
food or portions of the drug itself must be removed Den
tures should not be forgotten Sccretions from the tracher
and bronel must be aspirated Secondly nofe patients res
pration 1f shallow or absent start artificial respiration
promptly using the mouth to mouth procedure if possible
If complete or partial awwny obstruction has occurred tra
cheotomy must be considered and performed suthout delay
Thirdly note patients blood pressure if at systolic Yevels
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below 65 mm Hg emergency amleptics should be admin
istered Caffene Corammne Wyamme ma)y be given ntra
muscularly epmephrine preparations may be dangerous

Fourthly mamtain body heat by appropriate garments or
covenings heat loss dunng the unconscious or coma state 15
said to be about three to four times that of the normal mndi
vidual

On admussion to the hosprtal prompt attention should be
given to gastnic lavage 1t 1s doubtful that this procedure can
be performed safely or adequately 1t home or under simlar
circumstances

Gastric lavage 15 not always a simple procedure and 1t
should not be left in the hands of untramed personnel The
type of gastric tube 1ts size the characteristies of the bulb
end the degree of suction to be applied the volume of wash
water 1ts temperature and composition all may have an 1m
portant bearing on success or faillure 1n any given case The
danger of perforation either of the lower end of the esopha
gus or of the stomach wall 1s always present The first asp:
rated contents should be sent to the laboratory for prompt
analysis Experience has shown that tap water at body tem
perature produces the least shock and complications mag
nesium sulphate alkales hike bicarbonate of soda acids like
vinegar or the alummum gel preparations are contramndi
cated While the lavage tubing may be mserted more or less
chilled cold water enhances the hvpothermic symptoms of
shock hot water on the other hand may mncreasc the edema
of all mucous membranes At least five to six liters of water
should be used after the first washing which should be per
formed quickly subsequent lavage may be made slowly
Except 1n very toxic patients 1t 1s not uncommon to witness
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some signs of returning consciousness after the first half
hour of treatment 1n the emergency room At this tme there
may be a shght or partial return of the gagging wnd swallow
g reflexes

Intravenous Therapy The questron of mntrnenous medict
tion requires sertous consideration if the patient 1s hnown
to have been unconscious for a period longer than 3 to 6
hours dehydration his probably taken place the unmary
bladder should be catheterized If no or httle urme 15 ob
tuned renal involvement must be suspected here the usual
methods of treatmg Jadney function arrest must be. prompthy
mstituted The low er nephron syndrome should be suspected
aud therapy based upan the concepts discussed in a previous
chapter should be mstituted If unine can be removed from
the bladder prompt analysis 1s mdieated to determine the
presence of protemnurea and red blood cells Sugar 1s not
nfrequently discovered but this finding of glycosuria should
not be confused with diabetes a blood sugar determmation
s mmportant here Most instances of barbiturate coma show
1 relative hypoglycemma  the employment of mtravenous gla

cose. solutions 1n such nstances represents effectnve suppor

e therapy

Cardiac Effects Unless the patient Jis had previous cardio-
ascular disability no special problems anse n regard to the
heart the rate 1s usually slow due to vagal effects produccd
by the drug The rate rarely goes below 52 the rte 1s seg

ar but oceasionally premature beats are noted The electro-
ardiogram may show some changes the ST segments 1
Leads 1 2 AVR and the aullary V leads rarely there are
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conduction disturbances with a lengthemng of the P R mter
+al to about 0 12 seconds A few snstances of QRS delay have
been recorded In 1 large senies of c1ses scen 2t New Yotk
Caty Hospital no mstance of coronary snvoh ement w1s scen
notwithstanding the low blood pressure levels

Shock Treatment After the emergeney procedures have been
performed the patient should be placed under constant
nursing observation The bed should be m reversed Tren
delenberg position with the legs elevated The patient should
be placed 1n shock posttion with the head at least twehve to
fourteen mches below the legs but 1t shauld be noted that
while this may be the optumum position to mamtam a com
petent cerebral circulabion the gravitational effect upon the
Tung ficld may enhance the hikelthood of hypostatie or con
gestive preumonia Al patrents in coma require prompt antt
biotic therapy the hazard of mspiratory pneumonta s always
presunt and the threat of staphylococcus mfcction has be
come an increasing problem m recent months

Drug Therapy Unfortunately there has not been developed
spectfic antidotal treatment for barbiturate overdosage nor
bave chermcal neutralizers been found to be effectne With
the basic pathologv clnefly wmvolving the central nervous
system successful therapy has been based upon attempts to
stimulate the respiratory center Drugs hke picrotoun metra
zo} strychnine ephedrine amphetamns and similar central
nervous system stunulants do not neutrahize the tovc effects
of the barbsturates but artificuallv stimulate nervous centers
Already damaged this has been compared to the whipping
of n tired horse It may temporanly succeed but more often
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these drugs enhnce the symptomatology of the pre existing
pathology

On the other hand treatment after the mitial gastrie Iy nge
15 chuelly symptomatic and supportive and will vary from pa
tient fo patient

Symptomatic Therapy Therapy here 1s simular to that em
ploved m coma due to other causes The objective being to
mamtain such vital physiology as respiration cireulation and
excretory functions at their optimal state untl the toun s
ewreted or metabohzed Of primary mmportance 15 contin
ued arrway hygiene Suction of tricheo bronchial secretion
or the use of mdwelling oral pharyngcal catheters 1s impor
tant If the patient 1s 1n profound coma for exght to ten hours
an cndotracheal tube for removing the msprssated bronchial
secretions 1s mandatory Atropme m 06 mg subcutaneonsly
twice datly 15 ndeated to lessen bronchial spasm and hy per
secretions If breathing 1s shallow mechanical respirators are
advisable Sometimes madequte pulmonary sentrdatian can
be improved by cautious use of analeptic drugs The most
effectn e are caffemne (o 25 to 1 0 gram subcntaneoushy ntsa
muscalarly or mtravenously every three hours) nihetamide
(coramme) 1 to 3 ml by any route alternating with caffeine
or other analeptics lihe ephedrne (hydrochlonde or sul
phate)} 3o to 50 miligrams every half to two hours or am
phetamine by any route 10 to 30 milhgrams repeated every
30 to 120 minutes as necessary These drugs must be admin
istered with special attention for their side effects Sometimes
excessive therapy m1y be harmful and should be worded
The threat of cardiosascular collapse usually disappears
when and if hypoua 1s corrected The above mentioned
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analeptics should alvo be used if cardovascular collapse 1p
pears to be mmumment especially when blood pressure drops
to hazardeus levels {systohe below 65 mm Hg) In such
cases Levophed (Levartesonol) should be used (4 cc of
Levophed and 1000 cc of 5 per cent glueose wteas enously
at the rate of 10 to 20 dsops per mmute) Sometimes a plasma

pander (dextean) or fi of whele blood or plasma
may lessen the danger of severe cireulatory collapse

Intravenous Medication Dehydration may be corrected by
cautious use of replacement fuids {2 to gooo c¢ daly gin
cose g per cent or narmal sahine solution)  Hypertome sahiee
solutions have been used m certan selected patients where
urmary suppression has already occurred the concept of
Parsonnet concermng the stmulatmg effects of mereased
NaCl concentration in the renal astenal errculatian may en
hance glomemlat 1etivity 3o patients suffening from entically
Jow svstolic blood pressure levels Signs of pulmonar) con
gestion and pulmonary edema should be noted Flud se
placement if extensnve or long continued m1y be accompa
wied by serious distusbances of electralyte bal which of
d may be prod of a number of complica
tions the most serious of winch are the cardine arrhy thmg
The prophylactic use of the p prep should
be considered provided there s an adequate ucaary output

Flutd Bafance A dmly badance of fhud intake 1nd output hrig
some chpcal wnportance n eccrtain patients harbiturate
overdosage 15 associated with a spearfic tvpe of unnary sup

1tss possibile that an 1 hormene substanc
refated to secondary hypothilimie or patuitiry veactions fy
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produced in the general central nervous sy stem mvolvement
Catheterization 15 frequently necessarv and wn mdwellmg
catheter should be employed

A second gastric lavage my be mdicated after the first
twenty four hour period there 1s some evidence that certam
breakdown products 1n barbrturate mtoucation may be ex
creted mto the stomach and unless removed, may delay
recovery Vormting may occur m patients who have shown
signs of returning conscrousness this vomiting may be cen
tral but more often 1t results from these excreted esters of
the malonylureas the basic compound of the barbiturates
Expeniments have shown that after tap water lavage potas
sium permanganate 1n 1 to 5000 solutton may have 1 neutral
1zmng effect upon these substances Sodm sulphate m con
centrated solution (from 20 to 30 cc ) may also be effectne
both by 1ts physiologic nentrahzing action 15 well s from
1ts cathartic possibilities

Electrical Strmulation The marked depressive syndrome secn
1n barbiturate 1ntoucation has been compared to lesser de
pressive states noted 1n the practice of psycliatry n 1950
Markham suggested that electroshock therapy might huve 2
field of usefulness m drug nduced depressions Where such
electrashock apparatus 1s available Like the Reiter modulated
umdirectional periodic electrocerebral stmulator currents
up to ten mulltvmy may be applied mn the usual manner
to the head of the patent Indisidunls who respond show
increased ventilation as well 15 1mprosement i crrculation
and refleves Patients m muld and moderate coma are much
more responsne to this treatment than the profoundly un

conscious
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Treatment of the Preagonal State When the above men
tioned measures have failed to counteract the overall depres
sion of the central nervous system the use of certain potent
and controversial agents must be considered Among these
are Metrazol and Picrotoxin These drugs are general central
nervous system excitants starting with the cortex ind nvolv
1ng the vital centers of the spmal bulb Pierotoun first mntro
duced 1 1935 by Arnett has demonstrated 1ts spectacular
effect 1n many apparently hopeless cases of barbiturate pot
sonmng Its demonstrated 1ction on the bramnstem improves
respiration and circulation and hastens the reappearance of
both the deglutition and cough reflexes By 1nducmng 1 cer
tam amount of restlessness and activ e movements on the part
of the patient 1t prevents dangerous circulatory stasis Gren
however more often than thirty minutes bv the intravenous

route 1t may produce dangerous convulsions and fatal hy
poua

Metrazol and Pscrotorin Metrazol (Phenylterrazol) though
more immediate and transitory 1 1ts action than Picrotoxin 1s
more effective on the Iugher central centers It must be used
m appropnate dosage 1n order to avord convulsions Some
cluucians prefer to start with Metrazol because Picrotoxn 1s
more likely to produce these comulsions but others prefer
Pierotoun because of this very effect Controversy here stems
from differential responsiveness of patients to these two
drugs Nielsen (1951) who reported a senes of 176 cases
treated by conservative measures at a barbiturate possonmg
center showed a low fatality rate of three to four per cent
This compares very favorably with other reported sertes
where potent analeptics Iike Metrazol and Picrotoxin were
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used According to Netlsen the amount of barbiturates m
gested 15 not as important as 1s 1ts spearfic effect upon cireu
Intory and resprratory function This 1s m direct contradiction
with the generally accepted rule that the depth of the coma
and the effect of the barbiturate on the respiratory and crreu
latory centers 1s directly correlated with the amount of por
son mgested nd ret uned

Another objection of the Scandinwvian author 1s that po-
tent central acting analeptics may cause serious secondary
and aveversible depression of the centsal nervous system
Animal expeniments show that eonvulsty e doses of Prerotoxsn
produce a marhed mcrease m cerebral v gen nhlization
Indicated dosage of Prcrotoxin and Metrazol should be care
fully administered 2 few rules may be mentioned Turst start
with 5 cc of 10 per cent solution of Metrazol gren mira
venoush slowly If twitching and gnmacmg appear i adds
tion to return of corneal and deep refleses Metrazol 15 the
treatment of choice and the same dosage should be mjected
intravenously everv 15 to 30 minutes until the patient 15 out
of immunent danger Second if no appreciable response oc
curs the admuustration of 3 ce of the same solution at the
same rate should be repeated at 15 mmute mter als The dose
should be mereased on each succeeding mjection until 1
masmum of 5 cc has been grven Some chimesans prefer the
slow mtravenous route with 1 ec {3 milhgrams per minte)
until muscular twitches and reflees reappetr As much s
3000 to 2000 milligrams of Picrototn have been given (10
to 20 times the lethal dose) over a period of 2 to 5 dys wath
Iife stving results

When the degree of coma lessens the patient should be
sumulated to the pomnt of bewg constantly anthe but such
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activaty should be short of the produchion of convulsions
The threat of reniral mervous svstem hypoua is alwavs
present dunng a convulsive period It may requwre a fine
sense of judgment and cxpenence to regulate dosage and
activity n such mstances

Other drugs have recently heen nsed to neutralze barbita
rte mtoxication Disodim Succimate has shown some prom
sse but the drug has not yet been widely accepted The gen
eral consensus 15 that this type of therapv has not gnen
aeceptable evidence of definte benefit

Another substance \egimde (B8 Methy lethilglotonm
1de) lims a stimulating achion on the central nervous system
simtlar to—but less mtense than—Pieratoxin It 1s wvarhable
15 m experimental drug

Hemodwly 1s Of considerable chimesl interest ss the anereas
ng use of the so called artificnal ladney n mstances of bar
biturate mtovication accompamed by marked renal mvohe
ment Such patients usually present a istory of long standing
renal disability occasionally with azotemua and rarely with
previous ¢prsodes of uremn Unoaty supprussion and Jower
nephron functional meap ety may develop carly n barbita

rate overdosage exther by the mechamsm of subcntical sys

tohie blood pressure Icvels or by responsiveness to the anti

dwretic humoral factors Hore hemodialysis may be hfe

swing 1w bridging the dangerous penod of acute renal faid
ure
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