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MOTTO

It 1s never too lale to grve up our preju
dices No uay of thinking or doing, however
ancient, can be trusted without proof

Hesry Davip THOREAU



T INTRODUCTION TO THE SERIES

In ward and chnic the student 1s often told to do what in
pharmacology he has been taught to avoid, and, conversely, in
pharmacology he often learns to expect what turns out to be
alien to the experience of the climic It 1s quite clear that
nether has taken full advantage of the opportunities afforded
by the other It 1s also clear that there 1s urgent need for a
forum where pharmacologists and climicians may come to
gether and talk these things over That, 1n essence, 1s the pur
pose of the Conferences on Therapy

The Cornell Conferences on Therapy were maugurated in
1937 as a joint venture of the Departments of Medicine and
of Pharmacology Arrangements were made for the partia
pation of every department of Cornell University Medical
College~New Yorkh Hospital and the collaboration of other
mstitutions They are scheduled weekly throughout the larger
part of the school year It 1s the policy to begin on time and
end promptly at the end of an hour

There 15 considerable latitude 1n the conduct of the confer
ences Certarn features characterize the majority of them A
group of drugs, a therapeutic procedure, a symptom, or disease
1s selected as the topic for discussion Practical procedures for
the use of the therapeutic measures are outlned by a chmcian
and, where feasible, a résumé of the experimental basis 1s pre
sented by someone tramed m the more basic sciences of physt
ology, pharmacology, or chenustry Approximately half of the
pertod 1s devoted to tnformal discussion in which the audience
15 encouraged to take an active part

Free use has been made of the question as an especially effec
twve device for exciung nterest and focusing attentton In
some conferences the method of the round table discussion
1s employed, the questions being directed to a group of experts
on the subject The most successful conferences are among
those 1 which the largest part of the session 1s devoted to
snformal discussion through the medium of questions and
answers Those, i which sharp differences of views develop
and the evidence 1s probed, acquire a particularly stirring and
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stimulating quihty Therpeute prejudice and vague opin
1on hve a somewhat difficult time of 1t 1n these conferences

The scope covers the whole minge of therapeuties To qual
1fy for a conference, a subject must be a problem 1n therpy
It m1y be old or new It should be mmportant If there are
widely divergent views concerming it, so much the better, since
1t 15 the function of the conference to pomt out how the evt
dence stinds The order of subjects doesn’t matter A scries
of conferences 1n a particular field his been attempted from
ume to time, as one scries on the treatment of the blood
discases On the whole, 1t has seemed more pracucal to avord
the series on any one subject, and to t1ke up such topics as seem
feasible 1n relation to their interest at the time and the per
sonnel avalable to lead the discussion

Winle the introductory remarks are often prepred, the dis
cussion 1s for the most part unrehetrsed and extemporancous
In many cascs the chairman tries to lead the discussion into 2
planned direction, but frequently the course 1s determined by
the nature of the questions i which the audience appears to
show the greatest mterest

The conference 1s no substitute for the formal lecture, the
scientific article, or the textbool It 1s not 1 substitute for any
traditional form of medical teaching It does not aim to treat
any subject exhinustively, but only to ¢xplore some aspects of
special mnterest, to wlyze the evidence on controversial points
of opinmion wnd pracuice, to elaborate the physiologic, pharma
cologic, and chemical basts of therapeutic measures, and to
present these on the Jevel of 1he general pracunoner

There has been a good deal of experimentation 1n policy
and technics Certain features have survived The purpose—
to stimulate interest i rational therapy, the method—spon
taneous, informal, and {ree discussion

The conferences were ongimally designed for the students
of the third and fourth year classes of the medical college It
was soon discovered that members of the house staff, of the
attending staff, and visiing practtioners had an interest 1n
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them After the first year's experience, 1t seemed that a perma
nent record would enhance their value Accordingly, they
were taken down by a stenotypist 1n attendance at each session
The success of the edited record led to the next step, the intro-
duction of the conference to a wider audience through therr
monthly publication 11 the Journal of the American Medical
dssociation from 1937 to 1940 In 1940 tus system was trans
ferred to the New York State Journal of Medicine A new
monthly publication whose palicy 1s to make more accessible
to the general practitioner the specialized fields of clinical sc1
ence, the Amencan Journal of Medicine, expressed an mnterest
1n printing the edited record of some of these conferences Ac
cordingly, the monchly publication system was revised, and
since 1946 the plan was adopted to print one conference every
other month 1n the New York State Journal of Medicine, and
one every other month in the American Journal of Medicine

Through their publication 1t was hoped that they might
serve to demonstrate some of the advantages of this method of
learning and lead to 1ts adoption by other nstitutions It 1s
amethod which can be readily adapted to the needs and means
of small medical communities and hospital groups

There has been widespread mterest m the publication of
these conferences From the large volume of correspondence
and the nature of the comments, 1t has become clear that they
are filling 2 need 1n medical education Busy physicians find
them a I‘lCh source of authoritative information n therape\l ~
tics, made mare practical by the exchange of views among
specialists and general practitioners, made more accessible by
the restriction of their scope and the easy stirring style of the
conference method

In response to numerous requests, the final step 1n their
evolution was taken, namely, the annual publication of 2
volume representing a group of conferences selected 1n the

main for therr quality and enduring value
THe EDITORS



Preface to Volume IV

‘Theselected conferences in this volume bring to 61 the total
number published 1n the first four volumes of the Cornell
Conferences on Therapy These represent the active participy
tion of more than 100 individuals some having taken part m
the conferences of 11l four volumes The principles governing
the conduct of these weekly discussions of treatment have re
mained unchinged, but use has been made of the enlarged ex
perience 1n the editing of the stenotyped records, with the
view toward mauntumng the factle style and clarity of text
Every endeavor has been made to reduce questions to the most
concse formulation, and no cffort has been sprred in revision
to ensure that answers to them are direct and leave no doubt
of their meaning

The ongiml plan to discuss such 1spects of a topic as may
be of special interest at the time rather than attempt to ex
haust a subject, 15 well 1llustrated 1n the current volume It
contains two conferences on sypluhis although one on syphilis
appeared 1n Volume II A conference on the treatment of
gentounnary infections and one on the treatment of panful
disorders of skeletal muscle are included, although titles sug
gesting similar matenal were presented in Volume III The
same subject 15 a new conference when new spealers are 1in
volved, new aspects considered and new siewpornts explored

As 1n the previous volumes a topic of general interest heads
the list of conferences In the current volume, the leading
topic on Houschold Powsonings 15 not only of importance
to physicians but one which should prove useful reading for
the housewife and those especially preoccupied with common
hazards in the home

xi
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In the Preface to Volume I, attention was called to the wide
range of readers for whom the selection of conferences was
designed the general practitioner, the specialist, the teacher,
the mtern, the medical student, the pharmacist, and the nurse’
Two other uses have since come to our notice An example of
one was the use of 2 conference as an 1tem m the revision of
th U § Pharmacopoeia Ina conference entitled ¢ The Dose of
a Drug,” which headed the st 1n Volume II1, the pomnt was
developed that the term “average dose as commonly em
ployed represented a misconception 1n the light of present
knowledge The arguments were carried to the Revision Com
mattee of the U'S Pharmacopoera, and the discussions which
ensued resulted 1n replacing ‘ average dose” which had ap-
peared 1n the Pharmacopoeia since 1820 by “usual dose” n
the latest revision, U S P XIV An example of the second was
the use of a conference as a stimulus to research In one con
ference, penetrating questions raised by members of the aud:
ence aroused interest 1n the need for more knowledge and
provided a sttmulus for a new mvestigation on the subject of
discusston, since no satisfactory answer could be supplied

Conviction 1s steadily growing that the mam source of
strength of these conferences lies 1n the policy of mamtaming
the discussions on a high level of free exchange of thought
with emphasis on the defense of points of view that speahers
present The understanding of this purpose and the generous
cooperation of the chmicians and other scienusts who have
participated 1n the discussions have gone a long way 1n elim
nating from these conferences the four causes of error so aptly
set forth by the Anglican scientist of the thirteenth century,
Br Roger Bacon
1 Unworthy authority
2 Custom
5 Opinion of the unskilled
4 Concealment of ignorance with the pretense of Lnowledge

THe EDITORS
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Household Poisonings, 1

Dr. Harry Gold* The confcrence today is on the subject
of household poisons It is not very casy to draw a line around
the group of houschold poisons It seems to include many
of the poisons used 1n industry, many of the medicines
found 1n drugstores, and chemicals found 1n grocery stores,
pant stores, and others I suppose that the best we can do is
consider a few of the more common ones and perhaps some
of the more interesung poisons

Any one physician may not see 2 great many cases of poi-
soning in the home, but in the aggregate the number of cases
1s very large. In one report, made in 1934 by Aikman of
Rochester, attention was called to the fact that 1 per cent
of all the children 1 the Strong Memornl Hospital were
admitted for some form of poisoning About one-quarter of
all those cases were accidental poisonings and about one half
of the cases were therapeutic poisonings That one of every
hundred children in a hospital was there because of poison-
ing indicates that the topic of the conference today 1s of
major importance Perhaps in the course of the discussion
we may learn how these matters stand 1n the New York Hos-
pual

The major proportion of household poisonings occur
cluldren There 1s a 1eport to the effect that, mn 1929, there
were 1n the United States 530 deaths due to acadental por-
somng 1in children under five. The numbers declined all the
way down to 50 cases during the next 5 year age period. It
seems that 1n the age group up to five, there 1s a population

1
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ceaved the equivalent of about 12 grams (0 8 Gm ) of Amytal
for an adult. Such a dose 15 not likely to prove fatal but pro-
duces a faurly high degree of depression m a great many
The dose of the atropine presents a poimnt of nterest It 15
commonly stated that the fatal dose of atropne for children
15 about 10 mg, and for adults, about 100 mg I am not
aware of any proof of deaths in either children or adults
from such doses There 15 a statement in the literature to
the effect that the smallest recorded dose which proved fatal
was 95 mg in a child and 130 mg 1n an adult On this
basis, the patient took about twenty times the fatal dose of
atropine I believe that the dose of atropine stated m the
literature to be fatal is much too small From experience 1
ammals, atropine produces pronounced symptoms after very
small doses due to bloching of the autonomic nervous sys
tem, but these actions are not the ones which cause the
fatality, and the fatal effects require massive doses In the
cat, for example, a small fraction of 2 mg per Kg blocks
the cardiac vagus, but the fatal dose 1s of the order of 50
mg per Kg Humans may be much more sensitive to the
fatal action of atropine, but the indications from the 1solated
reports of atropine porsomng are that i humans also 2 wide
gap exists between the dose which causes very disturbing
symptoms and the one which causes death For example, 2
10 mg dose of atropine 1s apt to produce dehrium, but re-
covery 1s reported from a dose as high as 500 mg In the case
1 question, there also remains the possibility that the child
might not have swallowed all the solution that disappeared
from the bottle for a 1 per cent solutton of atropne 15 faurly
bitter

1 cate this case merely as an llustration of a fact which I
think applies to household poisonings mn general, namely,
the danger of treatment When one does not know what 15
best to do, 1t 1s probably best to do nothing In the reported
cases of powsoning with atroptne, mimacal delrium fre
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quently occurs and has been controlled by a barbiturate, In
the case to which I have just referred, however, there was
nodelirium and, therefore, no indication for the use of a large
dose of Amyal.

Here is the record of another inquiry. A baby was hav-
ing its temperature taken by rectum. The thermometer
broke and the mercury remained in the rectum. What should
be done? What is the chance of serious poisoning from mer-
cury? I have two additional inquiries of a similar nature,
but in these the children bit off the bulb of the thermometer
and swallowed the mercury. All of these queries were an-
swered in the same way: Let them be and do nothing about
it. The average clinical thermometer contains about 2 gram
of mercury. There was a time when as much as 100 to 500
Gm. of metallic mercury was given orally for the treatment
of ileus. In rare cascs, this dose caused death. There is no
doubt of the fact that some absorption takes place from
metallic mercury given in bulk, but the amount absorbed
from a dose given in that way must be very small. There is
the account of a2 man who attempted suicide by injecting 2
cc. or 27 Gm. of metallic mercury into his vein; he developed
some diarrhea but lived about ten years. It is otherwise when
the metallic mercury is finely divided. It used to be 2 fairly
common practice to give children as much as 100 mg. of
metallic mercury in the form of a dose of 0.25 Gm. of mer-
cury with chalk in a capsule for the treatment of syphilis.
These experiences suggest that the mercury released from
the broken bulb of the thermometer may be ignored with
impunity, This was done in the 3 cases to which I have re-
ferred and there were no reasons to regret it.

I have a2 memorandum on a telephone call from 2 pedia-
trician regarding the possibility of poisoning from matches,
The child was playing with a box of safety matches and
chewed off the tips. Precisely how many he did not know,

+ but he was informed that it was the contents of a nearly full
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small box The problem related to the posstbtlity of phos
phorus poisoning He was reassured to learn that, to get into
dafficulties from that adventure, the child should have had to
consume the box rather than the matches

The friction match which can be struck anywhere was
oniginally tipped with yellow phosphorus, and 15 or 20 ups
mght provide a fatal dose of phosphorus But 1n the safety
match the phosphorus 15 on the striking surface of the box,
and even this, mn present day matches, no longer contains
the highly toxic yellow phosphorus but the inabsorbable
red phosphorus The latter 1s relatively nontoxic although
some contamination with yellow phosphorus 1s a source of
danger Incdentally, even the ordinary match, which may
be struck anywhere, 1s now relatively innocuous because the
nontoxic phosphorus sesquisulfide has replaced the yellow
phosphorus

There 15 here an mquiry regarding a barbiturate A baby,
7 months old, got his hands on a capsule of 0 2 Gm of Sodium
Amytal, and swallowed 1t about 30 minutes previousty There
are, at this time, no apprecable effects What should be done?
The suggestion was made to empty the stomach or wash 1t
This was not mmperative It would only resuit 1n eliminating
the protracted period of stupor or shortening the period of
deep sleep Since the total dose represented only about 30 mg
per Kg, the risk of fatal barbiturate poisoning was neghgible
Considerably larger doses used to be extensively employed to
mduce anesthesia for surgical operations This 1s a good €x
ample of poisomng 1n which, as 15 very often the case, the
patient does well without treatment

We recently had an inquiry about moth balls i connec
t1on with a child who had eaten some Many materzals may be
involved n posoning by moth balls or other moth repellant
articles, namely, camphor, naphthalene, and paradxchloroben
zene Paradichlorobenzene 1s the compound now most widely
used 1 the various forms of moth repellant materzals Expo-
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sure to 1ts fumes over long periods of time causes poisonung
but by or1l 1«dmmistrition the compound 1s relatively mnocu
ous In the dog the feeding of 10 Gm per hg duly (equiv
alent to 1bout 60 Gm for 1n 1venge 1dult) for a long penod
of time has been found to produce no toxic effects This com
pound appears 1n the home n such forms 1s nuggets flakes
akes and pellets The smaller nuggets weigh 1bout 025 Gm
and the larger onesasmuchas 7 Gm Should aninfantor 1 very
young child consume 3 or 4 of the Inrger nuggets 1t1s unlikely
that serious poisoning would occur Some moth repellant
materinls contain naphthilene or a mixture of niphthalene
and pindichlorobenzene We recently examined a trade box
of moth balls which contmined only naphthalene ecach ball
waghing 1pproximately 25 Gm Naphthalene 1s more toxie
than paradichlorobenzene It1sused 1n doses of 0 5 Gm 1n the
treatment of oxyuris mfestation Death has been reported n
a child from s Iittle 18 2 Gm but the fatal dose of naph
thalene for most cases 1s considerably larger It 1s unhikely
that the consumption of 1 niphthalenc moth ball by an nfant
or young chuld would prove serious The few recorded cases
of naphthalene poisoning refer to such symptoms 1s abdomt
nal cramps nausex and vomiting motor mstability rrritation
of the urinary tract with burning in the urethra and urgency,
and acute hemolytic anemia It 1s apparently also dimaging to
the liver and the hidney giving nise to jaundice and album
nuna The cases of posoming by paradichlorobenzene 1n 1n
dividuals exposed to the fumes for long periods of time des
eribe injury to the liver and catarict

Camphor 15 now rarely found 1 moth balls although these
are sometimes referred to as camphor balls Camphor cakes are
suil available and used as moth repellants It 1s the experience
that camphor taken by mouth may ciuse dramatic and threat
ening symptoms but most patients recover We shall refer to
camphor again presently

A word about the general problem of moth repellant art:
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cles 1s 1n order at this point A doctor recently telephoned me
about a child who had taken a quantity of a moth repellant
known as Expello We examuned several brands of moth
repellant nuggets with the label stating clearly that these repre
sented paradichlorobenzene However, the can of Expello
gave no mdication of the nature of the contents The pellets
1 this can had a somewhat different smell from those labeled
paradichlorobenzene ‘That threw us off the track, although
we were aware of the fact that the most common moth repe!
lants are chiefly paradichlorobenzene The mannfacturer of
Expello 15 1n New Hampshire and was, therefore, not readily
accessible to us, but there was inscribed on the can a label stat
ing that 1t was guaranteed by the Good Housekeeping Instt
tute We, therefore, called them up for information about this
matenal After being directed from one person to another, the
fourth person gave us the information, namely, that Expello
represents paradichlorobenzene There 15 something wrong
about having such a materinl which 1s always so accessible to
children mn the household without the name of the chemmcal
clearly stated on the contamner Itis hardly to be expected that
the physician will be famthar with the chemical composition
of all moth repellant articles under proprietary names which
give no indication of the nature of the product It would have
spared the famly a good deal of angush and the physician no
end of trouble 1f the name paradichlorobenzene had appeared
somewhere on the label, for, even 1f this compound might not
have caused any harm by reason of 1ts low toxicity, there 1s the
fact that, not knowmg what 1t 15, the physiian would be
forced to take measures 1n treatment which would have been
unnecessary had the name of the compotind been known to
him Another disturbing aspect of this experience was the
fact that of the 3 cans 1n our possession the only one which
failed to disclose’ the contents was the one bearing the seal of
the Good Houscheeping Institute 1 presume that housewives
take the seal of the Good Housekeeping Institute seriously
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and are It} ely to prefer wrticles bearing their name Under the
arcumstances I wonder whether the Good Househeeping In
stitute ought not to recogmize 1 moral obhgition m the matter
nd nsist on the chemieal hame appearning on the contuner
of articles which m1y nghdy or wrongly find their way mto
the mouth of 1 youngster rummaging about 1n the house A
person in charge of these matters in the Institute mformed me
thatthe Ibel v 1s entirely adequate within the meaning of the
I and that this moth repellnt Expello did not {all in the
class of socalled economic porsons  We should tike cog
niance of the fact that a substance which 1s not clissed 1s 1 so
called cconomic poison 15 not necessarily nontoxic The
criteria for an - cconomic poison merely differentiate be
t een those aruicles which tike small doses to il and those
which require somewhat arger doses to Mll Tor example 1n
an extreme ese if the avernge lethal dose per Kg were 49 mg
1t would be clissed 1s an economic poison  whereas 1f the
average lethal dosc were 51 mg  the article would stand out
side of the class of economic poisons I think this 1s not an
mmproper plice to suggest that something be done to ensure
that when a doctor 1s called upon to treat a possible case of
poisoning by a common houschold material the label on the
contawner inform him of the exact nature of the chemical and
the amount of 1t that 1s present 1n the preparation. Without
such information he 15 often quute helpless

Camphorated o1l 1s sometimes mustaken for castor o1l and
1mght be well therefore to know something about the tox
festy of camphorated ol Camphor 1s a convuisant but 1t 1s
very rapidly ehminated so that even after a fairly violent con
vulsion the indtvidual 1s likely to recover While there are a
great many cases of camphorated o1l poisonings the number
of deaths 1s very low even 1n cases in which violent convulsions
have occurred Camphorated o1l 1s a 20 per cent solution of
camphor 1n 01! and the smallest or1l doses of camphor which
are on record as causing death are of the orderof 1 5 Gm That
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would make about 2 teaspoonfuls of camphorated o1t There
have been instances of mass potsoning by camphorated o1l In
one sertes, each of some 20 children received from 1 to 15
tablespoonfuls of camphorated o1l Most of them developed
convulsions, but they all recovered

Infants and children seem to have httle trouble 1 getting
hold of a bottle or can of kerosene or gasolme Also, they do
not seem to have any particular aversion to drinking 1t There
are still places in the country i which kerosene 15 used 1n
doses of a few cc for the treatment of bronchitis and colds '
A considerable number of cases of poisoning are encountered
There are recoveries from as much as 125 cc of kerosene and
deaths from as Iittle as 30 cc There 1s a case of an adult who
recovered from 750 cc There 1s not enough information to be
certain whether kerosene or non leaded gasoline 1s more toxic
The course of Kerosene potsoning 1s very rapid Effects appear
within a few minutes with gastrointesunal symptoms (vomt
ing, diarrhea, abdominal cramps) and central nervous system
symptoms (coma, convulsions) About 5 to 10 per cent of cases
die, and this takes place in less than 24 hours The remainder
seem to recover completely and fairly promptly It s fairly safe
to assume that the patient who 1s still alive on the day after 2
dose 15 hikely to recover It behaves in many respects like a
volatile anestheuc The lungs seem to be mnvolved 1n a large
proportion of the cases and such a case may be mustaken for
one of primary pneumonia It 1s not certatn how the lungs be
come involved, whether by excretion of the volatile agent
through the lungs or aspiration during vomuung It 15 note
worthy that, 1n animal experiments, the fatal dose by stomach
15 about ten nmes that by intratracheal njection This may
mdcate rapid absorption from the pulmonary bed or marked
mflammatory reaction to the high concentration It1s obvious
that the stomach should be washed if the time interval suggests
that any appreciable amount may still be there, and special
care needs to be taken to avoid aspiration The preumonitss
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that develops may be treated by the usu1l mesures oxygen
and anubiotics There 1re no specific antidotes

Boric acid and bors (sodium borate) 1re common house
hold chemicals intended cither for use 2s eyentsh or anti
septic solution or to sprinkle around the borders near the
door to discourage s There are many other uses They
re often put up n packages which are almost indistinguish
able from the package of bicarbonate of soda I have often
wondered why we don t see more cases of boric 1ctd porsoning
It seems to be 5o e1sy for 1 person who gets up 1n the middle of
the night to take 1 dosc of bicarbonate of sod1 to take 1 ats
place a teaspoonfui of borix It his no distinctive taste or
smell In spite of this cises of boric acid potsoning n the
houschold are not numerous

1 had one mquiry 1bout 1 person who swallowed about 4
ounces of a solution contuning 1pproximately 6 Gm of boric
acd Hevoruited promptly Such a dose 1n adults 1s not 1pt to
cause serious 1njury 1nd since he seemed to have emptied his
stomach fairly well within 1 few minutes the doctor was td
vised to do nothing about 1t There was a follow up 1n this crse
and 1t was established that 1t had caused no posoning 1 have
here the record of another inquiry from 1 pediatrician The
mother made up the 24 hour formula for her twins and she
put 60 Gm of boric acid 1nto the solution i place of one of
the sugars The error was discovered 1t the end of the day
when all of 1t had already been given It was esttmated that
about one half of each feeding had been vomuted so that each
baby presumably retained 30 Gm of boric acid The babres
were well 48 hours Inter without any treatment That 1s much
too long a trme without symptoms after a toxic dose of boric
aaid The toxicty of boric acid does not seem to be as great
as 15 indicated by the statement found in the literature that
5Gm may be fatal to a baby and 15 Gm to an adult There
must be very marked mdividual differences m susceptibility
There 15 here m my folder another story about boric acid
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The mother baked a cake and put m a teaspoontul of boric
acid mnstead of baking soda The baby ate a pece of the cake
Later in the day the mother discovered the error and tele
phoned to her pediatrician He found nothing wrong with the
baby He was advised to do nothing about 1t Nothing hap
pened to this child But the mother had another question
namely, * Is the cake spoiled? * Apparently 1t was not as satis
factory a cake as 1t might have been 1f 1t had been made with
bicarbonate of soda I suggested that the cake was edible but
that 1t would not be wise to permit one member of the fanuly
to eat 1t all The 5 Gm of boric acd could do no harm when
distributed among the members of the family

I am, of course, speaking only of household accidents, and
not of errors of medication You are undoubtedly aware of the
disasters which have occurred 1n hospatals, where boric acd
was used 1n place of sodium chlorde for intravenous infu
sions The occurrence of such accidents has created quute 2
furor 1n recent years The question has been debated whether
boric acid should not be colored to distingush 1t more readily
from harmless materials The whole question of the utslity of
boric acid has been reviewed There seems to be considerable
doubt concerming 1ts value as a medicinal agent, and some
hospitals have deleted 1t from their formularies

Pasoning by boric acid causes farrly prompt gastrointestinal
symptoms, such as vomiting, abdommal cramps and diarrhea
symptoms of circulatory collapse, coma or convulsions skin
eruptions nephrosis and anuria There 15 no specfic antidote

Dr John B Deitrich Would you say how you would treat
poisoming by atropine?

Dr Gold 1Lknow of no specific ntidotes to the fatal action
of atropine The only treatment 1s supporttve, and the meas
ures that one mght use will depend on the symptoms which
seem to be most threatening m the particular case If the
patient presents respiratory depression with cyanoss, one
might use oxygen IE there 15 troublesome delirum or con
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vulsion onc might quict the prtient by ~ppropriate doses of
the barbiturates Hyperthermia which my result from sup
pression of sweiting can be managed by sponging There are
speafic antagomsts to atropine such s Prosigmine and
Mecholy! but 1t 1s doubtful whether any safe doses of these
can present the fatl action of tropine

Student How about the use of prlocarpine?

Dr Gold The same applies to pilocarpine It 1s extremely
doubtful whether any wunount of pilocarpine would counter
1ct the faal action of atropine

Dr McAeen Cattell The reverse would be all night, would
1t not?

Dr Gold Yes atropine 1s 1 lughly effective antidote 1ganst
potsoning by the pamisympatheuc drugs By means of atropine
an ammmal can be saved from as much 1s 10 tumes the fatal
dose of physostigmme

Dr Helpern you see 1 grett many cases of poisoning in the
Medical Exanuners Office Would you tell us something
about these?

Dr Miton Helpern Those in the Medical Examners
Office arc of course fatl cises of poisoning We encounter
a large number of them n a year Unfortunately our depart
ment has no record of the nonfatal c1ses There 15 no agency
1 the aity through which the nonfatal cases are cleared One
would have to comb the hospitals and the records of private
Physicins 1n order to secure the information on the total 1n
cadence of poisoning A large proportion of the poisonings
which we encounter are caused by ordmary household
materials

Dluminating gas 1s the chief cause of porsoming that we see
The toxic agent 1 1t 15 carbon monoxide and the latteras
Tesponsible for more than half of all our cases

The extermination of houschold pests provides a rich and
varied source of household porsons I might refer to a few of
the more common ones which come to our attention They are



14 CORNELL CONFERENCES ON THERAPY

supplhied under a wide variety of trade names There 1s the
roach paste known as the John Opitz roach paste, which 15
widely advertised It reeks of yellow phosphorus It s usnally
placed on preces of potato or bread under the Litchen sink
Not infrequently the creeping child gets hold of one and
munches on 1t Since these preparations usually contain from
3 to 5 per cent yellow phosphorus, the child need only con
sume a gram or less to be seriously poisoned It sometimes de
velops acute gastromntestinal symptoms which durect attention
to the poisoning, but the effects may come on more insidiously
with signs of acute hepatitss, and often the poisoning is not
suspected until irreversible symptoms have developed Poison
1ng by yellow phosphorus in Iittle cluldren munching on fire
crackers on the Fourth of July 1s no longer a serious problem
m commumues where the use of fireworks has been controlled
‘There 15 the more commonly used roach powder which iy
represent almost pure sodium fluoride Some protection
against poisoning by this materal 15 afforded by the recent
law which requires the use of some distinctive dye, such as
ndigo, to color 1t blue You may recall the report, some tume
ago, of the group of fatalities 1n an institution in Oregon
where the cook confused the fluoride with flour 1 might state
that most of the fluoride porsonings which we encounter here
are the result of attempts at suicide

‘The rat poison 1s another exterminant which plays an m
portant part m household poisonings The most common
agent 1s white arsemic The preparation we have encountered
comes 1n a hittle round wooden box, labeled Poison * Per
haps the label 1s responsible for so many cases of suicide with
arsenuic I recall one instance of homicidal arsenic powsoning 1t
which a demented sister treated one brother with 1t on one
day, and the other the next day The chinical picture, marked
chiefly by gastromtestinal symptoms and collapse, 1s easily
confused with other conditions and, in the instance I just
mentioned, the diagnosts of botulism was made It 1s unfortt
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nate that physicians do not more often include poisoning
among the possibilities when the diagnosis of an unusual
discase is considered. T do not know of a casc of suicide with
arsenic in which the diagnosis was made during life. In the
case of the two brothers which I just mentioned it is possible
that a prompt and accurate diagnosis in the first might have
prevented the second poisoning.

An insecticide which sometimes causes poisoning is one
containing nicotine. These preparations contain about 40 per
cent nicotine sulfate and are used as plant sprays. It causes
nausea, vomiting, prostration, and sometimes convulsions, It
is rapidly fatal in doses of the order of about 50 mg.

Cleansing agents are another fruitful source of houschold
poisonings. There are the strong alkalis, such as lye, concen-
trated ammonia, and washing soda. Every so often baking soda
is confused with washing soda, and the concentrated sodium
carbonate causes serious corrosion. Similar lesions are pro-
duced by lye and concentrated ammonia, Strong acids are
sometimes found in the home, hydrochloric acid, sulfuric acid,
and nitric acid. We had the case of a child who drank the
soldering fluid the father used in tinkering with electrical
equipment. It is a concentrated mixture of zinc chloride and
hydrochloric acid, and produced intense corrosion.

Dry-cleaning fluids and stain removers are very common
household poisons. The more common ones represent carbon
tetrachloride or mixtures with carbon tetrachloride, solvent
naphtha, turpentine, benzine, gasoline, and kerosene. Cases of
poisoning result both from the inhalation of vapors as well as
from ingestion. Some time ago we examined the body of a
woman who had cleaned a dress with carbon tetrachloride in
the bathroom, a small space without ventilation; she suc-
cumbed to the fumes of this compound.

Some potent metal cleansers contain cyanide. These solu-
lions. find their way into the home without proper labels. The
cyanides are commonly used in silver polish. Cyanide is very
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effective 1 taling tarnush off silver It also lends 1tself to use
for surcrde There used to be a preparation hnown as “Quuch
asa Wink” and another, “Cinderella” shoe polish, for cleaning
metal fimished shoes One of these preparations suggested an
antidote on the label, “If taken by mustake, throw cold water
on the face,’ and I suppose that was about as useful as any
other

The disinfectants commonly found n the home mclude
such articles as uncture of 10dine, carbolic acid, compound
cresol solution {Lysol), and creosote mixtures Most of these
produce not only systemic poisoning but local corrosive action
as well

I should not omut alcohol, the effects of which are well
Kknown In this connection the solid wood alcohol mixtures,
such as Sterno and Dry Heat, present a much more serious
problem Alcoholics sometimes resort to these i extremity to
prolong an mtoxicated state Rubbing alcohol and other medt
cated alcohols are also used for this purpose

Black shoe dye often contuns nitrobenzene It 1s a potent
potson As little as 1 cc may prove fatal, although 30 cc have
been survived It 1s readily absorbed through the skin of an
mnfant’s foot as well as by inhalation It causes bizarre symp
toms 1nvolving the gastromtestinal tract, the central nervous
system, and the viscera Marked methemoglobinenna 1s an
outstanding effect

Dr Gold Dr Dale 1s here from the Department of Pedt
atrics It would be interesting to learn about the experience
of the pediatrician m thns hospriat

Dr John H Dale, Jr Our experience 1s 1n general agree
ment with your statement, Dr Gold A considerable propor
t10n of the children admitted to this hospital present the prob-
lem of poisommng with household drugs, medications, and
other materals Most of our cases are between 2 and 3 years
old The most frequent poison 1s the fluoride roach powder
As a rule, we see the children very soon after they have taken
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1t Gastric Image 1s usuatly performed 1in the cimie The signs
and symptoms which follow are those of grstroentertus and so
far thus h1s responded satisfactonly to bland diet wnd fluids
We recently saw 1 child who bit off the up of 1 thermometer
and swallowed the mercury It passed through the wintestinal
tract in 1bout 3 d1ys Tt desveloped no signs of poisoming The
lazative hnown 15 Ex Lax wiich contuns phenolphthalemn
1sanother source of trouble for us The usual story when they
are brought 1n 1s that they hive consumed from 12 to 24 of
these chocoltes Tneept for purgition nothing seems to hve
happened One child that took hydrochloric 1cid developed
burns in the buceal mucosa and 1 gistroenteritis. There was
no bloody dirrhea The recovery was uneventful Children
are commonly brought tn with the story of having eaten a box
or a book of safety matches In view of the fact that the phos
phorus 1s on the striling surface we have considered 1t safe to
send these cluldren home without trextment We hwe seen a
few cases of lead posoning usually in children with hystena
orpiea who have taken to caing the punt on the stairs win
dow sills and elsewhere These hive been of the chronie not
of the acute type of lead poisomng This 1bout sums up the
chief types of cases which we encounter m this neighborhood
There have been no lye burns and no caustic porsonings of
any hind

Dr Gold Did most of the children whom you have seen re
cosver?

Dr Dale All of them recorered We have had no deaths
from househald porsomings u the pase 3 years

Dr Gold Even all the cases who took fluoride 1n the form of
roach potson?

Dr Dale Yes Of course we do not know how much was
taken 1n these cases The story 1s usunlly obtamned from an
extremely excited mother and 1t 1s difficult to learn how much
wastaken but it seems that the children rarely take too much
Our expertence bears out your point that overzeilous treat



»
18 CORNELL CONFERENCES ON THERAPY

ment causes more trouble than the poison As I stated, we
lavage the stomach with tap water and call 1t quits We keep
the child under observation for changes 1n the pulse and for
symptoms referable to the central nervous system We treat
the gastroenternitis with a bland diet That seems to have been
enough for our cases

I mght refer to the few cases which we have seen in which
the child swallowed furmiture polish In these we have not
been able to 1dentify the toxic mgredients Fortunately all of
these recovered We have seen 2 cases of acute alcoholism m
children less than 10 years of age One of these could hardly
be constdered an accident, since the family fed the chuld al
most a pint of wine The other was an 18 month old infant
who got his hands on a pitcher of beer and drank quite a bit
of 1t Both recovered

‘When we go back further 1n the history of this department
we find some cases of poisoning by boric acid, hyoscine, atre-
pine, and codemne Most of these were therapeutic poisomngs
‘We have not had any of these 1n recent years

Dr Cattell Might you have used calcium 1 the fluonide
cases?

Dr Dale We did not use 1t

Dr Gold Are you referning to the value of calcum as a
systenmc antidote or for its effect 1n the gastrointestinal tract?

Dr Cattell 1had in mind the fluoride 1n the stomach The
sodium fluoride would be converted mto the extremely in
soluble calcium fluoride 1f the stomach were washed with the
soluble calctum chloride

Dr Helpern In your cases Dr Dale, was the fluoride re
covered and 1dentified by chemical analysis?

Dr Dale No We knew the brands of roach powder, and the
composition was supplied by the manufacturer

Dr Helpern 1 ask this because fluoride 1s a very potent
poson and 1t does not take very much of 1t to Lall

Dr Gold One has to take from 5 to 10 Gm to produce sert
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ous poisoning in an adult, Most of the roach powders, I think,
contain somewhere from 30 to 90 per cent sodium fluoride.
1n the case of the 30 per cent preparations, one would need to
consume from 15 to 30 Gm. of the powder. That would be
quite a meal.

Dr. Helpern: From what 1 have scen, Dr. Gold, one does
not have to eat very much of it to get into trouble, I would
recommend only very small doses of the roach powder.

Dr. Gold: Dr. Dale, 1 surmise from what you have said
about the management of the cases in which a houschold
poisont has been taken, that it is wisc merely to wash out the
stomach, observe the patient for a suitable time, and then
treat special symptoms as they arise, and that you refrain from
the use of stimulants and depressants unless there is clear in-
dication for them.

Dr. Dale: That is the policy we have followed. The head
of our department, Dr. Samucl Z. Levine, believes that that is
the wisest course,

Dr. Cattell: We have not said much about therapy in this
conference. Perhaps we should have another session for that.

Dr. Gold: Much remains to be sad about therapy of house-
hold poisonings, and 1 think that it 1s a good suggestion to
pursue the matter of treatment in another conference.

SUMMARY

Dr. Gold: The nature of the problems of household poison-
ings was explored in the conference this afternoon. The num-
l.wer alchemicals which may be involved in household accidents
1§ extremely large, No attempt, therefore, was made to ex-
haust the subject. The comments were confined to some of the
more general aspects of the situations and to examples of some
?f the more common and interesting experiences. While there
Is fairly abundant information concerning poisons in the .
Aumerous texts on general toxicology, industrial toxicology,
Pharmacology, and special articles in the medical literature,
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these often fail to provide the answers to the specific problems
which the physician encounters 1 the case of a houschold acat
dent For example, mnformation on the toxicology of mercury
1s abundant and readily accessible, but the case of the ctuld
who has bitten off the tip of the thermometer and swallowed
1t, presents a special situation, the same 15 true for the toxi
cology of micotine, but 1t doesn’t quite cover the case of the
child who has been munching on cigarettes In these cases, 1t
would help to have at hand such facts as the chance of porson
g or the amount of cigarette tobacco babies are 1n the habit
of eating

Most accsdental household poisontng occurs 1n nfants and
young children who go exploring about 1n the home swallow
ing chemicals without discrenon There are such 1tems as
laxative pills containing strychnine, chocolate cathartics con
taimng phenolphthalein, eye drops containing atropine hyp
notic capsules containng a barbiturate, matches moth balls
containing camphor, naphthalene, or paradichlorobenzene
Kerosene or gasoline, roach poisons containing phosphorus or
fluoride, rat poisons contarning arsenic, furmture polish and
shoe dyes These and a few others such as borax taken 1cct
dentally 1n place of a dose of bicarbonate of soda, or put 1nto
a cake by mustake 1n the place of baking powder, or into the
infant s formula n the place of a sugar, received attenuion m
the discussion

Sodium fluoride 15 2 violent porson, but the pediatricians
pownted out that, while one of the comman expetiences at
the New York Hospital 1s the case of the excited mother with
the child who had been trying out roach powder containing
sodum fluoride, they have encountered no cases of sertous
porsoning with this material 1n recent years, although most of
them received little or no treatment There seems to be a wide
gap between the accidental tahing of 2 household poison and
serious poisoning by 1t Apparently the amount taken 15 usu
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ally too smalt This 15 1 matter of some 1mportance for so
often the real trouble 15 catsed by overzerlous trextment

Unfortunately many of the preparitions contuning poisons
to which children are exposed 1n the home fl to provide the
pysician with a clue to the essentinl chemieal There was
strong feeling 1in f1vor of extension of legal requirements for
the appearance of the name of the compound on the Iabel to
guide the phystcian to approprite measurcs, to allvy panic,
and to prevent unnecessary trettment

At the end of the session todhy, the problems relaung to
several other agents wlich paruapate 1in houschold poison
mgs remained m need of attention lso some of the more spe
afic methods of trentment These will be considered m a sub
sequent conference
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Dr. Gold: 1 should like to say a few words about the cig-
arette as an item in household poisoning. Babies sometimes
eat cigarettes. I have in my file an account of such a case, The
mother discovered that her one-year-old baby had eaten 2
cigarettes. She adminjstered milk and the baby promptly
vomited the milk together with about one-fourth of the to-
bacco. What remained represented about 45 mg. nicotine, or
approximately 4 times the lethal dose for a 10-Kg. infant.
‘When the doctor arrived about 3 hours later, the baby seemed
weak and listless. He administered some syrup of ipecac but
this failed to produce vomiting. He was advised to wash the
stomach with a 1:10,000 solution of potassium permanganate,
and to leave a few ounces of the solution in the stomach. This
was promptly carried out, and no further signs of nicotine
poisoning developed. It is difficult to be certain whether these
measures played any part in the uneventful recovery. The
potassium permanganate was a rational procedure because
nicotine is very rapidly destroyed by this oxidizing agent,
Little is known of the hazard of nicotine poisoning when cig-
arettes are eaten. The alkaloid, nicotine, is a viclent pois_on
and is absorbed from mucous membranes within a few min-
utes. A cigarette contains about 30 mg. of nicotine, and the
fatal dose of nicotine for 2 man is of the order of 60 mg., Ehe
content of about 2 cigarettes. It seems, however, that niFotme
is not nearly as serious a danger when taken by mouth in t!le
form of cigarettes. We administered enormous doses of cig-
arette tobacco by stomach tube to cats, doses as high as 2 Gm.
per Kg., which represented as much as approximately 60 mg.
of nicotine per Kg., or about 6 times the lethal do.se for ca‘t‘s.
Symptoms appeared very quickly; within a few minutes, 111 he
animal showed twitching of the ears, then nausea, a.nd within
15 minutes or less there was vomiting with expulsion of ﬂlﬁ
tobacco. That was all there was to it; within a few h?urs 'l
10 animals were well. In 2 additional animals, 'mufphme. ‘:)if
given to prevent vomiting, and these died of nicotine pols
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colored blue has something to do with 1t There 15 also the
fact that many less dangerous matersals for antiseptic washes
have become more popular The condition, however, 15 far
from rare Longcope and his associates assembled 42 cases m
a period of about 2 year 1n Baltimore 1n connection with ther
study on BAL which was published 1n the July, 1946, 1ssue of
the Journal of Clinical Investigation Past experience left one
in some doubt as to the possibility of any antidote or method
of treatment proving successful it poisoning by mercuric
chloride because of the extraordinary speed with which this
compound produced irreversible damage mn the gastromn
testinal tract, locally, and n the Lidneys, systemically Dr
Gold, you recall the case we had here 1n the hospital several
years ago, at the time we were studying sodium formaldehyde
sulfoxalate, which had been proposed as an antidote This
compound offered considerable promise because it was rela

tvely mnocuous and could be given m large amounts by
mouth and by vemn It promptly precipitated the mercury
which was in the gastrointestinal tract and in the blood stream,
and the precipitate was much less toxic. This was an 18 year

old girl who swallowed 1 Gm of bichloride of mercury 1n 2
half glass of water She vomited almost immediately Active
treatment was started in the hospatal about 30 minutes after the
drug was swallowed She recetved abundant washing of the
stomach, colonic irrigations, mtravenous mfusions of sodium
formaldehyde sulfoxalate, and gastromntestinal washings and
1rrigations with the same compound The whole situation
seemed to have been most favorable for protection by the new
antidote, 1n fact most favorable for recovery even without an
antidote In spate of 1t all, porsoning progressed and mn 2 weehs
she died 1 uremia The use of BAL has created a most dra

matic change 1 the outlook for patients 1n poisonung by mer

curic chloride The experience of Longcope and his assocl

ates shows that recovery 1s ntow assured after even 1 Gm of
more taken several hours previously with the proper use of
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DAL as an antidote. Some of their cases were in a desperate
state of poisoning at the time that therapy was started, With
Tare exceptions, Tecovery was complete in a matter of several
days to 3 weeks. In one case, the dose of poison was enormous,
20 Gm.; in another case, the delay in starting the treatment
was very loag, 19 houes, There s evidence that mercury poi-
sons the tissues by a mechanism similar to that of arsenic.
There is also fairly strong evidence that the BAL can with-
draw mercury from its combination with tissuc proteins and
in that way reverse damage. There has been no experience, as
far as T Lnow, with the use of BAL for stomach lavage in the
ease of bichloride of mercury poisaning There can be no
doubt of the wisdom of emptying and washing the stomach at
the earliest possible moment, even though such a potent sys-
temic antidote §s available. The most fasorable schedule for
the use of BAL in poisoning by bichloride of mercury is sim-

dar ta that alrcady dcsmbcd 1 the case of arsenir nefo-="
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1o regard to lead poisoning, Dr. Gold, you ashed whether
children still are poisoned by eanng the pant off their cribs
and toys, That sousce of danger has been greatly reduced be-
cause these items are now quite generally covered with paint
which daes not contain lead, although when the father re-
paints them he may use paint contaiming fead pigments, In
infants and children, eating the naine -7

worl =0 -
1n I y mana a3ttt Prravaan o .- .
POusrrenn

Dep . Len ssusprial, Most cases of lead

poisuning are of the chronic vartety, whether in children ot in
adults. The recognition of lead poisoning is not easy. The
symptomy develop msidiowsty and resemble many oher
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sues There are several measures which promote this pracess,
namely, low calaium, high phosphorus, systemic acidification,
and parathyrord hormone. In such cases the patient may re
ceve a diet which contams little or no milk and no vegetables
or fruit The diet consists mainly of meats, fats, and cereals
Ammonium chlonde in doses of about 5 to 8 Gm dauly helpsto
shift the acid base equilibrium toward the acid side The para
thyroid hormone may be given 1n doses of 100 units once or
twice a day mtramuscularly to promote the mobilization of
lead from bone (which follows the course of calcium), and to
promote its excretion i the urine Various methods for ‘ de
leading” differ 1n details, but they are essentially similar m
principle to the measures I have described “Deleading 1s
best carried out 1n a hospital

On the whole, the results of treatment n lead encephahitis
are not very sausfactory Hypertonic solutions of glucose may
help temporarily to control symptoms due to high intracramal
pressure Spinal tap to lower pressure may be of some value
Permanent injury of the brain as the result of the high mtra
cramal pressure 15 common m survivors of lead encephalitis

Dr Gold Accidental cyamde poisoning in the home 1s 2
very rare occurrence n these days, but there are about 25
hydrocyanuc acid and cyanide deaths a year mn New York Caty
mvolving industry, fumigation, homicides, swcides, and other
means of exposure to this violent poison Seeds of various
fruts, such as apple, peach, plum, cherry, may cause poison
1ng, and there was a report of human poisoning from the eat
1ng of chokecherry seeds a few years ago I recall an experience
with one of the persons in the department of chemustry several
years ago She was drawing up cyamde solution 1n a pipette
and some of 1t came up tnto her mouth She promptly spat and
nnsed her mouth thoroughly She thought the danger under
the arcumstances was neglgible, but she couldn’t dismuss 31t
altogether About 30 minutes later she began to feel fant and
g1ddy, and ran upstairs to our Jaboratory for advice She was
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pale and her pulse was rapid There was no satisfactory treat
ment at that ume, and since about 45 minutes had elapsed
without progression of symptoms, she was assured that
the danger was neghgible Her symptoms improved quite
promptly I am inclmed to think 1t was a cise of pime Hd
this occurred today, I might have turned to more certain anty
dotes Dr Cattell, would you say a few words about the present
treatment of cyantde poisoning?

Dr Mcheen Cattell 1t has long been known that methyl-
ene blue, the nitntes, and sodium throsulfate or * hypo* are
effecuve 1n cyamde poisomng The more recent experi
ments of Chen and his collaborators have resulted 1n a plan
of treatment 1n which both mitrites and thiosulfate are used
m such a manner that dogs recover from as much as about
20 times the fatal dose of cyanide Either drug alone pro-
tected against only about 5 fatal doses of cyamide They sug
gested the intravenous injecuon of 03 Gm sodium nutrite
(10 cc. of a 3 per cent solution) 1n a period of 2 to 4 minutes
Thas 15 to be followed promptly by an intravenous dose of
125 Gm of sodium thiosulfate (50 cc of a 25 per cent
solution) injected over a period of about 5 to 10 minutes It
s recommended that one half the dose of the two drugs be
repeated n about 2 hours, and that the pauents be kept
under observation for 24 hours or longer for the possible
need of further treatment

Visttor Is there time enough to get such treatment going
i the case of cyamde poisoning as it occurs 1 humans?

Dr Gold Que bas to antiopate such pasonungs and make
some preparation for them Chen and his collaborators sug
gested a small kit containing 2 ampoules of 10 cc each of
3 per cent sodium nuitrite 2 ampoules of 50 cc each of 25
Per cent sodium thiosulfate, and a stersle 10 and 50 cc
syringe with needles It 1s also to contain 12 pearls of amyl
nutrite The patient may be gisen amyl nitrite by mhalation
as an antidote to ude over the peniod required for the
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preparation of the solutions. Neo-synephrine or Pared
may be given in 5 or 10 mg. doses by intramuscular or
travenous injection to counteract the vasodepression cat
by the nitrite.

There is no doubt of the need for speed in cases of
man cyanide poisoning. Symptoms occur in rapid success
giddiness, faintness, vomiting, respiratory stimulation
lowed by depression, coma, and convulsions. Only 30 min
may elapse before the respiration stops, but in some cas
period of 2 to 3 hours may be available for the applica
of the antidotes. There are chances for recovery as Jon;
the heart beats, and additional time is gained by artif
respiration in the event that breathing has ceased. There
ntaw records of many cases of cyanide poisoning in hum
in which these antidotes have proved effective. The eff
are dramatic; poisening in which there was coma and |
found respiratory depression has been reversed in a few it
utes after the injection of the antidotes,

Student: Cyanosis is often mentioned as a symptom
cyanide poisoning, I was wondering about that since cyan
is supposed to poison the respiratory catalysts so that tiss
cannot take oxygen out of hemoglobin and venous blood
mains brighter red than normally.

Dr. Gold: That is correct, and at the onset of poison
the patient is not cyanotic. He only becomes so late in
soning when there is profound respiratory and circulat
failure, R

Student: No mention has been made of vomiting or ¢
tric lavage in the treatment of cyanide poisoning. Is it
sorbed so fast that this measure is of no jmportance?

Dr. Gold: Prompt emptying of the stomach is importa
also lavage with an oxidizing agent like solutior'l of hydrog
peroxide diluted 10 times, or 1:10,000 solut}on of pot
sium permanganate. If the patient is in coma, it may be i
possible to produce vomiting; also, vomiting and washi
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the stomach in such patients carry the danger of aspiration
pneumonia.

Dr, Janet Travell: Perhaps it is unnecessary ta state that
apomorphine should not be used in comatose patients. Yet
I'saw a patient who had taken Lysol and had become coma-
tose, to whom apomorphine was given to induce vomiting.
Emesis did not take place, and within 3 or 4 minutes there
ensued a very profound respiratory depression which neces-
sitated the use of carbon dioxide and oxygen. Apomorphine
often fails to cause emesis in comatose patients.

Dr, Cattell: 1t is a known fact that, during coma, apomor-
phine markedly depresses the respiratory center.

Student: 1ow do the antidates to cyanide work?

Dr. Gold: Dr. Bodansky, you experimented on the prob-
lem of cyanide poisoning during the war. Will you tell us
something about the mechanism of action of the antidotes
and also about your experiences?

Dr. Oscar Bodansky: The treatment recommended by Dr.,
Chen vests chiefly on experiments in which the effect of amyl
nitrite inhalation or of the intravenous injection of sodium
nitrite, accompanied in ecither case by the intravenous in-
jection of sodium thiosullate, was determined in animals
receiving sodium cyanide by subcutaneous injection. In such
cases, there is an opportunity for methemoglobin to form
from the action of the nitrite, winle the cyanide is being
absarbed into the circulation, The conditions here are
similar to those in poisoning by oral ingestion of cyanide.
The methemoglobin and thiosulfate greet, as it were, the
entering cyanide and detoxify it. The methemoglobin does
50 by forming cyanmethemoglobin, and the thiosulfate by
forming thiocyanate.

. We were faced with a somewhat different problem in our
Investigations during the war. In poisoning by inhalation,
(1:1(: hydrocyanic acid or cyanogen chloride enters the circula-
ton very rapidly, and a lethal amount may paralyze tissue
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respiration before therapy can be instituted We wanted to
Anow whether an already established lethal degree of cyanide
powsoning could be reversed by the rapid induction of met
hemoglobinemia In poisoning under the circumstances we
were considering the mhalation of a lethal dose mught oc
cur very rapidly, indeed within a few seconds and death
mught follow within a few minutes, so that the application
of intravenous therapy mght be impractical We therefore,
tried to determine how effective the prompt induction of
methemoglobinemsa by the nhalation of amyl nitrite would
be under these conditions, and, further, to what extent the
prophylactic induction of methemoglobinemia would be ef
fective 1n counteracting the result of anticapated exposure
to a lethal dose of hydrocyanic acid or cyanogen chlo-
nde

‘We exposed a number of dogs 1n pairs to an approximately
lethal dose of hydrocyanic acid 1n a gas chamber One dog
mn each pair was given artificial resprration and treated with
amyl mitrite about a half minute after removal from the
chamber, while 1ts partner served as a control, recerving only
arufictal respiration It was found that amyl nitrite exerted
a significant therapeutic effect when cyanogen chloride was
the toxic agent, but not 1n the case of hydrocyanic acd On
the whole, treatment after exposure to a lethal dose by
mhalation proved unsatisfactory, and so we turned to the
problem of prophylaxis We induced methemoglobinem:a
1n a number of dogs by oral or mtramuscular admmistra
tion of PAPP (p-aminopropiophenone) The results were
very striking The dose of hydrocyanic acid tolerated by met
hemoglobinemic dogs proved to be, n general, proportional
to the degree of methemoglobinerma The latter protected
agamnst 2 to 8 times the dose of cyanide which would be
lethal to over 90 per cent of unprotected amimals One dog
1n which a 49 per cent methemoglobinerma had been 11t
duced withstood an exposure about 40 times the dose lethal
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to unprotected 1mmals We obtuned stmilir prophyhctic
effects agunst porsoning by cyinogen chloride

In the course of exposing a considerable number of 1m
mals we found that, with one or two rare exceptions the
amimals cither died promptly, that 15 witlin periods ring
ing from a few minutes to hours, depending on the dose, or
else they recovered completely, after pertods of incoordina
tion and a semistuporous state Isting not more than 1 few
hours 1 recall one antmal which recovered from the acute
cffects but became bhind, could not feed itself, and would
not swallow This cotresponds I beheve, quite well with the
experience 1n man In fatal cases the course 1s usunlly acute
in the others recovery 1s complete There have been one or
two reports of neurologic or psychologic derangements last
ng for from one to several weeks after the acute effects of
cyamde poisoning but recovery ultimately appeared to be
complete

Dr Gold 1In the brief period that remains, 1t might be well
to discuss a few of the general problems that arise 1n cases m
which a houschold poison has been swallowed Are there any
questions?

Dr Cattell In a case 1n wluch bichloride of mercury has
been taken, I wonder whether 1t would not be well to give
a large dose of albumen or starch solution before the stomach
tube 15 used, and follow this by an attempt to secure vomit-
ing with the finger?

Dr Gold What do you think about that, Dr Modell?

Dr Modell 1 would agree with that 1 would give some
thing by mouth 1f 1t were available, and then attempt to 1n
duce vomiting

Dr Gold Milk 1s Iikely to be at hand 1n the household
What would you think about using that first?

Dr Modell Yes milk or eggs Also, 1 have found 1t etsy

l: induce vomiting by putting the finger way down mto the
throat
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from the stomach. They are not absorbed from an acid m
dium, whereas many other substances are.

Dr. Cattell: Just the fact that a poison is dispersed in
large volume of liquid may account for delay in absorptio
This is well illustrated by alcohol which is absorbed to a co:
siderable extent from the stomach. The case of alcohol al:
illustrates the role of milk. It is well known that alcohol take
with milk produces much less marked effects.

Dr. Gold: Potassium permanganate is used 2 great deal k
gastric lavage in the treatment of poisonings. Dr. Travell, wi
you tell us how one would go abount using it.

Dr, Travell: Potassium permanganate is used for oxidatio
and destruction of alkaloids and other organic poisons. It i
not equally effective against all of them. For example, i
rapidly destroys strychnine, nicotine, physostigmine, an
quinine, but is ineffective against caffeine, atropine, pilc
carpine, and cocaine, The most desirable concentration fo
gastric lavage is about 1:10,000. A 1:10,000 solution is clear
transparent, and violet in color. The solutions which an
recommended in some handbooks of toxicology are often de
scribed as pink. These may represent concentrations of abou
one part in a million and may not contain enough potassiur
permanganate to do any good. To make up a solution of 2
suitable concentration quickly, take about half a reaspoott
ful of the crystals, which weighs about 5 Gm., and dissolve
it in a pint of water. This produces approximately a 1 pes
cent solution. Two teaspoonfuls of the latter dissolved in 2
quart of water produce a satisfactory lavage solution, aboul
1:10,000.

Dr. Cagtell: That is much more dilute than the concentra
tion usually recommended.

Dr. Travell: The dilutions which are recommended vary
from a 1:250 solution to one which is described as pink. The
stronger concentrations are so irritant that they usually in-
duce vomiting by local action.
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Dr Gold Potissium permanganate atself 1s toxic Doses of
the order of 2 or 3 Gm have caused death in humans Thas
fact 1s sometimes overlooked One well known textbook on
forenstic medicine recommends putting as much as 25 Gm
of potassium permanginate into the stomach

Dr Cattell Arc we to understand that we should not use
solunions stronger than 1 10 000?

Dr Gold 1fyou use solutions much stronger than 1 10 000,
you would induce somiting which might not be a bad tlung
tn a patrent who suallowed a poison But the fact 15 that po
assium permanganate, 1 5,000, 1s urtating to the gastric
mucous membrane, and 1t 1s wise not to use one stronger than
that The 1 10 000 solution should tale care of all the needs
with Jess risk of daimage

SUMMARY

Dr Gold The conference today winds up our discussion
of household poisoning the first having been held a week ago
In the two periods, a farly large number of maternls came
under consideration laxative pills contamming strychnine,
chocolate catharties contuning phenolphthalein, eye drops
containing atropine, tablets or capsules contaiming barbi
turates matches, cigarcttes mercury of the climcal ther
mometer, lead 1n the pamnt of the furniture, borax, moth balls
and other moth repellants, roach poisons of phosphorus or
fluoride, rat potsons of arsenic, furmture polish shoe polish,
\erosene gasoline, and a few others This 1s only a small
sample of all the chemicals which present problems 1 house
hold potsoning but i1t apparently provided us with sufficient
examples of the nature of the problems to stimulate fruit
ful discussion It 1s not uncommon that adults are poisoned
acadentally by matenals 1n the medicine chest There 15 the
case of the person getting up at mght to take a dose of b1
carbonate of soda and finding that he has swallowed a tea
spoonful of borax which not infrequently comes 1n similar
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such symptoms have any bearing on the lethal action of the
poson, for if they have not, the patsent 15 hikely to be better
off with an opportumty for the effects of the drug to wear
off by elimination

It 1s useful to bear in mind the pomnt that poisons taken
1 the forms 1n which they are encountered 1n the household
sometimes present quute a different problem from that which
one might nfer from the descriptions 1 texts on toxicology
The case of nicotine 15 2 good example A child may swal
low the tobacco of 2 cigarettes which contamn more than a
lethal dose of nicotine but 1t 15 likely to get wnto very hittle
trouble because the first portion absorbed causes sufficient
vomiting to expel the remamnder of the tobacco, and there
are the experiments 1n animals showing that micotine 1n the
form of tobacco taken by mouth 15 only about one fifth as
toxic as the poxson taken as such

There was no tendency mn these conferences to mmmuze
the hazards of disaster from household poisons, but the at
tention called to the relative infrequency of disasters because
of the conditions under which infants and children go about
the matter of sampling poisons 1s worth bearing 1n mund 1n
order to avord undue papic on the part of the fapuly and
overzealous treatment which may do more harm than good

For the vast majority of poisons there are no specific anti
dotes If there 1s reasonable suspicton that a serious quantity
of poison has been consumed defaymg absorption, washing
the stomach, and the treatment of hazardous symptoms are
obviously necessary There was some discussion of the utility
of various measures The extraordmnary efficacy of BAL as a
sPeaﬁc antidote 1 the treatment of bichloride of mercury
pOlSG(lll’lg and arsenic pOlSOnlng, the various measures which
prove useful 1n lead posomng and the remarkable results
in the treatment of cyanide posonmg by the use of wtra
venous sodium thiosulfate and sodium mutrite recerved spectal

attention



Treatment of Diabetic Emergencies

Dr Mcheen Cattell The subject of our conference today
1s the treatment of diabetic emergenaies Dr Tolstot will open
the discusston

Dr Lduward Tolsto: Too much msulin mnd too hittle insulin
are the chief causes of medical emergencies 1n the diabetic
paent The overdosage and the 1nsufficient dosage may be
absolute or relative Too much nsulin leads to hypoglycemia,
too little, to heto 2cidoss

Absolute overdosage of insulin denotes the actual admin
istration of more insulin than is necessary This situation 1s
observed most commonly during the imtial phases of the treat
ment of diabetes Some physicians are eager to clear the
patient s urine of sugar and consequently either prescribe
progressively larger doses of insulin at diminishing mtervals
or reduce the food intake While such a procedure may clear
the unine of sugar, symptoms of hypoglycemia may also de
velop Some of the patients so treated may be restless at mght
and complamn of headache on arising, or have a feeling of
nervousness, weakness and possibly vertigo These are symp-
toms of shight msulin overdosage Absolute overdosage may
also result from a misunderstanding regarding the measure
ment of the insulin To avoid this 1t 1s wise to use a proper
msulin syringe, one calibrated to correspond to the unitage
of thensulin used A change from the 40 umit strength insulin
to the 80 umt 1nsulin 1s often confusing for the patient, par
ticularly so, if the old 40 unut syringe 1s used If all detauls are
not carefully explained and demonstrated, he may take double

45



46 CORNELL CONFERENCES ON THERAPY

the prescribed quantity, and, as a consequence, expenence an
msulin reaction
The treatment of the patient with slight msulin reaction 1
simple A patient recewving protamine zinc msulim or a mix
ture of the protarmne and the regular insulin, who on arssing
has a headache, 1s 1nattentative, or reveals other abnormal be
havior, or who just does not feel himself, although he has no
tangible complamts, and who, 1n addition, finds his urine to
be sugar free, 1s probably having an insulin reaction He
should take some orange jusce at once and follow 1t with his
usual breakfast The disappearance of symptoms mn these cases
1s not as dramatic as 1t 1s 1 those due to regular msulin I have
observed the persistence of symptoms for one or more hours
After the symptoms have substded, the patient may feel a bit
fatigued, but as a rule he can attend to hus duties As an added
safety measure, some food between breakfast and lunch 15
advisable The other step 1s obvious Reduce the tnsulin dos
age Do not aim at sugar free urine n the patient treated with
protamme zinc msulm A 14 or 24 mornng glycosuna 1s
acceptable even by the most conservative observers The spe
afic mstructions to the patient for the prevention and treat
ment of such insulm reactions are
1 Take 200 cc of orange juice at once
2 Follow by the usual breakfast which may mclude ad
ditional frust yuice
3 Take a glass of mulk and 3 crackers two hours after
breakfast
In addition, the physician should observe the following rules
1 Be certain that the patent understands how to measure
the dose of msulin

9 Reduce the mnsulin dosage by 5 umts every 3 days until
' ~a +he alterna

3 Be sure that the patient takes a glass ot mi
crackers at bedtime

I\ and 3
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Reltive mnsulin overdosige may assume different forms,
but 1f one 1s aware of 1t as a possibility, 1ts recognition 1s not
difficult Unusual activaty 1s a predisposing cause A gastro-
mtestinal upset especially with vomiting 1s another Let me
relate some cases A young woman who follows the duly rou
une of 1 unnersity student, whose diabetes 15 well controlled
with 30 unus of tnsulin and whose dict 1s generous 15 invted
toa weck end party During the day there are 1ce sports with
much shaung dunng the evening considerable dancing She
takes a substantial dinner, but omits the crackers and milk at
bedume During the might, she ts aroused by her roommate
who hears her breathing quite heavily The pauent 1s per
spimng profusely and 1s somewhat confused In this case how
ever, she has sufficient presence of mind to ask for oringe
juice Tlus 1s taken and 1s followed by chocolate, milk, and
brexd Her symptoms abate and after some 3 hours of dis-
comfort, she falls aslecp On awakening her morning spec
men does not contain any sugar in spite of all the carbo-
hydrate she conswmed dunng the mght This 1s a classical
example of relative insulin overdosage created by unaccus
tomed activity Fortunately 1n this case the dabetic knew
what to do, was sufficiently conscious and could retain food
which 15 the very best anudote for an msulin reaction In
similar situations give readily available carbohydrate, such as
orange juice and other sweets, at once After 15 to 30 mimnutes,
follow this up with muilk, bread or crackers This will furnish
not only additional, but also a more stowly absorbed, carbohy
drate, as a substrate for the insulin Here 1s another example
of relative msulin overdosage A patient takes his morning in
sulin, and then for some reason which may not be related to
the diabetes he vomuts his breakfast Appreciating his need for
ctrbuhydraze he tries orange juice repeatedly but finds that he
@nnot retain that either He needs the help of his physicn,
since 1t 1s obvious that, under these circumstances, cirbohy
drate wili have to be given by another route to prevent the
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wsubin reaction If the urine contains sugar, 1t suffices to stare
with an mtravenous infusion of 1,000 cc of 5 per cent glucose
Should the urine be sugar free, an addtional 50 cc of 2 50 per
cent glucose solutton should be infused The patient s urine
must be examned frequently, but as long as glycosuna 1s
present without any other symptoms of diabetes, no add:
tional treatment 1s required In many cases, 1f no food 15 m
gested, the vomuting ceases 1n 24 hours, and the former regt
men may then be resumed An emergency of this type 1s best
treated 10 a hospatal

It 15 obvious that the emergency caused by relative mnsulin
overdosage should be prevented, but when 1t occurs 1t should
be treated 1n 1ts earliest phases If unusual acuvity 15 anticr
pated, such as a dance, golf tennis, riding or swimming re
duce the morning dose of msulin by 10 umts and n add:
tion, advise more food than usual after the activity

A most termfying emergency 1s the profound msulin re
action, absolute or refative, which 1s associated with partial
or complete loss of consciousness Whule this condition can
also be treated at home, the patient 1s far better off 1n the
hospital The most effective measure 1s glucose given ntra
venously It should be given continuously, either asa 5 ar 10
per cent solution, until sugar appears n the urine Clineal
s1gns of recovery appear slowly and may not be very impressive
for hours after the appearance of sugar 1n the urme Careful
observation, however, will reveal encouraging signs The pa
uent may respond to such sunple requests as to move an arm
or leg, and he may also attempt to take fluuds by mouth when
theyare offered Not infrequently during the comatose period
one finds acetone but no sugar 1n the urme Under no circum
stances should msulin be given One must not be musled by
the finding of acetone, for 1t mav be a result of starvation I
there 15 no sugar n the urine, there 15 the mdication for gl
cose, orally, parenterally, or by both routes 1f the hypogly
cemic syndrome 15 caused by an overdosage of regular msulin,
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asubcutaneous injection of 1 cc of epinephnine (1 1000) may
revive the patent sufficiently to enible him to take flnds by
mouth The response to epinephrine mn cases in which prota
mine zinc insulin hs been used however, 1s not sausfictory
Quite the contriry, the epinephnine mty 1ggravate the keto
nuria 1nd further comphicate the picture

The emergency ansmg from too hitle msulin 1s more sert
ous It 15 due to keto-icrdosss and may result in coma The
msulin msufficiency m1y be absolute or rehtive Absolute
wsulin nsufficiency occurs during the course of the discase :f
1t1s not treated or in the drabetic under treatment who fails
to take the insulin systematically He may omut the insulin
because of spitefulness or capriciousness he may have broken
his syninge, or needle, or he may have used up Ius supply of
wsulin It muy seem incredible that the admimistration of 1n
sulin 15 discontinued for such reasons but it, nevertheless,
does happen Some patients pay dearly for their carelessness
by the devclopment of diabetic acidosis But somehow, some
of these patients cannot or do not wish to learn or profit by
their experience Such lpses occur even though the physician
has talen all the necessary pains to impress upon the patient
the view never to discontinue insulin unless so advised by
him

Relauve nsulin insufficiency may also be caused by in
fections and such comphications as hyperthyroidism, acro-
megaly, and Cushing s syndrome I use the broad defimtion
for the latter term 1n which the adrenal gland may also play
a role With the development of any such comphications,
the efficacy of ansulin 1s reduced and consequently, a dose
which may have been sufficient previously now becomes
adequate The resulting Leto-acidosis may be mild, moder
ately severe, or severe

Tue Mnp Case The trained diabetic patient under ob-
servation wall usually feel well maintain hus weight and carry
on free of symptoms and although he may have glycosunia,
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4 If flads cannot be taken by mouth give a rapid m
travenous nfusion of 1,000 cc of 5 per cent glucose m
physiologic saline at once After that, and until the oral
route can be used, mfusions are continued at a slower
rate Care must be exercised to prevent overloading the
heart, especially 1n the case of older diabetics wath arte
T1osclerosis or in those known to have heart disease
After the urme has become free of acetone, continue
25 umts of msulin and 2 glasses of orange juice every 2
hours for 4 or more doses

‘While other plans may be advised elsewhere, we have used
this one with eminently satisfactory results during the last 16
years

Dr Cattell Dr Tolstot 15 ready to answer questions or re
cetve comments on the plans for the treatment of emergency
disorders occurring 1n connection with diabetes

Dr Harry Gold Did Y understand Dr Tolstor to say that n
diabetic acidoss, he uses mfusions of sodium chloride solu
tion?

Dr Tolstor That 1s correct

Dr Gold Does he ever use a solution of sodium lactate
mstead of ordmary physiologic saline, and 1f so, when and
how much?

Dr Tolstor We sometimes use sodium lactate but 1t 15
not part of our standard routine I think we do just as well
with the saline and glucose In the patient with keto acidosts
1 believe that the most 1mportant agent 1s insulin  next 1
importance 1s flud Since the total dose of wmsulin 15 large
1 these cases, the use of glucose ensures against the pauent
passing from diabetic acidosis to hypoglycemic shock

Dr Cattell You do not think 1t necessary to correct the
acid base disturbance directly, 15 that 1t?

Dr Tolstor We do not We have not had much difficulty
due to disturbances 1n electrolyte equihbrium, Dr Cattell
The cause of diabetic acidosts 1s the production of excessive
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among the adaptive mechanisms the fixed base or the sodium
i the blood 1s called upon so that the bicarbonate level of
the blood falls The loss of sodium base leads to duesss
and dehydration, and excessive dehydration may lead to
crculatory and renal faslure The administration of
fusions of sodium chloride would scem to be the proper
method for restoring blood volume and extracellular flud,
and in that way correct the crculatory failure which may
have been responsible 1n part for the breakdown 1n renal
function This should have the further effect of lowering
the acidosis, because one of the funcrions of the kidney 15
to produce ammonia for the maintenance of acid base equ
Iibrium, and a kidney m which the arculation 1s greatly
smpaired may not be 1n a position, among other things, to
produce enough ammoma The use of sodium chlonde
infustons would, therefore, seem to be an tndirect method,
although a vital one, for correcting the acidosis However,
1 wonder whether this may be enough 1n the more advanced
cases, and whether m these an additional supply of base
without a strong acid 10n, as would be the case through the
use of sodium bicarbonate or sodium lactate, might not be
helpful 1n counteracting the damaging effect of the acidosts
per se by direct neutralization of the acid, and thereby save
some of those cases which are lost when treated with saline
mfustons alone 1 know of no method for counteracting the
specific toxic effects of excessive acetoacetic acid

Dr Tolstor We have treated pauents with CO, com
bimng power as Jow as 5 volumes per cent a state of pretty
deep acidosts, although not necessanly one producing un
consctousness, with salt alone, 1 addition to msulm and
glucose, and they have recovered On the other hand, I can
recall the case of a pattent who was unconsclous for 10 or
12 bours and who died despite the fact that he recetved
salt, sodium lactate, blood, and all of the adjuvants we hnow,
1n addition to usual doses of wsulin and glucose Theorett
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cally you may be right, Dr. Gold. Your explanation is at-
tractive, but practically it works out that, if the patient is
conscious, we need use nothing but insulin, glucose, and
salt. In the discussions on the need for glucose there has been
a good deal of heat but very little light. As I stated, 1 think
insulin is the most important agent. The fluid and what it
contains are of lesser importance. I have not had enough
experience with lactate, however, to argue for or against
it

Dr. Cattell: 1 the palicfxt's kidneys were not function-
ing at all, the sodium chloride would have little effect in
dircctly overcoming the acidosis, because the chloride and
the sodium base would be retained.

Dr. Gold: As 1 stated, the sodium chloride infusions might
still be effective indirectly, because, by correcting the dehy-
dration, renal function might be resumed.

Dr. Tolstoi: When there is anuria due to blood pressure
falling to shock levels, the patient’s chances for recovery are
very poor indeed. I think both Dr. Cattell and Dr. Gold have
presented a sound argument from a theoretic point of
view, However, when these patients are treated in the way 1
have outlined, the results are very satisfactory. In a 5-year
period, 100 cases were treated in this hospital, chiefly by the
house staff, not by a team of specialists. They did a fine job.
Among the 100 cases, there were 7 complicated by other
conditions which could have caused the fatal outcome,
namely, meningitis, acute coronary closures, intestinal ob-
struction. There were only 2 deaths due to the acidosis per
se. One of those was a patient with unusual resistance to
insulin, who required several thousand units of insulin daily
to abolish the acetone; the other was one who entered the
hospital after being unconscious some 10 or 12 hours. She
had been treated by a Christian Scientist and then, when the
situation got out of hand, she was brought here. All cases
were treated principally with insulin, saline, and glucose. In
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those m whom the situation appeared desperate, however,
blood and sodium lactate were used as well

Visttor It seems to me that Dr Gold has made out a much
better case for the use of sodium bicarbonate than for sodium
Iactate Is 1t not true that good liver function 1s required to
uttiize the [actate and thus to make sodium available to the
patient? It would seem to me, therefore, that 10 a desperate
case, 1t would be advisable not to rely on the liver and to
give the bicarbonate

Dr Gold 1would agree with that

Dr N T Kuit In the event that one wished to use
sodium factate or sodium bicarbonate, what doses would one
give?

Dr Gold There 1s a formula for calculating the amount
of one sixth molar sodium lactate solution necessary It 1s
based on the value of the CO, combimng power and weight
of the patient However, satisfactory results may be obtained
by an ntravenous infusion of 30 cc of the one sixth molar
lactate per Kg, and repeated 1f necessary Such a dose may
increase the sodium 10n concentration of the blood plasma
about 7 mm per liter, corresponding to an increase 1n the
brcarbonate concentration sufficient to rase the value of the
CO, combning power of the hlood plasma by approximately
15 volumes per cent The equivalent of ths m the form of
sodium bicarbonate would be about 04 Gm per Kg, or 2
total of about 25 Gm for the average adult

Dr Cattell 1wonder whether we know how important the
acidosts per se 15 among the dangers m this condition Do
you consider the acidosis the primary cause of the coma?

Dr Tolstor 1 do not know the role of the acidosis per
se, 1t 15 certainly not the sole factor Consider the case of
some patients who come mio the hospial 1 diabenic act
dosts and are unconscious The blood picture may be charac
terisuc mgh blood sugar, low CO, combimng power, and
acetone We have observed the course at hourly mntervals 10
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these, as others hnve done ‘The abrormilities were cor
rected The CO, combining power would rise to 50 volumes
per cent, and the hetone bodies would disippear from the
blood and urine, but some of these patients would die
There may have been no hidney shutdown Why such patients
die I don’t know 1 once ashed for 1n explanation at 1 meet
g of emment workers 1n the field, but no one seemed to
have any

Dr Gold How do they die? What happens to them?

Dr Tolstor They just heep on breathing faster and faster,
and finally die

Dr Gold s 1t arculatory failure, respiratory failure, put
monry edema, or what?

Dr Tolstor An hour before death, 1n a case which I re
call very clearly, there were no evidences of circulatory fail
ure A physician was obserting the patient most of the time
The blood pressure was mantuned until about an hour
before death We had no 1dea what caused death 1n this case
Post mortem  examunations 1n stmilar cases have revealed
nothing speaific

Dr Seymour H Rinzler May I ask what one does 1n the
case of the cardiac who 15 in Letosts and 1n whom sedium 1s
contraindicated because of congestive failure?

Dr Tolsto: Acidosts 1s a very effecuve dehydrating factor,
and these patients are farrly well dehydrated This can be
judged from the high hemoglobin, as well as from the gen
eral appearance Congestive failure 1s, therefore, not a com
mon problem In cardiac pauents, I give the flud very
slowly to avoid overburdeming the heart In older pauents,
I sometimes give 1t subcutaneously

Dr Rinzler Do you not worry about retention of sodium?

Dr Tolstor No,1dont

Dr Gold Congestine failure 15 a condition 1n wiich there
15 tissue hyperhydration, teo much extracellular fnd Severe
keto acsdosis of the diabetic 1s 2 condition 1n which there 1s
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dehydration, too hittle extracellular fiuid Theoretically, 1t
should be mmpossible for the two to uceur stmultaneously
The situation, however, 15 more complex, for there are occa
stonal cases of congestive faillure with severe diabetic aci
dosis and coma, mm which pulmonary edema develops It
may be that, in some, even advanced actdosss 1s not suff
cient as a dehydrating factor and that the factors other than
dehydration play a more important role 1n the causation of
the coma of the keto acidosis In the few that I have seen, 1
have relied on the msultn and sugar to correct the acidosss,
and on the mercurial diuretic to combat the pulmonary
edema even though the diuretic leads to a further loss of
sodinm There 15, of course, always the possibiaty of an er
ror as to the cause of the coma I do not know how to make
sure of 1t These are patients with long standing congestive
heart failure and long standing diabetes, who develop coma
without clear evidence of a cerebral accident, and m whom
one finds a very low CO, combining power, a ligh blood
sugar, and sugar and acetone 1n the urine They sometimes
have an azotemia so that one remains uncertn as to whether
the coma 15 caused by uremic or diabetic acidosis

In this connection, another problem might be worth men
tioning When renal failure complicates chronic heart disease
with diabetes, the pattent may develop edema and effusions
These suggest congestive heart fallure They may however,
be the result of the retention of sodmm, mn the mdividual
whose damaged kidneys cannot excrete enough acid The
retentton of sodium leads to edema Attempts to treat the
edema by mercurials or other diuretic measures, may give
rise to mental disturbances, unrest and prostration, which
may progress to coma When seen, the patient may present
the evidence of diabetic acidosts, renal falure, and coma,
and the coma, while due to an acidosts, 15 not caused directly
by either diabetic or renal acidosts, but by the treatment at
tempting to control the edema, counteractng thereby a pos
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sible protective mechimsm of sodium (and with 1t water)
retention

Dr Walter Modell How do you treat the drabetic emer
gency that develops as the result of a serious acute infec
tion?

Dr Tolsto: In exactly the same way s T have outhined Let
us say that 1n 1 case of pneumonia the dibetic patient s com
pensation breaks The established routime for the control of
diabetes 15 abandoned We switch from protamine une to
regular insulin The urine 1s exammned for sugar as often as
the pattent vouds When the test shows 44, we give 25 units
of msulin when 1t 15 2+ or 3+, 15 units of wnsulin and
when the urine 1s sugar free we give oringe Juice The pneu
monia 15 treated with peniciiin After the infection subsides
and the abnormal urnary findings disappear the pauent re
turns to his former regumen

Dr Cattell Can the pauent be forewamned about this and
be taught to take care of humself n relation to acute 1
fections?

Dr Tolstor We do that Dr Cattell If the patient has a
cold or other infection he knows enough to be on the look
out for acetone Life 1s now very easy for the diabetic patient
as well as for the doctor There are powders on the market
for testing for acetone All the patient does 15 to put a little
powder on a piece of paper and a drop of urtne on 1t If 1t
turns purple 1t 1s positive for acetone 1in that event, the
patient follows the established routine testing the urine untl
the powder remains white when urine 1s added In our climc,
when we find acetane i the urnine our patients usually know
what to do without further instruction

Dr Modell What would you advise a diabetic patient
who has suffered a serous burn 1 antucapation of a break
m diabetic compensation?

Dr Tolstor 1 would tell hum to examine the urine for
sugar and acetone and 1f acetone appears to take regular
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insulim n accordance with the plan I have outlined, unt]
the acetone disappears

Dy Cattell You would not ask him to readjust the dosage
with the expectation that there was going to be a break 1
the diabetic compensation?

Dr Tolstor No,Idon't think so at least we have not done
it yet It may be a good 1dea to do that

Visttor Do you believe there 1s a place for globin insulin
with zinc 1n the treatment of medical emergencies?

Dr Tolstor No, I donot None of the slow acting msulin
preparations should be used 1 an emergency The only
msubin to be used 1n emergencies, 1n my opimion, 1s the
regular soluble crystalline insulin, a material which pro-
duces 1ts effects quickly One ought not to wait 6 or 8 hours
for an effect 1n a critical situation

Dr Cattell Do you give msulin mtravenously?

Dr Tolstos We hardly ever give 1t intravenously Once
1n a while we put 25 umts of msulin 1nto a glucose infuston
but otherwise 1t 15 given only subcutaneously

Dr Greenspan In the case of a patient who enters the
hospital with acidosts and severe mnsulin deficrency which
has persisted for some time, might one give somewhat larger
mztial doses, say, 50 or 100 umts?

Dr Tolsto: 1am glad you asked that question The imtial
dose of msulin ranges from 25 to 400 umts n different
clintes When small doses are given, the intervals are short,
and when larger doses are used, the intervals are longer We
give 25 unuts as the first dose, Peters of New Haven gives 2
50 unit dose, Olmsted of St Lows gives 100 units, waits an
hour and a half determmes the blood sugar to see whether
more 1s needed, Rabmowitch of Montreal gives 400 umits,
200 unts of protamine zinc msulin and 100 of regular 1nsu
Iin subcutineously, together with an intravenous infuston
of 100 umts of regular msulin and very large amounts of

glucose
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Our results are very satisfactory, but that does not mean
that our method 15 superior to that of others There are many
factors which my determine the result Tor example, Owens
of Cincinnati, using schedules of 50 umit doses of regular in
sulin and careful chnical and lboritory observations as
gwdes has nevertheless, had 1 relitively high mortality rate
This may be expluned by the fact that he recetves hus pattents
from an ambulance service Such patients are likely to
clude a considerable number who are neglected and who may
be 1 a more advanced state of acidosts with more profound
com1 than most of ours

Education 1s important n preventing acidosis ' We instruct
our patients to come to the hospital the moment they suspect
an infection or any unusul sitwatton They may even give
themselves an estrt dose of tnsulin before starting for the
hospital In most of our cases the ketos:s disappears tn about
6 hours because 1t 15 already under control on admission

Dr Greenspan Do you ever use larger doses of insulin
than you indicated 1n your plan?

Dr Tolstor 1 do not

Dr Greenspan Do you beheve that all emergencies can
be managed with only 25 unit doses of insulin?

Dr Tolsto: 1do

Dr Greenspan That 1s a debated point

Dr Tolstor My own experience lewves me no reason for
changing my view 1 see no objection to using doses of 100,
or 200 or even 300 umts 1f one hnows the objective I can
only say that our very satisfactory results have been obtained
with small doses given frequently

Dr George Reader 1f a diabetic who 1s controlled with
protamine zinc insulin, develops an occlusion of a coronary
artery, would that alter the procedure? Would you not change
from protamine zinc msulm to regular wmsulin?

Dr Tolstor 1dont think I would I would just make cer
tamn that glycosurta 1s present, and no symptoms of diabetes



64 CORNELL CONFERENCES ON THERAPY

I would make no change 1n the regimen unless there w
defimte indications, such as ketosts

Visitor ¥ want to ask Dr Tolstor whether he favors
two syringe or the single syrnge technic for patients v
recerve both the regular and the protamine zin¢ msulin

Dr Tolstor When one can reduce the number of 1n
tions, one should do 1t Remember, the year has 365 d&:
When both are necessary, I mux them i one syringe,
make only one injection mstead of two It spares the patt
much discomfort over the years The mixture which I h
found most successful 1s the two to one mxtare, 2 parts
regular and 1 part of protamine 2inc msulin

Dr Gold How would you distingwish diabetic coma fre
msulin coma m an unconscious lady n the ladies’ room
Macy's department store?

Dr Tolstor The lady m dizbetic coma 1s apt to have a¢
and finshed skin, a fruity odor or the acctone breath, s
eyeballs, and a red tongue She may have the typical
hunger or Kussmaul breathing Diabetic acidosss develt
slowly, and hours elapse before coma develops A person w!
Letosts 50 serious as to verge on coma 1s not apt to be she
png 1 Macy s Insulin shock, on the other hand, 15 encot
tered qute frequently m department stores In such a p
son the skun 15 apt to be mowst and pale the eyeballs are r
soft, and arr hunger 1s absent This person 1s more apt
have twatching or convulstve movements A positive Babine
may be present The urme analys:s will very quackly discle
what the condition 15 In diabetic coma there will 1
variably be glucose as well as acetone, while n the case
insulin coma, the unne will be sugar free and probat
acetone free as well, although occasionally acetone may |
present, and sometimes evén sugar when the bladder co
tamns urine secreted several hours previously

Dr Gold Would you have any hesitation 1 proceedis
to treat this person with msulm as a case of diabetic &
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dosts on the basts of the climenl differentintion you presented,
1f you were not 1n a posttion to examine the urime?

Dr Tolstor O, but Iwould have to have her unine

Dr Gold But you can t have 1t

Dr Tolstor 1know that in Macy's I could get 1 specimen
of urine, but if I couldn t, I think that our technic of small
doses of msulin adequately covered with glucose 1s 1deal
With this procedure one cannot get nto 1ny trouble, and
one can carry the patient along unul 1t becomes possible to
obtain a specimen of urine

Intern Would the blood pressure help 1n tius case?

Dr Tolstor Not as a rule

Dr Gold Has solution of posterior piturtary any place in
the treatment of an 1nsulin reaction?

Dr Tolstor Yes 1t 15 a direct antagonsst to msulin, as 1s
epinephrine Both of these are of value in the case of a
Teaction to regular mnsuhin, but not very effective 1n the case
of protamine zinc msuhn

Dr Cattell What s the basis for the difference?

Dr Tolstor Itisdue to the difference 1n the speed of acuon
of the two forms of insulin Regular msulin 1s rapidly ab
sorbed, and 1ts peak effect 1s prompt The rapid fall mn the
blood sugar may give rise to an insulin reaction at a time
when the level of the bleod sugar 1s st1ll 1n the normal ringe
It 15 the rapid change rather than the absolute level of the
blood sugar which may cause a reaction 1n the case of regular
msulin Furthermore, 1n such a case, stores of glycogen may
still remain n the iver The epinephrine 15 effective here
because 1t exerts 1ts action by the release of glycogen from the
hver In the case of protamine zinc nsulin, epinephrine 1s
less effective, because this form of insulin acts very slowly,
and before symptoms of sulin reaction are appreciated
the blood sugar has fallen to 30 or 20 mg per 100 cc, and
the glycogen of the liver has been exhausted In the absence
of lner glycogen, nesther epinephrine nor prtuitary solution
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has any effect on the insulin reaction There 15 also the fact
that protamine zinc msulin remamns long at the site of
jection, and when epinephrine relieves the mnsulin reaction
1n this case, 1t 1s likely to be only temporary, because of the
continued absorption of the msulin over a long period of
time

Visitor Would Dr Tolstor say something about the pre
operative preparation of the diabetic patient?

Dr Tolstor 1 think that no diabetic pattent need be de
nied surgery at any time, whether 1t be an emergency op
eration or one of election One must make sure of the
diagnosis before operation For example, a good many cases
of drabetic acidosis present a picture that 1s difficult to dif
ferentiate from acute appendicitis In case of an emergency,
before operation, the patient should be given msulin, 1f nec
essary, and observed for a little while When there 15 ac
dosis, 1f 1t 15 possible it 15 well to wait untl the acetone
begins to dimimsh The patient 15 taken to the operating
room and there given 25 units of regular msulin together
with an ntravenous infusion of 1,000 cc of 5 per cent glu
cose 1n salme As soon as the patient returns from the oper
ating room, another dose of 25 unuts of 1nsulin together with
an 1ntravenous infusion of 1000 cc of 5 per cent glucose
in saline 1s gven If the patent 15 unconscrous, a catheter
1s nserted, clamped, and spectmens of urine are collected
every 2 hours If the coma 1s due to diabetes, the routine
which I have already outlined for the comatose diabetic
patient 1s followed In the case of an elecuve operation, the
preparation aims at achieving two results, namely, satisfac
tory hydration and abundant glycogen storage 1n the liver
The hydration 15 obtained by means of 1 Gm of salt (2
tablets of 05 Gm each) followed by a glass of water every 3
hours To secure glycogen deposition 1n the liver, I usnally
give a glass of orange Juice and 10 umits of regular msuln
every 3 hours on the day before operation This results in
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a glycosuria, but the presence of sugar in the urine is a mat-
ter of no concern as long as the patient’s nceds for glycogen
and water have been met.

SUMMARY

Dr. Gold: The conference this afternoon dealt with the
treatment of some specific emergencies which arise in the
diabetic patient, The chicf medical problems requiring ur-
gent treatment in the diabetic patient are due to cither too
much or too little insulin. The conditions which bring about
these two states were considered—such factors as errors in
dosage, unusually vigorous physical exertion in a patient
otherwise well maintained, acute infections, burns, and gas-
tric upsets. In general, it seems that reactions to excessive
insulin are more frequent, they appear more abruptly, and
are apt to be less serious than the emergencies due to in-
sufficient insulin. The emergency due to insufficient insulin
is apt to develop slowly and insidiously.

The two types of cases often present striking clinical dif-
ferences. In the reaction due to too little insulin (keto-
acidosis), the skin is apt to be dry and flushed, the eyeballs
soft, the tongue red, the fruity odor of the acetone breath
may be perceptible, and the typical air hunger or Kussmaul
breathing may be present. In the reaction due to insulin
overdosage, the skin is apt to be moist and pale, the eye-
balls are not soft, air hunger is absent, muscular twitchings
may be in evidence, and a positive Babinski sign may be
elicited. Coma may be present in both cases. The decisive
differential diagnosis between the two conditions depends
on an examination of the urine for sugar and acetone, and
an examination of the blood for sugar and CO, combining
power. Sources of error in the interpretation of the findings
were discussed.

Emphasis was placed on the need for educating the diaberic
patient in the matter of diet, dosage of insulin, and examina-
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tion of the urine for sugar and acetone, so as to enable him
to recognize the reactions in their earhest forms, to take
adequate precautions to prevent them, and to take the first
steps 1 controiling a reaction promptly In the case of in
sulin overdosage, the essential treatment 1s the adminstra
tion of readily available sugar 1in the form of orange juice or
parenteral glucose In the case of the emergency due to
suffictent 1nsulin or drabetic acidosss, the essential treatment
consists of frequent doses of insulin, glucose, and the adminis
tration of salt and water either by the oral or parenteral
route The details of the treatment were fully discussed

Several other matters involved 1n the medical emergencies
of the diabetic received attention, namely, differences n the
reactions to regular and protamine zinc msulm, the under
lying disorders tn diabetic acidosts, the mechamsms by which
the disturbances may be reversed, comparison of sodtum
chloride with sodium lactate and sodium bicarbonate 1 the
control of diabetic keto acidosts, the role of low blood potas
stum 1n the cause of disasters, and the preparation of the
diabetic patient for operation



Therapeutic Uses of Gamma Globulin

Dr Ralph Tompsctt Within the past few years there hwe
been 1mportant advances m the preparation and the clinical
use of 2 number of products obtained by fractionation of hu
man plasma (Method 6 of Cohn) Some of these have received
farrly extensive trial There 15 the serum albumin obtained
from Fraction V which s you hnow 1s used in the treatment
of shock hypoprotemermia and edema TFrem the plasma of
group speatfic bloods 1sohemagglutimns have been 1solated
and these provide potent matenals for blood grouping An
other fraction contaiming fibrinogen (from Fraction I) has
been put to use for the local control of bleeding With the
fibrinogen fracuon there has been prepared the material
known as fibrin foam used for local hemostasis 1 operations
on the central nervous system and the cellophane ke matenial
known as fibrin film employed as a dural substitute Fraction
I has also yielded a globulin matertal which 1s presumably
deficient 1n pauents with hemophilia It lowers the clotung
tme i these patients and 1s known as the antthemophilic
globulin which may be partuicularly useful in patients with
hemophihiz who have to undergo surgery

The product {rom buman plasma which has been most
extensively used 1s the gamma globulin a protein obtuned
cinefly from Fraction II and contaiming the immune bodies
against infectious disease The applications of gamma globu
Iin form the subject of the conference today Dr Alfred
Yankauer will open the discussion

Dr Alfred Yanhauer Trom the number of cases of measles

69
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reported to the Health Department this year (1948), we know
we are approaching the peal of a moderate sized epidemic
Although not as large as the record breaking eprdemic of
1941, 1t will probably be the largest one since then Gamma
globulin, also called 1mmune serum globulin (human) 1s
the most useful prophylactic material available to prevent or to
modify measles This substance 1s to be differentiated from
the one called * human 1mmune globulin,” which 1s the old
type of human placental globulin

Gamma globulin came into widespread use following the
American Red Cross Blood Donor Program during World
War 11, and the development by E J Cohn at Harvard of
large scale methods for fractionating plasma The gamma glob
ulin 15 obtained from Fractions I and II1, chiefly from Frac
tion II It can be obtained from outdated blood, even from
blood as much as a year old In fact, preparations separated
from frozen plasma four years of age contained antibody titers
as lugh as the matenal prepared from fresh blood The ant1
bodies contained 1 gamma globulin are concentrated about
25 times 1n the process of separation from plasma Because the
pools of adult plasma are obtained from large numbers of
donors, the antibody content 15 quite constant from lot to lot,
although some interesting variations do occur After the mn
fluenza eprdemic 1 1943, 1t was noted that the antibody titer
agamst the influenza A virus rose 1n the lots of plasma obtained
all over the country It has also been shown that antibodies are
present n the blood of Easterners against the virus of Eastern
equune encephalitis but not aganst the Western stramn

At the present time the material 1n use 1s not pure enough
for intravenous injection and must be given intramuscularly
One must make sure the material does not get 1nto a blood
vessel It s best given with a large needle, 18 to 20 gauge The
large needle 1s used because the material 1s so visad that 1t
sticks 1n a smaller gauge needle

Reactions to gamma globulin are conspicuous by therr ab-



THLRAPEUTIC USES OF GAMMA GLOBULIN n

sence They occur 1n less than 1 per cent of cases nd usunlly
consist only of mld local tenderness A few systemic reactions
consisuing of mild fever for 1 day or two have been reported,
but these have been encountered m less than 0 25 per cent of
the cases

Gammn globulin h+s the intercstng property of mibiting
the nction of complement i vitro This mlubition can be
reversed by the nddinon of serum albumin to the mixture It
docs not occur i1 vive In humans very large doses hive been
used with no effect on complement This 1s 1 property which
15 of no practicil significance at the present time, but may
prote to be of some signtficance 1f 2 preparation sustable for
Intravenous 1njection COmes 1Mto use

Iwould also Iike to pomt out that the cost of minufacturing
gamma globulin 1s very ugh, and the admmstrative difficul
tes entatled 1 secuning a supply of 1t are tremendous Its
general use as a prophylactuic agent presents problems of quite
a dufferent order from that of pemacillin or the sulfonamides
Itisvery expensine It s obtaned only from humans

The prinapal use for this material in medicine at the
present tme 1s to prevent or to modify measles There have
been many extensive and very well-controlled studies which
indicate that gamma gfobulin 15 a valuable and effective agent
m preventing or modifying measles It 15 well to prevent
measles mn all very young children and also 1n some older chil
dren or adults under special conditions such as n states of
general debility, pulmonary tuberculosis or other diseases, or
in pattents 1n hosprtals who might present a hazard to other
patients Prevention of the disease, however, also prevents the
mdividual from developing an immunity of his own as protec
tion from further attacks Tor this reason, 1t 15 our object 1n
older children generally, only to modify the measles, not to
prevent 1t There 15 the borderline group between the ages
of 3and 5 years 1n which the decision as to whether to modify
or prevent the measles, 1s a matter of indvidual judgment
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In those over five, one should certainly atternpt to modify the
disease rather than prevent it completely

In the early studies wath placental globulin and convales
cent serum, 1t was thought that an 1mportant factor determmn-
g the effect of the dose was the lapse of time after exposure
It was believed that 1f the agent was given soon after exposure
to measles, 1t would prevent the disease, 1f given late, around
the seventh or eighth day after exposure, 1t would modify the
disease Studies with gamma globulin, however, have shown
clearly that this 1s not important 1n determuning whether the
disease 15 prevented or just modified The deaiding factor 15
the dose It may be given any time before the eighth day after
exposure, and 1t will either prevent or modify the disease, de
pending on the dose A dose of 2 cc of gamma globulin, the
contents of the standard vial now available, will prevent the
disease 1 approximately 95 per cent of exposed, susceptible
household contacts under the age of one, approximately 80
per cent m the ages of one and two, 70 per cent 1n the ages of
three and four, and 60 per cent 1n the ages of five and six 1
should emphasize that these results are not from exposures at
school or other casual exposures of one sort or another They
are obtained from individuals who are susceptible to measles
and who have been mtimately exposed at home

The dose of gamma globulin used for the prevention of
measles1s 0 2 cc per Kg , and the dose required for the modifi
cation of measles 15 0 04 to 0 05 cc per Kg It 1s convenent to
remember the dosage 1n terms of the standard 2 cc vial In
general, a dose of 2 cc prevents the disease in the age group 1n
which measles should be prevented, and modifies the disease
1n the older group 1n which measles should be modified

1 would like to point out that modified measles 1s a disease
essentially different from regular measles The mcubation
period may be lengthened, the disease 1s milder, and many of
the ordmary signs of measles may be absent The duration of
the immumnuty fiom gamma globulin 1s no longer than two or
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three weeks and may be less It 1s very difficuit to know the
exact duration of the immunity because multsple exposures
are so common When loss of passive immumty 15 indicated
n a given child by the development of mesles, 1t 15 often 1m
possible to tell which exposure was the cause of the disexse

Thus far, I have discussed the use of gymmn globulin as a
prophylactic following the exposure to measles Defore we
proceed to the considertion of other uses, 1t should be men
tioned that 1n the treatment of measles gymma globulin 1s of
no practical tmportance

Acute mfectious hepatitis 1s another disease 1n which
gamma globulin has proved useful Lxtensive studies in the
Army and a number of studtes 1n mstitutions have been re
ported These leave httle doubt that gamma globulin 1s effec
tive 1n prevenung acute infectious hepatitis In control groups,
8 to 12 umes as many individuals developed acute nfectious
hepauns as m those exposed 1n whom gamma globulin was
used The doses have ranged from 012 to 03 cc per Kg In
one study in adults, a standard dose of 10 cc proved quite
effective Agamn, this agent has no value in the treatment of
this disease, once 1t has developed

The use of gamma globulin 1n the prevention of acute
fectious hepatitis should be differentiated from 1ts use 1n at
tempts to prevent homologous serum hepatitis We have no
evidence that gamma globulin 1tself spreads homologous
serum hepatitis It has been used 1n an attempt to prevent this
disease 1n some extensive Army studies involving about 6 000
individuals who had been given blood transfusions Doses of
10 cc had no effect 1n preventing the disease It did seem to
lengthen the 1ncubation period After larger doses namely,
20 cc given 1n 2 fractions, there was some mndication that 1t
mght prevent the disease, but 1n the particular study in which
this observation appeared there were not enough cases to
make 1t statistically sigmificant In any case, this matter 1s
probably of no practical importance, because 1t 1s not feasible
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to give gamma globulin to everyone who receives a transfusion

The available preparations of gamma globulin are of no
value m the prophylaxis of mumps Moreover, even large
doses of gamma globulin are of no value 1n the treatment or
prevention of mumps orchitis However, gamma globulin pre
pared from the plasma of patients convalesang from mumps
has apparently been partially effective 1n preventing mumps
orchitis The 20 cc dose of gamma globulin from patients
convalescing from mumps, incdentally, was equivalent to
about 4,000 cc of normal adult plasma

Gamma globulin has been shown expernimentally to act 1n
scarlet fever in the same manner as scariet fever antitoxin or
convalescent serum Large doses have to be used At present,
1t 18 not of practical 1mportance mn the prophylaxis or treat
ment of this disease

In pertussis gamma globulin from normal mdividuals 1s of
no apparent value, but the gamma glopulin from hyperim
mune pertussis serum 1s useful 1n the treatment and preven
tion of whooping cough, when 1t 15 used in the same way as
hypenmmune serum The matenal 15 prepared by fractiona
tion of the plasma from previously hyperimmunized donors
1t 15 on the market at the present time, although 1t 1s still ex
penstve

In experimental animals, human gamma globulin has some
effect 1n the prevention of pohomyelitss, but 1t has never
been tested prophylactically in man It 1s probably 1mpossible
to do so, since 1t would have to be used 1n very large numbers
of people and the doses would have to be repeated throughout
the summer months to make sure of the effect In one well
controlled study, its use 1n the preparalytic stage of polio
myelitis was found to be without value

German measles has achieved notoriety 1n recent days be
cause of 1ts apparent effect on the fetus of the pregnant woman
‘We have no published reports on the use of gamma glnblllm
in German measles We are familiar, however, with ats use 10



THERAPLUTIC USES OF G AMMA GLOBULIN 75

a few small msututional outbreals Trom the results i these,
we are doubtful of its value 1 the prevenuon of German
measles The same applies to cluckenpox Here also, we are
famliar with a few outbreaks in which 1t did not scem to be
very effective 1n the dosage used It has been tried 1n eprdemic
diarrhea of the newborn, both prophylactieally and therapeu-
ticaily, with no effect A trial has also been m1de 1n an nfly
enza outbreak mn a cluldren s msutution With the dosage
used, no cffect 1 preventing or modifying the disease was
noted It was tried therapeutically 1 an outbreak of upper
respiratory infection of unknown cause in a large nstitu
tron, but without effect Tnally, I should mention that the
material has been given to premature babies without notice
able effect on the reguning of birth weight, on mortality,
or on any of the other factors that were measured

In summary, gamma globulin has two important uses
first, as an agent for preventing or modifying measles, and
second, for the prevention of acute infectious hepatitis 1n
mstitutional outbreaks The New York City Health Depart-
ment gives the matenal to physicians who destire 1t for their
patients under 5 years of age who are household contacts
of cases of measles The Health Department also provides 1t
for patients above the age of 5, 1f the physician thinks there
15 some special reason for protecting the particular individual
In addition, 1t may be obtained for use 1n nstitutional out
breaks of measles and certain other special situations

Dr Tompsett There must be many questions you want
to ash Dr Yanlauer The mechanism of action of the gamma
globulin 15 of a good deal of interest What 1s known about
the antubody content of the material? Despite the effective
ness of gamma globulin 1n the cases Dr Yankauer has men
tioned there stll seems to be a little bit of black magic
about why 1t works The amount of antibody ndded to the
pauent s normal supply by the usual dose of gamma globuhin
seems to be so small Can 1nyone tell us about the antibody
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Dr Yankauer 1 would agree with that

Dr Tompsett Are there other questions?

Dr Walsh McDermott 1 would like to ash Dr Yankauer
about the gamma globulin obtained from the serum of per
sons convalescing from mumps First, 15 1t available 1n com
merce, and, second, 1s 1t of any value for the prevention of
orchitis, when given after the paroutis has become evi
dent?

Dr Yankauer The matenal is not available 1n commerce
1t was manufactured just for a speafic study It prevents
orchitis, 1f 1t 15 given within the first 24 lours after the
parotitis has developed

Dr McDermott How much mumps convalescent serum
would have to be administered to obtain the same effect?

Dr Yankauer The dose of gamma globulin from serum
of convalescent patitents was 20 cc, and, since the antibody
of the serum 15 concentrated approximately 25 times in the
gamma globulin, the dose of the serum would be 500 cc

In mumps, as 1n measles the use of large doses of con
valescent serum has yielded equivocal results Some studies
reported favorable results in preventing mumps orchitis
and some 1n preventing measles I think the answer to the
problem lies 1n the matter of dosage Another aspect of this
may be cited

There has been one study of measles reported, mn which
very large doses of gamma globulin given early 1 the course
of the measles but before the rash seemed to have some
effect in modifying the disease It 15 very difficult to evaluate
this result, of course and only the one study has been made
The possibility of such use of gamma globulin was known

from the observation that large doses of convalescent serum,
given early after measles had developed, apparently modified
the course of the disease

Dr Tompsett Are there any other questions?

Visitor Tt was mentioned that modified measles 15 a differ
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titers? The particular disease m which gamma globuhn 1s
most helpful 1s the one 1n which 1t 15 especially difficult to
measure antibodies How much do we know about that, Dr
Yankauer?

Dr Yankauer There 1s no way of measuring the titer of
measles antibodies

Dr Tompsett In connection with gamma globulin, what
antibodies are measured?

Dr Yankauer The titer of mumps antibodies has been
used a great deal There are others, mcluding scarlet fever
antitoxin, diphtheria antitoxin, streptolysin, and fibrmolysin
I think the antibodies against influenza and pohomyelitis
have also been measured I can cite more specific data on
mumps anttbodies The titratable antibodies against mumps
virus are 10 times as high 1n convalescent serum as i nor
mal serum (adult pooled serum), and 25 tmes as high m
gamma globulin as 1n adult pooled serum Whether this
measures the factor responsible for the therapeutic result
when gamma globulin 15 mnjected 15 another question, and 1
don t think we know the answer There may well be other
1mportant factors 1n gamma globulin which cannot be meas
ured n the laboratory

Dr Tompsett That 1s also my thought Even a large
dose of gamma globulin, namely, 10 cc, which would repre
sent the antibody content of 500 cc of whole blood would
only increase the normal persons blood antibody content
by about 10 per cent on the basis of the data you cited i
connection with mumps This would amount to 10 times 3
much, or doubling of the normal persons blood antibody
content, 1f the 10 cc of gamma globulin had been obtamned
from convalescent serum We do not know what antibody
titers are necessary for protection, but, since such ncreases
m antibody content are not particularly stnking 1t appears
to me that some factors other than the added supply of a8
bodies maght play a part in the therapeutic results
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Dr Yankauer I would agree with that

Dr Tompsett Arc there other questions?

Dr Walsh McDermott T would bke to ask Dr Yinkauer
about the gamma globulin obtuned from the serum of per
sons convalescing from mumps First 1s 1t wvalable m com
merce and sccond 1s 1t of 1ny value for the prevention of
orchutis when given after the parotitis has become evi
dent?

Dr lankauer The matenal 1s not avulible in commerce
It was manufactured just for 1 speafic study It prevents
orchitis 1f 1t 15 gven witlun the first 24 hours after the
parotitis has developed

Dr McDermott How much mumps convalescent serum
would have to be admimistered to obtain the same effect?

Dr Yankauer The dose of gamma globulin from serum
of convalescent patients was 20 cc and since the anttbody
of the serum 15 concentrated approximately 25 times 1n the
gamma globulin the dose of the serum would be 500 cc

In mumps as in measles the use of large doses of con
valescent serum has yielded equivocal results Some studies
reported favorable results in preventing mumps orchitis
and some in preventing measles I think the answer to the
problem lies 1n the matter of dosage Another aspect of this
may be aited

There has been one study of measles reported 1 which
very large doses of gamma globulin given early 1n the course
of the measles but before the rash seemed to have some
effect 1n modifying the disease It 1s very difficult to evaluate
this result of course and only the one study has been made
The possibility of such use of gamma globulin was known
from the observation that large doses of convalescent serum
guven early after measles had developed apparently modafied
the course of the disease

Dr Tompsett Are there any other questions?

Tasitor It was mentioned that modified measles 1s a differ
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ent disease Is the danger of post measles encephalitis de
creased 1n measles modified by gamma globulin?

Dr Yankauer 1 believe that no such complcation has
yet been reported 1 a case of modified measles 1 do not
Lnow of any cases of encephalitis after measles that had been
modified I would like to hear about 1t if anyone knows of
such an occurrence

Same Visitor Do you believe that gamma globulin, if
given early after the development of symptoms of measles,
would prevent encephalitis?

Dr Yankauer I don't think there 1s enough experience
with the material to be able to answer that Encephalitis 1s
quite a rare complication, although a very serious one

Dr Tompsett There 1s every reason for believing that
nonmodtfied measles confers immunity agunst that disease
However, when the disease 1s altered as 1t 1s 1 modtfied
measles, there arises the question whether the immunity 15
not also changed I wonder if Dr Sumson can throw any
hight on that !

Dr Philip Stimson Regarding the mmmumty resulting
from modified measles, 1 think the consensus 1s that, 1if there
15 enough measles to give a rash, the patent will develop a
protecuve mmunity If the modification of the measles 15
carried so far as to eliminate the rash, the patient does not
secure full immunity

There are two other pomnts which T would like to bring
up One relates to the indications for modifying measles
The Board of Health states 1n effect We will supply the
gamma globulm for children up to 5 years old, and for such
patients over 5 as the doctor thinks need 1t ”* It 1s my opinion
that every susceptible person, without exception, who 15
known to be exposed to measles, should be given at least a
modifying dose of some form of protective medication The
second point relates to the preparations Among the various
concerns who supply so called gamma globulin, there are some
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who mix 1t with phicental extract Do you know how we can
distinguish these products from those which contain only
grmma globulin?

Dr Yanhauer Iam sorry I cannot answer that

Dr Tompsett Dr Stimson, you brought up one pont
which, while 1t m1y be of no great importance to the prac
ttang pediatrican, 1s very important to those in the home
with a case of measles In statements regarding the use of
gamma globulin for the prevention or modification of
measles authors use the term  exposure” They never de-
fine 1t What do you consider to be an exposure ?

Dr Stimson One must consider as an ‘' exposure” any
reasonably close contact, such as in the home or at school,
with a chnld who within 4 days after the contact develops
the rash of measles Count back 3 days from the appearance
of the rish m the exposing child, and you have the first
day m wlich 1t was possible for the patient to transmit
measles

Dr Tompsett Why 15 gamma globulin so effective 1n
measles, and not 1n scarlet fever?

Dr Stimson There 15 an 1nteresting theoretic explana
tion Gamma globulin 1s derived from pooled blood of the
general population Ninety per cent of the adults over 20
years of age have had measles but only 10 or 12 per cent
have had scarlet fever One might, therefore, expect the antt
bodies to be m much higher concentration agamst measles
than against scarlet fever Very large doses of gamma globu
hin may reduce the inaidence of complications in scarlet
fever somewhat, but the result 15 not very striking I think
that the value of the serum does not lie solely in the ant1
body uter For example, 10 000 umts of scarlet fever ant
toxin and 100 cc of human conialescent serum are com
parable 1n regard to clearing up the rash and neutrahzing the
toxic mamfestations of scarlet fever, but the 100 cc. of con
valescent serum has far fewer units of anutoxin,
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Dr. Tompsett: What is your opinion of the duration of
action of gamma globulin, Dr. Stimson?

Dr. Stimson: 1 would expect it to be protective a little
longer than 2 weeks, perhaps up to 3 weeks, since it is in
effect a homologous serum. The protection obtained from
the heterologous horse serum cannot be counted on for as
long as 2 weeks. I have seen diphtheria develop as early as
8 days after a prophylactic dose of diphtheria antitoxin, al-
though that is quite unusual.

Dr. Tompsett: Are there other questions?

Student: What did Dr. Yankauer mean when he distin-
guished home contacts from school contacts in regard to the
dosage schedules of gamma globulin?

Dr, Yankauer: In the studies carried out for the evalua-
tion of gamma globulin in measles, only household con-
tacts weré used. That is an important point, because school
or institutional contacts have a2 much lower attack rate. It
has been shown that a susceptible individual intimately ex-
posed to measles in the home is much more apt to contract
it than one exposed only in school. Also, the spread of
measles is more likely to occur in the crowded home with
poor hygiene. The National Health Survey showed cleatly
that measles occurred at an earlier age and spread more ex
tensively through the family in the substandard areas. It was
in these families that this dosage schedule was evaluated, but
1 did not mean to imply that the doses mentioned were for
use only on this kind of contact.

Same Student: Is it the usual practice to give gamma globu-
lin to school contacts? .

Dr. Yankauer: As I mentioned before, it is the policy of
the New York City Department of Health to supply gamm?
globulin only for household contacts under 5 years of age
and for institutional contacts. That would include nuﬁff)’
school contacts, but not children in grade school. This P_Ohc.y
is to some extent influenced by the supply. The material -
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difficult to obtain, The present supply was secured from the
Red Cross during World War IL It 15 quite adequate at the
present time and with the current policies, but eventually it
will have to be replenished. The future supply of this material
will depend on the national blood bank program of the
American Red Cross. The policy is based on the important
fact that measles has a lngh mortality rate in children under
G years of age. Eighty fine per cent of the deaths occur in
that age group. Its use is being restricted to the most im-
portant group, althpugh the plan to modify measles in all
individuals may be a sound one.

Dr. Stimson* Prepamtions of gamma globulin can be
bought in the drugstore nowadays at $2.75 or $3.00 per vial
The price has recently gone down.

Dr. Tompsett 1 telephoned a drugstore today at 3 p.m.,
and the current retail price quoted to me was approximately
$2.25 per cc.

Dr. Yankauer, you mentioned the possibility of protect-
ing an individual agunst the development of infectious
hepatitis Would you gne gamma globulin to other mem-
bers of the famuly, 1f one mdividual in the famly developed
hepatitis? My understanding of the present status of infectious
hepatitis 1s that 1t 15 really not very infectious under ordimary
Iining conditions, al[hough 1t 15 quite nfectious mm Army
camps and the ke Famtlies want to know whether they
should be given gamma globulin when one member develops
mfectious hepatus,

Dr, Yankauer 1tis difficult to be certain of the wisest prac-
tice in such cases As Dr Tompsett stated, there have not
been many mstances resulting from the famihal spread of
the disease. It 1s certainly possible for such spread to occur,

Dr. Tompsett We can state, can we not, that the danger
of spread withina family 15 not great?

Dr. Yankauer- It does not appear to be.

Dr. McDermott: 1 would like to ask another question
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about measles It was mentioned that among the patients
who have recerved preventive or modifying doses of gamma
globulin some have febrile 1llness presumed to be measles
but without a rash I would like to know how frequently
such 1ilnesses are observed I realize the difficulty in making
the dragnosis of modified measles What mterests me 1s the
possibility that adults may develop measles many times but
with a rash only once Is there evidence that measles can be
so modified as to occur without a rash?

Dr Yankauer Yes, 1 would say that there ts such evidence
Cases of muld 1liness with fever, conjunctivitis and perhaps
a shight cough, but no rash, occur with sufficient frequency
at the proper time after exposure, when gamma globulin has
been given, that 1t seems justified to assume they repre
sent modified measles It seems unlikely that they are due 10
some other virus infection I wonder what Dr Stimson would
51Y to that

Dr Stimson 1 tlunk 1t 1s not an unusual experience to aim
for modification and produce so much modificiion that
one 1s left uncertain as to whether the shght fever 15 due 0
measles or to something else

Dr Tompsett Are there any other comments?

Dr Stimson There 1s one potnt 1 would like to stress about
the actual admmistration of gamma globulin One has
mject 1t within a very short time after loadimng the syringe
because of the tendency for 1t to suck n the syringe

Dr Tompsett There 15 a long pertod of tme, let us s3y
during 8 days after exposure to measles, when one can use
gamma globulin effectively Is it the same dose whether
given on the first or last day of the period?

Dr Yankauer In actual pracuice, the available pertod does
not extend from the first to the eighth day One usually does
not know that a child has been exposed to measles until the
exposing child develops a tash Ordinanly, by that tme 4
days have passed Trom the studies with gamma globuhn
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I would say that the dose would be the same whether given
at the beginning or the end of the period 1n which 1t 15 known
to be effective

SUMMARY

Dr Harry Gold In one of our conferences on therapy
held 1 1941, the topic of discussion was the use of human
convalescent serum agunst mfectious disewses The object
w1s to confer passive immunity for prophylixis or for treat
ment 1n mnfectious disenses by the admimstration of 1t
bodies obtained from humans Human convalescent serum
proved to be effective 1n prophylaxis agamnst measles, 1n the
prevention and cure of scarlet fever, and there was some
dication that 1t might be of value in mumps and whooping
cough There were serious obstacles in the way of the gen
eral development of this hind of therapy The doses were
large, the cost was high, and human convalescent serum was
available m only limited amounts and through special
sources as 1 the case of the Manhattan Convalescent Serum
Laboratory which was affillated with the Department of
Health of New York Cuty

The conference this afternoon on the uses of gamma
globulm 1s, 1n a sense, an extension of that subject, in hine
with the developments which have taken place in the past
few years Dr Edwin J Cohn and his collaborators at Har
vard Medical School devised a method for the large scale
fractionation of plasm It has been found that the protetn
fraction, termed gamma globulin, 1n the form 1n wlich it was
1solated, contans the major portion of the antibodies agamst
infectious diseases The solution of antibodies obtamed
from human plasma or serum has now become an article of
commerce and 1s readily available at fairly reasonable cost
It 15 provided by several manufacturers 1n 2 cc vials under
the name of immune serum globulin (human) ™ It vepre
sents an approximately 16 per cent solution of gamma globu
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In contaming the antibodies present 1n normal pooled
plasma but i a concentration about 25 times that of the
onginal plasma In the short period of time since the 1s0la
tion of this material, 1ts utility has been explored in a num
ber of diseases—measles, scarlet fever, mumps, whooping
cough, German measles, chichenpox, infantile diarrhea, polio-
myelitss, serum hepatitis, infectious hepatitis, and mfluenza
Thus far, 1t has proved most effective 1 the prophylaxis of
measles and infectious hepatitis There 15 some indication
that 1t may prevent homologous serum hepatitis, and that
large doses may act 1 a manner sumilar to convalescent serum
1n the prophylaxis or treatment of scarlet fever

The subject 15 st1ll 1n the experimental stage There now
exists expertence indicatng that some specific diseases, 1
which the gamma globulin prepared from normal pooled
serum 15 not effective, may respond to gamma globuhn ab
tained from the plasma of patients convalescing from the
disease Thus, while the so called “immune serum globulin
(human) * has not been found effective mn mumps, large
doses of gamma globulin prepared from the plasma of con
valescent patients have proved effective mn preventing mumps
orchitis, and gamma globulin prepared from the plasma of
hypenmmunized donors has been found useful 1n the treat
ment and prevention of whooping cough

The use of gamma globulin i measles was discussed 1%
some deta1l The material now available 1s apparently with
out value after the disease 1s established, and 1ts use 15 1€
stricted to prophylaxis When the material 1s given at any
time between the first and eighth day after exposure, st will
erther prevent measles ar reduce measles to a very mil
disease (modified measles), depending on the size of the dose
The view was expressed that modification of measles 15 de
sirable 1n most cases since this apparemly allows the pa
tient to develop full immunity while passing through 2
very mild form of the disease, and that the preventiofl of
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the disease 1s desirble 1n only special cases, as 1n very young
infants, and under other conditions 1n which an active measles
would give rise to special hazards esther to the individual or
to contacts

The discussion also covered some of the details of ad-
ministration and raised questions concermng the mode of
action of grmma globulin The current materzal 1s suatable
only for intramuscular mjection and 1s toxic by wtravenous
mjection The dose for complete prevention of measles 15
02 cc per Kg and only about one fourth of that, namely,
005 cc per hg, for the modification of measles Local and
systemic reactions occur 1n about 1 per cent of the cases and
are usually mild An interesting point concerning the mecha
nism of action was raised, namely, whether the results ob-
tained with gammna globulin are due solely to the addition
of anttbodies to the patients blood There 1s some 1ndica
ton that the amount of antibodies so added may be too
small to account for the protective effects and that some fac-
tor other than added anttbodies may be, at least in part, re-
sponsible for the therapentic results
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Iin contaimng the antibodies present mn normal pooled
plasma but m a concentration about 25 times that of the
ongmal plasma In the short period of tume since the 1sola
tion of this material, 1ts utility has been explored 1n a num
ber of diseases—measles, scarlet fever, mumps, whooping
cough, German measles, chickenpox, infantile diarrhea, polio-
myehtis, serum hepatitis, infectious hepatitis, and mfluenza
Thus far, 1t has proved most effective 1n the prophylaxis of
measles and 1nfectious hepatitis There 15 some indication
that 1t may prevent homologous serum hepatitis, and that
large doses may act 1n a manner similar to convalescent serum
in the prophylaxis or treatment of scarlet fever

The subject 15 stll 1n the experimental stage There now
exists experience mdicating that some specific diseases, in
which the gamma globulin prepared from normal pooled
serum 15 not effective, may respond to gamma globuln ob-
tamned from the plasma of patients convalescing from the
disease Thus, while the so called “immune serum globultn
(human) has not been found effective 1n mumps, large
doses of gamma globulin prepared from the plasma of con
valescent patients have proved effective in preventing mumps
orchitis, and gamma globulin prepared from the plasma of
hyperimmunized donors has been found useful in the treat
ment and prevention of whooping cough

The use of gamma globulin 1n measles was discussed 11
some detml The material now available 1s apparently with
out value after the disease 1s established, and 1ts use 15 1€
stricted to prophylaxis When the materral 1 given at any
time between the first and eighth day after exposure, 1t will
either prevent measles or reduce measles to a very mid
disease (modified measles), depending on the size of the dose
The view was expressed that modification of measles 15 de
sirable m most cases since this apparently allows the p2
tient to develop full 1mmumty while passing through 2
very mild form of the disease, and that the preventon of
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the disease is desirable in only special cases, as in very young
infants, and under other conditions in which an active measles
would give rise to special hazards either to the individual or
to contacts.

The discussion also covered some of the details of ad-
ministration and raised questions concerning the mode of
action of gamma globulin. The current material is suitable
only for intramuscular injection and is toxic by intravenous
injection. The dose for complete prevention of measles is
0.2 cc. per Kg. and only about one-fourth of that, namely,
0.05 cc. per Kg., for the modification of measles. Local and
systemic reactions occur in about 1 per cent of the cases and
are usually mild. An interesting point concerning the mecha-
nism of action was raised, namely, whether the results ob-
tained with gamma globulin are due solely to the addition
of antibodies to the patient’s blood. There is some indica-
tion that the amount of antuibodies so added may be too
small to account for the protective effects and that some fac-
tor other than added antibodies may be, at least in part, re-
sponsible for the therapeutic results,
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g cardiovascular syphilis A history of treatment with bis
muth or arsenic, even 1n small amounts, 1s often definttve n
establishing the diagnosis of syphilis The same 1s true of the
presence of a lesion characteristic of syphihis such as the
Argyll Robertson pupil

Physical signs and the x ray are the chief means for the
recogmtion of the lesions of cardiovascular syphihis Angio
cardiography 15 extremely helpful The latter 1s the only
means for the detection of uncomplicated syphilitic aortitis
with any degree of certainty Unless the aortic difatation 18
extreme, 1t can rarely be detected by physical signs The
angiocardiogram reveals the 1rregular dilatation of the ascend
mg aorta, a leston which 1s almost exclusively confined to
syphilitic aortitis  Arteriosclerosts may produce some aortic
dilatation, but Dr Charles Dotter, 1 his angrocardiographic
studies at the New Yorh Hospital, rarely encountered a
widely dilated aorta from this cause Calafication of the
ascending aorta 1s strong presumptive evidence of syphilts
since 1n artersosclerosts this change predominates 1n the de
scending portion Hypertension, which may also produce
dilatation of the aorta, 1s distinguished from syphilss by the
fact that 1n hypertension the dilatation 15 regular and fust
form 1 contrast to the wuregular, saccular diatation of
syphilitic aortitis The angiocardiogram provides the only
means for the diagnosis of some cases of aortic aneurysm

An aortic diastolic murmur 1n the absence of rheum
heart disease 15 presumptive evidence of cardiovascular sypht
Lis Hypertension and arteriosclerosts may cause an aortic
diastolic murmur, but most experiences are 1n accord 1t the
belief that aortic msufficrency as the result of either hyper
tension or arteriosclerosis 1s rare

Atresia of the ostia of the coronary arteries as the result
of syphulis 15 always a presumptive diagnosss It 15 to be 56
pected when angina occurs 1n a patient with syphulitzc aom!
tis and aortic mnsufficiency I wish to lay emphasts on the poi

atic
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that the angmina representing coronary atrestn 1s likely to
be due to syphilis only when aortic insufficiency 1s also pres
ent This has been our experence in the syphihis clinic of
the New York Hospital

Syphihitic myocarditis and gummn of the heut are ex
tremely rare and therr dingnosis always remains little more
than a suspicion m unusual cases

The chemotherapy of cardiovascular syphilis ts a matter of
controversy There are two primary questions Doces the treat-
ment accomplish any consprcuous benefictal results? Are there
1mportint dangers?

Let me state our position at the outset We believe 1t 1s
beneficial and that the dangers are not ssgnificant Our prac
uce 1s to treat them mtensively The plan we pursued pre
viously consisted of 100 intravenous mjections of 003 to
006 Gm of Mapharsen and 100 intramuscular injections of
02 Gm of bismuth subsalicylate Now that the more potent
antispirochetal, pemallin, 1s available, we use this In our
present experimental schedule of therapy, we give 20000
untts of an aqueous solution of pemicillin mtramuscularly
every 3 hours, or a single injection of 300,000 units (pre
ferably procame peniciliin) every day, for 14 days, and fol
low erther of these schedules wath a course of 300,000 unuts
of aqueous or procaine pemcillin twice a week for 10 weeks

The decision to employ large amounts of potent anti
syphilitic agents was based on the assumption that a low
grade infection, such as 15 found 1n cardiovascular syphihs,
would require large doses of the drugs The choice of the
schedule 1n the case of pemallin was based on the exper-
mental evidence 1n bacterial diseases, confirmed by Dr Harry
Eagle for experimental syphilis, that a conunuous level of
penuciliin was not necessary to achieve therapeutic results

The nature of the pathology of cardiovascular syphihis
helps to understand what may be expected from spectfic
chemotherapy The spirochete invades the aorta early 1n the
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ing cardiovascular syphilis A history of treatment with i
muth or arsenic, even 1n small amounts, 1s often defimtive 1n
establishing the diagnosis of syphilis The same 15 true of the
presence of a lesion characteristic of syphibs, such as the
Argyll Robertson pupil

Physical signs and the x ray are the chief means for the
recogmition of the lesions of cardiovascular syphilis Angio-
cardiography 15 extremely helpful The latter 15 the only
means for the detection of uncomplicated syphiliic aortitis
with any degree of certainty Unless the aortic dilatation 15
extreme, 1t can rarely be detected by physical signs The
angrocardiogram reveals the irregular dilatation of the ascend
ing aorta, a lesion which 1s almost excluswvely confined to
syphilitic aortiis  Arteriosclerosis may produce some aortic
dilatation, but Dr Charles Dotter, 1n his angiocardiographic
studies at the New York Hospital, rarely encountered a
widely dilated aorta from this cause Calcification of the
ascending aorta 1s strong presumptive evidence of syphiss
since 1 artertosclerosis this change predominates n the de
scending portion Hypertension, which may also produce
dilatation of the aorta, 1s distinguished from syphihis by the
fact that 1n hypertension the dilatation s regular and fust
form in contrast to the wrregular, saccular dilatation of
syphiitic aortitis The angiocardiogram provides the only
means for the diagnosis of some cases of aortic aneurysm

An aortic diastolic murmur 1n the absence of rheumatc
heart disease 1s presumptive evidence of cardovascular sypit
Iis Hypertension and arteriosclerosts may cause an aortic
diastolic murmur, but most experiences are 1 accord 1 the
behef that aortic msufficiency as the result of esther hyper
tension or arteriosclerosis is rare

Atresia of the ostia of the coronary artertes as the result
of syphulis 15 always a presumptive diagnosis It 1s ta be S
pected when angina occurs 1n a patient with syphalitic ottt
tis and aoruc insufficiency I wish to lay emphasis on the pont
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that the angna representing coronary atresta 1s likely to
be due to syphuilis only when acrnic insulliciency ts also pres
ent This has been our expertence 1n the syphihis chinic of
the New York Hospital

Syphiline myocarditis and gumma of the heart are ex
tremely rare and their dingnosis always remains little more
than a suspicion 1n unusual cases

The chemotherapy of cardiovascular syphilis 15 a matter of
controversy There are two primary questions Does the treat-
ment accomplish any conspicuous beneficial results? Are there
important dangers?

Let me state our posiion at the outset We believe 1t 15
beneficial and that the dangers are not significant Our prac
tice 1s to treat them intensively The plan we pursued pre
viously consisted of 100 intrwvenous injections of 003 to
006 Gm of Mapharsen and 100 imntramuscular mnjections of
02 Gm of lismuth subsalicylate Now that the more potent
anuspirochetal, pemcillin, 1s available we use this In our
present eaperimental schedule of therapy, we give 20,000
units of an aqueous solution of pemicillin intramuscularly
every 3 hours, or a single mnjection of 300,000 units {pre
ferably procaine peniciilin) every day, for 14 days, and fol
low cither of these schedules with a course of 300,000 units
of aqueous or procaine pemcillin twice 2 week for 10 weeks

The deciston to employ large amounts of potent anta
syphilitic agents was based on the assumption that 2 low
grade nfection, such as 15 found 1n cardiovascular syphilis,
would require large doses of the drugs The choice of the
schedule 1n the case of pemalln was based on the expen
mental evidence 1n bactenal diseases, confirmed by Dr Harry
Eagle for experimental syphilis, that a continuous level of
penicillin was not necessary to achieve therapentic results

The nature of the pathology of cardiovascular syphihs
helps to understand what may be expected from specific
chemotherapy The spirochete invades the aorta early 1n the
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ing cardiovascular syphihis A history of treatment with bis
muth or arsenic, even in small amounts, 15 often defimtive 1n
establishing the diagnosis of syphilis The same 15 true of the
presence of a lesion characteristic of syphilis, such as the
Argyll Robertson pup1l

Physical signs and the x ray are the chiel means for the
recognition of the lestons of cardiovascular syphilis Angio-
cardiography 1s extremely helpful The latter 15 the only
means for the detection of uncomplicated syphilitic aortitis
with any degree of certainty Unless the aortic dilatation 15
extreme, 1t can rarely be detected by physical signs The
anglocardiogram reveals the irregular dilatation of the ascend
g aorta, a lesion which 1s almost exclusively confined to
syphilitic aortitis Arteriosclerosis may produce some aortic
dilatation, but Dr Charles Dotter, 1n his angiocardiographic
studies at the New Yorh Hospital, rarely encountered 2
widely dilated aorta from this cause Calafication of the
ascending aorta 1s strong presumptive evidence of syphuls
since 1n artenosclerosss this change predommates 1n the de
scending portion Hypertension, which may also product
dilatation of the aorta, 15 distingmished from syphilis by the
fact that 1n hypertension the dilatation 1s regular and fust
form 1n contrast to the mregular, saccular dilatation of
syphilitic aortitis The angiocardiogram provides the only
means for the diagnosis of some cases of aortic aneurysm

An aortic diastolic murmur 1 the absence of rheumat¢
heart disease 1s presumptive evidence of cardiovascular sypht
Iis Hypertension and arteriosclerosis may cause il aortic
diastolic murmur, but most experiences are 1n accord 10 the
belief that aortic msufficiency as the result of either hypes
tension or arteriosclerosis 1s rare

Atresia of the ostia of the coronary arteries a5 the reslt
of syphilis 15 always a presumptive diagnosis It 15 to be sUs
pected when angina occurs 1n a patient with syphalstic aom‘
t1s and aortic insufficiency I wish to lay emphasis o1t the poi®
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that the angina representing coronary atresit s likely to
be due to syphilis only when aortic msufficiency 1s also pres
ent This has been our experience 1n the syphilis clinic of
the New York Hospital

Syphilitic myocarditis and gumma of the heart are ex
tremely rire and their dingnosis 1lways remains little more
than a suspicion 1n unusual cases

‘The chemotherapy of cirdiovascular syphilis 1s a matter of
controversy There are two primary questions Does the treat
ment accomplish any conspicuous beneficial results? Are there
importint dangers?

Let me state our position at the outset We behieve 1t 1s
beneficial and that the dangers 1re not sigmficant Our prac
tice 1s to treat them 1ntensnvely The plan we pursued pre
viously consisted of 100 intravenous injections of 003 to
006 Gm of Mapharsen and 100 intramuscular injections of
02 Gm of bismuth subsalicylate Now that the more potent
antispirochetal pemallin 1s available we use this In our
present expenimental schedule of therapy, we give 20 000
units of an aqueous solution of pemicillin intramuscularly
every 3 hours, or a single mnjection of 300,000 units (pre
ferably procaine pemicrllin every day for 14 days and fol
low either of these schedules with a course of 300,000 unuts
of aqueous or procame penicillin twice a week for 10 weeks

The deciston to employ large amounts of potent anti
syphilitic agents was based on the assumption that a low
grade infection such as 1s found 1n cardiovascular syphilis
would require large doses of the drugs The choice of the
schedule m the case of perterliin was based on the expen
mental evidence 1n bactenal diseases, confirmed by Dr Harry
Eagle for experimental syphilis that a continuous level of
pemacillin was not necessary to achieve therapeutic results

The nature of the pathology of cardiovascular syphihis
helps to understand what may be expected from specific
chemotherapy The spirochete imvades the aorta early 1n the
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out satisfactory evidence that the pain was related to the
treatment Most syphilologists now begin treatment with full
doses of arsenic or pemicillin, and 1gnore the hazard of
Janisch Herxhetmer reaction, which 1s essentially theoretic.
It 1s certain that one cannpt avord a Herxhemmer reactton
by beginning treatment with small doses, since 1t has been
shown 1n the case of secondary syphilis that, as soon as the
dose becomes sufficient to prove therapeutically effective,
the Herxhermer reaction may take place

The therapeutic paradox seems to be another bogey At
tention was called to this phenomenon origmally by the
expertence that patients with syphilitic heart disease some
times went nto faillure durmg and after speaific therapy If
one examines some of the early reports, one finds that some
of these patients had heart failure before treatment, that the
failure was brought under control, and that they subsequently
developed failure again There 1s no clear proof i these that
the spectfic therapy was anything more than incidental 1
the course of these events, for bouts of failure with tempo
rary pertods of recovery are known to occur 1n other forms
of heart disease The notion of the therapeutic paradox has
also been applied to the case of aortic msufficiency, and 10
angma 1n consequence of narrowing of the coronary ostia
There 15 the possibility that, after specific therapy elimnates
the active process, the ensuing scar formation may fead to
aortic msufficiency as the result of contracture of the aorti¢
cusps Such scarring at the coronary ostia may also dimimsh
coronary flow It 15 quite probable that such changes occif
The expertence m our chinte, with aortic sufficency ot
curring 1n this way, indicates that 1t 1s a bemgn process with
self imiting progression It 1s our belief that disabibity from
either aortic msufficiency or coronary atresia arising 1M this
manner 1s essentially theoretic, and that the so called ther2
peutic paradox should not be used as a bass for withholding
spectfic therapy 1n cardiovascular syphilis



TREATMENT OF CARDIOVASCULAR SYPHILIS 93

There 15 2 legend with regard to the nonspecific therapy
of cardiovasculr syphilis to the effect that treatment with
digitalis and other drugs usually called upon m cardrac fail-
ure 15 of hittle benefit 1n 2 panent with syphulitic aortic 1n
sufficiency This 15 quite without basis n fact We have
proven trme and agan 1n the New York Hospatal that patients
with cardiovascular syphilis who have gone into fulure,
respond to digatahis and mercurial diuretics 1n the same man
ner as patients with any other type of heart disense

Dr Webster Ths discussion by Dr Reader has brought
up a number of points which are controversial and which will
warrant further discussion

Dr Gold, do you have any comments?

Dr Harry Gold I mmght ask a question or two on some
ponts which I have jotted down What proportion of pattents
with syphilis who come to post mortem for some reason un
related 1o the syphilis show syphilitic involvement of the
aorta?

Dr Reader The usually quoted figures concern autopstes
of patients who have shown one or another lesion of syphilis
In such a group syphilitic lesions of the aorta occur 1n about
70 per cent In a group of patients with latent syphulss, that 1s,
no manifest lesions of syphilis 1 believe the inaidence of aortic
lesions at autopsy would be much smaller

Dr Walter Modell 1 should Iike to have this clarified for
me I think the statement was made that 1t was not your in
tention to Leep a sustained level of pemicallin, since 1t had
been demonstrated that such a level was not necessary If that
1550 why 15 1t that doses of pemicillin are given every 3 hours
1n your regimen?

Dr Reader The regimen represents a compromise Dr
Walsh McDermott and others have expressed the belief that
intermittent doses would be sausfactory, and, in fact, such
schedules are being used Most chinics 1n the country are now
using a schedule m which the penicillin 1s adminstered for
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out satisfactory evidence that the pan was related to the
treatment Most syphulologists now begin treatment with full
doses of arsemic or penicilhin, and ignore the hazard of a
Jansch Herxhermer reaction, which 1s essentially theorenc
It 1s certamn that one canngt avord a Herxhemer reaction
by begmning treatment with small doses, since 1t has been
shown 1n the case of secondary syphilis that, as soon as the
dose becomes suflicient to prove therapeuucally effective
the Herxheimer reaction may take place

The therapeutic paradox seems to be another bogey At
tention was called to this phenomenon orignally by the
experience that patients with syphilitic heart disease some
times went mto fallure during and after speafic therapy It
one examines some of the early reports, one finds that some
of these patients had heart failure before treatment, that the
failure was brought under control, and that they subsequently
developed failure agamn There 15 no ¢lear proof 1n these that
the specific therapy was anything more than incidental i
the course of these events, for bouts of failure with tempo
rary pertods of recovery are Lnown to occur n other forms
of heart disease The notion of the therapeutic paradox has
also been applied to the case of aortic msufficiency and t0
angmna 1 consequence of narrowing of the coronary osti2
There 1s the possibility that, after specific therapy eliminates
the active process, the ensuing scar formation may lead to
aortic wsufficiency as the result of contracture of the 01
cusps Such scarring at the coronary ostia may also dimunish
coronary flow It 1s quite probable that such changes 0cCUf
The experience m our clinic, with aortic nsufficency &
curring m this way, mdicates that 1t 1s a benign process with
self limiting progression It 1s our belief that disability from
either aortic msufficiency or coronary atresta arising 10 this
manner 1s essentially theoretic, and that the so called ther
Ppeutic paradox should not be used as a basts for withhioldmg
specific therapy 1 cardiovascular syphilis
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There 1s a legend, with regard to the nonspecific therapy
of cardiovascular syphilss, to the effect that treatment with
digitalis and other drugs usuilly called npon 1n cardiac fail
ure 15 of little benefit 1n a pauent with syphilitic aortic 1n
suffiency This 15 quite without basss mn fact We have
proven time and again in the New York Hospital that patients
with cardiovascular syplulis, who have gone mto failure,
respond to digitalis and mercurial diuretics i the same man
ner as patients with any other type of heart disease

Dr Webster This discussion by Dr Reader has brought
up a number of points which are controversial and which will
warrant further discussion

Dr Gold, do you have any comments?

Dr Harry Gold I might ask a question or two on some
pormnts which I have jotted down What proportion of patients
wiath syphilis who come to post mortem for some reason un
related to the syphihis show syptuliic involvement of the
aorta?

Dr Reader The usually quoted figures cancern autapsies
of patients who have shown one or another lesion of syphilis
In such a group syphihitic lesions of the aorta occur 1n about
70 per cent. In a group of patients wath latent syphihis that 1s,
no mamfest lesions of syphulss, I believe the madence of aortic
lesions at autopsy would he much smaller

Dr Walter Modell 1 should like to have this clanfied for
me I think the statement was made that 1t was not your 1n
tention to Leep a sustained level of penicillin, since 1t had
been demonstrated that such a level was not necessary If that
15 50, why 15 1t that doses of pemiaillin are given every 3 hours
1 your regimen?

Dr Reader The regumen represents 2 comprommse Dr
Walsh McDermott and others have expressed the belsef that
mtermittent doses would be sausfactory, and, in fact, such
schedules are being used Most clinics 1n the country are now
using a schedule in which the pemicillin 15 adminustered for
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about 2 weeks Such a period of treatment seemed to us
short for a disease with the type of pathology found 1 ca
vascular syphilis We, therefore, adopted the plan of an 1

* stve treatment for a penod of 2 weeks, and extended the |
ment through 10 additional weeks during which a less »
sive dosage schedule 1s applied

Dr Webster Our therapy 1s a2 compromuse because wi
not feel satisfied to discontinue the treatment at the er
2 weeks, on the basis of the histologic evidence Cardiov.
lar syphilis appeared to be more resistant to arsenical the
than gther forms of sypluhs Therefore, we reasoned th
might prove more resistant to peracillin. We believed
we had a greater chance for success by prolonging treati
over a period of about 90 days

Dr Gold Is this method which you have just outlinec
one you advocate for routine use at the present tume?

Dr Webster We are using 1t

Dr Gold You do not give any arsenic or bismuth?

Dr Webster I would not

Dr Gold Only pemaillin?

Dr Webster The Veterans Administration and the A
have adopted the plan of pemcillin for 2 weeks as t
therapy for cardiovascular syphilis Sumlarly m Dr Sto
clinic in Philadelphia and in Dr Moore s clinic m Baltim
they are treating cardiovascular syphilis with pentaiilin g1
continuously over 2 to 3 weeks

Dr Gold Are the patients ambulant?

Dr Webster Here we hosprtalize them for 2 weeks, :
then carry them on an ambulatory basis

Dr Gold Would you have any objection to having
patient Teceive the injections of the first 2 weehs while b
up and about and working?

Dr Webster No

Dr Seymour Rinzler Do you have any statistics on
comparsson of the results with pencillin and arsencals?
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Dr Webster That question brings up the matter of how
to evalute results 1 cardiovascular syphihs The ultimate
evaluation 1s made 1in terms of the length of time the patient
survives after the dingnosis 1s made, and the nature of the find
ngs at autopsy

Dr Rizler Do you have any comparitine statistics?

Dr Webster Ttissull too carly for such dita

Doctor What1s the outlook for the patient with sypluline
aortic insufficiency from the tume of the first bout of fulure?

Dr Reader The prognosis varies with the ndividual
patient, and 1t 1s tmpossible to generilize It depends, in part,
on the presence of other heart disease and on the general
health of the pauent We have patients 1n our clinic who have
been treated with digitalis and mercunals for 10 to 15 years
and who are sull gminfully employed Therr work lond has hnd
to be reduced They are not heavy laborers but they are able
to support themselves In general, the prognoss 1 most cases
15 now much better than the 1 to 2 year figures which are
often quoted

Doctor Dr Reader I would like to hear some more dis
cussion on the differential diagnosis of early uncomplicated
aortiis that 18 how does one deaide between syphilis and
arteriosclerosis as the etiologic factor?

Dr Reader 1have little to add to what I have already smid
about this matter I can only emphasize that angiocardiog
raphy 1s extremely valuable as an aid Calcium deposition in
an irregularly dilated ascending aorta 1n the presence of a post
tive serologic test for syphilis or a history of antisyphilitic
therapy constitutes strong support for the diignosts of syphits
ticaortitis In contrast, artenoscleross rarely affects the ascend
ng aorta and produces little or no dilatation, hypertension
produces a regular, fusiform dilatation of the ascending aorta
but not of the magmtude of that seen 1n syplulis A mistake
can be made when the combination of hypertension and
anteriosclerosis produces dilatation of the aorta n a patient
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with a positive serologic reaction Ho“'zever. the percentage 15
definutely 1n your favor 1f you call every case with calaified and
dilated ascending aorta, and a positive serologic test, one of
syphilitic aortitis and treat 1t as such With the present treat
ment the sk 1s negligible There are, to be sure, cases of
syphulitic aortitis m which none of the foregoing signs are
present, when the disease 1s i such an early stage that the
climcal diagnosis cannot be made

Dr Webster We have always acted on the premuse that a
patient with a positive serologic test and a dilated ascending
aorta should be treated as cardiovascular syphilis By the
present methods of treatment one would do no harm even if
1t turned out not to be syphilitic aortitis On the other hand
1f the condition 15 syphilitic, withholding treatment would
result 1n 1rreparable damage We have preferred to lean over
backward, and we have treated a few patients 1n whom treat
ment was perhaps unnecessary It has been pretty well proved
at autopsy that the majonty of lestons, the etiology of which
seem uncertain climcally, turn out to be syphilitic when the
final answer 15 obtained

Dr Gold 1 want to ask you about a situation which we
encounter not infrequently in the chimics In the typical case,
a man 45 years of age with a blood pressure of 160/90, when
examined fluoroscopically, shows quite a bulge mn the region
of the ascending aorta i the P A view, and 1n the oblique view
the bulge 1s unquestionable The aorta gives the 1ppearance
of saccular dilatation The patient has a negative blood Was
sermann and a negative history for syphilis The reason I ash
this question 1s that a dilated aorta in hypertensive and arterio-
sdlerotic disease was described as rare earlier n this confer
ence This seems to be one of the most common sources of
dragnostic trouble m our clnics namely, the patient wu;\
negative serology with hypertension and arteriosclerosis an
with a bulging or widened ascending 20rta Would you treat

such a patient as a syphilitic?
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Dr Webster Not with negatnve serology and without a
Iustory of syphths I thunk you have to depend a great deal on
the history in these cases

Dr Readcr Do you do angiocardiograms on these patients
Dr Gold?

Dr Gold No

Dr Reader 1think Dr Dotter has shown conclusively that
3t 1s 1mpossible to ascertain by fluoroscopy 2lone whether the
aorta 15 dilated A tortuous aorta can stmulate a dilated norta
Without angiocardiogriphy one cannot be certain Dr Dotter
has proved 1n several cases 1 which 2 diagnosis of saccular
aneurysm of the ascending aorta had been made 1n the absence
of a hstory of syplulis that the aorta was not sacculated but
merely tortuous

Dr Gold I am not sure that I could agree that 1t 1s diffi
cult to see a real bulge to the nght of the sternum and a
localized bulge at the beginning of the aorta when the pa
tient 15 examined fluoroscopically in the P A and obhque
views

Dr Reader 1 think 1t1s quite common to find bulging of
the aorta with hypertension because the pulsations are so
prominent but an actual saccular dilatation of the ascending
aorta just does not occur without syphilis It 1s practically un
known Iam willing to stand on that

Dr Gold 1agree that the typical sac 1s seen only 1n syphihs
but this represents an advanced leston There 1s a stage
syphilis of the aorta where all one sees 15 a shght bulging It1s
1n this stage 1n which we encounter all the difficulty 1n differ
entaung sypinlis from artenosdeross or hypertension When
one sces a large rounded sphere 1n the region of the aorta the
differential diagnosis ts not difficult by any method of examina
uon ether anglocardiography or simple fluoroscopy In thus
connection I should menuon that fluoroscopy 1s more satis

factory than the x ray plate In the former examination ad
vantage can be talen of the most favorable angle of rotation 1n
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the oblique positions for disclosing the maximum salient of 2
buige

Dr Webster 1should hike to add a word about angtocard
ography 1n the diagnosis of the cardiovascular disease It has
long been recognized that the diagnosis of uncomplicated
aortitis 1s very difficult Thus 15 the most important stage of the
disease m which to make the dragnosis because 1t 1s the stage
1 which treatment offers the best prognosis Angtocardiog
raphy seems to have answered many of our problems We
started 1t with some trepidation because we were afraid of
reactions The only complication has been a mild chemical
thrombaphlebitis which subsides readily Angiocardiography
15 the single most importanc advance which has been made 1n
along time 1n the diagnosis of this disease

Dr Gold Would you tell us how you do 1t?

Dr Webster The technic 1s very simple Through a 12
gauge needle which has been mtroduced 1nto an antecubtal
vein about 40 or 50 cc of 75 per cent Neo Iopax or 70 per cent
Diodrast are 1ntroduced 1nto the crrculation It s the usual
procedure to tahe two left anterior oblique films The first 15
taken 1n an average of about 10 seconds after the mjection of
the contrast medium has begun The nterval vanes with the
cardiac status In the presence of fatlure the mterval 1s con
siderably longer The radiologists now have a special X ray
machine It tales film at mtervals of 0 6 second and as many
films as are necessary can be taken The films are larger than
the routine chest film to make accurate measurements possible

Dr George Peabody In refation to Dr Gold s pomt abott
the diagnosis of early dilatation I think the series of patients
which we are now studying may be of some nterest In these
we obtamed a simple chest x ray and an angtocardiogram
The angiocardiogram sometimes shows a dilatation which
15 not seen 1 the x ray and conversely a contour wmnterpreted
as a dilatatron m the x ray fails to appear in the angtocardio-
gram The angtocardiogram has proved to be the only method
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of establishing the diagnosis of dilhtaton with certunty

Dr Mcheen Gattell In speaking of the theripeutic para
dox, Dr Reader mentioned scarring as one of the complica
tions of therwpy Does he have evidence that scarring 1s less in
the same period of time without trentment? Is scarring specafi
cally accelerated by the treatment?

Dr Reader 1am not sure of that, Dr Cattell Our evidence
indrcates thrt scarring 1s part of the pathologic process, nd 1t
15 our behef that 1t develops even after the inciting organism
has been eltminated

Dr Peabody In view of what Dr Reader has just stated,
what would be the significance of the serologic test? We have
had patients with a drgnosts of uncomplicated aortitis who
recenved treatment which we considered to be adequate ind
m whom the serologic test turned negative after the treat
ment Some of these, however, went on to develop 2ortic 1n
sufficiency We rased the question as to whether these should
be retreated Additional treatment would not be logical if
the progression to aortic nsufficiency were simply the result
of an anatomic change 1n consequence of damage previously
produced by the active infection Would a positive or negative
serologic test after adequate treatment help to decide the issue?

Dr Webster That 1s a very good point

Dr Reader 1believe that these patients provide evidence
for the nutntional mechamcal mechamsm of damage, and
indicate that it 1s not the active ivasion of the aortic intima
by spirochetes which produces the aortic insufficiency 1 do
not believe that the Mnd of pauent you describe needs to be
Tetreated arrespeciive of whether the serology has beome

negatve or has remained positne The important point tn
this connection 1s the fact wlich you mentioned, namely, that
an adequate course of treatment had been given

Dr Peabody 1would also like to ask Dr Reader about an
other point We have recently seen several patients who were
admitted to the hospital for treatment of syphiliic heart
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disease because, under clinic supervision, they developed an
early diastolic murmur The murmur was heard by several
observers over a pertod of 3 to 4 months It was also heard
within the first few days following hospitalization Thereafter
a controversy arose, many observers were unable to hear the
diastolic murmur and disputed 1ts presence Should that be
taken to mean that rest abohshed the murmur, and that per
haps we are not employing rest sufficzently 1n the treatment of
the patient with syphlitic heart disease?

Dr Reader 1 think your observation 1s a common expert
ence Of course, there always remains the possibility that the
murmur was there and for some reason was not heard by the
particular observer But this has happened often enough to
the same competent observers to leave little doubt that the
murmur comes and goes Perhaps it can be explained by dila
tation of the aortic ing The dilatation would be expected to
increase when the heart 1s put under stress, and to diminsh
when the stress 1s removed, with the result that the murmur
would disappear Rest 1s a very important feature 1n the treat
ment of patients with cardiovascular syphilis These patients
m failure need greater care than those 1n failure from rheu
matic heart disease They must be warned to avoid overexer
tion, and even moderately heavy labor should be interdicted
for the rest of their lives

Dr Gold 1wonder whether dilatation of the aortic ring 18
the best explanation for the observation that the diastolic
aortic murmur 1s heard at one time and not at another The
aortic msufficiency 1s caused by distortion of the valves
such a manner as to make 1t 1mpossible for them to make 2
ught closure The audibility of a murmur under these cond
cions 15 related to the kind of vibrations which are set up and
the latter 1n turn depend on the speed and pressure of the
circulation Changes m these vibrations would be expected
to occur with variations 1n physical exernon In this connec
tion, 1t 15 noteworthy that even 1n the most advanced forms of
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heart farlure from any cause, physical exertion, which pro
duces marked increase 1 cardiac and vascular pressure with
marked dilatation, rarcly, if ever, produces a basal drastolic
murmur

Doctor How much pemallin 1s gaven 1n the 10 weel perod
of treatment?

Dr Reader It males a total of 6 000 000 units Thus 1s 1n
addition to the 2 240,000 or 4,200,000 units which are given
1 the first 2 weeks, depending on which schedule 1s selected

Dr Webster One may ask whether we are justified 1n treat
g cardiovascular syphahs with pemcitiin at all We know
that pemallin 1s probably the most potent antispirochetal
agent n early syphihis We know 1ts value 1n neurosyphilis and
mn syphths during pregnancy It would seem to be a safe con
clusion that, 1f 1t 15 so potent against spirochetes n all those
conditions, 1t will prove effective 1n cardiovascular syphihs
For final evaluation, a long term study 15 necessary Plans for
1t are now 1n the maling We shall have the definite answer
only when the cases which are now being treated have lived
out thesr lives, and data are obtained revealing whether these
lives were longer or shorter than their expectancy by other
methods of treatment, and also when a certain number have
come to autopsy Peniailllin therapy has few hazards I think
we are justified an using 1t unt1l some evidence appears to the
contrary

SUMMARY

Dr Clarke Wescoe The treatment of cardiovascular syphi
11515 a controversial subject There 1s no complete agreement
even on such fundamental questions of whether speaific ant
syphilitic therapy exerts any beneficial effects, or whether the
beneficial effects which may occur are offset by the inherent
dangers The position adopted by the workers in the syphilis
climic of the New York Hosputal, who have devoted a great
deal of attention to the problem of cardiovascular syphalis,






TREATMENT OF CARDIOVASCULAR SYPHILIS 103

now avulible Another point of interest 1s the observation
that angina pectorss n the patient with syphilis 1s likely to be
an mdcpcndcm disease, unless 1t 1s encountered 1n association
with aortic insufficiency In the detection of sy plilttic cardio
vascular disexse, 1t 1s of the first mmportaince to ascertun
whether the patient has syphilis, and, 1n this connection, 1t
was pownted out that the high inadence of negative blood
serology 1n cardiovascular syphulss no longer applies to the
present-day problems The use of more sensitive tests' shows
that the vast majority, 98 per cent or more, of cases of cardio-
vascular syphilis have positive blood serology The expert
ence at the New York Hospital, based on the intensive use of
speafic antisyphulitic measures, formerly arsenicals and bis

muth, and now penicillin, as well as the liberal application of
nonspecific measures, such as rest, digitahs, and the mercunal
duretics, indicates that there 1s much 1n cardiovascular syphn

lis whtch 1s accessible to control and that the gloomy outlook
of the past may no longer apply to this group of patients

There 1s much promise 1n the routne use of pemcillin for the
control of cardiovascular syphilis, both 1n prevention and
treatment The final proof awaits the evidence of the long

term mvestigations which are now 1n progress
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was explored 1n the conference this afternoon Their expen

ence leads them to the belief that intensive antisyphilitic
therapy should be applied 1n all cases of cardiovascular syplu

lis They recommend penicillin as the therapy of chowce and
advocate a schedule of 20,000 units intramuscularly every 3
hours around the clock, or 300,000 unuts (preferably procame
penicillin) daily, for the first 2 weeks, followed by 300000
units twice a week for the next 10 weeks The defense of this
position ltes mn the proof that spirochetes are active mn the
aorta of the patient with syphilitic aortitis and, 1n the observa
tion reported in the literature, that the duration of Iife from
a particular point i the disease was about 4 times as long 1n
cases that were treated as 1n comparable ones that went with
out treatment While the dangers of speafic treatment mn
cardiovascular syphilss are recognized, emphasis was placed
on the point that disasters are infrequent and that some of the
hazards that are stressed 1n the literature, such as the Jarisch
Herxheimer reaction and the so called therapeutic paradox
are, for the most part, hypothetic The discussion embraced
ponts relating to differentral diagnosts, the pathogenesis of
the cardiovascular lesions of syphilis as a basis for under
standing what may be expected from specific antisyphihtic
drugs, and the use of nonspecific measures m cardiovascular
syphilts The experience with angiocardiography leads to the
belief that 1t 1s one of the most important aids for detecting
the type of dilatation of the ascending aorta which 15 charac
teristic of syphilitic aortitis The view was expressed that
arteriosclerosts and hypertension produce changes 1n the aorta
that are difficult to distinguish grossly from those of uncomplt
cated syphilitic aortitss, but the pomnt was made that the
dilated ascending aorta, 1n the presence of positive serology
had best be considered as syphilitic aortitis, and treated as
such, since 2 large proportion of these prove to be syphilis, and
the few m which that does not turn out to be the case are not
injured by the relatively innocuous specific therapy which 1s
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syphlzs, 15 the best form of therapy of central nervous system
syphilis I early syphilis were adequately cared for, central
ner ous system syphilis would be erdicated

The evaluation of therapy of central nervous system syphi
Iis must take into account many factors There 13, first, the
type of diserse Other factors are the race, sex, and age of the
patient, the duration of the syphtlitic infection, the type and
amount of treatment previously received, and the type of
spinal fluid change

At the present ume considerable controversy exists among
authorities on this disease as to whether therapy should be
evaluated on clinical grounds or on the basis of changes in the
spinal fliud It 1s important to remember that, 1 the degen
erative types of the disease, antisyphilitic therapy cannot be
expected to restore destroyed nerve cells For this reason,
Dattner and Thomas have stressed the importance of evalua
tion of therapy on the basis of changes 1n the spinal fluid Such
an etaluation must take nto account the following (1) the
cell count, (2) quanutative determination of protein, (3) quan
titatine utration of complement fixation (4) collowdal gold
test If the cell count and spinal fluid protein are above nor
mal, they consider the spinal luid as  active  In other words
the advocates of this view believe that 1f the spinal fluid cell
count and protein content become and reman normal as a
result of treatment even though the quantitative Wasser
mann and collordal gold curve remain fixed, the process 1n the
nenous system regardless of 1ts type, has been rendered ‘ 1n
active and nonprogressive whether or not the pauent has
achieved any degree of chnical improvement Under such air
cumstances they consider further treatment useless Con
versely, Datner and Thomas believe that if the cell count
and/or protein content of the spinal fliid do not become nor
mal after treatment or 1if, following a period of return to
normal, the values again become abnormal, the patient should
be re treated



Treatment of Neurosyphilis

Dr Walsh McDermott The topic of the conference ths
afternoon 15 one of the two most mmportant complications of
syphilis Up to about 10 or 15 years ago, 1t was customary to
believe that almost every kind of trouble was 1n store for the
patient with syphilis In more recent years, the problems of
the patient with syphihis have taken on a different aspect
Syphilitic infection, during the early stages, 1s now looked
upon as a bemign disease, which causes no serious damage 1n
most 1ndividuals In the main, only two factors now stand out
as serzous problems in the infected person, they are syphtlis of
the aorta and syphulss of the nervous system OF the two neuro-
syphilis 1s by far the more important The discussion of this
subject will be opened by Dr Webster

Dr Bruce Webster Since the treatment of syphilis of the
central nervous system vartes with the type of the disease, 1t 18
perhaps well to consider for a moment the matter of classtfica
tion By far the most frequent 1s the asymptomatic vantety It
1s recognized by the presence of a “positive” spinal flud The
symptomatic varzety falls into two general categories, the 1
flammatory group and the degeneranive group In the mnflam
matory group, acute syphilitic memngitts and meningovas
cular syphiiis are the most tmportant The degenerative group
includes tabes, paresss, and primary optic atrophy Itis well to
bear mn mund that, due to the diffuse nature of the mfection,
combinations of the above categories may occur in any one
mdividual

1 should like to re emphasize what has often been stnte;i.
namely, that prevention, by t};f adequate treatment of early

1
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syphilss, 15 the best form of therapy of central nervous system
syphilis If early syplulis were adequately cared for, central
nervous system syphilis would be erdicited

The evaluation of therapy of central nervous system syphi
Iis must take into account many factors There 1s, first, the
type of discase Other factors 1re the rice, sex, and age of the
patient, the duration of the syphilitic infection, the type and
amount of treatment previously received, and the type of
spinal fluid change

At the present ume considerable controversy exists among
authorities on this disease as to whether therapy should be
evaluated on climical grounds or on the basis of changes in the
spmal flud It 1s important to remember that, 1 the degen
erative types of the disease, antisyphilitic therapy cannot be
expected to restore destroyed nerve cells For this reason,
Dattner and Thomas have stressed the importance of evalua
tion of therapy on the bass of changes in the spinal fluid Such
an evaluation must take 1nto account the following (1) the
cell count, (2) quantitative determination of protein, (3) quan
titatine titration of complement fixation (4) collodal gold
test If the cell count and spinal fluid protein are above nor
mal, they consider the spinal fliid as  active  In other words,
the advocates of tins view believe that 1f the spinal fluid cell
count and protemn content become and remain normal as a
result of treatment, even though the quantitative Wasser
mann and colloidal gold curve remain fixed the process in the
nerious system, regardless of 1ts type has been rendered “in
active  and nonprogressive whether or not the patient has
achresed any degree of chnical improvement Under such cir
cumstances, they consider further treatment useless Con
versely, Dattner and Thomas believe that, 1f the cell count
and/or protein content of the spimal fluid do not become nor
mal after treatment, or 1f, following a period of return to

normal, the values again become abnormal, the patient should
be re treated
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On the other hand, other authorities are not mn agree-
ment with the concept of what 1s referred to as treating the
spinal fluid and not the patient * Many patients show nactive
spinal fluids before treatment, but grve evidence of clinscal
progression of the disease The patient or lus family 1s much
more mterested mn relief of the symptoms and the mainte
nance of health Unfortunately, thus does not always coincde
with mactivity of the spmal flud Both the spinal flmd
changes and the clinical status must be considered 1n evaluat
ing therapy

Time will not allow a detailed discussion of the older meth
ods of treatment of central nervous system syphlis The re-
sults of the so called mtensified routine chemotherapy with
arsenic and bismuth, either alone or combined with fever, are
listed 1n all standard textbooks and may serve as a basis of com
parison 1n the evaluation of the newer forms of therapy Al
though induced fever has been used for 20 years, authonties
are not yet 1n complete accord as to the value of this measure
applied mn the form of malaria or artificial fever, 1n the treat
ment of central nervous system syphilis

Two of the therapeutic measures which were formerly used
should now be of historic interest only, but unfortunately
theyare not Irefer to theso called Swift Ellis method and tryp-
arsamide You will recall that, i the former method, the
patient recetved ntraspinal wnjecttons of the serum obtamed
from his own blood drawn about 30 minutes after an intra
venous dose of an arsenucal It 1s a surprise to learn that the
Swift Ellis method 15 still used and that 2 large amount of
tryparsamide 1s still being manufactured in this country

After the report by Mahoney, Arnold and Harris 1 1943,
ponting to the effectiveness of pemaciilin in carly syphuls,
chnical trials with pemicillin m the central nervous system
forms of the disease were made In a cooperative study spon
sored by the National Insutute of Health, considerable m
formation has been accumulated 1n approximately 5,000
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cases of central nervous system syphilis in which the treat.
ment was cither penicillin alone, or penicillin and fever
therapy. The results have recently been summarized in a re-
port to the Council on Pharmacy and Chemistry of the Amer-
ican Medical Association by the Syphilis Study Section of the
National Institute of Health, and published in the Journal of
the American Medical dssociation, Vol. 136, p. 877, March 27,
1948. Crystalline penicillin G is the product of choice in the
treatment of syphilis in man. It is relatively nontoxic. The
only reactions, other than those of the Jarisch-Herzheimer
type, are allergic in nature and are mild. This fact alone makes
penicillin a highly desirable agent in the treatment of neuro-
syphilis.

‘The dosage of penicillin which has been used has ranged
from 4 to 10 million units given over periods of from 7 to 21
days. In the New York Hospital, we have used a total dosage
of 4.2 million units given over a period of 14 days. This was
formerly adminustered 1n about 25,000 unit doses at intervals
of 2 hours, but is now administered as a single daily injection
of 300,000 units. When fever was used at all, it was in the
form of malaria or artificial fever induced by the diatherm.

Two schools of thought appear to be emerging: One group
advocates the use of penicillin alone in all forms of neuro-
syphilis. The patient 15 re-treated if, after the first course, signs
of relapse appear, either clinical or in the spinal fluid. The
proponents of this plan maintain that the results with peni-
cillin alone are better than those with the older methods of
chemotherapy, and are at least as good as chemotherapy com-
bined with malaria; and, further, that penicillin possesses the
advantage of complete safety from serious reactions. The
other group of investigators advocate the use of penicillin
alone in the asymptomatic type, and also in the inflammatory
type of symptomatic neurosyphilis, but urge concurrent fever
and penicillin in the degenerative types, such as tabes, paresis,
and optic atrophy.
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The fever therapy may consist of the standard 10 to 12
paroxysms above 389 3° or may be the mlder course of 6 to
8 paroxysms as advocated by Solomon

There appears to be a general agreement that peniciiiin
alone exerts a profoundly favorable effect 1n asymptomatic
central nervous system syphilis The cell count of the spinal
flud returns to normal n from 2 to 6 months after treat
ment The protemn 1s the next to attam the normal level
The Wassermann reaction and the colloidal gold tests show
return toward normal more slowly In the inflammatory types
of neurosyphilis, 1 € , acute syphlitic meningitis and meningo-
vascular syphilis, the results of peniaillin therapy equal or
exceed those of chemotherapy

In parests, tabes dorsalis and primary optic atrophy, the
results are perhaps more controversial Nerve tissue already
destroyed cannot be restored Some of the disagreement
among observers may depend on differences 1n the type of
patients Many of the large syphilis chinics deal, 1n the case
of paretics, with patients who are ambulatory and who do not
have to be confined or restratned The results with pemallin
therapy alone n these have been, on the whole satisfac
tory On the other hand Solomon dealing with psychotics
1n more advanced stages of the discase, may achieve better
results with therapy in which both fever and peniaillin are
used Again, the basis for some of the controversy may be the
fact that the patients in the various clinics have not been
entirely comparable

Pemcillin certanly extends the Iife expectancy of paretics
Many have been able to return to work From the present
evidence, approximately 50 per cent show definite improve
ment In the others the condition remarns unchanged or
deteriorates From 6 to 10 per cent succumb despite treat

ent
m The recent report to the Council on Pharmacy and Cheml:—
try indicates that the value of adding malaria to the trea
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ment with penicillin is inconclusive. As I have stated, the
difference in results with and without malaria may depend
on the stage of the discase at which therapy is instituted,

Penicillin produces striking relief of some of the clinical
symptoms in many tabetics. Data arc not yet available as to
whether it will permanently arrest the tabetic degenerative
processes. But it is generally agreed that penicillin is more
effective in tabes dorsalis than arsenic and bismuth. Whether
or not malaria will augment the results is still uncertain.

Justas the results of the treatment of primary optic atrophy
with chemotherapy and malaria were far from satisfactory,
so is the treatment with penicillin and malaria. However,
the latter appears to offer the best form of therapy available
at the present time.

The policy we have adopted in the Syphilis Clinic of the
New York Hospital offers 2 “middle of the road” plan. We
prefer to use, as a rule, 4.2 million units of penicillin in 14
days as the first course of treatment of all forms of central
nervous system syphilis, except primary optic atrophy. If the
clinical course of the disease or the spinal fluid change
progresses unfavorably after this therapy, it is our policy to
give another course of treatment with penicillin alone or
penicillin combined with malaria, depending on the urgency
of the situation and the patient’s general condition. In all
cases of primary optic atrophy, we have used penicillin com-
bined with fever.

Follow-up at frequent intervals with combined clinical,
psychometric, and spinal fluid examinations is essential in
order to evaluate the results of therapy in syphilis of the
central nervous system.

In conclusion, it would appear that penicillin alone, it
adequate dosage, given over a sufficiently long period o
time, is a safe and effective form of treatment in most type
of syphilis of the central nervous system. Further evidence
is necessary to determine whether or not the addition o
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fever therapy enhances the effectiveness of pemallin therapy
1n the forms of the disease which are resistant to treatment
with pemallin alone

Dr McDermott The conference 1s now open to questions
Dr Wolff, would you care to comment?

Dr Harold G Wolff The symptoms wlich are most
troublesome to the clinician are those which occur late m
the course of tabes, when the patient 1s referred to as a case
of “burned out’ tabes I refer particularly to the tabetic
crists and root pains, which ordinanly occur n panents
whose spinal fld and blood are normal, and also cases of
optic atrophy Is there anything to be said about the man
agement of these difficult conditions? I understand that some
cases of optic atrophy are substantially benefited by the use
of malaria I am also told that the process 1s sometimes ar
rested, and that if 1t 1nvolves only one eye, the other eye
fails to become involved What can be said about the effects
of malaria 1n root pains of the tabetic crisis?

Dr McDermott Dr Webster, would you care to speak on
these pomnts?

Dr Webster At a recent symposium on syphilis the varl
ous forms of therapy for primary optic atrophy were X
tenstvely discussed I find myself on the fence regarding the
benefit of any therapy for optic atrophy There has always
been the hope that the disease can be arrested, but the situa
tion 1s now becoming one mn which those who have had 2
great deal of experience are growing more and more pesst
mistic about the results of treatment of primary optic atrophy
due to syphilis This was reflected 1n the recent summary
on this subject by the Syphilis Study Section which con
cluded that there was not enough evidence for a comparison
of the results of pemallm and malana with those of chemo-
therapy and malana Qur own experience 1s also mcotlt
clusive, but 1t 1s by reason of this very lack of conviction tha
we continue to use malaria i prunary optic atrophy
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Dr McDermot! Does not the evidence show that malarin
withiout cliemotherapy 1s of no use 1t 21l

Dr Webster Yes but I am pesstmustic on the effect of
any form of theripy of this conditien although here and there
something seems to happen to make us suspect that the treat
ment might have rrested the disese

Dr McDermott Dhid I understand you to say that the course
of a tabetic s pamns 1s altered by pemallin?

Dr Tiebster 1 might begin the answer by staung that 1t
was our behef thit thiamine chlonde which we used for a
number of years provided distinct relief of symptoms There
are however many factors which might enter mto such
rchiefl namely changes mn climate suggestion and others
In the presence of an active spinal fliud we beheve that
penialli therapy benefits the patient beyond a question of
doubt In the socalled burned-out individuals with nega
tive spmal flurd there 1s no satisfactory evidence of benefit

Dr McDermott The situation in tabes 1s a good example
of the fact that the diagnostic and therapeutic aspects in
syphilis have advanced far more than our understanding of
the disease 1t 1s difficult to understand how an antimicrobitl
agent could possibly affect the pamns of tabes because such
an agent could exert an nfluence only on the microbes It
15 difficult to concewve of an infection lasting 20 years
progressing 1n no other way than to produce bouts of severe
pain at long mtervals Yet that 1s exactly what seems to hap-
pen I must admut that 1t 1s extremely difficult to arnive at
a conviction regarding the value of a new agent for the re
hief of pain in a patient with tabes but 1 may express my
belief that I have never been convinced that any of the
agents previously used namely malarnia metals or vitamins
significantly altered the pain Despite all of these forms of
therapy whenever 1 saw one of these patients approach 1
felt a strong inchnauion to turn and run I am inclined to
believe that pemallin has somewhat altered the situation



12 CORNELL CONFERENCES ON THERAPY

and that this agent does influence these pains, but it is my
impression that the effect is not very substantial. I believe
you have in your series here patients who have developed
gastric crises while receiving penicillin.

Dr. Wolff: What are the current views concerning the role .
of malaria in these various types of syphilis? Is its effect in
any way different from that of raising the temperature by
some hot-box method?

Dr. McDermott: That is also an unsettled question, A
special immunity factor is a possibility in the case of malaria.
However, fever induced by mechanical means produces re-
sults difficult to distinguish from those of fever induced by
malaria. It is extremely likely that there is no difference in
the mode of action.

Dr. Webster: It might be interesting to mention at this
point that some benefit is derived from shock therapy and
penicillin.

Dr. Wolff: In what group?

Dr, Webster: In paretics.

Dr, McDermott: Are there other guestions?

Dr. McKeen Cattell: Have you thrown the arsenicals out
entirely in the treatment of neurosyphilis?

Dr. Webster: T would say that there is no question at all
of the desirability of discarding tryparsamide. There is 50
much danger in this drug. Penicillin accomplishes more
a much shorter period of time. I would go further and state
that the same applies to other forms of arsenic and bifmuth-
Penicillin produces little or no toxic effects and is just as
effective therapeutically as arsenic and bismuth. Further-
more, there is the important factor of the markedly .shortencd
period of treatment in the case of penicillin. 1 believe !ht.!l';:
is now general agreement that it is possible to accon_lgllf
as much in all forms of neurosyphilis with the use of penicillin
as with arsenic and bismuth. .

Dr, Cattell: Do you not use arsenic in this hospital?



TREATMENT OF NLUROSYPHILIS 113

Dr Webster No

Dr McDermott Those who sull hold to arsemic and bis
muth are 1 behieve ultrconservative 1 do not think there
1s the slightest doubt that pentaillin 1s more effective than
any chemotherapy 1s 1 theripeutic rgent for syphilis of the
central nervous system It was never possible to produce the
profound and extensi e cerebrospinal chinges with the agents
used prior to pemailhin

Dr Wolff It my shock you to know, Dr Cattell, that in
a careful search of the New Yorl Hospital today for an
ampoule of neoarsphenamine none could be found

Dr Janet Travell 1 had the same experience

Dr Webster 1m glad to hear that

Dr Cattell Should we take 1t out of the Formulary?

Dr Webster 1 wrote a letter yesterday at someones re
quest making that recommendation

Dr McDermott 1 see no reason for it to be in the Formu
lary because Vincents imfection of the mouth can also be
treated better with other drugs

Dr Ralph R Tompsett 1 wonder 1f Dr Webster would
enlarge on his statement 1bout the Herxheimer reactions?
Was he referring to the Hersheimer reactions m neuro-
syphilts and 1if so are they dangerous? He also referred to
altergic reactions i pemcillin therapy Would he say more
about these?

Dr Webster The subject of allergic reactions s a fairly
large one 1 was referring sumply to the ordinary hypersenst
tivity reactions which are encountered in some mndividuals
following the administration ol pemiciiin There has been
some reference 1n the literature to Herxheimer reactions
neurosyphilis especially in paretics and to a lesser extent
tabetics A few observers have noted that the hghtning pams
1 tabes are increased during the period of pemaillin therapy
Others have reported that the degree of psychosis 1s increased
tn pareties These observations have not been sufficiently con
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firmed, and I do not believe that enough nformation ¢
~cerntng them exists to decide whether they are the result
therapy or merely comcidental Doctors Moore and Farn
reported a few cases in which a rise 1n temperature follow
the admmstration of pemallin to Ppatients with neurosy|
1lis but there were no untoward effects and these few
have been comncidental

Dr McDermott Are you afraid of a Herxhetmer react
n neurosyphilis Dr Webster?

Dr Webster 1 am not We have had no such reactic
here It 1s only fair to state that there are some who holc
contrary view

Dr McDermott 1 am mchned to agree with you Spi
chetes are necessary to produce the reaction which refle
the killing of spirochetes The reaction 1s transient 1 shou
like to stress the desirability of gomng ahead with the tre
ment It should not be mnterrupted because of the reactic
The reports on Herxheimer reactions 1n tabes are 1n need
careful scrutiny since a true Herxheimer reaction wou
mvolve the assumption that there are spirochetes n tabi

Dr Wolff Would you say something about the publ
aspect of the new treatment? Is there any evidence that
mtensive preoccupation with the treatment of very ear
syphilis 1s reducing the amount of neurosyphilis?

Dr McDermott It 1s too early for a conclusive answer |
that question The amount of early neurosyphilis occommys
as a relapse of infectious syphilis treated with pemcillin ¢
treated with other rapid methods for that matter is very sma
mdeed If the patients had only one syphiliuc mfection a:
that were treated with peniaillin I have httle doubt that
mcidence of neurosyphilis would decline However, thett; :
the pomnt that some of these patients have 3 4,0r5 m(:
tons of syphilis and how that would affect the mcidence
late neurosyphihis only time can tell 100

Dr Webster Dont you think we shall have to wait
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15 years, a time sufficiently long to give these patients n
opportunity to develop neurosyphilis, before the effect of
the treatment on the incidence of neurosyphilis can be prop
erly judged?

Dr McDermott Perbaps 1t doesn t have to take so long
1 believe that the patient who 1s free from neurosyplulis 2
or 3 years after the imt1nl syphilis, and who does not acquire
the disease agun, wiil not develop neurosyphilis 1 thmk
the patient can be assured early 1n the game, that the chance
of developing neurosyphilis 15 neghigible, provided these
conditions prevail effective treatment of early syphils, ab
sence of reinfection, absence of neurosyphilis after a lapse of 2
or § years following the smual attack That may not apply to
the development of tabes 1n all cases of syphnlis We stmply
do not understand the conditions which apply to tabes

Dr Webster, would you tell us something about your
plan for follow up®> How long does one pursue 1t and what
cniterit are used?

Dr Webster T might descnibe the routine we use here
We try to see all patients with neurosyphihs treated with
penicillin at mtenvals of a month after theiwr discharge from
the hospital We endeavor to examine the spinal flud at in
tervals of three months 1n the first year If the spinal flud
becomes negative and remains so for a year, the intervals
between examinations are prolonged On the other hand 1f
the abnormal findings 1n the spinal fluid remain unchanged,
the follow up 1s made more mtensive All patients with syph
1hs of the central nervous system should remain under ob
senation for ife

Dr Wolff 1 wonder 1f we could have some more discus-
sion of the laboratory tests as guides to improvement after
treatment by peruallin alone, or by combined treatment

Dr McDermott The evidence 1s fairly good that the ab-
normal findings 1n the spinal fluid, namely, increase 1n cell
count, increase in total protemn, and the abnormal protein
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refiected 1n the gold curve, disappear with approximately
the same speed under treatment with either peniaillm or
malarta The same 15 true of the Wassermann test, but mod:
fications of the complement fixation tests have greatly m
creased their sensitivity For these to become totally negative
would frequently take as long as 4 or 5 years

Dr Wolff Do you refer to both blood and spinal flud?

Dr McDermott I was speaking only of the spinal fluid
It 15 easter to reverse serologic tests of the blood than of the
spinal flud In a long treated neurosyphilitic, 1t 1s not un
common to find the blood serology negative but the spinal
fluid quirte * actwve *

Dr Webster Don't you believe the type of syphilis would
have a bearing on this pont? Don't you think that the m
flammatory types, such as acute syphilitic menmngus and
possibly menimgovascular syphilis, show improvement 1n cells
and protein of the spinal fluid more rapidly after penicillin
than after malarta? 4

Dr McDermott 1 am glad you brought up that pomnt It
15 posstble to compare the two agents only 1n those types 10
which one or the other 1s used Syphilitic meningtis has
never been treated with malarta

Dr Wolff Could you perhaps sketch on the blackboard
the general course of the changes in the Wassermann test
during the first few months of vigorous treatment, and aIst:
the changes that one might expect 1n the ensuing 4 or 5 years

Dr MecDermott For example, 1f one starts wath a st tube
titer, at the end of one year after completion of treatment,
1t may go down to four or a little less At the end of 2 tﬂ‘i
years only a very low titer may remamn In this case 1;’
wise to have the tests made by the same laboratory un er
the same conditions A titer which has become very low may
be found positive by one laboratory and negative by a“"‘;’g

Dr Wolff 1 take 1t, then, that after the complement
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tion test has fillen to 1 2+, you mught allow the patient
to carry that the rest of lus hife

Dr McDermott If the situntion 1n syphihis 1s compared
with that of other imfectious diseases the persistence of a
positive serology cannot be regarded 1s harmful When the
syphilologist ums at absolute disippearince of the positive
serology, he 1s amming 1t a result smpossible to achieve in
other infections Sociologic and emotionnl factors 1ssociated
with the presence of a positive serology provide a strong
pressure belund the aim for a negative serology I 1m sure
that as many people are injured by the knowledge that they
have syphilis even of an inconsequentinl nature, as are
harmed by the organic changes of syphilis

Dr 1Vebster Dont you think that the longer the patient
has had syphilis of the central nervous system the more diffi
cult 1t may be to reverse the positive serology?

Dr McDermott 1 do not know whether 1t 15 a general
rule Your reference to the rapid reversal in the case of acute
syphiliic menimgitis supports the view However whether
a difference would be 1n evidence 1n a comparison between
for example a disease with a duration of 5 years and one of
10 years I cannot be sure

Dr Webster 1 have the impression that the reversal of a
positive serology 1s more readily achieved tn early than in
long standing cases

Dr McDermott That seems reasonable

Dr Webster 1t 1s important to bear in mund that m some
patients the positive reaction of the spinal fluid cannot be
reversed regardless of the amount of treatment As Dr Mc
Dermott has ponted out after 2 vigorous course of therapy
the syphilitic process 1s probably arrested and nothing 1s to
be gained by contimung treatment for the rest of the patient s
lfe

Dr Wolff May 1 ask another question? Is there any new
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information regarding spontaneous reversal of syphulis of the
central nervous system?

Dr. McDermott As far as I know, there 1s none For in
formation concerning a spontaneous cure of syphilis we fall
back on the report of Bruusgaard about 20 years ago Al
though that study fails to meet entirely sausfactory scientsfic
standards, 1t 1s a notable contribution It calls attention to
the fact that many patients with syphilis are not seriously
affected by 1t

Visitor Is there any information available on the course
of syphilis acquired stmultaneously with gonorrhea? I refer
to pattents who acquire both diseases 1 the same exposure,
who recetve a few “shots” of pemiciilin, and subsequently turn
up with a positive spmal fluid or posittve blood serology

Dr McDermott 1 have forgotten the exact ncidence of
this combination, but I believe 1t 15 1n the neighborhood of
2 per cent Would you know exactly, Dr Heimof?

Dr Leonard L Heimoff Itisfrom 2 to4 per cent

Dr. McDermott Among men in the Army with acute
gonorrhea who received pemiallin theripy for the gonor
thea, 2 to 4 per cent were subsequently found to have mn
fectious syphilis, presumably acquired from the same ex
posure Those represent partially treated syphilitic infectrons
mn which the host parasite relationship may have been up-
set by the pemcillin

Dr Hemmoff The only difference we observed n these
muxed mfections was 2 delay m the mncubation pertod of
syphilis It took about a week longer for the chancre to 19‘
pear, 1t appeared in a month rather than mn 2 or 3 weeks
There 1s also the fact that m most of them the chancre did
not appear at all, but a positive serology developed 1 4h‘°
6 months, rather than 1n the more usual pertod of 3 months
We had to follow these cases serologically for 4 months be
fore 1t was safe to discharge them from observation

Dr McDermott In other words, a man treated for gonor
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rhea was also observed for a period of 4 months as a syphilitic
suspect, is that so?

Dr, Hewhoff: Yes.

Dr. McDermott* Was that only the casc when the patient
had received pemallin?

Dr. Hexmoff: Yes.

Dy, McDermott: Dr. Wolff, have you any notion as to how
the pains of tabes are brought about? I vagucly recall a patient
with some type of tumor, whom you showed us at Grand
Rounds about a year ago, i whom you postulated vascular
reflexes as an explanation of paroxysms of pun.

Dr. Wolff Your memory of the case 1s correct. It was my
notion that the tumor, by irritating the sensory root, reflexly
produced vasoconstriction 1n the sensory root. The tumor was
pressing more or less continually, but the pain was parox-
ysmal,

Dr. McDermott Do you assume a similar mechanism as
the cayse of the pain 1n tabes?

Dr. Wolff That explanation has seemed attractive to me,
since the dorsal oot ganghon has such a limted capillary
supply, about as litle blood supply as in ordimary white
matter. There 1s little margin of safety, and any minor vas-
cular derangement mmght readily give nse to spontancous
discharge of a painful nature. What, 1n turn, imtates the
vascular discharges, we do not know It may be some minor
change 1n the neighborhood, such as slight edema, which may
have nothing to do with the syphilis 1self. Yet the fant re-
striction of the blood supply may give rise to the painful
reaction,

Dr. McDermott That 1s a very attractive hypothesis to
explan such paroxysms of pamn 1 a state of a disease which
18 more or less constant for years.

Dr. Webster: 1 thinl chimatologic factors could explain
such paroxysms.

Dr. Wolff. I believe 5o too. A cold day, drafts, cold drinks,
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or hot drinks of water set off tic They might act simlarly
setting off an attack 1n a tabetic

Dr Webster After a few bad days, tabetics come flocking
1 for therapy of some Lind

Dr McDermott Have you noticed any increase in the
incidence of herpes zoster 1n tabetics who have been treated
with pemicillin?

Dr Webster 1 have not Perhaps Dr Peabody has

Dr George E Peabody 1 have seen only one case

Dr McDermott Every now and then a patient with tabes
develops herpes zoster, particularly after a bad bout of pamn
Early 1n the days of peniaillin therapy, the frequency of these
cases seemed to have increased, and the question arose
whether 1t might be 1n some way related to an effect of the
drug I know of no evidence for 1t 1 suppose there 1s nothing
n

Dr Wolff After a severe bout of pamn, trigemnal tic 15
also sometimes followed by herpes

Dr George Reader 1 wonder 1f you or Dr Webster would
comment on the danger of malarial therapy 1n tabes

Dy McDermott 1 would like to ask Dr Webster to com
ment on that Perhaps he also wishes to compare peniclln
therapy with malanal therapy in neurosyphilis ‘Which 15 the
less expenstive and less troublesome to apply?

Dr Webster 1 believe all agree that there are no serious
complicattons following pemicillin therapy, while, even un
der the best circumstances there 1s 2 mortality of 3 to 5 per
cent with malanal therapy of central nervous system syphlhs
There 1s no doubt of the fact that pemaillin therapy 1s easicr
to apply Here we are inclined to hospitalize the patu;lnltss
but ambulatory treatment of central nervous system syp! 111
15 feasible, and 1s being carried out 1n other places especxa}lY
with procame pemallin Ambulatory treatment materia y
reduces the expense Where possible or where there 15 re:s
sonable possibility that one form of therapy 1s as effective
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the other, penicillin is certainly preferable. Which. of the
two forms of treatment is the more effective is at present the
basis of controwcrsy. 1E penicillin does not turn out to be in-
fertor, the preference for penicillin will be decisive,

Dr. McDermott: How much does it cost for procaine peni-
allin in the treatment of a case of neurosyphihs?

Dr. Webster: Tt is about $70 for a course of therapy last-
ing 14 days. In the ambulatory form of treatment the patient
can go on working,

Dr. McDermott: How long would the patient be out of
work 1n treatment with malana? What would be the cost
there?

Dr. Webster- Lach treatment with malaria represents an
expenditure of several hundred dollars of someone’s money.
In this hospital I think our average period of hospitaliza-
tion 1s at least three weeks 1n all cases of malana. Many stay
longer. Then there 1s the period of convalescence. Federal
and state health authoriues feel very strongly about the dis-
advantages of long hospitahzation. This 1s why they are
worling so hard to develop methods of ambulatory treat-
ment.

Dr. Wolff Is there any danger of sertous dysfunction in
tabetics during treatment with malaria?

Dr McDermott There certainly 1s Manifestations of dam-
age to proprioception are distinctly greater when the patient
1s put to bed Even with the relatvely bemign therapeutic
malaria which we use, 1015 quite impossible to Leep the panents
up and about They are too weak.

Dr. Webster Gastric crises are precipitated by malaria.
The lightning pains are very severe when precipitated either
by artsficial fever or malana.

Dr. Wolff How about the bladder?

Dr. Webster. In this hospital we have had several indi-
viduals who developed cord bladders during malarial therapy.
The pauent's vascular system 1s also an important considera-



Management of Thyrotoxicoss

Dr Ephrarm Shorr In the past b years, two conferences have
been held 1n this mstitution for the purpose of exploring and
crystalhzing developments m the management of hyperthy
rordism Advances 1n our knowledge of this problem were
sufficiently rapid to make this necessary As I view the past 25
years of thyroid history, which corresponds approximately to
the span of my personal famliarity with 1t, I am struck by the
fact that 1n the pertod of the first 15 years, an interval of 5 or 10
years between conferences on hyperthyroid therapy would not
have been too long, because of the slow advance of basic dis
covery The disclosure that thiouracil has the property of
causing thyroid hyperplasia stmultaneously with dummnished
thyroid activity provided the impetus to one of the most sig
nificant developments mn the past decade The entire problem
of the nonsurgical treatment of hyperthyrordism has come
under scrutmy with attention focused not only on the poten
tralittes of numerous thioureas, but also on radioactive 1odine
for the cure of hyperthyroidism The enlarged perspective af
forded the opportunity to consider from numerous angles the
relative merits of nonsurgical and surgical treatment of Graves
disease

In the conference this afternoon we shall have the benefit of
the keen observations and rich expertence of Dr Trunnell of
the Memorial Hospital and the Endocrine Clinic of our hos
pital Dr Trunnell wili open the discussion

Dr jack B Trunnell Thyrotoxicosisisa disordered state of
metabolism, the cause of which 15 not known 1n most cases

124
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‘Thercare a few types in which the causes are now known They
are not common 1 shll do little more than name them for, 1f
the cause 15 \nown, the tretment is 1 most mstances self-
evident

It 1s almost certunly a fact that the syndrome of thyrotoxt
costs 15 usually caused by overproduction of thyroid hormones
m the thyroid gland Whether or not this overproduction 1s
brought about by some physiologic aberration primanly 1n
the thyroid gland or ndirectly by overproduction or under
production 1n other endocrine glands, 13 a matter of conjec
ture Some types of pituitary overactwity, chiefly acromegaly,
are often associated with hyperthyroidism The notion that
the common garden variety of hyperthyroidism may result
from piturtary overactivity has few adherents and 1s sustained
by negligible evidence We occasionally encounter an indi
vidual whose hyperthyroidism comes from a bottle The term
thyrotoxicosts factitia 1s applied to 1t It 1sn t always easy to
establish this diagnosis because, for some strange reason, some
of these patients have a strong disinclination to reveal the fact
that they have been taling a medication, and direct interroga
ton often chats only a firm dental The administration of
thyrotropic hormone may bring on hyperthyroidism Another
vartety of hyperthyroidism 1s seen 1n patients with thyroid can
cer and metastatic deposits Thus 1s very rare The majonity of
these show no evidence of hyperthyroidism, even cases with as
much as two hilograms of metastatic thyroid which has the ap-
pearance of functioning ussue on morphologic examination
In these cases, transient hyperthyroidism may result from the
thyroid hormone entering the circulation during the break-
down of thyroid cancer 1n which hormone has been producéd
and stored

I shall now outline briefly the various methods of treatment
of hyperthyroidism The order in which 1 wil refer to them 1s
not that of their relative importance Iodine plays a role in the
vanious phases of the treatment of Graves disease, but 1ts uul-
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1ty has several initations In some muld cases, the use of jodine
alone, 1 the form of potassum 1odide, Lugol's solution, or
the syrup of hydriodic acid, may serve to control the hyper
thyro:d state for farrly long periods, but 1t 15 not an especially
potent agent and, whule 1t may lessen the symptoms, 1t often
fails to bring the metabolic rate down to a normal level i a
severe case A more dependable application of 1odine 15 1ts
use for producing a remission 1n preparation for thyroidec
tomy It has the advantage of being simple to adminuster Itis
mexpensive It 1s usually not toxic, although there are some
who exhibit specific hypersensitivity to 1odine Escape from
the action of 10dine represents one of the disadvantages of 1ts
use both 1n the long term treatment of hyperthyroidism and 1n
1ts more 1ntensive application preparatory for operation How
10dme produces its effects 1s the subject of controversy Accord
1ng to one view, 1t blocks the sttmulating action of the thyro-
tropic hormone It may do this exther 1n the gland at the site
where the thyrotropic hormone functions, as suggested by the
work of Rawson, or elsewhere

The surgical treatment might be mentioned next There1s
little obscurity or controversy in regard to the mechanism by
which surgery brings about the results There 1s some 1ndica
ton that lymphoid or muscle tissue gives rise to substances
with calonigenic properties pecultar to the thyroid hormone,
but, even 1f they do, the amounts are msufficient to produce
hyperthyroidism The mechanism of action of thyroidectomy
15 ssmply the removal of the only nissue 1n the body with a well
defined capacity to produce calorigenic substances The rapid
cure by a single procedure as by the removal of a part of the
thyroid 1s an obvious advantage There are, of course, disad
vantages m surgery There 15 the operatve rish, but this has
become very small, because the means by which patents ar¢
prepared for surgery are effective, and these have almost ellmlf
nated the old bugaboo of the thyroid storm The possibility 0
myxedema after the operation 15 a disadvantage, although this
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comphication may be successfully managed The production of
hypoparathyroidism with the attendant tetany 1s a fairly ser1
ous hazard, and although there are medical measures for treat
1ng 1t, this complication 15 certainly not a pleasant one Injury
or severance of the recurrant laryngeal nerve producing par
alysis of the vocal cord with resulting impairment of speech and
laryngeal obstruction 15 also a rather serious complication, but
1n this the skill of the surgeon plays an tmportant part

The first nonsurglcal measure, after ordinary 10dine, which
achieved any conspicuous degree of popularity, was the use
of the denvatives of thiourea These compounds prevent the
thyroid from synthesizing 1ts hormone They are supposed to
do this by inactivating a peroxidase enzyme, the normal func
tion of whach 1s the oxidation of 1odide to 1odine Tyrosine
cannot combine with the 1odide 10n For this elemental 10dine
1s required, and 1f the thioureas prevent the production of
todine, they also prevent the synthesis of thyroid hormone

The indications for the use of thiouract! are becoming more
and more clear-cut Some mndividuals obtain a permanent cure
after varying pertods of treatment with thiouracil or propyl
thiouracil It would seem that all patients should recewve a
trial of this agent but from the practical standpoint, 1t 1s
well to apply 1t to certain kinds of patients only, namely, those
who can be relied upon to take the medicine regularly, and to
adhere to a plan for regular testing of the white blood cell
count and for frequent measuring of their thyroid activity In
the case in which thiouracil as a permanent treatment s not
feasible, 1t serves very well as a means to prepare the patient
forthyrowdectomy Given together with 1odine, thiouraat pro-
vides a measure that 1s unsurpassed for correcting the meta
bolic state prior to operation

These compounds are not free of toxicity There 1s the rire
istance of fatal agranulocytosts Death from renal failure oc
curs occastonally Thus 15 rare and may be prevented by proper
superusion Unfortunately the close supervision that 1s neces
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sary for this purpose requires a degree of cooperation from the
patient which 15 not easy to secure Another practical problem
anises from the fact that these compounds lead to hyperplasia
of the gland and hypervasculanity, providing the surgeon with
agland that 1s friable, hemorrhagic, sometumes 111 defined, and
hard to manage It 15 a source of real difficulty which can
however, be controlled by the routine administration of 1odine
1n the form of Lugol s solution or syrup of hydriodic acid for
about 10 days to 2 weeks before the operation The odme
prevents the thyotropic hormone from stimulating the thyrod
cells to hyperplasia while the thiouracil continues to suppress
the synthesis of the thyroid hormone

The use of x ray to destroy the thyroid gland 1n the treat
ment of hyperthyroidism was fairly popular at one time, but
1s now much less so It was chiefly applicable to patients who
could not tolerate surgery, such as the poor surgical nsks by
reasons of heart disease, or to patients with recurrences after
several surgical attempts to remove the tissue The main dis
advantage of treatment with x ray 1s the fact that other tissues
are exposed to heavy radiation m the endeavor to apply
enough to the thyroid gland to suppress the formation of the
hormone

X ray has been largely replaced by radioactive rodine as
one of the most recent therapeutic tools It destroys thyroud
tissue 1 much the same way as the x ray It has the advantage
that adjacent tissues receive not nearly as much radsation as
the thyrowd 1tself Its admimstration 1s easy Often one dose
15 adequate 1f the calculations are properly made It 1s su
perior to other nonsurgical management of hyperthyrordism,
especially 1n those pattents who for one reason or another
fail to adhere to the regular schedule of visits and tests neces
sary to avoid treatment that 1s ewther too hittle or too much
Radioactive 10dine 1s mdicated 1n the rare cases of hyperthy
roidism which occur in metastatic thyroid cancer, where the
circumstances preclude operation and x radiation Thiouractl
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and its related compounds sometimes control the hyperthy-
roidism in these cases, but we have evidence which indicates
that the production of thyroid hormone by functional thyroid
cancer differs in some respects from that of the hyperplastic
gland of Graves’ disease, and that the response to thiouracil
is not as satisfactory as one might expect.

1 should like to say a few words on the subject of how to
use radioactive iodine, I hope that my spending more time
discussing this therapy will not be taken to signify that it is
a superior method of treatment. I do not think it is. It has
serious defects at the present time. The ideal treatment has
not yet been discovered. Perhaps the closest to the ideal, in
the present stage of our knowledge, is subtotal thyroidec-
tomy.

1E it is decided in a particular case to treat the hyperthy-
roidism with radioactive jodine, the patient first receives a
very small tracer or test dose of the order of 25 to 50 micro-
curies, the amount depending on the sensitivity of the Geiger
counter which happens to be available. This step serves two |
very important purposes: First, it helps establish the diagnosis
in some of the very obscure cases or to verify the diagnosis
made in other ways; second, by means of this preliminary test
it is possible to determine how much of any dose of iodine
the particular thyroid gland may be expected to collect, and
how long the iodine is retained. The amount of the iodine
lost in the urine provides information concerning these fac-
tors. One then calculates, or what 1s really the case, one esti-
mates the size of the thyreid gland which is to be treated.
From these, the dosage of radioactive jodine is determined.
This procedure calls for more art than science, but unfor-
tunately too many of us are quite artless. In estimating the
size of the thyroid gland, the tendency is to describe it
as smaller than it is, rarely the reverse. It has been found,
largely through the method of trial and error, that 150 micro-
curies of radioactive jodine 131 per gram of estimated thyroid
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putalization Many patients farled to show any response so
that the operation would be postponed almost indefinitely
During these long periods of warting the surgeon and intern
15t were m almost daily conference m order to spot the day
which seemed optimum for the operative procedure Even so
the postoperative thyroid storm was not infrequent and many
of these patients died Since the use of thiouracil or propyl
thiouraail for preparation, I have not seen a single thyrod
storm following the operation

It 1s no longer necessary, 1n most mstances, to have the pa
tient 1n the hospital for periods of weeks to months as used
to be the case, to prepare for the surgical procedure It 1s now
our usual practice to pursue the patients course through
visits to the cliic or the office until the signs of hyperthy
rotdism subside and a remission from the use of thiouracil or
propylthiouracil together with 10dine 1s established The pa
tient 1s then admutted to the hospital a few days prior to the
date which 1s set for the operation

Dr Trunnell has already referred to the need for 1odine
With propylthiouracil alone, the operator 1s confronted with
a gland which 15 exceedingly vascular and friable and the
operative procedure may be complicated by active bleeding
When an adequate amount of 1odne 15 used 1n the preop
erative period, the gland 1s apt to be firm easily delvered and
1s not likely to present undue bleeding when the clamps ar¢
placed The view that propylthiouracil has made the surgical
procedure more difficult does not cowncide with my expen
ence when 1odine 1s also used for an adequate period and i
adequate dosage

Prior to the pertod of this type of preoperative preparation
the two stage operation was performed from time to ume
These were the cases in which the operation had to be aban
doned after a lobectomy, and then completed about ten days
later This was made necessary by the appearance of threat
ening signs During the operation, not mfrequemly the pulsc
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rate rose and reached very high levels This dangerous state
was considered to be duc to the hiberaton of thyroid hormone
The anesthetist would often become alarmed, and 1t was con
sidered wise tonterrupt the operation Since the use of propyl
thiouracil, T have not had to do tlus and I believe that none
of us who operates here has been forced to perform the two-
stage operation

‘There are several other serious problems in hyperthyro:d
1sm, which have been partly or whotly solved by the new de
velopments of the pist few years A radical change has taken
place 1n the treatment and outlook for the so-called juvenite
goiter This toxic goiter always presented serious difficulties
Up toas recently as 5 or 6 years ago, we were forced to operate
on many chnldren The results were aimost umformly poor
Most of the juvemle group were admitted to the hospatal and
observed for protracted periods, sometimes months, before
the operation The operative procedure was hazardous The
thyroid storm was frequent The death rate was relatively
Ingh Recurrence of the hyperthyroidism following discharge
from the hospital was common Since working i the Endo-
crine Clinic here, 1 have been greatly impressed with the re
markable results produced by propylthiouraail 1n children
who take the treatment while they continue their work at
school We have not operated on a single juvenle goiter

‘The juvenile group and the elderly persans with advanced
cardiac disease made up the bulk of high sk cases They
headed the list of mortahities With the new preoperative
preparation, the hazards of thyroidectomy have markedly de
creased Our mortality rate has become neghigible, partly be-
cause high nsk cases such as those I have just mentioned are
less prone to come to surgery Many of them have been man
aged successfully with propylthiouracil, and now with radio-
active 10dine

Carcinoma of the thyroid may also be included among the
surgical advances The diagnosis of carcinoma of the thyroid
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gland has been made much more frequently 1n the past 10
years than previcusly In the past we were inclined to carry
out mimmal procedures 1n these cases It 1s now the practice
to perform a total thyroidectomy, and many surgeons adso-
cate radical neck dissection on the side where the tumor was
removed If careful microscopic examination shows carcinoma
1n the other lobe, bilateral radical neck dissection should be
performed Dr Trunnell has mentioned the use of radioactive
1odine 1n conjunction with surgery

In connection with the more frequent diagnoss of carci
noma of the thyroid and the more extensive procedures 1n
treatment, there are stil some unanswered questions We fre-
quently remove what we believe to be a nontoxic adenoma
and then the pathologist reports a carcinoma We thus find
ourselves 1n the unpleasant position of having performed only
a mimimal operative procedure on what was considered to
be a carcinoma We have to give some thought to the ques
tion whether carcmoma of the thyroid has really become
more frequent, or whether it 15 a case of finding more of them
because we search more carefully, or whether we name more
tumors carcinoma by reason of a change 1n pathologic critena

Dr Shorr It 1s a matter of some satisfaction to find our
selves, as we do at the present time, 1n a position to be able
to choose the type of therapy in Graves disease I havea feel
ang that the audzence 1s teeming with questions Let us have
them L should
Dr Harry Gold Dr Shorr, I have a question or two I snou
like to ask Only a few years ago, the new nonsurgcal ueali
ment of Graves disease was so popular a subject that the tltdf
on a program was certain to fill the seats as well as the sbalrtl3C
g room of lecture halls I attended a number of theseued
tures It 15 my recollection that quite generally speakers !01 -
the death Lknell of surgery i Graves disease The pendu uhe
seems to have swung back from that extreme position, andut .
apprehension that thyroid surgeons might not find enoug
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1n the thyrowd gland to keep them busy seems to have vanished.
Is that actually the case?

The answer to another question might serve as an ampli-
fication of the first Is 1t proper to assume that what happens
to the patsent with Graves discase depends on whether he
lands 1n the hands of an expert thyrotd internist or an ex-
pert thyroid surgeon? Are the two hikely to offer sumilar ad
vice, or 1s the wntermist apt to attempt to bring the hyper-
thyroidism under control with propylthiouracil and main-
tain the results with thus drug, while the surgeon will proceed
directly to utilize the propylthiouracil as a means of prepara-
tton for operation? I have encountered such differences 1n
procedure depending on whether 1t was an internist or a sur-
geon the patient consulted 1 merely wonder how general
that difference 1s

Dr Trunnell 1 would like to refer this question to Dr.
Cohen, particularly the point with regard to the use of propyl-
thiouracil over a long period as the definitive therapy in com-
panson with 1ts use for preparation in a plan for immediate
surgery

Dr Shorr Dr Cohen, would you take up this point?

Dr Eugene Cohen 1should like, first, to say a word or two
about the drugs During the conference, reference was fre-
quently made to thiouracil with the imphcation that this
compound and propylthiouracil are mnterchangeable This 1s
not the case The propyl compound 15 much less toxic Thiou
racil 1s responsible for several instances of fatal agranulocytosis

In regard to Dr Gold s question, I would say that about
80 per cent of the hyperthyroid patients whom I see even
tually go to the surgeon I believe that Dr Shorr holds that
the number who end up as surgical problems 1s smaller, about
60 per cent

Dr. Gold Your procedure would, I presume, be that of the
intermst What advice would the patient recenve if he went
to the surgeon first?
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Dr Cohen As I stated, i my experience, after propyl
thiouracil therapy, 4 out of 5 patients have 1n the end to be
referred to the surgeon

Dr Gold That 1s iteresng enough, but not quite an
answer to my questton I have not made my pomt clear Let
us try 1t this way Does the surgeon advocate a tral of propyl
thiouractt as a defimitive form of treatment 1n the conven
tional case of Graves disease, or 1s his use of the drug from
the very start only a measure to prepare the patient for opera
tion?

Dr Eckel 1 will answer that question by saying that the
surgeon should make a trial of propylthiouraci! first

Dr Gold I take 1t, then, that you beleve there are enough
cases of Graves’ disease 1n which propylthiouracil produces 2
lasting cure to justify the medical tral first IE the trial proves
unsuccessful, you turn to operation 1f, on the contrary 1t
does prove successful, the surgeon continues, or should con
tinue, the medical treatment, or posstbly turn the patient
over to an iternist who may have more time for such things

Dr Shorr 1 percewve a dnft toward a nigid position 1 the
treatment of Graves disease The history of thus disease should
warn us that we are probably far from the end of the chapter
It 18 too early to adopt any routine method exclusively There
are always a few cases that fail to respond to one or another
method There are recurrences after surgery There are fail
ures with radioactive 1odme There are also fartures with
propylthiouracil In view of this state continued mvestiga
tion 1s 1nperative, and one cannot emphasize too strongly
the need for mndividualizing treatment in the hope that
expertence with various methods might help to elucidate
the etiology of Graves disease 5

Dr Gold How do you account for the fact that 4 out
of the patients who are given a trial of propylthiouracil therapy
eventually come to surgery? Is 1t a case of only about 20 pif
cent of the patients being sufficiently sensitive to the drug



MANAGEMENT OF THYROTOXICOSIS 187

the remainder either acquiring tolerance, or from the very
beginning failing to respond no maiter how much of the
drug 15 given or how long the admimstration 15 continued?

Dr Cohen Almost all patients with Graves disease respond
to propyltluouricill The reason we turn to surgery so often
1s the difficulty in mamtaiming the results satisfactorily over
long periods of ime 1 might mention a few of the complicat
ing factors The thyroid gland may become enlarged and may
cause pressure symptoms The degree of control of the Graves’
disease by means of the drug 1s often inconstant, and 1f the
heart 1s involied, troublesome symptoms may appear Incon
stant control of the hyperthyroidism may be due to the pa
tient s farlure to take the medication regularly The drug s
sometimes discontinued during infection If the patient
travels, the basal metabolism and blood cholesterol tests as
guides to dosage are often neglected In cases which we have
obsenved for periods of 6 or 7 years, we have found that the
required dosage varies considerably, both between patients
and 1n the same patient at different umes Some have requured
200 or 300 mg of propylthiouraail duly during the entire
period, while 1n others 1t was found necessary to reduce the
early large doses to 75 or 50 mg daily for maintenance In
these the conunued use of the larger doses would lead to
hypothyroidism When the drug 1s used for protracted periods,
temporary factors appear which dimimish the efficacy of the
small doses giving nise to periods of Graves disease Because
of these prablems, and of the fact that surgical complications
are so few 1n large medical centers we ultimately refer the
major proportion of our patients for surgical operation It
would be interestng to know what others have found 1n this
connection

Dr Gold That has been my experience also A satssfactory
remussion 15 easity induced by propylthiouracil, but to main
tan 1t 1s another matter Something seems to be forever hap-
pening to upset the smooth course Unexpectedly, the basal
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Dr. Cohen- As 1 stated, 1n my experience, after propyl
thiouracil therapy, 4 out of 5 patients have n the end to be
referred to the surgeon

Dr Gold That 1s mteresting enough, but not quite an
answer to my questton I have not made my pomt clear Let
us try 1t this way Does the surgeon advocate a trial of propyl
thiouraci! as a defimitive form of treatment 1n the conven
tional case of Graves’ disease, or 15 his use of the drug from
the very start only a measure to prepare the patient for opera
tion?

Dr Eckel T will answer that question by saymng that the
surgeon should make a tnial of propylthiouracd first

Dr Gold 1 take it, then, that you beheve there are enough
cases of Graves’ disease in which propylthiouract] produces a
lasting cure to justify the medical trial first If the trial proves
unsuccessful, you turn to operation, if, on the contrary 1t
does prove successful, the surgeon continues, or should con
tinue, the medical treatment, or possibly turn the pauent
over to an mternist who may have more time for such things

Dr Shorr 1 percewve a drift toward a rigtd position in the
treatment of Graves' disease The hustory of this disease should
warn us that we are probably far from the end of the chapter
1t 15 too early to adopt any routine method gxclusively There
are always a few cases that fail to respond to one or another
method There are recurrences after surgery There are fail
ures with radioactive 10dine There are also farlures with
propylthiouracil In view of ths state, continued mvestig?
tion 1s mmperative, and one cannot emphasize too strongly
the need for ndividualizing treatment 1 the hope that
experience with various methods might help to elucidate
the etiology of Graves disease 5

Dr Gold How do you account for the fact that 4 out 0
of the patients who are given a trial of propylthiouracil therapy
eventually come to surgery? Is 1t a case of only about 20 P‘;r
cent of the patients being sufficiently sensitive to the drug
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the remainder erther acquiring tolerance, or from the very
beginnmg faling to respond no mntter how much of the
drug 1s grven or how long the administration 1s continued?

Dr Colien Almost 11l patients with Graves disease respond
to propylthiouriail The reason we turn to surgery so often
1s the dafficulty in muntuning the results satisfactorily over
long pertods of ime I might mention a few of the compheat
mg factors The thyroid gland m1y become enlarged and may
cause pressure symptoms The degrec of control of the Graves
disease by means of the drug 1s often inconstant, and 1f the
heart 1s involved, troublesome symptoms may appear Incon
stant control of the hyperthyroidism may be due to the pa
tient s failure to take the medicauion regularly The drug 1s
sometimes discontinued during mfecuon 1f the patent
travels, the basal metabolism and blood cholesterol tests as
guides to dosage are often neglected In cases which we have
observed for periods of 6 or 7 years, we have found that the
required dosage vanes considerably, both between patients
and mn the same patient at different imes Some have required
200 or 300 mg of propylthnouracil daily during the entire
period, wlile 1n others 1t was found necessary to reduce the
early large doses to 75 or 50 mg daily for mamntenance In
these the conunued use of the larger doses would lead to
hypothyroidism When the drug s used for protracted periods
temporary factors appear which diminish the efficacy of the
small doses giving rise to pertods of Graves disease Because
of these problems and of the fact that surgical complications
are so few 1n large medical centers, we ultimately refer the
major proportion of our patients for surgical operatton It
would be mteresting to know what others have found in this
connection

Dr Gold That has been my experience also A satisfactory
Temission 1s easily induced by propylthiouraal, but to main
tain 1t 1s another matter Something seems to be forever hap-
pening to upset the smooth course Unexpectedly, the basal
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Dr Cohen As 1 stated, 1n my experience, after propjt
thiouracil therapy, 4 out of 5 patients have m the end to be
referred to the surgeon

Dr Gold That 1s interesting enough, but not quite an
answer to my question I have not made my pont clear Let
us try 1t this way Does the surgeon advocate a trial of propyl
thiouracil as a definitive form of treatment 1n the conven
tional case of Graves disease, or 1s his use of the drug from
the very start only a measure to prepare the patient for opera
tion?

Dr Eckel I will answer that question by saying that the
surgeon should make a trial of propylthiouracil first

Dr Gold I take 1t, then, that you believe there are enough
cases of Graves' disease 1n which propylthiouract] producesa
lasting cure to justify the medical tnal first If the trial proves
unsuccessful, you turn to operation 1f, on the contrary 1t
does prove successful, the surgeon continues, or should con
tinue, the medical treatment, or possibly turn the pauent
over to an mternist who may have more time for such things

Dr Shkorr 1 percetve a drift toward a rigid position 1n the
treatment of Graves disease The history of this disease should
warn us that we are probably far from the end of the chapter
It 15 too early to adopt any routine method exclusively There
are always a few cases that fail to respond to one or another
method There are recurrences after surgery There are fal
ures with radioactive rodine There are also fatlures with
propylthiouracil In view of this state continued nvestig2
tion 15 umperative, and one cannot emphasize (03 strongly
the need for individualizing treatment in the hope that
experience with various methods mught help to elucidate
the etiology of Graves disease ‘5

Dr Gold How do you account for the fact that 4 out 0
of the patzents who are given a trial of propylthiouracil therapy
eventually come to surgery? Is 1t a case of only about 20 Pi’
cent of the patients bemng sufficiently sensitive to the drug
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the remainder either acquuring tolerince or {from the very
beginning failing to respond no mntter how much of the
drug 1s given or how long the admimistration 1s continued?

Dr Cohen Almost 11l patients with Graves disease respond
to propyltluourial The reason we turn to surgery so often
1s the difficulty m mauntaimng the results satisfactorily over
long periods of time I might mentton 1 few of the complicat
ing factors The thyroid gland mny become enlarged and may
cause pressure symptoms ‘The degree of control of the Graves
disease by means of the drug 1s often inconstant, and 1f the
Lieart 1s 1nvolved, troublesome symptoms may appear Incon
stant control of the hyperthyroidism may be due to the pa
tient s failure to take the medication regularly The drug 1s
sometimes discontinued during infection If the pauent
travels, the basal metabolism and blood cholesterol tests as
guides to dosage are often neglected In cases which we have
observed for periods of 6 or 7 years we have found that the
required dosage varies considerably, both between patients
and 1n the same patient at different times Some have required
200 or 300 mg of propylthiouracil daily during the entire
period, while 1n others 1t was found necessary to reduce the
early large doses to 75 or 50 mg daily for maintenance In
these the continued use of the larger doses would lead to
hypothyroidism When the drug is used for protracted periods
temporary factors appear which diminish the efficacy of the
small doses giving rise to periods of Graves disease Because
of these problems and of the fact that surgical complications
are so few in large medical centers we ultimately refer the
major proportion of our patients for surgical operatton It
would be interestng to know what others have found n thus
connection

Dr Gold That has been my experience also A satisfactory
remission 1s easily induced by propylthuouraail, but to ma:n
tain 1t 1s another matter Something seems to be forever hap-
pening to upset the smooth course Unexpectedly, the basal
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Dr. Cohen As I stated, in my experience, after propyl
thiouracil therapy, 4 out of 5 patients have 1n the end to be
referred to the surgeon

Dr Gold That 1s mteresting enough, but not quite an
answer to my question I have not made my point clear Let
us try 1t this way Daes the surgeon advocate a traal of propy!
thiouracil as a definitive form of treatment 1n the conven
tional case of Graves' disease, or 1s his use of the drug from
the very start only a measure to prepare the pattent for opera
tion?

Dr Eckel I will answer that question by saying that the
surgeon should make a trial of propylthuouraci first

Dr Gold 1 take 1t, then, that you believe there are enough
cases of Graves' disease mn which propylthiouraci] produces 2
lasting cure to justify the medical trial first If the trial proves
unsuccessful, you turn to operation, if, on the contrary, 1t
does prove successful, the surgeon conunues, or should con
unue, the medical treatment, or possibly turn the pattent
over to an mnternist who may have more time for such things

Dr Shorr 1 perceive a drift toward 2 rigid position i the
treatment of Graves’ disease The history of thus disease should
warn us that we are probably far from the end of the chapter
It 15 too early to adopt any routine method gxcluswvely There
are always a few cases that fail to respond to one or another
method There are recurrences after surgery There are fal
ures with radioactive 1odine There are also farlures with
propylthiouracil In view of this state, continued mvesug{J
tion 15 1mperative, and one cannot emphasize oo strong
the need for ndividualizing treatment in the hope that
experience with various methods might help to elucidate
the etiology of Graves’ disease 5

Dr Gold How do you account for the fact that 4 out 0
of the patients who are given a trial of propylthiouract} lheﬁP¥
eventually come to surgery? Is 1t a case of only about 20 pe
cent of the patents bemng sufficiently sensitive to the drug



MANAGEMENT OF THYROTOYXICOSIS 137

the remainder erther acquiring tolerance, or from the very
begmnning failing to respond no matter how much of the
drug s given or how long the admimstration 1s contmued?

Dr Cohen Almost 1l patients with Grives disease respond
to propylthiouracil ‘The reason we turn to surgery so often
15 the difficulty i muntuning the results satssfactonily over
long pertods of ime I might mention 1 few of the complicat
g factors The thyroid gland may become enlarged and may
cause pressure symptoms The degrec of control of the Graves
disease by means of the drug 1s often inconstant, and 1f the
heart 15 involved, troublesome symptoms may appear Incon
stant control of the hyperthyroidism may be due to the pa
tient s failure to take the medication regularly The drug 1s
sometimes discontinued during infection If the patient
travels, the basal metabolism and blood cholesterol tests as
gwides to dosage are often neglected In cases which we have
observed for periods of 6 or 7 years, we have found that the
required dosage varies considerably, both between patients
and 1n the same pattent at different times Some have required
200 or 300 mg of propylthrouracil daily during the entire
perntod, while 1n others 1t was found necessary to reduce the
early large doses to 75 or 50 mg daily for maintenance In
these the conunued use of the larger doses would lead to
hypothyroidism When the drug s used for protracted periods,
temporary factors appear which dimimsh the efficacy of the
small doses giving rise to periods of Graves disease Because
of these problems and of the fact that surgical complications
are so few 1n large medical centers we ulumately refer the
majgar proporuon of cur patients for surgical operation It
would be interesting to know what others have found 1n this
connection

Dr Gold That has been my experience also A satisfactory
remussion 1s casily induced by propylthiouracil, but to main
tan 1t 1s another matter Something seems to be forever hap-
pemng to upset the smooth course Unexpectedly, the basal
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Dr Cokhen- As I stated, n my esperience, after propyl
thiouraail therapy, 4 out of 5 pauents have 1n the end to be
referred to the surgeon

Dr Gold That 1s mnteresting enough, but not quite an
answer to my question I have not made my pont clear Let
us try 1t this way Does the surgeon advacate a trial of propyt
throuracil as a defimtive form of treatment in the conven
tional case of Graves’ disease, or s his use of the drug from
the very start only a measure to prepare the patient for opera
tion?

Dr Eckel 1 will answer that question by saymg that the
surgeon should mal.e a trial of propylthiouraci} first

Dr Gold I take 1t, then, that you belteve there are enough
cases of Graves’ disease 1n which propylthiouracil produces 2
lasting cure to justify the medical trial first If the trial proves
unsuccessful, you turn to operation, if, on the contrary, it
does prove successful, the surgeon continues, or should con
tinue, the medical treatment, or possibly turn the patent
over to an 1nternist who may have more time for such things

Dr Shorr 1 perceve a dnift toward a ngid position in the
treatment of Graves’ disease The history of this disease should
warn us that we are probably far from the end of the chapter
It 15 too early to adopt any routine method exclusively There
are always a few cases that fail to respond to one or another
method There are recutrences after surgery There are fail
ures with radicactive 1odine There are also failures with
propylthiouracil In view of this state, continued nvestgd
tion 1s 1mperative, and one cannot emphasize too strongly
the need for individualizing treatment m the hope that
experience with various methods mght help to elucdate
the euology of Graves disease

Dr Gold How do you account for the fact that 4 out of 5
of the patients who are given a tral of propylthwuracxl therapy
eventually come to surgery? Is 1t a case of only about 20 pef
cent of the patients being sufficiently sensitive to the drug



MANAGEMENT OF THYROTOXICOSIS 137

the remainder exther acquining tolerance, or from the very
beginming failing to respond no matter how much of the
drug 1s gtven or how long the adminstration 1s continued?

Dr Cohen Almost 11l patients with Graves disease respond
to propylthiouricil The reason we turn to surgery so often
15 the difficulty in mamtuning the results satisfctonly over
long peniods of time I might mention 1 few of the complicat
g factors The thyroid gland m1y become enlarged and may
cause pressure symptoms The degrec of control of the Graves’
disease by means of the drug 1s often nconstant, and 1f the
heart 1s involved, troublesome symptoms may appear. Incon
stant control of the hyperthyroidism may be due to the pa
tient s failure to take the medication regularly The drug s
sometimes discontinued during nfection 1f the patient
travels, the basal metabolism and blood cholesterol tests as
guides to dosage are often neglected In cases which we have
observed for periods of 6 or 7 years we have found that the
required dosage varies considerably, both between patients
and 1n the same patient at different times Some have required
200 or 300 mg of propylthhouracl daily during the entire
period, wlile 1n others 1t was found necessary to reduce the
early large doses to 75 or 50 mg daily for mamntenance In
these the conunued use of the larger doses would lead to
hypothyroidism When the drug1s used for protracted periods,
temporary factors appear which diminish the efficacy of the
small doses, giving rise to pertods of Graves disease Because
of these problems and of the fact that surgical complications
are 5o few 1n large medical centers, we ulumately refer the
major proportion of our patients for surgical operation It
would be mteresting to know what others have found 1n this
connection

Dr Gold That has been my experience also A satisfactory
Temission 1s easily induced by propylthiouraail, but to main
tain 1t 1s another matter Something seems to be forever hap-
pening to upset the smooth course Unexpectedly, the basal
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Dr Cohen As I stated, 1n my experience after propyl
thiouracil therapy, 4 out of 5 patients have i the end to be
referred to the surgeon

Dr Gold That 1s mnteresung enough, but not quite an
answer to my question I have not made my pomt clear Let
us try 1t this way Does the surgeon advocate a trial of propyt
thiouracil as a defimitive form of treatment 1n the consen
tional case of Graves disease, or 1s his use of the drug from
the very start only a measure to prepare the patient for opera
tion?

Dr Eckel I will answer that question by saying that the
surgeon should make a tnal of propylthiouraci] first

Dr Gold I take 1t, then, that you believe there are enough
cases of Graves disease in which propylthiouracil produces 2
lasting cure to justify the medical tr1al first If the trial proves
unsuccessful, you turn to operation if on the contrary 1t
does prove successful, the surgeon continues, or should con
tue, the medical treatment or posstbly turn the patent
aver to an mnternist who may have more time for such thugs

Dr Shorr 1 percewve a drift toward 2 rigid position in the
treatment of Graves disease The hustory of this disease should
warn us that we are probably far from the end of the chapter
It 15 too early to adopt any routine method gxclusively There
are always a few cases that fail to respond to one or another
method There are recurrences after surgery There are farl
ures with radioactive 1odine There are also farlures with
propylthiouractl In view of this state contnued nvestgd
tion 15 mmperative, and one cannot emphasize too strongly
the need for mdividualinng treatment m the hope that
experience with various methods rmght help to elucidate
the etiology of Graves disease

Dr Gold How do you account for the fact that
of the patients who are given 2 trial of propylthiouracil therapy
eventually come to surgery? Is 1t a case of only about 20 per
cent of the patients bemng sufficently sensttive to the drug

4outof b
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the remainder either acquiring tolerance, or from the very
beginning failing to respond no matter how much of the
drug is given or how long the administration is continued?

Dr. Cohen: Almost all patients with Graves® disease respond
to propylthiouracil. The reason we turn to surgery so often
is the difficulty in maintaining the results satisfactorily over
long periods of time. I might mention a few of the complicat-
ing factors. The thyroid gland may become enlarged and may
cause pressure symptoms. The degree of control of the Graves’
disease by means of the drug is often inconstant, and if the
Leart is involved, troublesome symptoms may appear. Incon-
stant control of the hyperthyroidism may be due to the pa-
tient’s failure to take the medication regularly. The drug is
sometimes discontinued during infection. IE the patient
travels, the basal metabolism and blood cholesterol tests as
guides to dosage are often neglected. In cases which we have
observed for periods of 6 or 7 years, we have found that the
required dosage varies considerably, both between patients
and in the same patient at different times. Some have required
200 or 300 mg. of propylthiouracil daily during the entire
period, while in others it was found necessary to reduce the
early large doses to 75 or 50 mg. daily for maintenance. In
these the continued use of the larger doses would lead to
hypothyroidism. When the drug is used for protracted periods,
temporary factors appear which diminish the efficacy of the
small doses, giving rise to periods of Graves’ disease. Because
of these problems, and of the fact that surgical complications
are so few in large medical centers, we ultimately refer the
major proportion of our patients for surgical operation. It
would be interesting to know what others have found in this
connection,

Dr. Gold: That has been my experience also. A satisfactory
remission is easily induced by propylthiouracil, but to main-
tain it is another matter. Something seems to be forever hap-
pening to upset the smooth course: Unexpectedly, the basal
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metabolic rate 1s found to have risen too hugh, or to

fallen too low, weakness appears 1n association with p
dema, pounding of the heart and rapid heart rate reaj
1n relation to the basal metabolic rate that has gone u;
order to avoid the need for frequent tests, I have triec
plan of urging patients to keep a closer eye on symp
which might serve as a guide to change 1n dosage befor
sttuationt 1s too far out of hand While this 15 sometimes |
ful, 1t 15 not always so There are cases 1n which such prec
pation with symptoms results 1n hypochondrrasis Confu
arises from symptoms which may bear no relation to the
dition of the thyroxd The patient in whom propylthiou
15 used as a definitave therapy in Graves' disease somet
shows a striking change 1n atntude as the treatment 13

tinued At the start, the prospect of escaping an opera
through the stmple device of an oral medication 1s warm!
cerved, but 1t 1s not long before the operation with 1ts out!
for a stable state of health becomes a welcome suggestion
relief from the unpleasant posttion of worry and apprehens

Dr Skorr How high 1s the mortaltty rate from the of
tion 1n 2 large center such as this, and how high 15 1t 1n
country as a whole?

Dr Eckel 1 cannot say exactly, but I have no doubt |
the mortality following operation 1n large teaching cen
like this one 18 practically nil at the present time

Dr Skorr How about the mortality rates that have b
reported by other nstituttons, for example, the Cook Cou
Hosprtal?

Dr Echel They are considerably igher

Dr Shorr 1wonder whether they are not sufficiently h
to represent a signuficant risk

Dr Gold Might we have a figure which indicates the sui
cal mortality? Perhaps one was stated and 1 failed to hear:

Dr Shorr Dr Eckel said that the mortality rate 1s virtu:
zero m large centers but that he 1s unable at the momy
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to state the ringe betw een the lughest and the lowest mortality
rates which have been reported

I would hke to call attention to one aspect of the therapy
of Graves’ disease which has a tendency to disappear from
sight I refer to what may be termed physician weariness
which makes us prone to turn to the surgeon 1n many cases
1t involves the psychodynamics of Graves' disease The pn-
uent's repeated visits afford us the opportunity to deal with
1t, but we fal to take full advantage of 1t When patients
recerve thiouracil therapy and return frequently for nter-
view and examination, they provide us with an opportunity
to learn something of the nature of the maladjustments which
are known to be basic to the disease process, to secure better
msunght into the factors which imnate the process, and to assist
the individual 1n his own reorientation as a means of avord
ng recurrences

Dr Walter Modell 1In the case of treatment with radio-
acuve 1odine, 15 there any harm 1n the prior use of propyl
thiouracil or 1dine?

Dr Trunnell Yes, there1s Iodine 1n any form, even that
painted on the skin or taken as a dye for x ray of the gall
bladder, may make 1t necessary to postpone radioactive 1odine
therapy [or pertods ranging from 3 weeks to a year

Dr Gold While we are on this subject, 1 would like to re-
state the problem of radioacuve odine therapy, and Dr
Trunnell might indicate whether my understanding of 1t 1s
correct The objective of 1ts use in hyperthyroidism 1s to secure
in the gland a quantity of radiation sufficent to destroy a pro-
portion of overfunctioming follicles The problem of accu
mulating the 1sotope 1n the gland involsves the experimental
observation that a minute dose of 10dine given to a person
with hyperthyroidism will be fixed almost enurely in the
thyroid, the quanutative aspects being something like this
After an oral dose of less than 2 mg of 1odine given to 2 pa
uentwith Graves disease, about 75 or 80 per cent accumulates
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n the gland 1n a few hours How fast the gland gives up this
10dine 1s another factor which determnes the total effect of 2
particular dose The 10dine uptake by the gland and the dura
tion of 1ts fixation there, as judged by uninary excretion of
10dine, are two of the tests from the results of which the dose
for a particular patient 15 estimated 1n order to avord farjure
of therapy from too Iittle radiation, or myxedema from too
much The objection to the prior use of propylthiouracil and
1odine 1s due then to the fact that they mvahdate the results
of the tests 1n one or another way For example, the value
for excretion may be too high 1f there 15 an overabundance
of 1odine, for then the body reacts by greater excrenon
the value for uptake may be too low, 1f there 15 abundant 10-
dine 1n the gland as under normal condstions, for then the
gland takes up only a small part of a dose, sumlarly for the
level of blood r0dine which, 1f high, wall result in a low uptake
by the gland

Dr Trunnell That 1s correct

Dr Friedrich Gudernatsch After a dose of radioactive 10+
dine, a constderable amount of the material passes 1nto tissues
other than the thyroid gland Are there any facts regarding
possible damage by the radiation outside of the thyroid?

Dr Trunnell Your question 1s an umportant one We are
prepanng a report for the American Gouter Society on a study
of the concentration of radioactive 10dine m every tissuc¢ of 9
patients who dred within 24 to 120 hours after a dose of the
radioactive 10dine 'When the dose of radioactve jodine 1
large, as 1n the treatment of cancer, the danger to other tissues
has to be taken mto consideration, but the amount given it
hyperthyrordism 1s relatively small and presents no Serous
hazard to other tissues

Dr Shorr I presume that includes the pitwtary also

Dr Trunnell The present method of measurement shows
that the concentration m tissues 1s much lower than that
shown by the values reported a few years ago The data sum
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marized 1n Salter s book on the subject 1 thwnk, wiil have to
be revised downward by a large factor

Dr Gold How much total 10dine 1s there 1n the cock
tail of mdionctive 10dine which the patient takes?

Dr Trunnell The two are synonymous The matersal we
use 1s carnier free It 1s all radionctive The amount of 10dine
1svery small A measurement made before the drought showed
more 10dime i New York City water than in a glass of stm
lar size contaning the largest therapeutic dose we have ever
given, even for cancer Tor radioactive 1odine 131, a dose of
100 mullicurzes weighs only 0 08 gamma or 0 000 08 mg Since
the average dose for hyperthyroidism 1s not to exceed 10 milh
curzes the weight of the 1odine given sn the therapeutic dose1s
only 0 008 gamm~ or 0 000 008 mg

Dr Gold 1sall that taken up by the thyroid gland?

Dr Trunnell Inany case which merits treatment of hyper
thyrotdism the amount collected by the gland should equal
at Jeast 50 per cent of the dose

Dr Shorr It sounds a hittle like homeopathy to me

Dr Gudernatsch 1 wonder 1f 1 may ask a question of a
theoretic nature Since the introduction of 10dine for the
treatment of hyperthyroidism by Plummer of the Mayo Clinic
about 30 years ago various explanations of the mode of action
have been proposed Could we have a few words on the cur
Tent views concermng the mode of action?

Dr Shorr Would you try that Dr Trunnell?

Dr Trunnell T mght first state that the synthesis of thy
roid hormone by the thyroid gland 1s under the influence of
the thyrotrophic hormone of the antertor pituitary which 1s
1n turn controlled to some extent by the hypothatamus These
facts are farly well established but 1t 1s uncertain whether
the primary control 1s exercised through a nervous mechanism
or through another as yet unknown substance The chief
mgredients of the thyroid hormone are 1odine and tyrosine
All the chemical steps 1n the elaboration of the final hormone
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are not yet established As for the action of 1odime 1n hyper
thyroidism, several sites have been considered There 1 the
view that 10dine mactivates the thyrotrophic hormone Rulon
W Rawson has presented strong evidence to the effect that
1odine prevents the thyroid gland from responding to the
thyrotrophic hormone There 1s still another formulation
based on the observation that a rise in the level of serum so-
dine beyond a particular point decreases the accumulation of
10dine by the thyrotd gland, and the rate of hormone synthesss
15 depressed by a high level of 1odine It 15 possible that all
of these mechansms may participate n the control of Graves
disease by the adminstration of 1odme It 1s also possible that
there are other factors which have not yet been discovered
Dr Shorr I think we have run over our time We have by
no means covered the whole subject and enough remains m
need of discussion for another profitable sesston In closng
I should like to say a word regarding some remarks which [
made earlter and which might leave a wrong mmpression con
cerming my view on the surgical management of Graves dis
ease I do not wish to leave the impression that surgery m
hyperthyroidism 1s undestrable As Dr Eckel has pointed out
the surgical treatment 1s very effective 1n by far the largest
number of cases It was the object of my remarks to emphasize
the need for the continued study of the disease, to pomnt out
that a great deal may be learned from the application of all
the various procedures, and that much may be lost by con
fining the management of Graves disease to any one thera
peutic regimen which may at the moment seem supertor, sim
ple to apply, and which may make lttle demand on the
physician mn the long term care of the hyperthyroid patent

SUMMARY
Dr Gold The conference this afternoon leaves us with
Iittle doubt that, while we do not yet have the last word on
the treatment of thyrotoxicosts, substantial advances have beeg
made 1n the past few years Surgical removal of the thyrox
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gland st1ll remuns the major theripeutic measure 1n the vast
majonty of pittents with the conventional type of Graves'
disease, but the success of the operation dcpcnds to a large
degree on the quality of the preoperative preparation Up
to but a few years ago, this attempt at preparation wnvolved
several weeks or even months of hospitalization, the admims
tration of 1odine, and nxious waiung for the day when a
remisston would be suflficiently advanced to reduce the hazard
of surgical intervenuon Even then, failures to secure satis
factory remisston were numerous and postoperative thyroid
storms were frequent The use of propylthiouracti together
with 1odine has materially changed the outlook With these
measures, adequate preoperative preparation 1s more rapid,
more certain, and more complete It can be carned out wtth
the patient 1n the ambulant state Admission to the hospital
may be postponed up to a few days prior to the date set for
the operation Postoperative thyrotd storms have practically
vamshed In centers best equipped for the management of
Graves’ disease, mortality from thyroidectomy has virtually
disappeared

Several other measures 1n the therapy of Graves' disease
were explored 1n this conference the tral of propylthiouracil
as a defimitive form of treatment, the reasons for 1ts failure 1n
the majonity of cases, 1ts particular utility m Juvenile gouter,
the role of x ray therapy, the place of treatment with radro-
active 10dine and the principles involved 1n 1ts application

In view of the common experience that highly effective
new therapeutic measures are sometimes prone to retard the
search for mechanisms 1n disease, a few warnings were 1ssued
namely, the danger of confining treatment to one or another
sinple rouune, the importance of continued study of the
psychodynamics of Graves disease, and the need for utiliz
mng every opportunity provided by the prolonged care of these
patents to secure msight 1nto the basic factors involved 1n the
process of the disorder.



Management of Myxedema

Dr Lugene F DuBots In the classical case of myxedema
the dragnosts 1s very easy, and the treatment 1s relatively sim
ple, but not all cases are classical The severity of the disease
vartes, and underneath the picture of myxedema there may
be concealed coexisting diseases and complications of the
myxedema stself It 1s well to remember that there are vane:
ties of myxedema The large majority are due primarnly to
the farlure of thyroid function, but recently attention has
been called to cases of Stmmond s disease, dysfunctions of the
anterior lobe of the pituitary, resembling myxedema or ac
companted by myxedema Attention has also been called
to cases with arcoexisting Addison s disease or an Addisons
disease that 1s giving sumilar symptoms There are other poly
glandular conditions that are associated with myxedema

We are having I think, an increasing amount of man made
myxc\dema, made by surgeons in operations for Graves dis
ease, when they take out a bit more thyroid than they should
This condition 1s easily treated There are cases of myxedema
from a little too much x ray therapy, and myxedema delib
erately produced to relieve symptoms of coronary disease Per
haps these varieties are now less numerous than they werct
a few years ago Other sources of these cases are the recent
drugs of the thiourea series which reduce thyroid function
These drugs are useful 1n the treatment of hyperthyrondlsm
They can cause transtent myxedema when used 1 excessIve
amounts Radioactive 10dine for the treatment of Graves dis
ease yields a farrly high madence of hypothyroidism and

myxedema
144
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We must not forget the complications that may be con
cealed 1n the picture of myxedemn, some of which are of
prime 1mportance, such as arteriosclerosis, the myxedema
heart, and coroniry disease, either manifest or Intent

The whole medical profession and 1 very considerable por
tion of the ly population of this country 1re indebted to Dr
David Marnine for the work he has done 1n the prevention and
treatment of disexses of the thyroid glind We are particularly
fortunate m having him here today to speak on the physto-
logic aspects of myxedema

Dr David Marine 1 appreciate the honor of participating
1 what Dr Shorr calls the myxedema hour’ However, I
have to male some reservations All of you know that new
facts are hard to find and we all know that old facts are not
always easy to mterpret at least, we do not always 1nterpret
them alike I frankly confess to shortcomngs in both cate
gornes

One can classify the case of myxedema 1nto three general
chnucal groups first, mfantile myxedema (sporadic and en
demic creumism) second adult myxedema, Gulls disease
and third, experimental myxedema (cachexia thyreopriva)
Of course, some sporadic cretins technically belong in the last
category They are due to congenital absence or congenital
defects of the thyroid anlage

Everyone 15 agreed 1 think, that in myxedema the major
feature 1s loss of function of the thyroid gland, 1n s stmplest
form cachexia thyreopriva There are, however, marked dif
ferences 1n the response to thyrordectomy due to age, sex, and
species

1 shall now take up the groups n order In crettmism and
Gull s disease, the thyroid undergoes a slow, progressive, spe
atfic type of atrophy which 1s quite distinct morphologically
from the type which follows hypophysectomy I am sorry to
say that at present we have no knowledge as to why the thyroid
undergoes this change It has always been very difficult for me
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to understand why a tissue as resistant and as viable as th
thyroid should undergo atrophy from intrinsic causes alone
Infections may destroy the thyroid, but infections account fo
only a few cases of sporadic cretimsm Infection as we or
dinanly understand the word will not account for this par
ticular type of thyroid change

I have a section of a gorterous thyroid from a cretin calf
1 which one can still see evidence of active hyperplasia whict
15 characteristic of the early stage and presumably 1s due solely
to sumulation by the thyrotropic hormone In the end o
fibrotic stage of the process in 2 human endemic cretin ther¢
are scattered shrunken thyroid follicles with markedly dis
torted cells—some large and hyperchromatic others highly
degenerated One also may find, along with this destruction
of the thyroid gland cells, mitotic figures which indicate an
attempt to regenerate 1n spate of the destruction This we call
exhaustion atrophy

The same type of change occurs 1n Gull s disease In such
a section the thyroid lobule may be in a state of advanced
atrophy but one can still recogmze the lobules and the glan
dular elements of the follicles The lymphocytic mfiltratton
about the follicles probably 1s an flammatory reaction to
the degenerating gland cells Under higher magmification one
finds degenerating cells with distorted hyperchromatic nuclet
sometumes along with mitotic figures just as in endemic cretit
1sm In other words one sces a progressive destruction of the
thyroid cells alongside of attempts to regenerate

In contrast with the changes which one sees 1n myxedem?
and endemic creumsm there 1s another type of change [
have a section of the thyroid of a dog which lived abouti
months following hypophysectomy Here there s nmhmaf
more than an extreme degree of myolution The injection ﬁs
thyrotropic hormone converts these flat endothelzal hike c¢
imto cubordal or even columnar forms The cells are just Ve8®
tating 1nactive because there 1s nothing to stumulate them
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Thus then 15 the difference between the mvolution of the
thyroid follicle that follows withdrawal of the thyrotropic
hormone (hypophysectomy) and the atrophy of the thyroid
as seen 1 myxedema and 0 cretumism In the latter, tnvolu
tion occurs 1n spite of mereased amounts of thyrotropic hor-
mone, there 1s both anatormic 1nd chemical evidence that the
hypophysts 15 producing an increased amount of thyrotropte
hormone, which may lead to exhaustion atrophy

Sections obtatned in the early work of Lenhart and myself
1n Cleveland left a strong impression upon us, particularly
one from a puppy, one of a Iitter of 4 cretin puppies with
large gosters This expenence emphasizes the strong regen
erative sumulus present in these cases The puppy was 5o weak
we could nat do a biopsy at first so we gave the amimal some
10dine and took a sectton about five days later Despite the
10dine there was considerable high follicular epithelium The
thyroid follicles were widely scattered in a myxomatous
stroma In another section of the same thyroid lobe 2 weeks
later, the myxomatous stroma was shninking, 1e, the water
was being removed and the follicles were coming closer to
gether They looked much more like normal thyroid follicles
At 6 weeks, the same lobe was practically a normal thyroid,
and I might add that the animal grew to be a normal adult dog

I menuoned the stmilanity between the anatomic changes
that one sees in endemic cretinism and myxedema (Gull s dis
case) There also appears to be a relationship between Graves
and Gulls disease The mmportance of Graves’ disease as a
precursor of Gull s disease was emphasized 1n the report of
the Briush Myxedema Commussion of 1888 Virchow prior to
that pointed out that almost certamly there was some funda
mental connection between Graves disease and myxedema,
but we all know that the pendulum has swung several times
since those days Now we are back again to the view that there
1S some connection between these two, although superficially
they appear to be opposite pathologic processes Graves' dis
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ease and Gull's disease have a somewhat similar geographic
distribution The lughest incidence of Gull's disease occurs
1n those areas of the world where Graves disease 1s most com
mon, that 15, 1n those countries bordering on the Baltic and
North seas and 1n our own country There are more cases of
myxedema reported from northwestern Europe than from
any other part of the world In the greater gorter dustrcts of
the world we have the other form—endemic cretinism There
1s about the same sex 1ncidence in Graves disease and myxe:
dema Perhps myxedema 15 relatively more frequent in the
female than 1s Graves disease 1n the latter 1t 15 something
like five to one, depending upon the age and the location
and 1n myxedema 1t 15 probably between five and ten to one
In endemic cretinism 1t 1s difficult to find any figures on the
sex ratio, although the four or five series that have been e
ported mdicate that 1t 1s shghtly more common 1t the male
If there 15 any significance 1n this 1t 15 1n the oppostte direc
tion of what one sees 1n Gull s disease

Experimentally 1t 15 extremely easy to produce cretmism
(infantile myxedema) 1 all the commonly available mammals
by thyroidectomy alone, during their mfancy, but it 15 very
difficult to produce my<edema mn those same anunals duning
the stage of active sexual hfe Also, there are species duffer
ences Herbivorous animals withstand thyroidectomy very
well but carnivorous ammals withstand thyroidectomy much
more poorly Among adult animals there 1s a higher percen
tage of myxedema 1n the cat and dog than mn the rabbxtt:'
sheecp The same age difference, 1n a general way, has bee
noted 1n human cachexia strumipriva Cachexia strumipriva
1s much more common m the young Practically all the cases
reported are between the ages of 10 and 25 years Horssl:;)'
suggested that this age limitation might be related to ce

f growth

th; (}(ogcrher and the Reverdin brothers noted that not all of
the apparently total thyroidectomies resulted 1n cachex1a



MANAGEMENT OF MY\EDEMA 149

strumipriva Doubtless incomplete thyroidectomy or accessory
thyroids would explun most failures but there has alwys
been difficulty 1n closely correlating the amount of thyrowd
removed with the symptoms produced Sumilir observations
have been mde 1n recent years by Thompson and Thomp-
son 1nd others 1n assocraton with subtotal thyroidectomy in
the treatment of Gruves discase One sces not infrequently a
transient or even permnent mysedemn following this opera
tion

There 1s the question whether cases of Graves disease are
not more susceptible to the development of myxedema and
acquire thus state following the removal of less thyroid gland
than 1s necessary to cause myxedema in mdividuals that do
not have Graves disease Such a result could be predicted be
cause Graves disease 1s a natural precursor of Gull s disease
The metabolic rate may be —30 with or without myxedema
Thus all goes to show that the production of myxedema de
pends on more factors than merely a diminution 1n the amount
of thyroid hormone

Creunism occurs 1n the first four years of hife and before
much sexual development has taken place while Gulls dis
case occurs almost entirely duning the dechine of sexual hfe
~—the dechne of sexual life 1n the female bemng due to one of
many things (x ray radium surgery post pregnancy) Gulls
disease 1n the male also occurs dunng the decline of sexual
life

It 1ooks as 1f some glandular mterrelations may be involved
mn promoting or inhibiting the onset of myxedema such as
the thyroid gonad  the thyroid hypophysisgorad  and the
thyroid adrenal 1 wont go mto these because my time 1s
nearly up

Tmight just mention a few experiences which indicate these
glandular mnterrelations 1n myxedema e studied the urin
ary excretion of androgens in 8 cases of Gulls disease We
used the capon comb growth promoting test We examined
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a 72-hour specimen of urine, although in such a work a 30day
specimen is preferable. I do not want ta make too much of
this test, but if carefully done 1 think it is superior to the
colorimetric methods now available. In a female, age 50,2
diagnosis of Gull's disease was made by several competent in-
ternists. The basal metabolic rate was —23 and the total
androgen excretion during the 3-day period, in 6,800 cc. of
urine, was 0.86 mg., calculated as androsterone, Desiccated
thyroid was then given, and in the course of 10 days the dose
was brought up to a grain daily. After 93 days another 3day
specimen of urine (6,690 cc.) showed a marked increase in
androgen excretion. It rose to 4 mg. and the basal metabolic
rate rose to 4 14. Fifty-six days later a third specimen of urine
(5,570 cc.) showed an androgen output of 3.5 mg. .
Another patient, a male, aged 54, was observed at Mt. Sinai
Hospital through the courtesy of Dr. B. S, Oppenheimer. The
total excretion of androgens determined in a similar manner
was 1.1 mg. before treatment, which is definitely below norm:}]-
After 47 days of treatment with desiccated thyroid (% grait
daily), there was a significant rise in androgen excretion to
3.26 mg. and the basal metabolic rate rose from —22 to :'4-
Three cases are not enough from which to draw conclusions
and more cases must be studied to see if this rise in androgen
excretion occurs regularly. Dr. Rosen was unable to demon-
strate any change in the estrogen excretion. .
“Where do the androgens come from in postmenopausd
women? They could come from the adrenal cortex. We !\ﬂ"w
that the functions of the thyroid and adrenal cortex ar¢ Inter
related. There are numerous cases in the literature inc?lcatmé:
that the feeding of thyroid increases androgen production a;l
excretion. A recent case reported by McCullagh from the
Cleveland Clinic is strongly suggestive. A male, age 50, Cam:_
to the clinic complaining of sexual impotency. After (;"3'“; ’
ment with testosterone propionate, he promptly regaine s; d
ual potency, but his metabolic rate remained —32. Desicea
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thyrotd was then substituted for the testosterone The result
was that hus metabolic rate returned to normal and the sexual
potency wis maintained Androgen eacretion studies were not
made 1n this case

In closing, I might state that we 1re nowhere near a solu
uion of the myredema problem 1n spite of the fact that, as
Dr Shorr will tell you, we have nearly 1 100 per cent satisfic
tory therapy in Gull s disease In my opinion, a complete solu
tion of the problem of myxedem cannot be expected unul
we have much more exact knowledge of the various endocrine
mterrelations than we now possess

Dr DuBois Dr Shorr will speal on the general medical
treatment

Dr Ephrazm Shorr The broad background of the patho-
physiology of myxedema, that Dr Marine has given us, per
mits me to sumphify my discussion His remarks also demon
strate how the possession of a successful therapeunc agent
tends to oversimplify our concept of a climcal syndrome 1t
15 becomuing ohvious that a2 conditton such as myxedema can
not be assigned to the thyroid apparatus alone Before pass
mng to the treatment of myxedema 1t might be worthwhile
to pause at the problems presented by the diagnosis As a
chimeal syndrome 1ts manifestations are generally so clear cut
that one mght antiaipate no difficulty 1n recogmizing 1t For
that reason 1t 1s disquieting to see how long a period generally
elapses between the development of symptoms and the recog
ninon of their sigmificance by the practittoner 1 have before
me the charts of 9 cases which have been followed in the Out
Patient Department. The duration of symptoms priot o tecog,
niton wasas follows 15 years 10 years 7 years, 6 years, b years
4 years, 3 years, 1 year, and 3 months Thus 1s altogether too
longand points to some sources of confusion which contribute
to this lag

Analyses of these cases have brought out some of the more
common causes for this delay Cardiac symptoms have often
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predominated and have led the physictan to regard the phe
nomena to be on a purely cardiovascular basis The paller
common to this condition has frequently led to a dagnosts of
anemia, too often uncorroborated by laboratory tests, and to
1ts treatment on this basis The edema and anemia have
other cases prompted the diagnosis of Bright's disease These
appear to comprise the most common mcorrect dragnoses 1
do not mean to 1mply that all cases of myxedema are classical
in therr symptomatology and laboratory findings Drfficulties
m establishing a diagnosis are occasionally encountered but
well recogmized and reliable methods are available, which m
combination provide extremely reliable diagnostic critera

On the chnical side, there 1s generalized edema, changes
m the skin and hair, sensitivity to cold, tmpatrment of men
tal alertness, gan of weight, bradycardia, and lowering of the
voice. On the laboratory side, the lowered basal metabolic rate
and the elevated blood cholesterol values are most commonly
employed as crtenna Carculatory sindies yreld valuable m
{formation 1n the form of changes 1n the size of the heart and
1n the electrocardiogram, the slower circulation time, and
diminished minute volume We have recently called attention
to the value of studies of creaun metabolism 1n adult myxe
dema The untreated case of myxedema will present entirely
normal values for spontaneous creatn and creatin tolerance
Following the administration of thyroid, a temporary creatin
ura and impairment of creatm tolerance occurs thus, the
development of these abnormal creatin values after small d(;)ms
of thyrotd, as little as 30 mg daily of desiccated thyrot ,;f
proving an unusually sensittve indicator of the exlstencte }
myxedema In children where the picture 1s frequently aTyﬁe
cal, the determination of the bone age 15 of great help .
determination of serum organic 1odine 1s provig a Vﬂluab‘;
mdex of myxedema and, although at the moment mtlﬂf;’a
academuic than of practical nterest, the level of circulating
thyroid hormone 1s generally elevated
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Once the diagnosis is made, various problems present them-
selves: the choice of therapeutic agent, the mode of adminis-
tration, and the therapeutic goal. These may be best discussed
by an example of a specific case.

The case I have chiosen is that of myxedema in a woman of
26. Her marriage at 18 was followed by 4 pregnancies in rapid
succession, cach pregnancy resulting in more and more evi-
dence of myxedema until it finally became permanent. On
admission, her physical appearance was typical of myxedema.
The thyroid was palpable and slightly enlarged. Her basal
metabolic rate lay between —30 and —35. Her blood choles-
terol was 430 mg. per cent. Her nitrogen output in the urine
was low, reflecting the lowered protein metabolism of this con-
dition. Her circulation time was 14.6 seconds and her cardiac
output, 1.26 liters per square meter per minute. The sur-
face area of the heart was 160 square centimeters. The electro-
cardiogram showed low voltage QRS, low T-wave, and 2 P-R
interval of 0.54 second. Her weight was 80 kilograms.

In most cases of myxedema the thyroid histology is virtu-
ally that of total atrophy so that significant restoration of func-
tion cannot be anticipated from the administration of iodine,
Replacement therapy with thyroid hormone must be em-
ployed. In this case, because of the thyroid enlargement, io-
dine was tried for a period of 20 days to ascertain whether
there was sufficient residual thyroid tissue which might un.
dergo involution and elaborate enough thyroid hormone to
abolish the myxedema. The iodine was ineffectual so that re-
placement therapy was obviously necessary.

Of the available thyroid preparations, standardized desic-
cated thyroid is generally agreed upon as the preparation of
choice. The action of thyroxin by mouth is unreliable, and
there are very few indications for its intravenous use, Indeed,
except under unusual circumstances thyroxin has no place in
the general therapy of myxedema. The advantages of standard-
ized desiccated thyroid lie in its uniform action by mouth,



15¢ CORNELL CONFERENCES ON THERAPY

1ts Jow cost, the ease of admimstration, and the fact that 1t
permits the gradual restoration of function by graded doses
Once the proper mamtenance level 1s ascertamed a well
standardized thyro:d preparation can be depended on to mam
tain the results over years It 1s wise to choose one or an
other preparation of standardized destccated thyroid and by
using 1t exclusively, to learn what may be expected from
it

The second problem 1s that of dosage, and the speed with
which normal metabolic functions are to be restored It 15
generally agreed that the initial dose of desiccated thyroid
should be small, that the dose should be raised slowly and
that complete replacement should not be achieved m less than
two months The reasons for this long and cautious regimen
will become apparent when we follow the effects of thyrod
admunistration m the case of this young woman The mital
dose which she recerved was 15 mg of desiccated thyroid daily
The dose was wncreased at first by 15 mg and then by 30 mg
steps until full replacement was achieved as mdicated by abolt
tion of the signs and symptoms and by restoration to normal of
the values of the various criteria The dose was rased when
laboratory and climical signs andicated that maximal effects
had not been achieved by the preceding dose level The chowe
of the low mitial dose was based on the well known bological
phenomenon that the effects of hormones are n direct pl”f*f
poruon to the degree of msufficiency so that the mﬂuenct{? ol
15 mg n complete myxedema may be as great as 60 mg aiter
thyroid msuffictency has been parually corrected

The administration of desiccated thyroid brought about 2
serzes of characteristic changes both 1n the symptoms and 'I?IIZ
pearance of the patient and mn the laboratory findings ‘e
basal metabolic rate gradually rose to a level of —3 ona dOS]
of 180 mg of desiccated thyroid per day The cholestex;ol leve
10 the bload fell from 430 mg to the normal value of 200 mg
per cent The urinary nitrogen rose to normal values A cre
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tinuria developed, reaching a level of 800 mg. of spontaneous
creatin, and then gradually {ell. With this there was a tem.
porary impairment of creatin tolerance, The circulation time
fell from 14.6 to 9.9 seconds. The cardiac output rose from
1.26 1o 2.05 liters per square meter per minute, and the cardiac
area shrank from 160 square centimeters to 115, The elec-
trocardiogram showed an increase in amplitude of the QRS
complexes and the T-waves, and 2 diminution of the P-R in-
terval to 0.24 second. All of these latter changes reflect a
great increase in the amount of cardiac work. They indicate
the reasons for the prolonged therapeutic course and the cau-
tious dosage. The increased demands placed on the cardio-
vascular system by a 50 per cent increase in metabolic re-
quirements resulting from the elevated basal metabolism is
a strain of considerable magnitude. Most cases of myxedema
fall into the postmenopausal age group where degenerative
vascular changes contribute to the difficulty of meeting this
increased demand. It 1s no wonder then that we so frequently
encounter instances where cardiovascular damage results from
too rapid restoration to normal metabolic levels, Therein lies
the real danger of one of those older regimens which called for
the intravenous admimstrauon of a full replacement dose of
thyroxin.

One of my earhiest experiences with myxedema brought this
lesson to me very strikingly. 1 treated an ambulatory case of
myxedema in the Out-Patient Department, with a dose of
desiccated thyroid of 30 mg. daily for one week, and 45 mg.
daily for the second week. At the end of the second week, 1
was notified thas my patiens had been admissed to the hospital
with cardiac decompensation, Her newly acquired well-being
under thyroid administration had led to greater physical activ-
ity and a sudden strain to which her cardiovascular system was
as yet unable to adapt itself. Indeed, even in cases falling into
the older age group which are carefully watched in the hos-
pital and are treated cautiously, anginal attacks, mild seizures
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of congestive failure, and even coronary occlusion are occa
stonally encountered

These observations have a bearing on the goal of replace
ment therapy While 1n the case of many patients, full replace-
ment can be successfully achieved, with restoration of the
various criteria to normal levels, there are others for whom 2
normal basal metabolic rate and complete replacement are
undesirable This group comprises those with low cardac re
serve Nature has done a complete thyroidectomy, a measure
that has been deliberately employed 1n recent years for dimmn
1shing cardiac work i patients with heart disease We can
take advantage of this opportunity and choose that thyroid
dosage which achieves relief of the uncomfortable symptoms
of myxedema and at the same time does not increase too
greatly the work demanded of the cardiovascular system

Means recently called attention to one other possible com
plication which may anse 1in myxedema during thyroud ther
apy Ths consisted of a temporary adrenal msufficiency which
had to be combated by administration of large amounts of
sodium chloride Up to now we have not met with this com
plication 1n the patients treated n this chinic

As a rule, the amount of desiccated thyroid necessary for
complete replacement 1n myxedema 1s relatively small I have
sampled at rindom a few of the charts of patients who are
being maintamned at complete replacement levels, to tlustrate
the usual range of dosage These are the figures for the amount
of desiccated thyroid taken daily 180 mg, 150 mg, 120 mg
120 mg, 120mg,90mg,90mg,75mg,60mg,60mg,60m8
There 1s a rule to which, to be sure, there must bean occastonal
exception—that whenever 180 mg of desiccated thyroid b’“’"’:
daily fail to relieve the signs and symptoms m 2 P‘"“e“s
with supposed myxedema, some other etiology must be su!
pected

As regards postoperative myxedema and cretinism tth i
diagnostic criteria and therapeutic regimen should be

same
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ployed as with Gull's disease. In the case of the cretins, early
diagnosis and treatment favor a restoration to normal well-
being, but many residual defects may be anticipated.

Dr. DuBois: Dr. Shorr, the doses mentioned refer to U.S.P.
desiccated thyroid, do they not?

Dr. Shorr: For the past twenty years we have used in this
clinic one brand of a thyroid preparation, and we have found
it very uniform. It contains 0.2 per cent of iodine. In patients
who have been carefully followed for four or five years, it is
quite amazing to sce how constant its action is. I believe that
everyone should work with one preparation to assure himself
of its potency and get to know how to use it.

Dr. DuBois: That is the lesson we learned in discussing
digitalis. T think there has been a good deal of confusion in
the literature of myxedema on account of the fact that some
preparations of thyroid are very much weaker than the U.S.P.
standard.

Dr. Harry Gold: Would Dr. Shorr state why we don’t use
thyroxin more frequently, since it is a pure chemical?

Dr. Shorr: Tts action by mouth is much less regular, due to
irregular absorption, in contrast to the regular effects ob-
tained from the oral administration of desiccated thyroid. The
necessity for intravenous medication with thyroxin is ex-
tremely rare.

Dr. McKeen Cattell. Are the doses you employ sufficient
to cover the theoretic total needs for thyroid hormone in
completely deficient patients?

Df. Shorr: They are, The doses that 1 stated will correct all
the physiologic defects and bring about complete symptomatic
relief. As, I think, Dr. Marine pointed out, one may see a few
acini here and there which differ from those in normal glands
in the absence of colloid, but this indicates that any contribu.
tion by the gland must be slight. Would that be your feeling,

Dr. Marine?

Dr. Marine: 1 would say that most myxedemas have some
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ployed as with Gull s diserse In the ease of the cretins early
dingnosis and trextment fasor 7 restoration to normal well
being, but many residual defects may be anuaipated
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Dr DuBois That 15 the lesson we learned in discussing
digitalis T thank there has been a good deal of confusion in
the literature of myxedema on account of the fact that some
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thyroxin more frequently, since 1t 15 a pure chermcal?

Dr Shorr Its acuon by mouth 1s much less regular, due to
regular absorption, 1n contrast to the regular effects ob-
tained from the oral administration of desiccated thyrord The
necessity for intravenous medication with thyroxin 1s ex
tremely rare

Dr Mcheen Cattell Are the doses you employ sufficient
to cover the theoretic total needs for thyroid hormone n
completely deficient pattents?

Dr Shorr Theyare The doses that I stated will correct all
the physiologic defects and bring about complete symptomatic
relief As, I thunk, Dr Marine pointed out, one may see a few
acint here and there which differ from those 1n normal glands
m the absence of colloid but this indscates that any contribu
tion by the gland must be sight Would that be your feeling,
Dr Marnne?

Dr Manne I would say that most myxedemas have some
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of congestive failure, and even coronary occlusion are occa
sionally encountered

These observations have a beartng on the goal of replace
ment therapy While i the case of many patients, full replace
ment can be successfully achieved, with restoration of the
various criteria to normal levels, there are others for whoma
normal basal metabolic rate and complete replacement are
undesirable This group comprises those with low cardiac re
serve Nature has done a complete thyrotdectomy, a measure
that has been deliberately employed 1n recent years for dimm
1shing cardiac work 1n patients with heart disease We can
take advantage of this opportumty and choose that thyrod
dosage which achieves relief of the uncomfortable symptoms
of myxedema and at the same time does not increase too
greatly the work demanded of the cardiovascular system

Means recently called attention to one other possible com
plication which may anise 1n myxedema during thyroud ther
apy Ths consisted of a temporary adrenal nsufficency which
had to be combated by admmustration of large amounts of
sodium chloride Up to now we have not met with this com
plication 1n the patients treated n this chinic

As a rule, the amount of desiccated thyroid necessary for
complete replacement 1 myxedema 1s relatvely small I hase
sampled at random a few of the charts of patients who are
being maintamned at complete replacement levels, to llustrate
the usual range of dosage These are the figures for the amount
of desiccated thyroid taken daily 180 mg, 150 mg, 120 mg«
120 mg , 120 mg, 90 mg , 90 mg , 75 mg , 60 mg 60mg,60m‘,1
There 1s a rule to which, to be sure, there must be an occastona
exception—that whenever 180 mg of desccated thyroid gw::
daily fail to relieve the signs and symptoms in 2 patiel !
with supposed myxedermna, some other etiology must be su
pected

As regards postoperative myxedema and cretimsm, .
diagnostic criteria and therapeutic regimen should

the same
e em
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matic change Replicement therapy was instituted with con
siderable relief of symptoms After about s1x months of such
treatment, she ceased taking thyroid and has since been very
well without replacement therapy I think that fits in with
Dr Manne's conception of the picture of thyroid msullictency
with adequate metabolic rate but inadequate thyroid hor
mone formation for other functions

Dr DuBots 1 would like to add a word of caution 1n the
diagnosis of myxedemn with normal metabolic rate Of course,
there 15 no one laboratory test that 1s diagnostic 1n all cases

T mught add a few words about the usc of the bas1l metabo-
lism 1n diagnosis and treatment You must remember that a
good many persons with metabolisms of —15 are within the
normal range, and a few as low even as —20 are within the
normal range Statstically, however, the chances are that they
are abnormal You will see reports 1n the literature of large
groups of cases with low metabolism, averaging around —20,
that are labeled mild mynedema Relatively few of these cases
are reported from the clinics where they are making special
studies of thyroid disease relatively few from such places as
Dr Means clinic in the Massachusetts General Hospital or
1 the Mayo Clinic A good many are reported by doctors who
are enthusiastic over the results they obtain from thyroid
medication I think there are patients with myxedema in that
range, and those usually have some of the classical symptoms
of myxedema which improve distinctly and satisfactonly with
thyroid medication However, there are a good many who are
accused of having myxedema at that level but who do not
have 1. These are patients below par They show fatigue
They are perhaps anemic They tive easily They have men
strual disturbances or sterihity Many of them improve with
thyroid medication Whether or not they have a real thyroid
deficiency we are not quite sure, but undoubtedly the practt

tioner 1s Ixbeling as myxedema a great many patients who have
never had 1t
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thyroid function, but 1t 15 negligible when they reach the state
where the metabolic rate goes down to —30

Dr Shorr Should there be any uncertanty, I think it good
practice to put such a pauent on a course of 10dine 1f the
symptoms and the physiologic abnormalities are not cor
rected, then 1t 1s certain that any residual function 1s negh
gible

Dr Manne I mght add that Kocher has one of the best
accounts of cretmism in America He had a consderable
number of patients treated with syrup of hydriodic acid alone
This remedy gave some relief of the symptoms and 1n several
an mncrease 1n growth One would have to infer from this that
there was some thyroid present in climcal myxedema In
exper:mental animals we cannot get any effect from giving
1odine 1f the amimal has no thyroid tissue

Dr DuBots 1 mght say that syrup of hydriodic aad 15 our
favorite preparation of iodine on account of ts relattely
pleasant taste

Dr Gold Do we recognize any hypothyroidism or myxe
dema with a normal basal metabolic rate? From ume to time
one encounters patients who hive the clinical signs and symp
toms of myxedema but turn out to have a normal metabolic
rate

Dr Marne That 1s a very difficult question I think that
the metabolic rate does not depend on the thyroid alone You
can have a high rate after removal of much of the thyrod
and there may be some thyroid mnsufficiency 1n relation to ls
influences on the function of other organs not connecte
with the metabolic rate We are getting 1nto a theoretic prob-
lem We ought to leave it at this point

Dr Gold Is there any experience among the groy|

atment of these cases?

mlf)hre;;;rr Yes, I remember one such case A woman 12 h;r
thirties with a basal metabolic rate of about —5, had de
nite evidence of myxedema, and on todine showed no sympto-

p here
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matic change Replicement therapy was instituted with con
siderble relicf of symptoms After about six months of such
treatment, she ceased t1kang thyroid and has since been very
well without replicement therapy I think that fits in with
Dr Marme s conception of the picture of thyroid msufficiency
with adequate metabohc rate but madequate thyroid hor
mone formation for other functions

Dr DuBois 1 would Iike to add 2 word of caution in the
diagnosis of myxedema with normal metabohie rite Of course,
there 13 no one laboratory test that 1s diagnostic 1n all cases

I might add a few words about the use of the basal metabo-
hism 1n diagnosis and treatment You must remember that a
good many persons with metabolisms of ~-15 are within the
normal range, and a few as low even as —20 are within the
normal range Statistically, however, the chances are that they
are abnormal You will see reports 1n the literature of large
groups of cases with low metabolism, averaging around —20,
that are labeled mild myxedema Relatively few of these cases
are reported from the clinics where they are making special
studies of thyroid disease relauvely few from such places as
Dr Means chmc iz the Massachusetts General Hospital or
in the Mayo Clinic A good many are reported by doctors wha
are enthusiasuc over the resulis they obtan from thyrod
medication I think there are patients with myxedema n that
range and those usually have some of the classical symptoms
of myxedema which mprove distinctly and sanisfactonly with
thyroid medication However, there are a good many who are
accused of having myxedema at that level but who do not
have 1t These are pattents below par They show faugue
They are perhaps anemic They ure easily They have men
strual disturbances or sterihity Many of them mprove with
thyroid medicanon Whether or not they have a real thyroid
deficiency we are not quite sure but undoubtedly the pract

tioner islabeling as myedema a great many patients who have
never had 1t
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thyroid function, but 1t 1s neghgible when they reach the state
where the metabolc rate goes down to —30

Dr Shorr Should there be any uncertainty, I think 1t good
practice to put such a patient on a course of 1odine If the
symptoms and the physiologic abnormalities are not cor
rected, then it 1s certamn that any residual function 15 negh
gible

Dr Manne 1 mght add that Kocher has one of the best
accounts of cretimism in Amerrcr He had 2 considerable
number of patients treated with syrup of hydriodic acid alone
This remedy gave some relief of the symptoms and 1n several
an increase in growth One would have to infer from this that
there was some thyroid present 1n chimcal myvedema In
expenimental anumals we cannot get any effect from giving
1odine if the animal has no thyroid tissue

Dr DuBois I mght say that syrup of hydriodic acid 15 our
favorite preparation of 1odine on account of 1ts relatively
pleasant taste

Dr Gold Do we recognize any hypothyroidism or myxe
dema with a normal basal metabolic rate? From time to time
one encounters pattents who hve the chincal signs and symp-
toms of myxedema but turn out to have a normal metabolic
rate

Dr Marne That 1s a very difficult question I think that
the metabolic rate does not depend on the thyrord alone YO:;
can have a high rate after removal of much of the thyrot
and there may be some thyroid nsufficiency n relation to le:
influences on the function of other organs, not conmect
with the metabolic rate We are getting 1nto a theoretic prob
lemm We ought to leave 1t at this pomnt

Dr Gold Is there any experience among the groy|
in the treatment of these cases? her

Dr Shorr Yes, I remember one such case A woman md ;
thirtses with a basal metabolic rate of about —5, h:d em_
nite evidence of myxedema, and on 10dine showed no symp
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matic change Replicement therapy was instituted with con
siderible relief of symptoms After about six months of such
trentment she ceased taking thyroid and has since been very
well without replicement therapy I think that fits 1in with
Dr Marme s conception of the picture of thyroid msufliciency
with adequate metabohc rate but nadequate thyroid hor
mone formation for other functions

Dr DuBois 1 would like to add a word of caution in the
diagnosts of myxederaa with normal metabolic rate Of course
there 1s no one laboratory test that 1s diagnostic 1 all cases

I mught add a few words about the usc of the basal metabo-
lism n diagnosis and treatment You must remember that a
good many persons with metabolisms of —15 are within the
normal range and a few as low even as —20 are within the
normal range Staustically however the chances are that they
are abnormal You will see reports in the literature of large
groups of cases with low metabolism averaging around —20
that are labeled mild myxedema Relatively few of these cases
are reported from the chinics where they are making special
studies of thyroid disease relauvely few from such places as
Dr Means chinic in the Massachusetts General Hospital or
n the Mayo Clinic A good many are reported by doctors who
are enthusiastic over the results they obtain from thyrod
medscation I think there are patients with myxedema 1n that
range and those usually have some of the classical symptoms
of myxedema which improve disunctly and sansfactonly with
thyroid medication However there are a good many who are
accused of having myxedema at that level but who do not
have it. These are panents below par They show fangue
‘They are perhaps anemic They uire eanty They have men
strual disturbances or sterility Many of them improve with
thyroid medication Whether or not they have a real thyroid
deficiency we are not quite sure but undoubtedly the practa
uioner s labeling as myxedema a great many patients who have
never had 1t
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thyroid function, but 1t 1s neghigible when they reach the state
where the metabolic rate goes down to —30

Dr Shorr Should there be any uncertainty, I think it good
practice to put such a patient on a course of 1odine If the
symptoms and the physiologic abnormalities are not cor
rected, then 1t 1s certain that any residual function 1s niegh
gible

Dr Manne I mught add that Kocher has one of the best
accounts of cretinism in America He had a considerable
number of patients treated with syrup of hydriodic acid alone
Thus remedy gave some relief of the symptoms and 1n several
an mcrease in growth One would have to infer from this that
there was some thyroid present in clhinical myxedema 18
expertmental animals we cannot get any effect from giving
10dine 1f the animal has no thyroid tissue

Dr DuBois I mght say that syrup of hydriodic acid 15 our
favorite preparation of 1odme on account of ts relauvely
pleasant taste

Dr Gold Do we recognize any hypothyroidism or myxe
dema with a normat basal metabolic rate? From time to tim¢
one encounters patients who have the chinical signs and symp
toms of myxedema but turn out to have a normal metabolic
rate

Dr Marme That 15 a very difficult question I think that
the metabolic rate does not depend on the thyroid alone You
can have a high rate after removal of much of the thyroid
and there may be some thyrotd nsufficiency in relation 0 :j
influences on the function of other organs, not connect
with the metabolic rate 'We are getting into a theoretic prob-
lem We ought to leave 1t at this point here

Dr Gold s there any experience among the group
n the treatment of these cases?

Dr Shorr Yes, 1 remember one such case A woman o h;‘"
thirties with a basal metabolic rate of about —5, had de
nite evidence of myxedema, and on rodine showed no sympto-
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matic change Replicement therapy was instituted with con
siderble relief of symptoms After about six months of such
treatment she ceased tahing thyroid and has since been very
well without replicement therapy I thunk that fits 1n with
Dr Manne s conception of the picture of thyrord insufficiency
with adequate metabolic rate but inidequate thyrowd hor
mone formation for other functions

Dr DuBois 1 would like to 2dd a word of caution 1n the
diagnosis of myxedema with normal metabohc rite Of course,
there 15 no one laboratory test that 15 diagnostic 1n all cases

1 mght add a few words about the usc of the basal metabo-
lism 1n diagnosis and treatment You must remember that a
good many persons with metabolisms of —15 are within the
nommal range and a few as low even as —20 are within the
normal range Statistically however, the chances are that they
are abnormal You will see reports 1n the hiterature of large
groups of cases with low metabolism averaging around —20
that are labeled mild myxedema Relatively few of these cases
are reported from the clinics where they are making special
studies of thyroid disease relatvely few from such places as
Dr Means clinic i the Massachusetts General Hospital or
1n the Mayo Climic A good many are reported by doctors who
are enthusiastic over the results they obtain from thyroid
medication I think there are patients with myxedema in that
range and those usually have some of the classical symptoms
of myxedema which improve distinctly and satisfactonly with
thyroid medication However, there are a good many who are
accused of having myxedema at that level but who do not
have it These are patients below par They show fatigue
They are perhaps anemic They tire easily They have men
strual disturbances or sterithty Many of them improve with
thyroid medication Whether or not they have a real thyrod
deficiency we are not quite sure but undoubtedly the pracut

tioner 1s Jabeling as myxedema a great many patients who have
never had 1t
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thyroid funcuion, but 1t 15 negligible when they reach the state
where the metabolic rate goes down to —30

Dr Shorr Should there be any uncertamty, I think 1t good
practice to put such a patient on a course of 1odine If the
symptoms and the physiologic abnormalities are not cor
rected, then 1t 15 certamn that any restdual function 1s negh
gible

Dr Manne 1 might add that Kocher has one of the best
accounts of cretinism m Amenca He had a considerable
number of patients treated with syrup of hydriodic acid alone
This remedy gave some relief of the symptoms and in several
an mcrease 1 growth One would have to mfer from this that
there was some thyroid present m clintcal myxedema In
expermmental animals we cannot get any effect from giving
10dine 1f the anunal has no thyroid tissue

Dr DuBoss I mght say that syrup of hydriodic acd 1s our
favorite preparation of 1odine on account of ts relatvely
pleasant taste

Dr Gold Do we recogmze any hypothyroidism or myx¢
dema with a normal basal metabolic rate? From time to (me
one encounters patients who have the clincal signs and symp
toms of myxedema but turn out to have a normal metabolic
rate

Dr Marne That 1s a very difficult question 1 think that
the metabolic rate does not depend on the thyroid alone YO:
can have a high rate after removal of much of the th)’mls
and there may be some thyroid nsufficiency n relation to 1tS,
mfluences on the function of other organs, not connecte
with the metabolic rate We are getting nto a theoretic prob-

e ought to leave 1t at this pomnt

Ieﬂ].l)rv\z}oldg Is there any experience among the group here
m the treatment of these cases? her

Dr Shorr Yes, 1 remember one such case A woman md .
thirties with a basal metabolic rate of about —5, had em-
nite evidence of myxedema, and on 1odine showed no symp!
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matic change Replicement therapy was instituted with con
siderable relief of symptoms After about six months of such
treatment she ce1sed taking thyroad and has since been very
well without replicement theripy I think that fits in with
Dr Marine s conception of the picture of thyroid insulliciency
with adequate metabolic rte but inidequate thyroid hor
mone formation for other functions

Dr DuBois 1 would like to 1dd a word of caution 1n the
diagnosis of myxedema with normal metabolic rte Of course
there 1s no one laboratory test that 1s diagnostic 1n il cases

1 might add a few words about the use of the bas1l metabo-
lism 1n diagnosis and treatment You must remember that a
good many persons with metabolisms of —15 re within the
normal range and a few as low even as —20 are witlun the
normal range Staustically however the chances are that they
are abnormal You will see reports 1n the hterature of large
groups of cases with low metabolism averaging around —20
that are labeled mild myxedema Relatively few of these cases
are reported from the clinics where they are making special
studies of thyroid disease relatively few from such places as
Dr Means chinic 1 the Massachusetts General Hospital or
mn the Mayo Climic A good many are reported by doctors who
are enthusiastic over the results they obtan from thyrod
medication I think there are patients with myxedema in that
range and those usually have some of the classical symptoms
of myxedema which improve distinctly and satssfactoraly with
thyroid medication However there are a good many who are
accused of having myxedema at that level but who do not
have 1t These are patients below par They show fatigue
They are perhaps anemic They ure easily They have men
strual disturbances or sterility Many of them improve with
thyroid medication Whether or not they have a real thyroid
deficiency we are not quite sure but undoubtedly the practs
tioner 1s labeling as myxedema a great many patients who have
never had 1t
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Student: Does the dosage of thyroid vary with the activ
of the individual? Would you use more thyroid material d
ing periods of greatly increased exercise?

Dr. DuBois: Would it be like insulin in that respect?

Dr. Shorr: 1 do not think we have any methods sensit
cnough to detect the small differences that might exist.

Dr. Janet Travell: Are there any other dangers connec
with the use of thyroid in myxedema besides those which I
Shorr mentioned, that is, danger of precipitating myocard
failure or the anginal syndrome?

Dr. Shorr: I might refer to Means' report of 2 patients wl
on thyroid replacement therapy, developed signs of aa
adrenal insufficiency and had to be treated with'large amou
of salt,

Dr. DuBois: There is one more detail that Means brin
out, the danger of morphine in myxedema. What should
the dosage of morphine in myxedema—none at all, or can y
use it if it becomes necessary?

Dr. Skorr: I would suggest none at all, if possible.

Student: Is the arteriosclerosis in typical hypothyroidismd
to the thyroid disorder or can it be explained by the age
the group?

Dr. Shorr: The situation is too complex for us to be certa
of the significance of arteriosclerotic changes. Long—stafld"
myxedema occurring in the third decade, as in the patient
discussed, may be entirely free of arteriosclerotic changes.

Dr. Travell: If untoward results do not develop early i
the course of treatment, are they apt to fevelop subsey 2

Dr. Shorr: Yes. Cardiac symptoms may result from too su
den assumption of more work quite apart from the existent
of cardiovascular disease. There is, in addition, the patient !
whom a greater load is imposed on a heart with coronary di
ease, and this results in anginal symptoms.

Dr, Walter Modell: 1 wonder whether there is an explatt
tion for the tremendous resistance to the thyroid hormon
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which is exhibited by the patient with nephrosis to whom very
large amounts of thyroxin have been administered intra-
venously without producing any appreciable effect.

Dr. Shorr: There are undoubtedly great differences in sen-
sitivity to thyroid exhibited by many normal individuals, We
don't know the reason for the sensitivity of the patient with
myxedema, and for the insensitivity of the normal individual
and the patient with nephrosis.

Dr. DuBois: 1 should like to say that the striking point
brought out in regard to therapeusis is the need of great cau-
tion in treatment, that is, beginning it very gradually and
watching the patient with extreme care. In planning the treat-
ment we should bear in mind the underlying pathologic
physiology of the condition. Here are people, usually women,
who have been going around for months or perhaps years
with a lowered metabolism, not only a lowered basal metab-
olism, although it is on the average 30 to 40 per cent below
the standard, but also a lowered total metabolism, They are
not as active as most people. They try to keep quiet. As a
result, the total metabolism has been lowered, and there has
been a diminished demand on all the functions of the body.
The organs of the body have more or less adapted themselves
to these lethargic conditions of the patient. When thyroxin
was first discovered, there was the temptation to use it dra-
matically in the treatment of myxedema, and some patients
received even the full therapeutic dose intravenously, The
results were dramatic. The patient became quite seriously
ill. There were general discomforts: severe pain, nausea, fe-
ver, and sometimes mental symptoms. The metabolism're-

turned to normal after this dose, and the patients eventually
got along all right, but they did it 1n the hard way, the un-
comfortable way.

Why is there danger in such a practice? Suppose a woman
has a metabolism of —40, and you raise it suddenly to normal.
That sounds fine. However, a metabolism of ~40 means 60
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per cent of the normal You don’t raise 1t 40 per cent when it
goes up to 100, you raise 1t 66 per cent That would be
comparable to taking a normal person with a metabolism of
100 and raising 1t to plus 66 That 1mposes a great stram on
the orgamsm, particularly when we realize that that increase
goes on mght and day

There 15 no particular need for hurry 1n the treatment of
hypothyroidism The patient has had the condition for a long
time When you start treatment, you are really ntiating a
convalescence, and you have to use the technic of conva
lescence, convalescence from a long iliness I dont know
1f you all realize that the management of convalescence 1s
much more difficult than the management of an acute il
ness It requires much more acumen on the part of the clm
can

Student Does the dose of thyroid depend on the level of
the basal metabolic rate at the time treatment 1s started?

Dr DuBois Dr Shorr has already indicated that the lower
the metabolic rate the greater 1s the effect of a given dose of
thyroid 1n a patient with myxedema Means has worked out
some mice averages A dose of 14 gramn a day will bring the
patient’s metaboltsm up to about —20, and will hold 1t there
An additional dose of 1 gran, making 1t 1 gramn a day, will
hold 1t at about —10 Adding another % gram to make the
dose 1% gramns, will bring 1t up to about —5 Then a jump
from that to 8 grains holds the metabolic rate at about normal
So you see, you get about half of the full effect from the first
1, grain I hope to hear something about that from the
pharmacologists if they will discuss that pomnt In mcreasing
the dose, remember that there 1s a long lag m the effects of the
new level of dosage, several weeks some say months, before
you attain the full therapeutic effect of the new dosage level
If you step 1t up too fast, you will be gettmg the picture that
reflects the dosage of the previous month By taking your ume
1n this, 1n the course of two or three months, or perhaps 2
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month or so longer, you can work up to about the maintenance
level for that indrvidual patient.

There is further a good deal of individual variation in
dosage. In the first place you don’t know what that patient's
basal metabolism was when normal, or what it would be if
the patient were normal, It might be anywhere between 4-10
per cent and —10 or 15 per cent, and you cannot use an arbi-
trary rule of bringing the metabolism up to exactly on the
dot of the average normal. You have to adjust it by the symp-
toms of the patient, and you have to watch them, carefully
steering between overdosage and underdosage. You have to
malke the changes slowly.

Student: How constant are different preparations of thy-
roid?

Dr. DuBots* They vary considerably. The U.S P. prepara-
tions are fairly umform, but the Parke Davis is stronger and
the Burroughs Wellcome preparations much weaker. I hope
Dr. Gold will go mto these relative strengths. You have to
check up on the particular hind of thyroid, of dried thyroid
substance, that the patients are using 1 remember one pa-
tient of mine who had been getting along very well on a
Burroughs Wellcome preparation, I have forgotten the exact
dosage, but 1t had been standardized She was doing well
when gradually the symptoms of myxedema began to reap-
pear, and before long she was rather badly off. I questioned
her regarding the medication She had been taking the speci-
fied number of Burroughs Wellcome tablets regularly. She
was a very conscientious person 1 asked her to bring me the
bottle, and looked at 1t, and there 1 small print on the label
1t sud, “Thyroid Yeo gramn.” The druggist had given her a
Yioo gram tablet wnstead of a 1 grain tablet. Why any firm
would make a preparation as weak as that, I don’t know, but
1t is something to look out for.

Dr. Gold: Do you see any thin, scrawny myxedemas? Does
finding the patient pretty thin, usually rule out myxedema?
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Dr Shorr No One of the most classic cases m our nutn
tion department at the hospital was a very thin young woman
She was drving herself all the time, and she wondered why
with such an adequate intake of food and good general habus
she should have to push herself She was a classic myxedenz
by all of the laboratory indices We used basal rate, cholesterol
and circulatory phenomena, which Dr Lvans was good enough
to study while he was here with Dr Stewart She also showed
a perfectly classical response to replacement therapy

Dr Gold Did she get fat?

Dr Shorr She did not get fat She has since gamed a hutle
weight I saw her recently, about four years after the dis
covery of her myxedema and she has gained possibly 10 Ibs
She was a striking example of the thin myxedematous patient

Dr DuBois The classical case of myxedema 15 said to have
a gain in weight Dr William Plummer, of the Mayo Chimc
has made a careful analysis of the weights of hus pauents 200
of them, and has found that the majonity do show weights
that are above the a\erage, above the normal expectancy for
height About two thirds of them have an increase n weight
but the average amount of edema m his patients 15 13 Ibs If
a patient has gamned only 13 lbs 1n weight 1t does not mean
anything added to the fat or muscles of the body Tharty
eight per cent of his patients showed weights that were below
the normal expectancy, and that means that they were below
13 Ibs , plus a loss 1n body tissue By that I mean that, if they
were just at the normal weight, 13 Ibs of edema were taking
the place of 13 Ibs of good normal uissue In general, the
severer cases were the ones that showed the loss 1n weight and
that points to an undernutrition of the whole body

Student 1would like to ask Dr DuBots about the manage
ment of one of those patients with a —10 BM R who does
not have an obvious myxedema Is there any 1ndicatton for
giving thyroid to such a person? This 15 a person with fatigue
and no obvious signs other than that
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Dr DuBois A great many papers in the hiteriture report
excellent results, without much of a saenufic background
There 1s a question as to what the thyroid medication s really
domg By just gong to the doctor they are paying more at
tention to therr diet, and they are bemng encouraged Some-"
one 1s t1hing an mterest tn their case Their hves are better
regulated They are cheered up There are a great many fac-
tors besides the thyroid that go into that prescription

Doctor Tsit concetvable that they might have a myxedema
that 1s of lesser degree?

Dr DuBois Yes,1tis perfectly concetvable that their normal
metabolism would be, s1y, —10, and they are running along
20 per cent lower than they should be I think there are rela
tively few of those cases and that the more careful the chinte,
the fewer you will find who are Inbeled myxedema I don't see
there 1s any harm, however, 1n trying thyroid médication for
a short ime

Dr C H Wheeler How about the case of the obese female
who 1s trying to reduce her weight and 1s found to have a
basal metabolism of —12 or 15, and who 1s given thyroid as
an adjuvant to the dietary treatment? Is that to be recom
mended, do you think?

Dr DuBois 1 think,, 1f 1t 1s done very cautiously and care-
fully, thyro:d 1s of use tn obesity It has to be watched. I don't
think 1t should be a routine treatment

Visitor 1 would like to ask about the use of thyroid tgeat
ment wm private practice where basal metabolism studies are
not casily obtamned I refer to practice among poorer people,
that 1s not associated with clinics or large hospitals Is 1t
feamible 10 carry proplie along with thyrod medicanion using
only clinical guides after, let us say, an 1imtial metabolism
test?

Dr DuBois It can be done by carefully watching the pa
tient, using good clinical judgment After all, you have 1o
do that even 1f you do use basal metabolism tests The final
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criterton 1s the conditton of the pattent and the judgment of
the doctor It can be done, and you have to do 1t

Dr Shorr Spectficity of response 1s a very good mdication
of genuine myxedema because these patents respond very
quickly, and n two or three weeks they are aware of a decided
1mmprovement 1n well being In borderlmne cases, however, and
they are not uncommon, people who feel sluggish, who are
ured and slow down toward the end of the day, and who fre
quently get a pichup 1n the afternoon 1f they have taken
thyrowd, I find myself unable to belteve that the moderate
mprovement 1s very significant ‘The diagnosis m these cases
15 uncertain without laboratory data Every patient with genu
me myxedema develops a sigmficant creatinuria after the ad
mimistration of even a gramn of thyroid a day There 15 always
a fall 1n the cholesterol With the cessation of treatment with
thyroid in the true myxedematous patient there results asharp
rebound A great many workers feel that the rebound
cholesterol after cessation 1s even more significant than the
change which occurs on admumstration of thyroid The ex
pertence that we all have with people who feel better on thy
roid, who get used to taking thyroid, who feel let down after
stopping thyroid, but who fail 1n every test to reveal thyrod
msufficiency, shows the difficulty of solely subjective observa
tions Very often, as Dr DuBois pointed out, ordinary hygienic
measures, possibly some tea at 4 30, a sandwich and a cooky
will take that tired feeling away 1n a person who has resorted
to thyroid for a long time

Dr Gold How about a working rule for a course of treat
ment with thyroid material 1n the case of suspected hypothy
roidism? You have a pauent who, let us say, has symptoms
suggesting myxedema and either you cannot do a basal metab-
olism test or you find 1t near the border, —12 You decide to
try thyrord Would 1t do to proceed m this way Give dtziSCS
upto 3 gramnsa day, and if at the end of a week or two, no h“t
tinct signs of improvement appear, one may then assume th2
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it cither is not a case of myxedema or that thyroid is not going
to help? Would you agree to that as a workhing rule?

Dr, Shorr: I think you can be reasonably sure of that. Our
cases here with complete myxedema have required on an
average 2 grans a day, and of the 20 or 30 cases that we have
had under treatment, none has required more than 3 grams,

Dr. DuBoss* Would not 3 grains be a pretty large dose? 1
should think it would be a better procedure to give 1 or 2
grains, and keep it up a month before you make your evalua-
tion.

Dr. Gold* A month with a daily grain or two, and then,
if no response, you are fairly sure 1t 1s not myxedema?

Dr. Shorr: 1 think so.

Dr. DuBois: Have you any figures on the strength of differ-
ent preparations?

Dr. Gold- The U.S P, preparations of thyroid are all assayed
for their todine content, and they are supposed to have a po-
tency of approximately 2 mg of 10dine per gram of thyroid.
Mainy people refer to 1t as extract of thyroid It is not an ex-
tract. It 1s just the gland deprived of connective uissue and
fat, dried, and powdered In the older pharmacopoeias it used
to be called “dried thyroid.” The newer revisions of the
Pharmecopoeta do not label 1t “dried thyroid™ but just “thy-
roid.”

There have been some analyses of market preparations of
thyroid. Preparations from dafferent sources do not always
produce equal effects 1n terms of their iodine content. Thomp-
son (J.4 M.A4., 1935) and his co workers reported certain lots
of beef and sheep thyrod produced less effect than hog thyraid

in doses contammng sumilar amounts of 1odime Lerman and
Salter analyzed G preparations and found the 1odine content
to vary all the way from about 2 mg to 4 mg per gram of the
driedgland They examined those prepirations further for the
a2mount of thyroxin 1odine, and found that this varted from
16 to 42 per cent. Examunation of these specimens, however,
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1n relation to therr calorigenic action showed they were not
very far apart, which means that there are some factors relat
ing to the potency of thyroid materials not directly explamed
by esther the 10dine or thyroxin content

It1s, perhaps, well to use thyroid material made by the same
manufacturer, rather than to shift from one to another be
cause n spite of the standardization by the todine method
there are differences 1n different thyroid materials which can
not be tested for at the present time This will eliminate at
least one source of variation

There 15 just one other material which 1s used besides the
thyroid 1tself, and that 1s thyroxin I might call your attention
to the fact that the Pharmacopoea states the dose of thyrod
as 60 mg and of thyroxin as 0 5 mg These are supposed to
be equvalent The dose of thyrotd represents only 012 mg
of 10dine, while of thyroxin 0 32 mg of 10dine This indicates
that thyroxin 1odine 1s not as effective 1n therapy as the 1odine
present mn the original gland This may 1n part be due to the
fact that 1t 15 not as well absorbed from the gastromtestmal
tract, which would be 1 line with what Dr Shorr has sad
about thyroxin being irregular 1n 1ts action and not as de
pendable as thyroid

SUMMARY

Dr Gold The diagnosis of myxedema sometimes presents
difficulties It 15 to be distinguished from anterior pituitary
disorders (Stmmond s disease) and Addisons disease It s
sometimes confused with primary heart disease anemia and
Bright s disease It may exist as a complication or an accomf
pamment of other diseases There are substandard states 0
health associated with weakness and faugue which are fre
quently treated as cases of myxedema because they present
a shghtly lower than the usual normal basal metabolic rate
There 15 considerable doubt as to whether thyroid medication
produces any specific benefits 1 these cases and whether the
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reported benefits may not be the result of other therapeutic
measures usually employed at the same time.

Dr. Marine presented a very provocative discussion of the
pathologic physiology of myxedema. He pointed out the dif-
ference between the thyroid gland after the removal of the
pituitary and the thyroid gland in Gull's disease. In the former
the thyroid gland shows atrophy without signs of attempts
at regeneration; in the latter atrophy and regenerative hyper-
plasia may exist side by side. The thyrotropic hormone of
the pituitary is active in Gull's discase and continues to stim-
ulate the thyroid gland to activity, a fact which may lead to
exhaustion atrophy. He indicated the glandular interrelations
in myxedema by the example of the marked increase in urinary
androgens during the administration of thyroid in patients
with myxedema.

While most cases of myxedema have low basal metabolic
rates, there are many cases with very low basal metabolic rates
who do not show signs of myxedema. There are some cases
of myxedema with normal values for the basal metabolism,
Most cases of myxedema are overweight; some are under-
weight. This indicates the complexity of the problem of
thyroid deficiency.

In the therapy of myxedema, the object is primarily to re-
store the pauent to a metabolic state most consistent with
optimum health. Reversal of laboratory tests to normal, such
as the basal metabolic rate and the blood cholesterol, usually
accompany such restoration. There is some danger, however,
in depending upon these alone since hypothyroidism may
serve as a protective mechanism in cases of advanced circula-
tory disease. Restoration of the metabolism to the average
normal sometimes results in attacks of angina pectoris and
overloading of the circulation with resulting failure, The pa-

tient's symptoms serve as a guide to the extent to which re-
versal of the myxedema state is to be carried. The therapy
should be developed veryslowly, over a period of a few months,
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1 order to enable the patient to make appropriate adjust
ments to the increase 1n metabolism

The myxedema patient 1s very sensitive to thyroid medica
tion and, 1if a dose as large as 180 mg daily fails to produce
significant improvement, there 1s reason for doubting the
accuracy of the dragnosts

Whule there are patients with Gull s disease 1n whom the
restdual active thyroid may be stimulated by 1odine dned
thyrod 15 the most rmportant medicatton The method of its
admimistration was discussed The dried thyroid 1s preferable
to the pure hormone thyroxin because 1t ss apparently better
absorbed and 1ts action 1s therefore, more regular and de-
pendable It 1s well to confine one s practice to the use of one
preparation of thyroid because 1n spite of the standardization
of USP thyroid preparations there are differences n the
effects produced by thyroid preparations from different sources
even when 1n terms of 10dine, the doses that are given appear
to be equivalent.



Treatment of Cardiovascular Manifestations
of Thyroid Disorders

Dr McLheen Cattell Not mfrequently the hour has proved
too short to cover completely the topic 1ssigned and that was
the case with the two conferences on the diseases of the thy
roid We thought 1t would be worthwlile this afternoon to
discuss further a special aspect of this problem, that 1, the
treatment of the cardiovascular complications of thyrord dis-
case Dr Gold, will you open the discussion?

Dr Harry Gold Let me state at the outset that one should
distinguish between cardiovascular comphcations and cardio-
vascular manmifestations of thyroid disease

A patient with Graves disease may be subject to rtheumatic
heart disease, arteriosclerotic disease, or some other form of
heart disease, and 1n that case we have one disease comph
cating the problems of the other I think 1t 15 intended to
relate the discussion today not to that group, but rather to
those disorders of the heart which occur as the direct result of
the thyroid disturbance The designation, cardiovascular com
plications of thyroid disease 15 not strictly accurate as apphed
to this group The cases 1n this group should be referred to
as the cardioy ascular manifestations of thyroid disease Cardiac
disturbances may be the dominant mamfestations of thyroid
disease 1n some cases

These disorders are quate common The heart 1s often 1in
volved 1n thyroid disease Rapid heart action occurs m the

vast majority—not 1n all, but i most of the cases The cardiac
m

.
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difficuluies present pressing problems, I should say, i aboyt
one quarter of all the cases perhaps even more In many cases
the heart presents the most serious aspects of Graves disease
In 2 small number of patients—I am not sure how large that
number 1s—the cardiac disturbances are the only mamfesta
tions, at least for a perrod—sometimes a pertod of years—
after which the true nature of the cardiac disturbance reveals
1tself as one which has 1ts basis 1n so-called  masked hyperth
roidism "

The more common disorders are sinus tachycardia ectopic
auricular tachycardia, auricular fibrillation, and congestive
failure Some patients have more than one type of abnormal
rhythm Auricular flutter 1s a less common accompanment
Auriculoventricular block 1s also uncommon

The chief agents which are effective m the control of these
disorders are quinidine, digitalis, Mecholyl, and 1odtne We
may add thiouracil Thyroidectomy cures m the vast ma
jority of cases of Graves disease The admumstration of
thyroid materials 15 belpful 1n the occasional case it which
the underlying cause 1s hypothyroidism or myxedema

There are certamn spectal features of the cardiovascular
disorders of Graves’ disease which have a bearing on the
choice of treatment, and also on the outcome The first 15
that the disorders of the heart in Graves disease are likely
to be paroxysmal or transient The auricular fibrillation
caused by thyrotoxicosts usually disappears within a few days
after thyroidectomy

The congestive heart failure which 15 caused by mx‘z
thyrod disease 1s also apt to be transient It 1s as a matef o
tact one of the striking features of the hstory of heart fallu;f
1 thyrotoxicoss, that the pattent has had repeated attacChs
of fatlure without the customary preciprating causes St
as effort or infection, and that there have been long periods
of remussion Such a lustory of recurrmg attacks of heatt
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failure without the usual causative factors is strongly sug-
gestive of thyrotoxic heart failure.

It is also noteworthy that the heart disorders of thyroid
disease are reversible to a very high degree. This also applies
to the enlargement of the heart in thyroid disease. A large
proportion of the cases, particularly the more scvere ones,
have some enlargement—it is usually mainly a dilatation—
and with the cure of the thyrotoxic disease the heart usually
returns to its normal size. Even in cases of heart fajlure with
congestion of the most extreme grades, in which patients seem
in extremis, and fail to respond to the ordinary forms of
treatment, the control of the thyrotoxic disease by thyroid-
ectomy often results in a cure of the heart condition that is
to all intents and purposes complete. Such complete cure
is very rarely encountered in other forms of heart diseasc
with failure.

The third general characteristic of this group is that
thyrotoxic heart disorders are in general more resistant to
the common cardiac drugs than similar disorders of other
cause, The distinction is not absolute. There are a great many
cases of auricular fibrillation due to thyrotoxic disease in
which the heart can be slowed readily with the usual doses
of digitalis, and there are many cases of heart failure due to
thyrotoxic disease which can be satisfactorily controlled with
the usual doses of digitalis, but the number of patients who
do not respond satisfactorily even to the largest doses is much
greater than among individuals with heart disease of other
cause,

These, then, are the three outstanding characteristics of
the thyrotoxic heart: the transient nature of the disorder,
the reversibility of even very severe forms of disorder (failure
and enlargement), and the tendency to show a greater re-
sistance to the usual therapeutic measures.

The rapid heart rate of Graves' disease is usually a sinus
tachycardia. When it is of the order of 110 or 120 a minute,



174 CORNELL CONFERENCES ON THERAPY

At does not require treatment. There are individualé, howeyer,

in whom the disease is. very active and the rate speeds up
to 200 or 50 a minute, much too fast for an efficient circula-
tion. It is fortunate that this does not happen very often, be-
cause we have no direct means of slowing the sinus tachy-
cardia of thyrotoxicosis. Digitalis is of no value. It is often
given and in large amounts for sinus tachycardia. All that
results after enough of it is poisoning, The heart rate re
mains fast. Nor does quinidine slow this type of tachycardia.
The only way to slow the sinus tachycardia of thyrotosic
individuals is to control the thyrotoxicosis by such measures
as the administration of iodine, propylthiouracil, and/or
thyroidectomy. In the preparation for thyroidectomy.the
heart will slow in a striking manner after suitable doses of
iodine. The effect of this treatment is usually temporary.
I think it should be regarded essentially as a preoperative
measure rather than as a means of maintaining the heafrtbea!
at a slow rate in a thyrotoxic patient. It is rarely possible to
keep it slow with ijodine alone over periods of more than 2
few weeks. '

The dose of iodine necessary for that purpose is not very
large—not very large as doses of iodine are reclfon.ed in them;
peutics—but it really represents a great deal of iodinein term
of the amount of iodine in the body. One teaspoonful of the
syrup of hydriodic acid daily will slow the heart yate it ‘}_‘m
cases from 120 or 130 a minute down to normal levels wuhl;f‘
period of about a week or ten days. A teaspoontul of 1_1)' !r\l
odic acid is not usually considered a large dose, but agai ll
terms of the iodine content of the body, it is a good deal:. t
contains about 50 mg. of iodine, which represents about ‘“’::
the amount of iodine present in the body of a normal
dividual. .

X‘: to the treatment of auricular fibrillation in thyroto'(:h
disease, the workers in this field seem to be in a_gree.men;l:"jl 4
respect to only one point, namely, that the fibrillation s
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be abolished Some wut for spontaneous cessation and others
use drugs to abolish 1t but there 1s no consensus as to when
the fibrilltion should be abolished or s to wht should be
used for that purpose Some depend on digitalis others use
qumidine

Some believe that quimidine ought not to be given mn
auricular fibrillanon of the thyrotoxic patients prior to
operation and the advice seems to be furly general i wit
ngs on the subject that quinidine should be given after the
operation 1f within a certamn period of time the fibnllwion
does not cease spontancously How long after? One writer
states within 2 days and another advises to wait at least 3
months before quimdine 15 used

1 am not sure what the reason 1s for the objection to the
use of quumdine prior to operation to abolish an attack of
aunicular fibrillaton m a thyrotoxic individual 1 would hike
to recommend that 1n every patient who develops auricular
fibrillation as the result of thyrotoxic disease an attempt be
made to abolish the fibrillation by quimdine provided the
case 15 without the usual contraindications to the use of
quimdine or presents factors which make digttalis more de-
swrable namely complicating mitral disease of long standing
or aunrcular fibrillation which may have been going on for
many months or congesuve heart failure Perhaps we can
have some discussion of this pomnt I know of the argument
that quinidine prior to operation often fails to abohish the
fibnllauon I do not wonder at the failures The doses com
monly used are too small The way to use quimdtne to abolish
auncular fibrillation 11 these cases 15 to give 10 grains of the
sulfate every 2 hours until the normal rhythm 1s established
or unul mmor toxic symptoms preclude 1ts further use If
the oral doses cause diarrhea similar doses dissolved 1n
propylene glycol may be given intramuscularly

The 1dea also seems to prevail that the thyrotoxic pattent
1s more sensitrve to the toxic effects of quimidine than the
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Dr Cattell Dr Eggleston, will you continue the discussion
from the standpount of the ptient with hypothyroid discase?

Dr Cary Eggleston Tlus 1s an aspect of thyrord disease
which 15 not well established There are many who fecl that
there 15 no such thing 1s the myxedema heart as onginally
described a number of years 1go by Zondel, in Germany, and
supported 1n tlis country very largely by Ihr On the other
hand there are many who do fecl that there are relatively
rare cases i which myxedema 1s largely responsible pos
sibly wholly so, for cardiac insufficiency There 1s no satis
factory evidence as yet which permaits us to say which of these
two groups 1s correct Personally I thunk the truth lies be
tween them that there are small numbers of patients with
myxedema tn whom there 1s evidence of cardiac failure and in
whom adequate control of myxedema may relieve the cardiac
failure

It has been noted that 1n patients who have had myxedema
with symptoms of cardiac msufficiency and who have come to
autopsy there has been a very high mcidence of coronary
artertosclerosts and there are many who feel that 1t 1s this
process rather than the myxedema which 1s responsible for
the cardiac mamfestations

A few years ago as the result of the efforts to reduce basal
metabolism as a therapeutic process 1n reducing the work of
the heart the Boston group operated upon a good many
patients with heart disease—heart disease of the anginal
type and heart disease of other types There was total abla
tion of the thyroid resulting 1n a myxedema and reducing the
basal metabolism 1n general to levels below —25 per cent
This gave us an opportunity to observe the effects of induced
hypothyroidism upon the heart In few or no mnstances were
there any apparent detrimental effects and so far as effects
were observed, they were largely beneficial or else of no sigmfi
cance

The manifestations of hypothyroid disorders of the heart



186 _ CORNELL CONFERENCES ON THERAPY

During this period we ask the patient to be up and around
because the behavior mn bed 1s no indication of how the
patient 1s going to behave when up and around

If we can, we generally take about two months to brng
such a patient to the optimum, and that optimum s not de-
caded by any arbitrary standards of the level of the baal
metabolism It 15 that state, whether 1t 1s produced with doses
of 30 mg, or 60 mg, or 180 mg, 1 which the patient obtains
relief from symptoms without cardrac distress

Here 15 an excellent opportunity to take advantage of 2
natural state, which the Boston group has been producing
by operation The patient with myxedema has, m 2 sense 2
natural thyrordectomy He can be regulated at the level at
which he 1s comfortable, without previous surgery

1 do not have any doubt, Dr Eggleston, of the exstence
of the myxedema heart, 1n the sense that the heart rate 8
slow, the size 15 generally increased, the circulaton i slow,
the work of the heart 1s less, and the PR interval may be pro-
longed to as much as 0 54 second 1n some cases With therapy
all of these usually revert to normal

I would like to discuss Dr Gold s reference to * masked
Graves' disease We are too often mclned to look for the
textbook picture of Graves' disease exophthalma 3 rapd
heart, a large mass 1n the neck People in the older age group
do not have this typical form of Graves’ disease The 1mpres
s1on has grown up from work 1n certain midwestern centers
that 1n the older group we have 2 types of disease tOXIC
adenoma and Graves disease, and that toxic adenom“:
merely hyperthyroidism, while Graves disease 15 somﬂh‘:;
else This notion, to my mind, 1s erroneous Whenever We S .
a patient 1 the old age group who has cardiac disease Wh‘:ﬂ
does not Tespond as 1t should and with no obvious feaih:
for 1t, we should suspect Graves disease, regardless of »
presence or absence of the so called typical picture of Grav
disease
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Dr Eugene F DuBois Dr Evansand Dr Stewart have been
doing a great deal of work on the heart in Graves® disexse and
mysedema Could we have some remarks from them?

Dr Willis F. Evans The pale, cold, dry skin of pauents
suffering from myxedemn suggested that there might be a
decreased amount of blood allotted to the perpheral circula
tion The peripheral blood flow has now been measured be
fore treatment and on several occasions during the course
of thyroid administration 1n 5 subjects exlubiting the signs
and symptoms of this disease In addition, observations of
the basal metabolic rate, the circulation time {arm to tongue),
the blood pressure, and the pulse rate have been made for
correlation with the data relating to peripheral blood flow.

At a ume when the basal metabolic rate was low 1n the
myxedematous subjects, the peripheral blood flow was also
decreased With increases n basal metabolic rate toward
normal, as the result of therapy, there were successive and
parallel increases 1n peripheral blood flow Thus relationship
between metabolic rate and blood flow was linear The pulse
rates and pulse pressures of each of the 5 patients showed
trends parallel with changes mn basal metabolic rates and per1
pheral blood flow, that 1s to say, they increased with the gy
g of thyroid The arm to tongue circulation time was meas
ured by means of Decholin Before treatment the circulation
time was prolonged It became shorter during treatment with
thyroid

Measurements of cardiac output have not been carried
out 1n these subjects However, Stewart, Deitrick, and Crane
made such measurements 1 a group of myxedematous patients
and found that 1t was low at first, and mereased to normal
with rise 1n basal metabolic rate on the admmmstration of
thyroid

Studies similar to the ones just reported have been carried
out tn 18 pauents suffering from hyperthyroidism, a disease
at the opposite end of the metabolic scale from myxedema In
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adjustments require a certain length of time, and the hear
would not be immediately fit to carry the increased Ioad.

Dr. Shorr: We are inclined to think that the body is very
cfficient as a mechanism, and that when things go wrong,
very nice adjustments are made, but I think that Graves
disease is one example of where the body falls short, As Dr.
Evans pointed out, the various circulatery indices are far in
excess of the metabolic need.

It is found that in patients with Graves' disease the
arteriovenous oxygen difference is smaller than in the normal.
The rapidity with which the blood flows through the capi-
laries prevents the organism from taking out as much oxygen
per unit of time. Does that not indicate that the speed of
the circulation is excessive and out of proportion to the needs
in the classic case of Graves' disease? It is possible that this
overactivity of the circulation does not occur in the older
age group. It may be very well worthwhile to study it, Dr
Evans. In these patients the pulse rate is much slower than
one would anticipate from the basal metabolism. There 1§
a basal metabolism of 430 or 40 associated with a pulse of
70. T have often wondered whether or not it might be due t©
the fact that their vegetative nervous system may be less uf-
stable, with less overactivity of the circulation; the arterio
venous oxygen difference would be more nearly normal, and
therefore the pulse rate slower. In the young people we find
the reverse—the pulse rate rapid, out of proportion to the
basal metabolism. Have you any comments on that? X

Dr. £vans: That Aas Deen our observaviom; che alder 10°
dividuals with the toxic adenoma certainly have slower pulse
rates. .

Dr. Janet Travell: 1 want tg”~ + dier subj?c't- Dr.
Gold spoke about the use of df ; . “cular ﬁ.br Y.
if quinidine failed. Would »" * “er he giv
simultaneously, or whether he  * the , -
whether he allows an iuwa L
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digitilis Another question  Is digitalis ever dangerous tn any
of the cardiac mamfestations or complications of thyrotox:
cosis?

Dr Gold It 1s not well to give large doses of qumidine
and digitalis together The two exert a synergistic action
which 1s sometimes hwzardous The evidence comes from
armimal experiments and 1solited experiences i man It
would take too long to go into the details of the mechinism
When one has given very large doses of quinidine without
aval, the thing to do 1s to discontinue for 24 hours be
cause most of the quimdine 1s chiminated within that period
of ume, then digitalize the patient as though he had had no
quimdine On the other hand, if one gives digitalts first, and
mn fairly full doses, 1t 15 better to wait several days before one
g1ves large doses of quinidine because of the fact that 1t takes
so much longer for the ehminatton of the digitalis

As to the toxic effects of digitahis m thyroid disease, up to
1916, I think, 1 this country 1t was a pretty general practice
to mive digrtalis to most patients with thyrotoxic disease 1n
an endeavor to control the rapid heart rate Many of them
were potsoned tn that way Out of this arose the behef that
digitalis 15 1njurious to the patient already toxic with Graves
disease a phenomenon similar to the synergsuc effect of two
poisons Some have placed the toxic action of the two factors
not on the heart but on the brain, resulting 1n edema of the
brain The evidence 15 far from satisfactory that ordinry
digitalizing doses of digitalis exert a greater toxic effect in the
hyperthyroid than in the nonhy perthyroid patient

Dr Wheeler 1would like to ask Dr Shorr whether he be
lieves digatalis 1s useful tn auricular fibnillation due to Graves
disease

Dr Shorr 1 think there 1s no difference between Graves
disease and any other conditton 1n regard to the indications
for the use of digitalis The same factors, auricular fibnllaton
and failure, are mndications for 1ts use, and I believe 1t has the
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thyroid patient to the usual methods of failure therapy are
extremely interesting I believe that 1t 1s the more generally
accepted view that patients with hyperthyroidism who develop
failure are likely to be farrly resistant to treatment and that
one of the points which leads one to suspect that hyperthyrod
1sm may be the cause of the failure 1s that one fals to get very
far with the usual methods of treatment Would you care to
say something else about that?

Dr Stewart Iodine 1s an essential part of the treatment

Dr Gold AsIseeit, then, there 1s no real difference of opin
1on here 1f you treat them with 10dine at the same ume the
response of the failure 1s very good and much the same as
that of nonhyperthyroid patients Is that 1r?

Dr Stewart 1think there 1s too much emphasts on the pomt
that you cannot slow the fibrillator in hyperthyroidism You
can slow them down farrly well In many nstances even with
out 10dine you can get them down to a fairly low level Itmay
be somewhat higher than the usual level for other patients
It may take somewhat more drug than the average dose foran
other patient but 1t can be done 1 have seen no toxic effects
from slowing the ventricular rate i these fibrillators

Dr Eggleston May I speak on that? I believe the reason
Dr Stewart has not seen toxic effects 15 that Dr Stewart 18
skilled in the use of digitalis We certainly see the toxic effects
of digitahis outside an nstitutron such as this We encounter
them m consultation where the physician has not hnown
enough about digitalis to handle 1t as expertly as you of Dr
Gold can handle 1t The average person does not get the slow
mg mn any degree adequate 1 his estimation to Testore 2 Pﬂ‘l
tient unless he uses the rodine nor does the patients climical
picture change enough to make him feel sansfied so he B"’fds
ahead and pushes the digitalis a bt too far I think nausea an
vomiting and some of the other toxic symptoms are much CO;’:l
moner outside of teaching mnstitutions than they are here
other words what I am trying to say 1s that you don't nduee
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them because you know better, whereas a good many others,
not rexlizing the situatton, do mduce digitalis intoxication m
their efforts to slow the fibrillating or nonfibrillating heart in
the presence of an active thyrotoxicosis

Dr John L Destrick May I take up tlis point? I will daffer
with Dr Stewart Consider the patient with aurzcular fibrilla
tion, a ventriculr rate of 140, a basal metabolism of 60, and
without rodine 1 would be greatly surprised if yon conld lower
the ventricular rate more than 10 or 15 beats a minute with
digitalis alone, but1f you add 10dine you ¢an certnly lower 1t
markedly ima week or ten days The 10dine, 1n my experence,
1syvery important Thave never been able to control the ventric-
ular rate with digitalis alone At the end of a weel or ten dys
with 10dine the digstalis works very well Do you agree with
that?

Dr Stewart 1think we can show charts where the digtahis
alone has caused marked slowing

Dr Gold The difference between these two views may be
due to differences 1n the severaty of the disease Patients with
extremely high basal metabolic rates, who are very 1ll, are
likely to be more resistant to digitalis than those with milder
grades of hyperthyrordism

Dr Dawnid P Barr Dr Gold may I make a remark about
this® It seems to me that to some extent there has been too
much emphasis laid on the strict parallelism between basal
metabolic rate and pulse rate In general, there s a surprising
correlauon, and 1f you take a group of patients, you will find
that the pulse rate increase corresponds fairly closely to the
basal metabolic rate increase On the other hand, 1f you watch
an individual patient over a period of time, you wall find the
greatest variation 1n the pulse rate I have seen patients who
had a basal metabohc rate of 4-50 and 60 who had a basal pulse
of 80 or less, sometimes as low as 75 On the other hand, those
same patients 1n bed on the ward might have pulse rates
around 120 to 130 The 1dea of controlling all the vagartes of
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pulse rate in a patient like that with digrtalis 1s like sayig that
digatalis 1s going to control the rate of a'man who runs a race
It cannot be done You cannot make the heart rate come down
to the desired level by giving digitalis before the race s run

I would agree with Dr Eggleston that, before we used 10-
dme m these patients with decompensation and regular
thythm, digitalis resulted 1n almost no slowing at alt

Dr Gold How about those with auricular fibnillation?

Dr Barr It also applies to them, particularly 1f advanced
decompensation 1s present Dagitalis often fails to reduce therr
ventricular rate significantly in the presence of thyrotoxicosts

Dr Eggleston 1 think the sitnation 1s analogous to that
during active nfection During infection the use of heart
rate as a guide to digitalization 1s futile There 15 the toxtcm
fluence which 1s driving the heart which 1s more potent than
the effect of the digitalis on the rate

Dr Gold There 1s one other pomnt which perhaps we have
partly answered, and that 15 regarding the sensitivity of the
hyperthyroid patient to the toxic actions of digitahs It 15 gen
erally stated that the patient with Graves disease 15 more senst
uve to the toxic effects of digitalis than the non Graves p2
tient Is there anything in that, Dr Eggleston?

Dr Eggleston Not in my experience, Dr Gold I think he
responds just about the same as the patient without Graves
disease so far as his likelthood of developing toxic symptoms
1s concerned

Dr Gold Yet you did say that, by and large, you e"‘—“’““‘:
more toxicity among patients with Graves disease treate
with digitalis than you do among those who don t have Graves
disease

Dr Eggleston I think 1t 1s because of the failure t
nuze the fact that thyrotoxicosts antagonizes the effect 0
talis on therate The doctor, using rateasa crudeguide P!
digatalis 1nto the toxic range If he followed those patent
some other means the chances are he could avoid toX!
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Perhaps Dr Stewart would siy whether the cffect on the
Twue or on conducuvity mn thyrotoxicosis could be
used

Dr Gold 1s there any difference in the tolerance of the
Graves patient to digitahis by any method of measurement?

Dr Stewart 1don t thunk so I have not observed any differ
ences, and I don t know of any good experimental work bear
1ng on 1t

Dr Gold There are, nevertheless, the statements 1n the
hterature, made by Plummer and others, warning against the
toxtc action of digitalis in Graves' disease, especially a toxic
action on the central nervous system causing edema of the
brain Plummer stated that the patients do badly wath digi
talis even 1 the presence of an apparently beneficial action
on the heart.

Dr Barr What Plummer showed was that during the
pertod 1n which patients had been routnely digitalized pre
operatvely, the mortality from thyroidectomy was higher
than 1t had been 1n the years when they were not so routinely
digatalized On the other hand, 1t must be remembered thatin
this series complete digitahization was attempted and that pa
tients recerved a full dose whether they needed 1t or not They
must have been digitahzing a great number of individuals
who would have fallen into the normal range 1n whom we now
believe digitahis may be actually harmfal 1 never felt that
that demonstration of Plummers was any argument against
digializing a thyrotoxic patient who was decompensated or
who had some such trouble as an irregularity of the heart,
which might develop 1nto decompensation

Dr Cattell I believe that Dr Gold and Dr Modell have
some observations ont patients with fibnillation which bear on
the problem of slowing in Graves disease

Dr Gold There are two mechanisms by which digitalis
slows the heart 1n the patient with fibriflation One 15 a reflex
increase in vagal tone from the improvement of myocardial
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function The other 1s an extravagl mechanism in which the
slowing 1s due to the direct action of digitalss on auriculoven
tricular conduction In Graves’ disease the reflex mechansm
may be mactive Therefore, digitalts can slow the rate only
by the remarmning mechanism, namely, the direct actton on
the auriculoventricular conducting system But this requires
a very much larger dose, sometimes twice as much as for the
“vagal’ slowing Such large doses under any conditions are
likely to give r1se to many cases of porsoning

Dr Cattell The patient with Graves' disease 15 subject to
paroxysms of auricular fibrillation What do we do about
that?

Dr Eggleston I used to treat them vigorously I dontany
more, because most of those paroxysms seem to be self imited
and mnocuous IF, after subtotal thyroidectomy, the patient
continues to fibrillate or 1f he develops recurrent attacks of
fibrillation, T am mchned, provided the pattent s still under
10dine, to resort to the use of quinidine

Dr Gold Your inchination, then, 1s not to deal with the
paroxysm of fibrillation directly before operation How about
a case of this hind A patient 1s 1n the ward with aurcular
fibrllation, being prepared for operation He 1s gomng t0 be
there for two or three weeks and during that time he 15 having
attacks of aurrcular fibrillation once or twice datly They last
half an hour or an hour Are you mclined to let hun be of
would you do something about the attack? "

Dr Stewart As you describe 1t, I would do something 1
the attacks last long enough, several hours I think1 “oues
digitalize the patent 1n order to reduce the marked ch«’mgd
1n ventricular rate even though che heart nught still go an
out of fibrillation I do not make any attempt to stop the &
tacks with quimdine untl a certain length of tume after :3“}:
eration Even 1n these cases I also use digtealis at the 52
time

Dr Eggleston How long do you wait?
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Dr Stewart Avamnble persod T usually wait several wecks
‘They sometimes Teturn to 1 normal rhythm spontancously in
two or three months after operation

Dr Lggleston "That brings up 1 moot point, moot tn my
mind anyw 1y, as to whether we are running risks of embolism
from intr1 tricular thrombi n the patient who has been
allowed to remain too long in fibrillation or who has reverted
to sinus thythm I have my own 1deas about that

Dr Gold Let us have them

Dr Eggleston My own 1deas are that the transition from
fibrillation nto a sinus rhythm does not materially enhance
the likehihood of embolism

Dr Gold 1 take 1t, therefore, that in changing fibnlla
uon to normal rhythm, from the standpoint of danger, you
regard 1t as a matter of indifference whether the fibnllation
15 one day old or five weeks old?

Dy Eggleston Yes

Dr Gold We have here two different answers to the same
question Dr Lggleston would use quimidine to control the
fibrillation while Dr Stewart would use digitalis

Dr Eggleston Justaminute Dr Gold I think that is sstm
Ply because Dr Stewart and I are answering the same question
from two different points of view He was talling of fibrilla
uon with heart failure, I think 1 was dealing with the prob-
lem of fibnillation per se without heart fallure If there were
no heart fatlure present I would not use the digitalis If there
were heart failure I would proceed just as Dr Stewart and use
the digitahs

Dr Steuart Whether there was faillure or not, T would
use digitzlis

Dr Gold Ithnk the record 1s clear on this point We have
two different answers to the same quesnon That's commen
enough So 1t 1s also i the literature, some people treat the
fibrillation per se, regardless of faillure, wath digitalis, 1n the
hope of obtamning a slower rate each tume the heart goes nto
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fibrillation, others try to control recurrence of attacks with
quimdine

This brings up another point In a patient who 15 subject
to paroxysms of auricular fibnllation with 2 very rapd rate
let us say a ventricular rate of 180 a mimnute 151t your expert
ence that the rate 1s slower 1f the patient 15 kept digitalized?

Dr Eggleston Dr Stewart was just discussing that question

Dr Gold Dr Stewart said yes, but I would hike to know
what you think

Dr Lggleston Frankly, that has not been my experience

Dr Gold Tt has not been mine erther We digtahize these
patzents with average doses, and 1n spite of 1t, every time an
attack of fibrillation pops up, the ventricular rate seems to
be as fast as before we gave the digttalts It 1s probably largely
a matter of dosage

Dr Eggleston "That has also been my experience

Dr Gold How much quinidine do you grve, Dr Eggle&
ton, to prevent attacks of auricular fibnllaton mn this group
of patients?

Dr Eggleston 1 usually begin with an mtial dose of 03
Gm 5 umes per 24 hours, as evenly spaced as possible and
work from there up unul I find a dose which for that patient
suffices to control and produces no toxic symptoms You
yourself, have mentioned your expertences with very hugh
doses without detriment to the patient 1 think the drug has
to be given with caution, and only on the basis of trial 1n the
individual patient

Dr Gold The fact that the patient has hypenhyroxdasm
presents no special problems?

Dr Eggleston Not m my opimion

Dr Gold What dose of digatalis do you use to col
fibrillation, Dr Stewart?

Dr Stewart If I were gomg to digatalize I woul
Gm 1n 24 hours, and maybe a mamtenance dose of

ntrol the

1d use 18
£02 Gm
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As 1sud 1n these patients 1t may take a httle more than in
ather patients

Dr Dextrick 1s there any evadence that the heart suffers
permanent damage from hyperthyroidism? Does the presence
ofaunicular fibrillation make it necessary to prolong the period
of bed rest and 10dine in preparation for operition?

Dr Gold You mean structural dimage?

Dr Deitrich Yes

Dr Gold Is there any?

Dr Eggleston 1 wish the pathologists would tell us The
climcal evidence 1s against permanent damage, because even
most of these patients who have been 1n severe congestive farl
ure during hyperthyroidism return to chinically normal indz
viduals following adequate preparatory treatment and ade-
quate subtotal thyroidectomy It seems to be a reversible 1n
toxication rather than structural damage Yet there are state
ments 1 the pathologic literature which suggests that there
may be some structural damage there The late Dr Ewing
some years 1go, refused to gave me a categoric answer to this
question He said that he did not know

Dr Steuart In expenimental work with thyroxin feeding
to animals, they have not been able to demonstrate any
morphologic changes No doubt there must be a functional
derangement from which the heart 1s unable to recover com
pletely, although you are not able to distinguish that heart
from another under the microscope

Dr Travell ‘To come back to a point brought up earlier,
I beheve that Dr Stewart said that he would digialize a pa
tient and then give him quinidine, 15n ¢ that so?

Dr Stewart 1f 1 were going to give a patent quumdine, I
would slow the rate down first by digitalis

Dr Travell 1 wonder if there are any dangers in the ad
minustration of quinidine to a patient who has recenved large
doses of digitalis?
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Dr. Stewart: I don’t know of any with therapeutic amounts
of digitalis.

Dr. Eggleston: Wasn't it you who brought out that ques
tion?

Dr, Travell: It was Dr. Gold.

Dr. Gold: We found that in animals quinidine and digitalis
often acted synergistically to produce toxic effects on the heart.
After large doses of digitalis, otherwise safe doses of quinidine ,
sometimes caused cardiac standstill.

Dr. Cattell: There is also evidence of antagonism between
these two drugs.

Dr. Eggleston: I think certainly that clinical experience does
not serve to point strongly to any inherent danger in the
simultaneous use or sequential use of these two agents, quini
dine and digitalis. .

Dr. Walter Modell: Since digitalis tends to maintain auric-
ular fibrillation, isn't that a theoretic objection to its use to-
gether with quinidine? )

Dr. Eggleston: 1 think that is purely theoretic. I don't be-
lieve it is borne out by clinical experience. In the patients who
have been digitalized the sinus rhythm can be re—estabhsf}eff
just about as well as in those who never had any digt-
talis.

Dr. Stewart: There is a group of patients who do not 1
spond to quinidine and in whom digitalis will prevent attacks
of fibrillation. .

Dr. Eggleston: I am very glad you brought that point Ou';-
because in theory digitalis should enhance the auricular fibril-
lation, and there are some patients in whom it does that.

Dr. Gold: 1 may direct your attention to the fact that;
large proportion of the accidents from quinidine rePOHFD
in the literature occurred in digitalized patients, an.d'als?e‘d
the few reports of cardiac arrest from quinidine in dlgllﬂkfn
patients. I have seen one such case. It resembled the thing
we sometimes see in the dog.
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SUMMARY

Dr Gold We may now briefly summarize the essential
pomts that have been brought out in the conference this
morning

Tt 15 perhaps not strictly aceurate to regard the cardiovas
cular disturbances of Graves' disease 25 complications, but
rather s manifestations of the disease, because 1n the vast
majority of cases the heart and the circulation are 1nvolved as
part and parcel of the complex manifestations of Graves dis
ease uself In some of the cases, particularly the older age
group nervous symptoms are at a mmmmum and the cardio-
vascular signs outstanding  Unless one bears this in mind one
1s ikely to overlool cases of Graves disease These are some
times referred to as masked hyperthyroidism  The clinical
problems are heart failure and the common disorders of
rhythm, premature contractions auricular fibrillatton aurtcu
lar flutter, and parovysmal tachycardia The charactenistic of
these disorders when due to Graves disease 1s the almost com
plete reversibility 1n most cases even 1n extreme grades The
treatment 1s essentially the same as when these occur mn pa
tients without hyperthyroidism However, there 1s the sig
mficant fact that the cause can be attached through at least
the parual cure of the Graves discase itself This 1s accom
plished by the use of 1odine propylthiouraai, and subtotal
thyroidectomy Most cases require subtotal thyroxdectomy
after suitable preparation with odine or propyltinouraail,
orboth The outlook for medical treatment has improved with
the new drug propylthiouras] Cardiovasenlar disturbances
of Graves disease tend to be more resistant to the customary
therapeutic agents These patients require more digitalis than
most patients to slow the ventricular rate 1n auricular fibnl
lation, and often the slowing 1s not as marked This drug
rarely abolishes the auricular fibnillation Its effect 1n relses
wg the congestive heart failure of hyperthyroidism 1s also
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Dr Stewart 1don t know of any with therapeutic amounts
of digitalis

Dr Lggleston Wasn t 1t you who brought out that ques
tion?

Dr Travell It was Dr Gold

Dr Gold We found that 1n ammals quinidie and digitalis
often acted synergstically to produce toxic effects on the heart
After large doses of digitalis otherwise safe doses of quimidine
sometimes caused cardiac standstll

Dr Cattell There 1s also evidence of antagonmsm bets een
these two drugs

Dr Eggleston 1 think certainly that climical experience does
not serve to point strongly to any mherent danger mn the
stmultaneous use or sequentiil use of these two agents quint
dine and digitalis

Dr Walter Modell Since digitalis tends to mamtain auric
ular fibrillation, 1sn t that a theoretic objection to 1ts use t0
gether with quimidine?

Dr Eggleston 1 think that 1s purely theoretic I dontbe
lieve 1t 15 borne out by clinical experience In the patients who
have been digitalized the sinus rhythm can be re established
just about as well as in those who never had any dig!
talis
Dr Stewart There 1s a group of patients who do not ¢
spond to quinidine and 1 whom digutalis will prevent attacks
of fibrillation

Dr Eggleston Iam very glad you brought that pomnt ou;
because 1n theory digialis should enhance the auricular fibn
lation and there are some patients m whom 1t does that

Dr Gold 1 may direct your attention to the fact that;
large proportion of the accidents from quimdine reportc0
1n the Iiterature occurred 1n digitahized patients and alsoéd
the few reports of cardrac arrest from quimdine m dlg“ai:fng
patients I have seen one such case It resembled the t
we sometimes see 1n the dog
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thythm In the third category, the patients present themselves
with a normal thythm but are seehing advice because of re
peated attacks of disordered thythm of one kind or another
The immediate theripeutic problem 1n these situations 1s not
that of abolishing an attack but of devising a system which
will prevent recurrences of whatever kind of attacks the
pauent 1s suffering Obviously, these three categories of prob
lem are not mutually exclusive, and 1 many instances one
may be confronted with the matter of not only abolishing the
attack that 1s present at the time but of preventing recurrences
1 one and the same person

1am sure that you are famliar with the common disorders
of rhythm but I Iist them here to make 1t easier to discuss
them (1) premature contractions, (2) auricular paroxysmat
tachycardia, (3) auricular flutter, (4) aurncular fibnillation,
(5) ventnicular tachycardia (6) heart blockh

It1sa matter of the greatest importance to establish the pre
ase diagnosts, to recogmze which one of these disorders of
thythm 1s the presenting problem When the differential diag
nosis ts made, 1t 15 the unusual case 1n which one wiil fail to
bring the abnormal rhythm under control by the appropniate
application of one or another specific drug In most cases, 1t 18
fairly easy 1o establish the precise abnormal mechanism, but
there are cases in which the differential diagnosis 1s a matter of
the greatest difficulty and defies solution even 1n the hands of
the most expert and with the aid of all the special diagnostic
devices

We shall not have the time here to go mto the details of
differenuial diagnosts If we try that, we shall certainly have
no time left for discussing treatment What I'shoutd like to do
1n the two minutes that remain for my mntroductory remarks
15 to point out what I behieve to be the best procedure in the
case of a patient presenting a paroxysm of rapid heart action,
whether 1t be regular or trregular, and 1n which we do not
have the means for estabhishuing the precise abnormal mecha



Management of Disorders of Cardiac Rhythm

Dr J James Smuth The internist and the cardrologist spend
a good deal of time on the subject which 1s to be discussed m
the conference thuis afternoon, namely, the management of
disorders of cardiac thythm The opening remarks will be
made by Dr Gold

Dr Harry Gold 1 should like to suggest that we consider
the treitment of disorders of cardiac rhythm under three
separate headings I'irst, there 1s the treatment of the patient
with a chronic or persistent disorder of rhythm, for example
the case of persistent auricular fibrillation or flutter, or heart
block Second, there 15 the problem of the acute attack of dis
ordered rhythm such as the paroxysm of auricular fibrillation
aurtcular flutter, auncular tachycardra, ventricular tachy
cardia, or heart block The third problem 1s the prevention of
recurrences of attacks in patients with paroxysmal disorders
of rhythm

The problems of therapy are quite different n these three
categories For example, i the patient with chronic auricular
fibrillation, one rarely aims at abolishing the abnormal
rhythm One usually trzes merely to slow the ventricular rt¢
to normal levels and allow the patient to carry on with the
aurcles n fibnillation In the second category, the P“"en:;
present themselves 1n the mudst of an attack of disordere
rhythm, let us say, an attack of auricular fibrillazon They
may give a history of having had previous attacks, but whether
they do or not, the problem before you at the trme 15 that 0!

al
abolishing fibrillation of the aurrcles and restoring 2 nor
200



DISORDERS OF CARDIAC RHYTHM 203

paroxysm of auricular tachycardin within a period of a few
minutes and 1t m1y do so with complete sifety, whereas
the oral doses of quintdine my take hours to achieve the
same result, and the mtrivenous mjection of quimidine 1s
very nisky except 1n the hands of those who have had 1 good
deal of experience with 1ts use in that way I will ask you to
bear 1n mind that the suggestion which I have made concern
mg the use of quimdinc apphies only to those crrcumstances m
which the pauent h1s developed an ectopic rhythm and 1n
which for one reison or another, the prectse nature of the
ectopic thythm 1s not determined I hope that the discussion
will make clear the best measures for cases 1n which the con
trary 1s true, namely, the precise nature of the disordered
thythm 15 established

Dr Smuth Dr Stewart, would you care to take up the dis
cussion at this ime?

Dr Harold J Stewart Those of us who see a large number
of cases of paroxysmal disorders of rhythm find that nodal
tachycardia 1s one of the most common This and auricular
paroxysmal tachycardia are grouped under the term supra
ventricular tachycardia The two are treated similarly

I'wasamazed to hear that a paroxysm of auricular fibnillation
would need to be treated without a clinscal diagnosis Most
of these cases have such a rapid ventricular rate that a large
pulse deficit results, and the phystaan should be able to make
acorrect diagnosis In auricular flutter, one often sees the flut
ter waves 1n the neck veins when the patient hes flat and the
1ems fill up The examuner 1s often able to esimate the ratio
of the number of flutter waves to the number of ventricular
beats In paroxysmal auncular tachycard, the rhythm 1s
regular and the rate 1s constant, while 1n ventricular tachycar
dia, one can hear a little whirr which indicates a shight Tegu
fanity, and every now and then a large wave 1s seen i the
jugular vein m the neck when the aurcles and ventricles
contract ssimultaneously In short, the physician ought to be
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msm at work Specifically, assume that 2 patient presents hn
self to you with an attack of rapid heart acuon regular or
wrregular, and suppose that with the methods availible at
the ime you cannot determe whether the problem 15 one
of frequent premature contractions, aurrcular tachycardiz
auricular flutter, auricular fibrillation, or ventricular tachy
cardia This 15 a situatron m which the general pracutioner
finds himself not infrequently Now assume that you wish to
terminate the abnormal rhythm What should you do? What
treatment would provide the best chance of bringing the ab-
normal rhythm under control without appreciable risk? My
suggestion 1s the use of quimdine Give the patient 06§ Gm
(10 grains) of quinidine sulfate every 2 hours and exammethe
heart before each dose Continue the medication until the
attack comes to an end or until the patient develops symptoms
of intolerance such as those of cinchomsm (blurred vision
tinnitus, tmpaired hearing) or gastrowntestinal symptoms
(nausea, vomting diarrhea) These minor toxic effects pre
clude the further use of the drug The 2hour nterval 1
chosen because the maximum effect of any one dose usually
develops n this pertod of time If the first dose has caused ng
munor toxic effects the next dose of 10 gramns 15 not llkﬂé)"Is
produce serious toxic effects The object 1s to build the e eltls
of one dose on the effects of the previous one until a level b
reached 1n the body sufficient to terminate the abﬂor:‘of
rhythm Here 1s one drug which provides 2 goodfc?;:;m
bringing under control a fairly large proportion 0
of any one of 5 different disorders of cardiac rhythm -
Of course we are much better off 1f we are 112 P‘”"l’)‘;fme
establish the exact nature of the abnormal thythm ¢ the
treatment 1s started That 15 so because quimdine 1 10 n
best choice for all of these 5 disorders For c‘:xamplfm':“(‘hgl
travenous 1njection of 3 USP unts of an ﬂPP“’Pr“ digosin
talis preparation, such as ouabain or Cedilanid ;,-mmate s
repeated m 15 to 30 munutes 1f necessary, may
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to nduce vomiting Finally, 1f these meisures have not
proved effective, the patient 15 digittlized  This usually
terminates the paroxysm promptly We have found n n
travenous dose of 08 to 1 6 mg of 1antoside C effectve for
this purpose Onc drug which should not be used i paroxys
mal auncular tachycardia 1s morphine, 1f the pauent has
recurrent attacks, morphine addiction may result

In auncular flutter, we have also found digitalis most
effective It 15 our practice to digitalize the patient, and 1t 1s
our experiencé that 1t may takhe more than the usual thera
peutrc dose of this drug to restore the normal rhythm If diga
talis proves ineffectual after a suitable trial, quinidine may be
tned, and 1n a few nstances this will restore the normal
rhythm

It 15 our expenence that, 1n many cases of paroxysmai au
ricular fibnllaton with rapid ventricular rate, the abnormal
thythm ceases spontaneously when the patient 1s put at rest
and kept quiet. If, however, the abnormal rhythm persists
and 1ts prompt termination 15 indicated, we usually give digt
talis to slow the ventricular rate The normal rhythm might
then return, but, 1in the event that the auricular fibnillation
still continues, qunidine may be used to terminate 1t

[Evrror Since this conference was held expertence has been ac
quired with procamne amide hydrochloride (Pronestyl) 1n ventnc
ular tachycardia These supplementary remarks have been sup-
plied by Dr Stewart

The new compound has been found effective in terminating
ventricular tachycardia, and 1t does so rapidly after intravenous
injection of 200 mg per minute 1n total doses of 200 to 1,000 mg
The drug frequently lowers the blood pressure and 1t 1s well to take
the pressure duning its admimstration ‘T he results are mawntained
by doses of 0.5 Gm every 4 hours for a few days An oral dose of
10 Gm followed by 05 G every 4 hours 1s abso eflective The
drug by the oral route has little effect on the blood pressure More
expenience 1s necessary to establish the place of this drug in the
treatment of disorders of cardiac rhythm ]
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able to arrive at a diagnosis in many cases of paroxysmal dis-
orders of rhythm, without electrocardiographic aid, before
treatment js started. Good medical practice requires, under
most circumstances, that one should know what the condition
is before one treats it. Many physicians have portable electro-
cardiographic machines and carry them along when they go
out to see a patient in whom there is the emergency of an ab-
normal rhythm.

I agree that, if one does not know the nature of the par
oxysm, quinidine would be safer than digitalis. It is not likely
to do any harm in several of the disorders of rhythm, whereas
digitalis could do harm if the rhythm turned out to be ver-
tricular tachycardia.

When the precise nature of the abnormal rhythm is known,
the measures which may be used are fairly specific. For 2
paroxysm of auricular or nodal tachycardia, digi(a!is 15, inour
experjence, more effective than quinidine. First it is well to
try simple measures such as having the patient take a deep
breath and hold it, the Valsalva experiment, or have the
patient gag himself, and if the patient is not too il nausc;f
may be induced, and these frequently terminate an attack.
these measures are not effective, carotid sinus pressure m;y
be applied, but in this case atropine ought to beat hand reda.az
to use in case the carotid pressure causes prolonge(? cart h]n
asystole. The carotid pressure is applied first on one su.ieyl ;
on the other, and finally on both sides simultaneous!)’: if n;c .
sary. We have seen attacks terminated by the additive ;:e
of carotid sinus pressure while the patient is takmg‘adml:
breath. Occasionally, we use Mecholyl subcutaneously in er
of 20 to 80 mg. in young individuals, and 30 to 50 mg. in ‘(:i be-
individuals. Here also, atropine ought to be r.eafiyat han -
fore the Mecholyl is given, and it should be m.lfaedlm;:olyl
if the patient shows any idiosyncrasy to the Mecholyl;vl~ fico ot
is a dangerous drug. It causes many side eﬁects_. We ecac
use it very often. Occasionally, we use apomorphine of p
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the thumb 1nd presses the rtery back agunst the muscle mass
of the vertebral column, one 1s more likely to secure an effec
tive stimulus This should Le done first on one side, and then
on the other Sometimes the pressure on one side, sometimes
on the other, will terminte a paroxysm of auriculir tachy
cirdia In the case of turicular flutter, the carotid pressure
does not result mn a cessatton of the flutter, but 1in a marked
slowing of the rhythm for = few beats

Something should be said 2bout the dvisabihity of giving
quinidine to patients 1 whom an attack of auricular fibnila
tion has persisted for some days As Dr Gold has suggested,
one should hesitate to use quimidine 1 1wricular fibnitation
oflong duration After a certain ume, ind particularly if heart
fulure has developed, thrombi appear in the auricles and
these may become emboli when the auricles begin to contract
with the restoration of the normal rhythm It 15 of course true
that the same occurs 1 patients who spontaneously return to
normal rhythm, but then, one cannot help that In a patient
i whom an attack of auricular fibnllation has lasted for 48
hours 1t 15 madvisable to use quimidie In such a case, 1t 15
best to use digitalis first 1n sufficient amounts to slow the ven
tricular rate to the normal range, allowing the fibriitation of
the auricles to continue

A word about the paroxysm of ventricular tachycardia
Thus 15 the most difficult one to terminate It often resists the
various measures to which other tachycardias respond Quin:
dine 1n adequate doses should be the first choice Magnesium
sulfate 15 someumes useful 1n ventricular tachycardia An 1n
travenous dose of 20 cc. of a 10 or 20 per cent solution of
magnesium sulfate will sometimes termunate an attack of
ventricular tachycardia when other measures have failed

Dr Cary Eggleston Virtually all the effective and useful
measures for controlling the paroxysmal disorders of rhythm
have already been mentioned In the light of Dr Golds
opening remarks, I may draw attention to the fact that, in the
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The students should be reminded that complete heart block
and bundle branch block are contraindications to the use of
quinidine.

Dr. Smith: For several days I have been trying to find some
one who has had some experience with intravenous procine
in disorders of cardiac rhythm. It has been like trying to find
aman who has voted in a Gallup Poll. It seems as though the
anesthetists are a jump ahead of us in this matter. I hope ve
may have some discussion of that subject.

Dr. Pardee, would you care to make some remarks?

Dr. Harold E. B. Pardee: 1 agree with Dr. Stewart in the
matter of diagnosis. I should hate to think of a situation where
one could not make the differential diagnosis between aurics
lar fibrillation and a paroxysm of auricular tachycardia. Al
one has to do is to listen to the beat of the heart; one is tot.an)'
irregular, and the other is perfectly regular. The rate n2
paroxysm of auricular fibrillation may be very rapid, perhaps
180 per minute, but as one listens carefully one percc.wes
phases in which the rhythm falters. That does not occur in
paroxysm of auricular tachycardia.

Dr. Stewart referred to the variations in the thythm o
patients with ventricular tachycardia. In my experience, tl;:
irregularity seems to be much talked about, but rarely S:h .
in the records. Slight irregularity is occasionally scen it s
rhythm of ventricular tachycardia, but it is certainly not
characteristic of this disorder.

I want to say a word about carotid pressure, o
method for treatment but as a method for diagnosis. It 13 v:lrlli
useful in diagnosis. In auricular flutter, car(ztid PTCSS‘“T ;ﬂ
usually slow the heart, especially if the patient has ::nism
quinidine in amounts sufficient to block the vagal mec tally

The technic of the carotid pressure needs to be care o
performed. It is not enough to press on the cz.trolld a;'tff)l’;she
less it is properly done, the carotid sheath is {neref)’ Ee s
behind the larynx and the pressure is not effective. Ifo

not as 2
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the patient be near or remote from the office The patient
should be urged to get to the office or 1 hosprtal, or a labora
tory, and have an electrocardiogram taken 1t once I mmght
add that one cannot always be certain of the diagnosis even
with an electrocardiogram, 2lthough it 1s usunlly very helpful
Once the diagnosts 1s established, one can select rational
therapy

I wonld like to add to the remarks made on carotid sinus
pressure It 1s wise to have the patient lying down during
carotid sinus pressure, because every once 1n a winle this pro-
cedure will cause syncope I agree with Dr Pardee s comments
on the technic. I have seen a good many patients 1n whom the
so-called carotid sinus pressure was tried without avail because
1t was so imperfectly carmed out

The use of digitalis to terminate an attack of auncular
tachycardia has already been mentioned This drug 1s also
useful 1n preventing recurrences We can very often carry the
patent along satisfactonily for protracted periods of time by
the use of fairly large doses of digitalis We have one patient
attending our clinic here, who used to be mncapacitated by
these attacks, and now the patient comes 1n merely for routine
check with the statement that the paroxysms of aurcular
tachycardia are only occasional very brief, and not particularly
troublesome

The danger of embol resulting from the termination of
paroxysms of auricular fibrillation has been mentioned 1 have
not seen any serious embolic phenoment under these condi
nons This may merely be a difference of experience in the
case of two men 1 highly respect Dr Pardee s opinion on this
matter It has been frequently emphasized that 1t 1s 1nadvis
able to terminate a paroxysm of auncular fibnllaton by
means of quinidine, if 1t has endured for any considerable
length of ime Perhaps 1t 1s merely good fortune on my part,
but T have never seen a disaster from bringing such an attack
toan end
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majority of cases, the situation 1s not one of grave urgency
Of course, 1t 15 our desire always to give the patent relief »
promptly as possible, but, within the range of my experienct
there 15 time 1n most 1nstances to analyze the patients condt
tion fairly thoroughly and to determine the precise nature of
the mechamism involved
I think the greatest problem 15 presented by those patients
who come to the doctor with a history of recurrent attacks of
severe palpitation By questioning these patients one wil
sometimes unearth a history that permits one to hazard with
reasonable accuracy, a diagnosis as to the probable mechantsm
Statistics are helpful in this regard We knovw that the aunct
lar form 1s far more common than any other form of pxt
oxysmal tachycardia It gives rise to a regular rhythm The
pattent 15 usually able to sense the difference between the
regular and 1rregular rthythm Our major problem hes the
group 1n which the patients seek relief from possible future
attachs, and 1n which we lack adequate mformation for apee
cise diagnosis As Dr Stewart has mentoned 1 also think that
digitalss 1s very effective mn the control of auricular parosjs
mal tachycardn, 1t 1s less effecuve 1n the nodal form How
ever, I agree with Dr Gold s opening remarks that, i1 2 6215;
where the dingnosis cannot be made with certainty, we shou
robably resort to quinidine

P 1 men);loned theqfact that 1 the majority of cases thi!::
oxysms of abnormal rhythms do not present urgent prob! de .
but there are times when the situation 1s one of 1mmel éa“
urgency For example, the patient may black out, as hecz p
1n these attacks This reaction 1s more hikely to occuratt :m{
set or possibly at the termination of an attack tha: ?‘e t
other ime, m my experience In many cases W€ fa:m]ﬂlf
got to take our chances and try quinidine We 1n ngram
patlent that 1t 1s xmperanve to have an electrocar the ar
made at the time of the next attack no matter what p
cumstances, whether 1t be during the day or mght, whe
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procaine injected travenously cffective 1n abolishing van
ous ectopic rhythms occurning i the course of thorxcic sur-
gery. There 15 the fact that these patients were anesthetrzed,
and such doses of procamne may be sater 1n anesthetized 1n
dividuals than 1n others We need more expericnce 1n rela-
tion to the doshge of procamne It scems to me quite worth
wlule to pursue observations on procaine 1n this connection

I tlunk tlus a proper time to discuss the various com
ments which have been made on my opening remarks I am
glad to see that there 1s no disagreement with my general
thesis, namely, that quinidine s the drug of chorce 1n all of
5 disorders of cardiac rhythm under certain conditions, those
being, that 1n the particular case a decision has been reached
that the normal rhythm should be restored as quickly as posst
ble, and that the case 1s one 1n which the differential diagnosis
with respect to the precise mechanism at work has not been
made The failure to establish the precise mechanism may
be due to several factors either the available facihues are
not adequate, or the physician 1s a general practittoner with
out sufficient experience to enable him to differentiate them,
or the physiczan 15 an expert 1 these matters but, 1 spite
of all the measures for differential dragnosis, 1s still unable
10 atrive at a precise dragnosis

Most of the comments which appear to be m disagreement
relate to a matter which 1 had hoped would be omitted 1n
this conference, namely, differential diagnosts, 1n order to
leave us ime to explore more fully the items of treatment
Obwviously, that would require certain assumptions, namely,
that the diagnosis had been established or that a final de
asion concermng the diagnosis cannot be reached Dr Stew
art mdicated that the differential diagnosis between these
disorders of rhythm 13 e1sy to make, and he expressed amaze-
ment that oge wo™? be "' 1o establish the diagnosis of
ap R 1 by clinical means, also

v

" cardia I must admat that
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of those m whom the attempt to restore a normal rhyhn
should be made

There are figures indicating that the mcdence of embol
is hugher m patients with auricular fibrsllation lasting a yea
or more than 1n those m whom a normal rhythm 1s restored
The evidence, however, 1s not conclusive, because there my
have been selection of cases, and those 1n whom the auriculr
fibrillation persisted may have been patients with more 8
vanced disease

Dr Smuth referred to the recent case i which an attenpt
to abolish a paroxysm of ventricular tachycardia resulted i
a complete aurscular standstlf This occurred after abot
25 Gm of quumdine Yet, according to Dr Gold that st
an cxcessive amount of quinidine It was given 1n fractions
at intervals of 2 hours

Dr Gold Was that 04 Gm every 2 hours?

Dy Deitrick Yes, and the panent developed 2 complete
auricular standstill This was temporary and was followed
by the restoratton of a normal rhythm

I findat

I might add one word about nodal tachycardia et
very difficult to control Some of you may recall the ps ;u:s
here at the New York Hospital Jast year and the difficu .
encountered 1n his management I wonder whether thf‘“sm
any better treatment than digitalis to terminate & P“}‘l’ gm
of nodal tachycardia I would like to ask Dr Gold whe
quinidine has any effect on the A V node

Dr Smuth Dr Gold, maybe you are got
qUESﬂOl’l on meﬂll’lC ht but

Dr Gold 1 have had no direct experience Wit
there 1s good expertmental evidence showing ¢t that 0%
has a quumdine Iike action on the myocardum Sothc s
might expect results similar to qumdine There ﬁlis ol &
tron of 1ts dangers, and that has not been st Clch 19
tablished Dr Burstern published a report 11 the Ma’;'o e o
1ssue of Anesthesiology i which he found 30 to °

ng to answer B

hat proct™
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roper I should be the last one to recommend the trett
nent of disorders of cardiac thythm without at least an at
empt at a prease dingnosis but I have had enough expen
nce to make me anare of the rither wide gap between an
ttempt and success i this problem What I wished to em
hasize was the fact that 1n 1 lrge proportion of these cases
he piuent does not have to go without specific and effec
e treatment even though 1 precise diagnosis 1s not made

I agree with Dr Lggleston that many of these prroxysms
of ectopic thythm do not present urgent situations and every
ffort should be made 1o establish the precise mechanism
wot only for the purpose of using the most effective method
of treatment for the current attick but to prevent repetr
ions One can of course argue that 1f the situation 1s not
urgent and the diagnosis cannot be made one merely sits
by until the attack subsides spontaneously It 15 very likely
o do so after minutes or hours or days in the majority of
cases In fact most patients present themselves with a his
ory of previous attacks which did subside sponttneously
and that 15 the meamng of the term paroxysmal ectopic
rhythm We must leave 1t to the judgment of the physicin
o decide whether 1t 1s important or imperative to terminate
the attack as quickly as posstble As Dr Eggleston pointed
out these attacks sometimes give rise to 2 black out  There
are other urgent problems Some patients who never had
anginal symptoms before will develop a severe attack of
substernal pain radating to both arms the wnists and the
back so that one 15 lefc uncertam at the ume whether an
acute coronary thrombosis gave rise to the etopic rhythm
or whether the ectopic rhythm gave rise to an arack of
coronary nsufliciency There are also pauents 1n whom the
arculation deteriorates as the rapid abnormal rhythm con
tinues and st 1s not long before shortness of breath pul
monary rales and even pulmonary edema supervenc That
13 why I urge that the physician have a medication at his
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proper I should be the Ist one to recommend the treat
ment of disorders of cardiac thythm without at lewst an 1t
tempt at a precise dingnosis but I have had enough expernt
ence to mihe me aware of the rather wide gap between an
attempt and success n this problem What I wished to em
phasize was the fact that 1n 1 Iarge proportion of these cases
the patient does not have to go without specific and effec
tive treatment even though a preaise diagnosts 1s not made
1 agree with Dr Lggleston that many of these prroxysms
of ectopic Thythm do not present urgent situations 1nd every
cffort should be made to establish the precise mechinism
not only for the purpose of using the most effective method
of treatment for the current attack but to prevent repeti
trons One can of course argue that if the situatton 15 fot
urgent and the diagnosis cannot be made one merely sits
by until the attack subsides spontaneously It 1s very hikely
to do so after minutes or hours or days in the majonty of
cases In fact most patients present themselves with a his
tory of previous attacks which did subside spontineously
and that 1s the meaming of the term paroxysmal ectopic
rhythm We must leave 1t to the judgment of the physicin
10 decide whether 1t 1s important or imperative to terminate
the attack as quickly as possible As Dr Lggleston pointed
out these attachs sometimes give rise to a  black out  There
are other urgent problems Some patients who never had
angmal symptoms before will develop a severe attack of
substernal pamn radiating to both arms the wrists and the
back so that one 1s left uncertain at the time whether an
acute coronary thrombosis gave rise to the etopic rhythm
or whether the ectopic rhythm gave nse to an attack of
coronary nsufficiency There are also patients 1n whom the
arculation deteriorates as the rapid abnormal rhythm con
unues and 1t 1s not long belore shortness of breath
monary rales and even pulmonary edema supervene
1s why T urge that the physictan have a
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an expert will amve at a farrly sound hunch withm a
few munutes by chinical means with the aid of the electro-
cardiogram and carotid sinus pressure But I must also add
that the expert who has carefully analyzed both his successes
and failures in differential diagnosis will not feel particu
larly secure in his deaision mm a great many cases Dr
Deitrick’s reference to the 181 cases at Bellevue Hospital
last year 15 of interest in this connection In this series, b
cases were labeled supraventricular tichycardia’ What 1s
the meaning of such a diagnosis? Does 1t not mean that mn
nearly 3 per cent of all the cases, they were unable to de
cide what ectopic rhythm the patient had? The term  supra
ventricular tachycardia’ 1s commonly applied to an abnor
mal thythm 1n which the electrocardiogram shows an
essentrally normal ventricular complex, but in which one
cannot deterrmne the nature of the auricular acuvity When
one can determne it, one does not use a term which mdi
cates merely that the pacemaker 1s somewhere above the
ventricle, but labels the condition sinus tachycardia, aunicular
tachycardia, nodal tachycardia, or auricular flutter As Dr
Eggleston stated, the most rational and most effective treat
ment 1s possible only when these precise diagnoses are made
Here then 1s the failure to make the exact diagnosis mn [ of
every 10 cases with a regular abnormal rhythm m the hands
of experts mn an outstanding hospital with all the facilities
for establishing the diagnosis Constder, therefore, how much
worse the situation may be 1n the case of the country doctor
who may have no electrocardiograph, or may be less farmhar
with the use of the caroud sinus pressure during the tahing
of the electrocardiogram, as well as with the spectal features
of the tracing which enable one to distingwish several of these
disorders of rhythm

In my opeming remarks, I described the treatment which
1s best under these conditions The plea for establishing the
mechanism of the abnormal rhythm 1s, to be sure, quite
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proper 1 should be the lst one to recommend the treat
ment of disorders of cardiac thythm without at least an at
tempt at 1 precise dirgnosis but T have had enongh expen
ence to mihe me aware of the rither wide gap between an
attempt and success in this problem What T wished to em
phasize was the fact that 1n a Iarge proportion of these cases
the patient does not have to go without specific and cffec
tive treatment even though 1 prease diagnosis ts not made
1 agree with Dr Lggleston that many of these paroxysms
of ectopic rhythm do not present urgent situations 1nd every
effort should be made to establish the precise mechanism
not only for the purpose of using the most effective method
of treatment for the current attrch but to prevent repety
uons One can of course argue that 1f the situation 1s not
urgent 1nd the diagnosis cannot be made one merely sits
by unul the attack subsides spontaneously It 1s very hikely
to do so after minutes or hours or days in the majorsty of
cases In fact most patients present themselves with a his
tory of previous attacks which did subside spontaneously
and that 1s the meaning of the term paroxysmal ectopic
rhythm We must leave 1t to the judgment of the physictan
to deaide whether 1t 15 1 mportant or 1mperative 1o terminate
the attack as quickly as possible As Dr Eggleston pointed
out these attacks sometimes give nise to a black out  There
are other urgent problems Some patients who never had
angnal symptoms before will develop a severe attack of
substernal pain radaung to both arms the wnsts and the
bacl so that one 1s left uncertain at the time whether an
acute coronary thrombosis gave rise to the etopic rhythm
or whether the ectopic rhythm gave mise to an attack of
coronary wnsufficiency There are also patients m whom the
arculation deteriorates as the rapid abnormal rhythm con
unues and 1t 1s not long before shortness of breath put
monary rales and even pulmonary edema supervene That
1s why T urge that the physician have a medication at his
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disposal for ymmediate use, especially i such cases, even
if he remains 1n some doubt as to the exact nature of the
ectopic thythm, and 1t 15 for thrs purpose that I have rec
ommended the quumdine

Let me come back for a moment to the matter of dis
tinguishing the different forms of disordered thythm Both
Dr Pardee and Dr Stewart indicated that 1t would be
quite remarkable 1f 2 fellow could not distingwish climeally
a paroxysm of auncular fibrillation from one of auricular
tachycardia 1 agree that in this case an error should be
very mnfrequent, but on the other hand, how about the case
of auncular flutter with a varymg block? Can we be so
sure about disungwishing this from auricular fibrillation by
clinical means? There are also cases of premature contrac
trons appearing 1n large numbers and at 1rregular intervals
which are extremely difficult to disungish from auricular
fibrillatton I remember a striking experience many years
ago 1n the clmic of Dr John Wyckoff He was an expert in
these matters He then believed that the condition of fre
quent premature contractions was a precursor of auricular
fibnillation He showed us a patient with large numbers of
premature contractions and predicted that one of these
days we would find her in aurrcular fibrillation Several
years later, he gathered a group of us at the climc to hsten to
this patient, and said that now she had auricular fibrilla
tion as he had predicted she would have Her heartbeat
certainly sounded lhke auricular fibrillation An electro
cardiogram was then taken and there she was with the same
old condition, extremely frequent auricular premature con
tractions Since then I have encountered many sumlar prob
lems tn differential diagnosis There 1s still another condi
tion, namely, that of a paroxysm of auricular fibrillation
with bundle branch block In some, the patients normal
thythm shows a2 bundle branch block, and 1 others the
bundle branch block develops as a result of the rapid
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rhythm of auricular fibnllation I have rarely seen a case of
this hind 1n which the error of caling 1t a ventricular
tachycardia was not made Such a triang with a diagnosis
of ventricular tachycardin was brought to my office from
the Pedintrics Department this very afternoon There was
no doubt of the error, 1t was 1 case of auricular fibnllauon
with a bundle branch block Bundle branch block may com
plicate any of the supraventricular txchycardias, and to dis
unguish these from ventrnicular tachycirdia 1s a matter of
first 1mportance, for, 1f 1t 1s a paroxysm of auricular tachy
cardia with bundle branch block, a large intravenous dose
of a digitalis preparation may terminate the attack within a
few moments but one would certainly not give digitalis to
terminate a \entricular tachycardia because, first, 1t will farl
to do so, and second, 1t might precipitate the disaster of
ventricular fibnllation Dr Pardee spoke about an irregular
rhythm in ventricular tachycardia as a condition much talked
about but rarely seen 1n the electrocardiogram That 1s also
my experience I have often wondered whether most of the
cases presented as ventricular tachycardia with an wrregular
rhythm are not 1n fact cases of auricular fibnllanon with a
bundle branch block

Dr Deitrick s remark on the necessity of considering the
underlying cardiac state n patients with disordered rhythms
1s very well taken An acute disorder of rhythm 1s a dra
matic event, and may engage our attention to the exclu
sion of more 1mportant problems in the particular case 1
have seen doctors preoccupied with the paroxysm of aurtcular
tachycardia and overlook the fact that 1t was cansed by an
acute coronary thrombosis or preoccupied with the repeated
attacks of auricular fibrillation and overlook an underlying
Graves disease with predominant cardiac symptoms

Dr Smith referred to an expertence 1 which quimidine
used 1 a case of ventricular tachycardia caused cardiac
standstill T have seen a few of those They are unpleasant
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experlences, to s1y the least The patient may stop breath
1ng, the eyes may roll up, and within a few moments there
1s a convulsion Dr Deitrick, did this patient recerve 0 6 Gm
of quimdine every 2 hours, and 1f so, how many doses?

Dr Smath The dose was 04 Gm

Dr Deutrick And 1t was given every 2 hours

Dr Smith The total dose was 24 Gm over a period of
10 hours

Dr Gold This patient, therefore, received 6 doses of 04
Gm each Very well, let us analyze the situation We have
to assume that 6 doses of 0 4 Gm each, or a total of 24 Gm,
were required 1n this case to termnate the ventricular
tachycardia If 5 doses or 2 Gm were sufficient, I assume you
would not have given the sixth dose It 1s clear that you had
no choice, since smaller doses than those which you used
would have failed to abolish the ventricular tachycardia
There are amimal expermments which show that a physio
logic factor inherent in the sudden abolition of a rapid
ectopic rhythm may cause cardiac standstill, for other pace
makers 1n the heart are frequently suppressed durmg the
pertod of a rapid ectopic thythm The duration of the arrest
varies greatly from case to case and 1f 1t lasts as long as 10
or 15 seconds, the patient may have an asphyxial convul
sion This phenomenon does not occur only when quimdine
terminates an ectopic rhythm, for 1t 1s seen when carotid
sinus pressure causes AV block m auncular flutter or
terminates a paroxysm of auricular tachycardia Although 1t
may be that quumdimne contributes to the delay 1n the re
sumption of a rhythmic discharge the hazard of cardiac
standsull 1s always there 1n the abrupt termnation of a rapid
ectoptc thythm, regardless of the method by which this 1s
accomplished Is there any way of reducing this hazard? Yes,
there 15 When I use quinidine m an attack of ventricular
tachycardia, I do not aim to abolish the abnormal rhythm
by the direct action of the drug, although it may tale place
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Defore wnything can be done about 1t I mum to slow the
tachyerrdin to a rate which m1y be permitted to continue
for 1 protracted period without impuring the circultion
for exumple from an intinl rate of 200 per minute to 120
or 110 per minute When the heart functions for some
time at these slower rates the other picemahers recover
and become ready to take over promptly when the ectopic
thythm 15 abolished without the delry which may give rise
to 1 comvulsion when 1 very rapid thythm 1s brought to n
end abruptly In trexting patients with ventricular tachy
cirdia 1n whom 1 have reduced the rate from 180 or so to
“bout 120 and then exumned the clectrocardiogrim 1 have
often thanked my stars that I had not given enough quinidine
to abolish the abnormal rhythm for the trcing showed a
slow 1dioventricular thythm without any P waves Had the
ectopic Thythm been abolished abruptly at that pont the
heart would have been left without a pacemaler and the
patient with the reaction you encountered ¢ the case you
described After hours or a day or so with this slower ectopic
thythm a supraventricular picemaker revives as shown by
the appearance of Pwaves in the tracing nd additionn]
doses of quinidine may then be used safely to restore a nor
mal thythm m the event 1t does not t1ke place spontaneously
My advice therefore in the treatment of ventnicular tachy
cardia 15 o give 01 or 06 Gm of quimdine every 2 or 3
hours to count the rate before each dose to continue this
unul the rate declines to about 120 or 110 per minute then
to nterrupt the medication to see whether the normal
1hythm will not reappear under these condittons to take
1n electrocardiogrim when the slower rates are present in
arder to determune whether auncular actauity 13 10 evidence
nd 1f it s to give additional doses to restore the normal
rhythm  provided 1t 1s not already there large doses of
qumdine act hle atropine to speed up the sinus rate and
these rapid rates may lead one to assume that the ventricular
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expenences to sty the least The pattent may stop breath
ing the cyes may roll up and within a few moments there
15 2 convulsion Dr Deitrich, did this pattent receive 06 Gn
of quumidine every 2 hours and if so, how many doses®

Dr Smiuth The dose was 0 4 Gm

Dr Dertrick And 1t was given every 2 hours

Dr Smuth The total dose was 24 Gm over a penod of
10 hours

Dr Gold This pauent, therefore, recenved 6 doses of 04
Gm cxch Very well, let us wnalyze the sizuanion We have
10 assume th1t 6 doses of 04 Gm each or a total of 24 Gm
were required 1 this case to termunate the ventriculat
tachyeardia 1f 5 doses or 2 Gm were suffictent I assume you
would not have gnen the sixth dose It 1s clear that you had
no chorce, since smaller doses than those which you used
would have farled to abolish the ventricular tachycardia
There are anumal experiments which show that a ph)'Sl(;
logic factor inherent in the sudden abolitton of a rap!
ectopic rhythm may cause cardiac standsull for other pJ;c
makers 1n the heart are frequently suppressed during ”{
pertod of a rapid ectopic thythm The duration of the arrciso
vanies greatly from case to case and 1f 1t Ists as long 35“1
or 15 scconds the patient may have an asphyxial cox:;me
ston Tlus phenomenon does not occur only when q“m;ou
termnates an ectopic rhythm for it 15 scen “heél l::-_r .
sius pressure causes AV block m :ﬂuncularA lfmuah "
terminates 1 paroxysm of auricular tadlycargli‘l n th: e
may be that quinidine contributes to the e“gof cardic
sumption of a rhythmic discharge the hazar ¢ mapid
standstill 1s always there 1n the abrupt termmatw:mh s 15
ectopic rhythm, regardless of the method 1:1':' w
accomplished Is there any way of reducing y 15
there 1s When I use quimdine 1n an attac Drma
tachycardia I do not amm to abolish the abno
by the direct action o

hazard? Yes
! ventricula®
1 rhythm

lace
f the drug although 1t may take p2
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thythm of auricular fibrillation. I have rarely scen a case of
this kind in which the crror of calling it a ventricular
tachycardia was not made. Such a tracing with a diagnosis
of ventricular tachycardia was brought to my office from
the Pediatrics Department this very afternoon, There was
no doubt of the error; it was a case of auricular fibrillation
with a bundle branch block. Bundle branch block may com-
plicate any of the supraventricular tachycardias, and to dis-
tinguish these from ventricular tachycardia is a matter of
first importance, for, if it is a paroxysm of auricular tachy-
cardia with bundle branch block, a large intravenous dose
of a digitalis preparation may terminate the attack within a
few moments; but one would certainly not give digitalis to
terminate a ventricular tachycardia because, first, it will fail
to do so, and, second, it might precipitate the disaster of
ventricular fibrillation. Dr. Pardee spoke about an irregular
rhythm in ventricular tachycardia as a condition much talked
about but rarely seen in the electrocardiogram. That is also
my experience. 1 have often wondered whether most of the
cases presented as ventricular tachycardia with an irregular
thythm are not in fact cases of auricular fibrillation with a
bundle branch block.

Dr. Deitrick’s remark on the necessity of considering the
underlying cardiac state in patients with disordered rhythms
is very well taken. An acute disorder of rhythm is a dra-
matic event, and may engage our attention to the exclu-
sion of more important problems in the particular case. I
have seen doctors preoccupied with the paroxysm of auricular
tachycardia and overlook the fact that it was caused by an
acute coronary thrombosis, or preoccupied with the repeated
attacks of auricular fibrillation and overlook an underlying
Graves’ disease with predominant cardiac symptoms.

Dr. Smith referred to an experience in which quinidine
used in a case of ventricular tachycardia caused cardiac
standstill. I have seen a few of those. They are unpleasant
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disposal for immediate use, especially 1 such cases, even
1f he remains 1n some doubt as to the exact nature of the
ectopic thythm, and 1t 15 for this purpose that I have rec
ommended the quimdine,

Let me come backh for a moment to the matter of dis
tinguishing the different forms of disordered rhythm Both
Dr Pardee and Dr Stewart mndicated that 1t would be
quite remarkable if a fellow could not distinguish clinically
a paroxysm of aurnicular fibrillation from one of aurcular
tachycardia I agree that 1n this case an error should be
very infrequent, but on the other hand, how about the case
of auricular flutter with a varymg block? Can we be so
sure about distinguishing this from auricular fibrillation by
clinical means? There are also cases of premature contrac
tions appearing 1n large numbers and at rregular intervals
which are extremely difficult to distinguish from auncular
fibnillation I remember a striking experience many years
ago 1n the chinic of Dr John Wyckoff. He was an expert 11
these matters He then believed that the condition of fre-
quent premature contractions was a precursor of auncular
fibrillation He showed us a patient with large numbers of
premature contractions and predicted that one of these
days we would find her in auricular fibrillation Several
years later, he gathered a group of us at the climc to listen to
this pauent, and said that now she had auricular fibnlla
tion as he had predicted she would have Her heartbeat
certainly sounded hike auricular fibrillation An electro-
cardiogram was then taken and there she was with the same
old condition, extremely frequent auricular premature con
tractions Since then, I have encountered many similar prob
lems in differential diagnosts There 15 still another cond!
tion, namely, that of a paroxysm of aurcular fibrillation
with bundle branch block In some, the patient’s normal
thythm shows a bundle branch block, and m others the
bundle branch block develops as a result of the rapd
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rhythm of quriculr fibnllation I have rrely seen a case of
this hand 1 which the crror of calling 1t 1 ventricular
tichycardia was nat made Such 2 tracing with a diagnosis
of ventnicular tichyaardin was brought to my office from
the Peditrics Department this very afternoon There was
no doubt of the error 1t was 1 case of auriculr fibrillation
with a bundle branch block Bundle branch block may com
plicate any of the supraventriculir tichycirdias and to dis
unguish these from ventricular tachycardia 15 a matter of
first importance for 1if 1t 1s a paroxysm of wwuricular tachy
cardia with bundle brainch bloch a large intravenous dose
of 2 diputalis preparation my terminate the attack within a
few moments but one would certainly not give digitalis to
termunate a ventricular tachycardia because first 1t will fail
to do so and second it mght precipitate the disaster of
ventricular fibnillaton Dr Pardee spoke about an rrregular
rhythm in ventricular tachycardia as a condition much tathed
about but rarely seen 1n the electrocardiogram That 1s also
my experience 1 have often wondered whether most of the
cases presented as ventricular tachycardia with an arregular
rhythm are not i fact cases of auncular fibrillation with a
bundle branch block

Dr Deitrick s remark on the necessity of considering the
underlying cardiac state in patients with disordered rhythms
1s very well taken An acute disorder of rhythm 15 a dra
matic event and may engage our attention to the exclu
sion of more important problems i the parucular case I
have seen doctors preoccupsed with the paroxysm of auricular
tachycardia and overlook the fact that 1t was caused by an
acute coronary thrombosis or preoccupied with the repeated
attacks of auricular fibnllation and overlook an underlying
Graves disease with predominant cardiac symptoms

Dr Smuth referred to an experence in which qumdine
used 1n a case of ventricular tachycardia caused cardiac
standstll 1 have seen a few of those They are unpleasant
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experiences, to say the least The patent may stop breath
g the eyes my roll up, and within a few moments there
1s a convulsion Dr Deutrick, did this pattent recetve 06 Gm
of qunidine every 2 hours, and 1f so, how many doses?

Dr Smuth The dose was 04 Gm

Dr Dextrick And 1t was given every 2 hours

Dr Smuth The total dose was 24 Gm over a pertod of
10 hours

Dr Gold This pauent, therefore, reccived 6 doses of 04
Gm each Very well, let us analyze the situation We have
to assume that § doses of 04 Gm each, ora total of 24 Gm,
were required in this case to termunate the vemtricular
tachycardia If 5 doses or 2 Gm were sufficient, 1 assume you
would not have given the sixth dose It 1s clear that you had
no chotce, simnce smaller doses than those which you used
would have failed to abolish the ventricular tachycardia
There are ammal expeniments which show that a physio
logic factor inherent in the sudden abolition of a rapid
ectopic rhythm may cause cardine standstill, for other pace
makers 1n the heart are frequently suppressed duning the
period of 2 rapid ectopic thythm The duration of the arrest
varies greatly from case to case, and 1if 1t lasts as ong as 10
or 15 seconds, the pauent may have an asphyxial convul
sion This phenomenon does not occur only when quimdine
termunates an ectopic rhythm, for it 1s seen when caroud
sius pressure causes AV blockh in auncular flutter or
terminates a paroxysm of auricular tachycardia Although 1t
may be that quinidine contributes to the delay n the re
sumption of a thythmic discharge the hazard of cardiac
standstill 1s always there in the abrupt termunation of a rapid
ectoptc thythm, regardless of the method by winch this 1s
accomplished Is there any way of reducing this hazard? Yes,
there 15 When I use quintdine n an attack of ventricular
tachycardia, I do not aim to abolish the abnormal rhythm
by the dvect acuon of the drug although 1t may take place
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before anything cin be done about it I mm to slow the
tachyerrdia to a tate which my be permitted to conunue
for a protricted pertod without impunng the arculation,
for example, from an il rate of 200 per minute to 120
or 110 per minute When the heart functions for some
tiume at these slower rites the other pacemakers recover
and become rexdy to take over promptly when the ectopic
thythm 1s abohished, without the delty which may give nise
1o a convulsion when a very rapid thythm 1s brought to an
end abruptly In treating patients with ventncular tachy
crdia, n whom 1 have reduced the rate from 180 or so to
about 120 and then examined the electrocardiogram, I have
often thanked my stars that I had not given enough quintdine
to abolish the abnormal rhythm, for the tracing showed a
slow 1dioventricular thythm without any P waves Had the
ectopic thythm been abolished abruptly at that pont, the
heart would have been left without a pacemaker, and the
patient, with the reaction you encountered m the case you
described After hours, or a day or so, with thus slower ectopic
thythm, a supraventricular pacemaker revives as shown by
the appearance of Pwaves m the tracing, and addittonal
doses of quimdine may then be used safely to restore a nor
mal rhythm 1n the event 1t does not tale place spontaneously
My advice, therefore, 1n the treatment of ventricular tachy
cardia 15 to give 04 or 06 Gm of quimdine every 2 or 3
hours, to count the rate before each dose, to continue this
until the rate declines to about 120 or 110 per minute, then
to mterrupt the medication to see whether the normal
rhythm will not reappear under these conditions, to take
an electrocardiogram when the slower rates are present in
order to determine whether auricular activity 1s 1 evidence
1nd, 1f 1t 15, 10 give addiuonal doses to restore the normal
thythm, provided 1t 1s not already there large doses of
quinidine act like atropine to speed up the sinus rate, and
these rapid rates may lead one to assume that the ventricular
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experiences, to s1y the least The panent may stop breath
mg, the eyes may roll up, and within a few moments there
is a convulston Dr Destrick did thus patient recetve 0 6 Gm
of qumdine every 2 hours, and 1f sa, how many doses?

Dr Smuth The dose nas 04 Gm

Dr Deutrick And 1t was given every 2 hours

Dr Snuth The toal dose was 24 Gm over a pertod of
10 hours

Dr Gold Thus pattent, therefore, recerved 6 doses of 04
Gm ewh Very well, let us analyze the situation We have
to assume that 6 doses of 0 4 Gm each, or a total of 24 Gm
were requured m this case to tersmnate the ventricular
tachycardia If 5 doses or 2 Gm were sufficsent, I assume you
would not have given the sixth dose It 1s clear that you had
no choice, since smaller doses than those which you used
would have failed to abolish the ventricular tachycardia
There are ammal cxpersments which show that a physio
Jogic factor mherent m the sudden aboltion of a rapid
ectopic thythm may cause carditc standstill, for other pace
makers 1n the heart are frequently suppressed durmng the
period of a rapid ectopic thythm The dusation of the arrest
varies greatly from case to case, and 1f 1t lasts as long as 10
or 15 seconds, the patient may have an asphyxial convul
sion This phenomenon does not occur only when quindine
terminates an ectopic rhythm, for it 1s seen when caroud
smnus pressure causes AV bloch mn auncalar flutter or
termunates a paroxysm of aunicular tachycarda Although 1
may be that quimdine contributes to the delay 0 the re
sumpuon of a shythmic discharge the hazard of card!ag
standstall 1s always there 1n the abrupt termination of 2 r:#P’l <
ectopic thythm, regardless of the method by which dt;“‘:’zs
accomphished Is there any way of reducing this hazas ar
there 1s When I use quimdine 1m an atack of vem:cuhm
tachycarcha, I do not aum to abolish the abnormalkr Y;1ce
by the direct action of the drug although 1t may ta ¢ p
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before anything can be done about 1t T amm to slow the
tichycardin to a rate which may be permitted to continue
for a protricted period without impumnng the circultion,
for eximple, from m mtnd rie of 200 per mimute to 120
or 110 per mmute When the het functions for some
time at these slower rates, the other picemnhers recover
and become ready to take over promptly when the ectopic
thythm 1s abolished, without the dely which my give nise
0 1 comvulsion when a very rapid rhythm 1s brought to an
end abruptly In treating pattents with ventricular tachy
cardia, 1n whom 1 have reduced the rate from 180 or so to
about 120 and then examined the clectrocardiogram, I have
often thanked my stars that I had not given enough quinidine
to abolish the abnormal rhythm, for the tracing showed a
slow 1dioventricular rhythm without any P waves Had the
ectopic rthythm been abolished abruptly at that point, the
heart would have been left without a pacemaker, and the
patient, with the reaction you encountered m the case you
described After hours, or a day or so, with this slower ectopic
thythm, a supraventricular pacemaker revives as shown by
the appearance of P waves in the tracing, and additienal
doses of quimdine may then be used safely to restore a nor

mal thythm in the event 1t does not take place spontaneously

My advice, therefore, mn the treatment of ventricular tachy

cardia 1s to give 04 or 06 Gm of quimidine every 2 or 3
hours, to count the rate before each dose, to continue this
unul the rate declines to about 120 or 110 per mmute, then
to nterrupt the medication to see whether the normal
rhythm will not reappear under these conditions, to take
an electrocardiogram when the slower rates are present in

order to determine whether auricular acuvity 1s 1n evidence
and, 1f 1t 15, to give additional doses to restore the normal

thythm, provided 1t 1s not already there Large doses of

quimdine act like atropine to speed up the sinus rate, and

these rapud rates may lead one to assume that the ventriculir
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When a pattent receives quimidine duly over long periods
to prevent recurrences of paroxysms ol tachycardiy, an elec
trocardiogrim should be taken from ume to ume to find out
whether there 1s any widening of the QRS Thus, T believe,
15 the only evidence of quimidine potsoning which one might
be 1ble to discover early

Dr Smuth 1should stll ike to have 1n answer to my ques
tion on the trextment of ventncular tachycardia which fails
to respond to quinidine, and the question on what to do for
entricular tachycirdin which occurs in digualis poisoning

Dr Stewart It 1s rire that quumdine fatls to abolish
ventricular tachycrdin when the drug 1s used 1n adequate
amounts If 1t 15 urgent to stop the ventricular tachycardia,
for nstance, 1n the patient with a recent coronary occlusion,
1t 15 my practice to start quumdine at once without delay
ing to test for wdiosyncrasy to quinidine I give 04 Gm and
repeat thns every 4 hours I do not give 1t at intervals of 2
hours In most cases the abnormal thythm 1s abolished with
total doses up to 24 Gm on the first day If this proves in
suflicient, the dose may be increased by 04 Gm the next day,
and again by stll another 04 Gm on the third day One
should be on careful watch for toxic effects

In the group of pauents mentioned by Dr Smuth, who
have bLeen digitahzed, ventnicular premature contractions
may or may not be present and then if quimdine 1s given,
many ventricular premature contractions may be produced
There are reports 1n the hiterature to the effect that quim
dme and digitalis together caused ventricular tawchycirdia,
the beats anising alternately from the two ventricles Most
of these terminated fatally There s really not much that
one can do 1n such cases 1f the quinidine 1s continued, ven
tricular fibnillauon may ensue and this 1s usually fatal Itas
well to disconunue both drugs Procaine may find a place in
the treatment of tlus toxic effect

Dr Eggleston May 1 male a remark on the paroxysms of
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aunicular fibnillation which occur in thyrotoxic patients? 1
have not found anything which controls these paroxysms ex
cept therapy for the correction of the hyperthyrosdism
rodine, thiouracit and related compounds or surgery Neither
quinidine nor digualis 1s effective 1 preventing the parox
ysms of auricular fibrillation unul the hyperthyroidism has
been brought under conirol

Dr Gold Ishouldalso ke to make a few supplementary re
marhs at this pomt Dr Stewart stated that bundle branch
block so rarely complicates a supraventricular tachycardia
or a paroxysm of aurtcular fibrillation, as to present hittle or
no problem in differentiaung these from ventrscular twchy
cardia I encounter that problem not at all nfrequently, and
I wonder whether the view that 1t 1s a rarity does not arise
from the very fact that the problem 1s not commonly cen
sidered, and an erropeous diagnosis of ventncular tachy
cardia 1s made As I have already mentioned most of these
cases which I have scen were erroneously labeled ventricular
tachycardia

A further word on the dosage of qumdine seems to me
worthwhile Suppression of the smus node durmmg the use
of this drug 1 ventricular tachycardia, or 1n the case of any
other ectapic rhythm for that matter, 15 not necessarily the
result of smproper dosage One cannot say that, wm a par
tscular case, the ventricular tachycardia would necessarsly
have been abolsshed without the aunicular stindstll 5f smaller
doses had been used for m some of these cases, as the drug
1s continued the electrocardiogram may reveal a mathed
slowsng of the idioventricular shythm from let us say, 200
to 120 a nunute but, even mn the tracing showing the slow
rate the mechansm may still be that of ventricular tachy
cardia without P waves as evidence of auncular standstll
This sumply means that 1 some cases of ventricular Lach;’,
cardia, the level of quimdine action necessary Lo abolis
the 1dioventricular rhythm s sufficient to abolish the ac
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tiaty of the auricles, and that 1f smaller doses were given,
the auricular acuvity would not be suppressed, but then
also the ventricular taichyeirdin would not be abolished It
1ssimply 1 matter of good fortune that, 1n the majority of cases,
sufficient differenunl in the sensitivity of the two structures to
qumidine exists, so that 1t 1s possible to arrest the 1dioven
tnculir pacemiker without macuvaung the sinus node The
method 1 described for controlling ventricular tachycardia
helps to ensure agunst suppressing both auricular and ven-
tricular activity at the same time by quumdine

There 1s another point about quinidine dosage and the like
lthood of successful control of an ectopic rhythm A large pro-
portion of the failures to abolsh an abnormal rhythm by
means of quinidine are due to 1nadequate dosage If we pur-
sue the plan of giving a dose of 04 or 06 Gm  at intervals of
between 2 and 4 hours, and continuing that system unti]
either the ectopic thythm 1 brought under control or minor
toxic effects, such as disturbing symptoms of cnchonism,
vomiting, or diarrhea, appear, the number of failures will be
greatly reduced In the vast majority of cases which have come
to my attention as failures, the drug was simply discontinued
after a period of arbitrary dosage unrelated to erther therapeu
tic or toxic effects

Dr Stewart referred to the widenmng of the QRS wave as
evidence of quimdine toxicity and stressed the need of an
electrocardiogram taken from time to tume, which might show
this effect, 1n patients who receive quinidine daily over long
periods I beleve ttus 1s a useful device for avording move
serous posoning We studied this phenomenon several years
ago and found that daly doses of the order of about 2 Gm
may prolong the QRS ume by about 20 or 25 per cent Some
Pauents are much less sensitive, and larger doses may be given
before thns effect occurs It does not seem wise to incretse the
dose of quimdine beyond that which prolongs the QRS time
by 25 per cent above the control for that person, although 1t



222 CORNELL CONFLRENCES ON THERAPY

aurtcular fibrillation which occur m thyrotoxic patients? 1
have not found anything which controls these paroxysms ex-
cept therapy for the correction of the hyperthyroudism,
10dime, thiouracil and refated compounds, or surgery Neither
quinidine nor diguahs 15 effective m preventing the parox
ysms of auricular fibrillation until dhe hyperthyraidism has
been brought under control

Dr Gold Ishould also lke to make a few supplementary re
marhs at this point Dr. Stewart stated that bundle bfanch
block so rarely complicates a supraventricular tachycardia
or a paroxysm of auricular fibrilation, as to present little or
no problem 1 differentiating these from ventricular tachy
cardia I encounter that problem not at all infrequently, and
1 wonder whether the view that 3t 15 a rarity does not arise
from the very Iact that the problem 1s not commanly con
sidered, and an crroneous diagnosis of ventricular tachy
cardia 1s made As I have already mentioned, most of tliese
cases whnch 1 have seen nere erroneously labeled ventricular
tachycardia

A further word on the dosage of quinidine seems to me
worthwhile Suppression of the sinus node during the use
of this drug mn ventricular tachycardia, or i the case of any
other ectopic rthythm for that matter, 1s not necessasily the
result of ymproper dosage One cannot say that, m a par
ticular case, the ventnicular tachycardra would necessarily
have been abolished without the auricular standsull sf smalfer
doses had been used for 1n some of these cases, as the drg
15 continued, the electrocardiogram may reveal a mrrked
slowing of the tdioventricular thythm from, let us say, 200
to 120 a minute, but, even m the tracng showng the slow
vate, the mechamusm may sull be that of ventricular tachy
cardia without P waves as evidence of auncular standstill
This ssmply means that m some cases of ventricular tachy
cardsa, the level of quumdmne action necessary o abolish
the sdioventricular thythm s sufficient to abolish the ac-
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tivsty of the auricles, and that 1f smaller doses were given,
the auncular activity would not be suppressed, but then
also the ventricular tachycardin would not be abohshed It
1ssimply a matter of good fortune that, in the myjorsty of cases,
sufficient differentinl 1n the sensitivity of the two structures to
quinidine exists, so that 1t 1s possible to arrest the 1dioven
triculhr pacemaker without 1nactivating the sinus node The
method I desenibed for controlling ventnicular tachycardia
helps to ensure against suppressing both auricular and ven-
tricul1r acuvity at the sime nme by quinidine

There s another point about quinidine dosage and the like
lihood of successful control of an ectopic rhythm A large pro-
portion of the failures to abolish an abnormal rhythm by
means of quintdine are due to inadequate dosage If we pur.
sue the plan of giving a dose of 04 or 0 6 Gm at intervals of
between 2 and 4 hours and continung that system unti]
either the ectopic rhythm 15 brought under control or minor
toxic effects, such as disturbing symptoms of cinchonism,
vomting, or diarrhea, appear, the number of failures will be
greatly reduced In the vast majority of cases which have come
to my attention as faslures the drug was simply discontinued
after a period of arbitrary dosage unrelated to either therapen
tic or toxic effects

Dr Stewart referred to the widening of the QRS wave as
evidence of quinidine toxicity and stressed the need of an
electrocardiogram taken from time to time, which might show
thus effect, n patients who receive quinidine daily over long
periods I beheve this 1s a useful device for avoiding more
serious poisoning We studied this phenomenon several years
ago and found that daily doses of the order of about 2 Gm
may prolong the QRS time by about 20 or 25 per cent Some
patients are much less sensitive, and larger doses may be given
before this effect occurs It does not seem wise to incrense the
dose of quimdine beyond that which prolongs the QRS time
by 25 per cent above the control for that person although 1t
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auncular fbniflation which eccur i thyrotoxsc patients? 1
have not found anything which controls these paroxysms ex
cept therapy for the correction of the hyperthyrowdssm,
rodine, thiouractl and relted compounds, or surgery Neither
quimidine nor digutalis 15 cffective 1n prevenung the parox
ysms of auricular fibrillation unul the hypesthyrowdism has
been brought under contral

Dr Geld Ishouldalsolike to make a few supplementary re
marhs at this point Dr Stewart stated that bundle branch
block so rarely complicates a supraventricular tachycardsa
or a paraxysm of aurrcuiar fibrillation, as to present httle or
no problem m differentiaing these from ventricular tachy
cardia 1 encounter that problem not at all mnfrequently, and
I wonder whether the view that 1t 1s a rarsty does pot arse
from the very fact that the problem 1s not commonly con
sidered, and an erroneous dragnosis of ventnicular tachy
cardia 1s made As I have already mentioned, most of these
cases which I have seen were erroneously labeled ventricular
tachycardia

A further word on the dosage of qumidine seems to me
worthwhile Suppression of the stnus node durmng the use
of this drug m ventricular tachycardrn, or in the case of any
other ectopic thythm for that matter, 15 not necessarily the
result of mmproper dosage One cannot say that, 1 a par
uicular case, the ventncular tachycardia would necessanly
have been abolished without the auricular standstill af smalier
doses had been used for 1 some of these cases, as the drug
1s continued the electrocardiogram may reveal a marked
slowing of the rwdioventricular rhythm from, let us say, 200
to 120 a minute but, even n the tracing showing the slow
rate, the mechanism may stifl be that of ventricular tachy
cardia without P waves as evidence of auncular standstill
This simply means that in some cases of ventrzcular tachy
cardia, the level of quimdme action necessary to abolish
the 1dioventricular rhythra 1s sufficient to abohsh the ac
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on the A Vnode Since the existence of such a block 1s masked
m the electrocardiogram showing a ventricular tachycardra,
1t secmns 10 me waser to refrun from using quimdine or any
other drug to abolish the ventricular tachycirdin caused by
digitalis porsomng It 1s probably the lesser of the two evils to
allow the ventriculir tachycardi to continue until 1t disap
pears spontancously as the eimimtion of the digitalis takes
place

Dr N T Awit Inregard to the dose of Mecholyl, I was sur
prised to hear that the range of doses for younger people was
lower than that for older people I would have expected the
reverse since older people are so much more hikely to have
coronary disease which 1s sometimes stated to be a contra
ndication to the use of Mecholyl T recall an experience 1n
which a man 50 years old developed a paroxysm of auricu
lar tachycardia for which T used Mecholyl He had never
complatned of angina of effort, but after a dose of 50 mg sub-
cutaneously, while the attack subsided, he developed a terrify
ng attack of substernal pan

Dr Walter Modell It has been stated here wmat digitalis 1s
effective 1n abohishung a paroxysm of auricular tachycardia,
and that the drug may also be continued to prevent recur
rences 1 behieve I once heard Dr Gold mention some tricks
for increasing the efficacy of digtalis 1n a pavoxysm of aurnicu
lar tachycardia and auricular flutter

Dr Smuth What are they?

Dr Gold In a paroxysm of auricular tachycardia, one 1s
likely to use digatalis only after the vanious devices which have
already been described have failed The point I have 1n mind
1s based on the fact that digitalis increases the sensitivaty of the
heart to carotid sinus pressure Inject 03 mg ouabain intra
venously and wait about 30 minutes Now carotid sinus pres
sure may terrmnate the attack abruptly I€ the dose of ouabain
turns out to be too small for the particular patient, the tachy
crdia may return within a few minutes In that event, one
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15 possible that one can produce even greater QRS prolonga
tion without serious consequences In this connection, per
haps we should call attention to the fact that, if 2 pauent re
ceves a fised daily dose for about 5 days, and at the end does
not show this effect, it 15 not necessary to take any more electro
cardiograms later This 15 so because quimdine cumulation,
like that of many other drugs, 15 a self limiting process, and all
cumulation of quinidme that 15 gomg to take place with 2
fixed daily dose does so during the first 4 or 5 days Therefore
1f a particular effect has not taken place by that time, there
18 hittle bkelthood of 1ts occurring later.

In relation to Dr Smuth’s question as to how to treat ven
tricular tachycardia which 1s not controlled by quinidine even
when the drug has been given to the pomnt of toxic effects, the
earhier comment by Dr Pardee muy be recalled An intra
venous dose of magnesium sulfate, 10 or 15 cc of a 10 per cent
solution, 1s sometimes quite effective An wmtravenous dose of
procaine might 2lso be trred, but wath this X have bad no ex
perience

[Corror See remarks on Pronestyl above ]

Dr Smuth has also ashed about ventricular tachycarde due
to digitalss possoning I would suggest that no attempt should
be made to termunate this by any drug In esperiments on
amimals which were published several years ago, we found
quimdine very effective 1n termmating the ventricular twchy
cardia 1nduced by digutalis It was usually a fleetng effect and
seemed to be a result not only of direct action on the ventrucle,
but also a result of the fact that the sinus node was so much
accelerated as to make the aurscular activity faster than the
idioventricular activity A source of serious danger appered
1n these experiments namely, the fact that ventricular arrest
often occurred due to the fact that the dose of digualis which
had poisoned the heart sufficiently to snduce ventricular tachy
cardia had alse produced complete block by ats direce action
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on the A Vnode Since the existence of such 1 block 1s masked
m the electrocardiogram showing 1 ventricular tachycardia
1t seems 1o me wiser to refrun from using quimdine or any
other drug to 1bolish the ventricular tachycirdin caused by
digitalis poisomng It 15 probably the lesser of the two evils to
allow the ventricular tachycardin to contnue until 1t disap-
pears spontancously as the chimination of the digitalis takes
place

Dr N T Rwit Inregird to the dose of Mecholyl Iwassur
prised to hear that the ringe of doses for younger people was
lower than that for older people I would have expected the
reverse since older people are so much more likely to have
coronary disewse which 1s sometimes stated to be a contra
indication to the use of Mecholyl 1 recall an expenence 1n
which a man 50 years old developed a paroxysm of auricu
lar tachycardia for which I used Mecholyl He had never
complained of angina of effort but after a dose of 50 mg sub-
cutaneously while the attack subsided he developed a ternfy
ing attack of substernal pain

Dr Walter Modell It has been stated here nat digitahis 1s
effective 1n abohishing a paroxysm of auricular tachycardia
and that the drug may also be continued to prevent recur
rences I believe I once heard Dr Gold mention some tricks
for increasing the efficacy of digitalis 1 a paroxysm of auncu
lar tachycardia and auricular flutter

Dr Smith What are they?

Dr Gold In a paroxysm of auricular tachycardia one 1s
likely to use digitalis only after the various devices which have
already been described have farled The point I have in mind
ts based on the fact that digitalis increases the sensitivity of the
heart to carotid sinus pressure Inject 0 3 mg ouabawn ntra
venously and wait about 30 minutes Now carotd sinus pres
sure may terminate the attach. abruptly If the dose of ouabain
turns out to be too small for the particular pauent the tachy
cardia may return within a few minutes In that event, one
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may safely repeat the dose of ouabain and the carotid sinus
pressure This technic frequently makes 1t possible to abolish
a paroxysm of aunicular tachyeardia with smaller amounts of
digitalis Any of the mtravenous injectable digiabis prepara
tions may be used for this purpose, although the more rapidly
acting ones are more practical

{Evrror  In connection with rapid actng digatalis maternls, a
paper recently appeared m the Journal of Pharmacology and Ex
perimental Therapeutics on the ester, acetyl strophanthudin The
intravenous myection of this compound produces the full cardiac
effect m abaut 15 minutes, and the effect wears off m a {ew hours
1t should be partseularly suited to cases 1n nluch the problem s
solely that of termmating a parovysm of auncular tachycardsa}

There are several ways of applymg digitahs m 2 case of
aurtcular {flutter, In many winstances, there 15 hitle more to 1t
than the fact that 2 normal rhythm appears after very large
doses of digitahis have been given In others, however, the digt
tahs will convert the flutter wnte fibnilation, and the fibnila
tion may persist as long as the digatalis 1s contnued In these,
the restoration of 2 normal rhythm takes place only after the
digitahis 15 discontmued Here also, 2 rapidly ehmmated
digutahs preparation 1s the most practical

Dr Smuth Dr Pardee, could we have some remarks from
you on the subject of heart block and the Adams Stokes attacks?

Dr Pardee In patients subject to Adams Stokes astachs, the
dagnoss of the particular mechamsm 18 very important The
mechanssm 15 often one of prolonged A V conduction 1n which
there 15 a fleeting period of complete dissociation Thus gives
rise to spells of transient giddiness, usually without convul
sions because the normal conduction soon reappears

Among pauents who have complete heart block and who
develop more severe attachs of syncope, there are 2 mecha
nisms In one type, the syncope 1s due to, ventricular arrest
These patients usually have an 1rregular ventncular rhythm
with a slow rate of 20 or so In the second type, the syncope
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m1y be associted with ventricular fibrillation These pa
teents may have a somewhat higher ventriculr rte but the
rhythm 1s apt to be mterrupted by premature contractions
Such a finding between the attacks should make one suspect
that the convulsive seizures are probably due to ventricular
fibriilion Digutalis and ephedrime to increase the rhythmic
1ty of the myocardium are often helpful in the types of heart
block 1n which the syncape 15 due to ventricular arrest, but
they seem to 1ggrvate the type in which ventriculr fibriila
tion occurs Sedatives such as bromides or phenobarbinl,
seem to be helpful in the patients in whom convulsions occur
as the result of ventricular fibrillation

At this pont, 1t should be mentioned also that there 1s no
contraindication to using digitals 1n the patient with chronic
heart block 1f heart failure 1s present

Dr Modell How would you treat congestive failure which
mght develop during a paroxysm of one of the ectopic
thythms® Assume that you had not yet found the proper drug
or combinauon of drugs to abolish the paroxysm 1 should also
like to know whether 1t 1s not true that the control of the fail
ure sometimes abolishes the ectopic thythm

Dr Smith Dr Dettrich will you try your hand at this?

Dr Deitrick 1f 1t happens to be a supraventricular tachy
cardia, 1t 1s fortunate because one can then use digitalis freely
In the case of ventricular tachycardia, I do not have the cour-
age to digitalize even 1n the presence of congestive fulure I
try to stop the paroxysm of tachycardia as quickly as possible

Dr Modell How about using a mercurnal diuretic?

Dr Deitrich 1 would use 1t, but T do not think that 1s the
answer to the problem One simply has to abolish the ectopic
thythm before the function of the heart can be materally
improved

Dr Pardee 1 Lknow of 2 pauents with ventricular tachy
cardia 1in whom farlure deseloped and was treated with dig
talis Both of them died
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Dr Smith Was quiudine used in these cases?

Dr Pardee Quitidme had been used but was mneffectual
Everything we tried failed

Dr Smath 1 take 1t that the last thing you tried was digt
talis

Dr Pardee Yes, the ventricular tachycirdia was somewhat
slowed by quinidine but 1t was not possible to abolish the
rhythm When the patient developed frank signs of fatlure he
was digitalized

Dr Gold 1thunk Dr Modell s question merits more atten
tton An intensive course of dehydration, by means of the use
of milk as the sole diet, hiberal water mntale, and a daily mira
muscular injection of 2 cc of a mercunal diurec, should go
a long way in helping to control the congestive faslure which
develops during a paroxysm of a rapid ectopic rhythm Iam
mchined to believe that these measures are more effecttve than
digitalis 1n such cases, so that one does not need to worry too
much over the fact that digitahs 1s omitted

There is an ymportant powmt 1 lus second question also
Paroxysms of ectoptc rhythm are sometimes the first manifes
tations of a fashing heart There may be paroxysms of auncu
lar fibnllition, auricular tachycardia, ventricular tachycardi
and others An effective course of dehydrition by means of
salt restriction and frequent doses of the mercurial duretic
sufficrent to reduce the pauent to s dry weight 15 often
successful in abolishung attacks of ectopic rhythm and prevent
ing thewr recurrence

Dr Modell I was mterested m the comment on the matter
of having atropine on hand in the event that carotid sinus
pressure caused cardiac asystole It 15 not quite clear to me
what purpose 1t would serve, since if there 1s asystole, there 15
no arculatton and even if the atropine were mjected mto the
vemn, or directly mto a chamber of the heart there would be
no means of transport to the site of 1ts action I know that
caroud pressure may produce cardiac standstill of duratton
that s very disquieting 1t may last long enoughi to give rise to
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an asphyxiil convulsion, but I believe 1t 15 a f1ct that escape
from vagal control 1s the rule, and that disaster from the use of
crotid pressure 1s extraordinanly rare, 1f indeed 1t occurs at
all

Tsitor T would like to ask Dr Gold what he does for a
paroxysm of stnus tachycardin

Dr Gold This 1s the most common form of trchycardsa,
and we have no speafic trevtment for 1t

Dr Smuth How about removing the cause?

Dr Gold That 1s what we try to do, but we cannot boast
of our success Iassume that we may omat from constderation
the patient with Graves’ disease or with fever in whom stnus
tachycardia occurs The panents who complain of attacks of
rapid heart action and 1n whom these turn out to be par-
oxysms of sinus tachycardia are individuals with autonomic
imbalance, disturbed psychic states, tension states, and the
stability of the menopause We have no drugs which act
directly to produce persistent slowing of the smus rhythm
‘We try to treat the nervous state 'We sometimes use sedatives
or suggestion, or whatever else seems indicated by the various
and sundry problems presented by the particular individual
They may improve, but, on the whole, the therapeutic results
are not particularly strihing

Dr Smuth Are there any further questions?

Psttor Suppose you were faced with the problem of a
patient who had just suffered a myocardial mnfarction which
precipitated auricular fibnilation with a ventricular rate of
160 a minute What would you do? Would you try to abolish
the fhnllanon or merely 1o slow the ventncular rated

Dr Smith Would you answer that, Dr Eggleston?

Dr Eggleston 1 have been confronted with that problem
onseveral occastons 1 do not try to restore the normal thythm
Most often, the auricular fibrillauon which occurs 1n associa
tion wath an acute coronary thrombosis 1s of short duration
It has been my practice to resort to digitalis to slow the ven
tricular rate and to relieve or prevent congestive falure I do
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not behieve there 1s any contraindication to the use of digutalis,
even 1 fresh infarction

SUMMARY

Dr Gold The treatment of disorders of cardiac rhythm was
explored m the conference this afternoon This was a very
large undertaking There are several types of disorders of
rhythm There are vanous devices for distinguishmng one from
another It 1s umportant to do so, for there are sigmficant dif
ferences 1n the treatment of each, and the most successful
results depend on the use of measures specifically suited to
the particular problem A special conference could be profit
ably devoted to any one disorder of rhythm

There has been no attempt to exhaust the subject, but many
pounts of practical interest have been brought out in the ac
count of experience and opinion by the various participants
Many of the details cannot be satisfactorily summarized with
out repeating the conference The following disorders of
rhythm received attention premature contractions auricular
and nodal tachycardia, auricular flutter, auricular fibrillation,
ventricular tachycardia, and heart block There was some dis
cussion of the management of congestive failure 1n the course
of a paroxysm of abnormal rhythm, and the problem of ec
topic rthythms occurring 1n the hyperthyroid state It was
pointed out that three distinct problems prevail i cases of
disordered rhythm, namely, that i which the disordered
rhythm 1s a chronic phenomenon and 1s to be allowed to con
tinue, that 1 which an acute paroxysm needs to be termu
nated, and that 1n which the problem 1s essentially one of
preventing recurrences Means for differential diagnoss were
described, namely, certamn clmcal fearures, the electrocardio
gram, and carotid sinus pressure and various devices exerting
similar effects

The application of several drugs was discussed 1 some de
tail, such as, qulmdme, digitalis magnesrum sulfate, procate,

s
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Mecholyl 1pecac, ephedrine, morphine and other sedatives In
a panent with a parovysm of rapid heart action which does not
appenr to be dimaging the circulrtion unduly, there e some
who prefer to give 1 dosc of morphine to make the prtent
more comfortable and let the problem rest unul the abnormal
rhythm ceases spontineously Digitths appers to be the drug
of choice for the paroxysm of auricular and nedal tachycardia
While Mecholyl 1s very effective, 1t 1s so apt to produce dis
turbing symptoms that 1t 1s best to heep 1t 1n reserve for use
when other measures fail Quinidine 15 the standard remedy
for an attack of ventriculir tachyeirdia, ind when for one
reason or another 1t proves madequate, an ntravenous n
jection of mrgnesum sulfate 15 somenmes effective There are
risks involved mn the use of all these drugs to abolish a par
oxysm of abnormal rhythm and technics were described for
reducing the hazards to a mimmum

Attention was called to the fact that there are many situa
uons in which a differential dingnosis among the disorders
of rhythm s difficult or 1mpossible to make but that even
under those conditions a speafic form of therapy 13 sull
available, for quumdine 15 highly effective against 5 of the
more common disorders of rthythm—premature contractions,
paroxysmal auricular tachycardia auricular flutter, auricular
fibrillation, and ventricular tachycardia Strong emphasis was
placed however, on the destrability for making every effort
to establish the precise mechanism before treatment 1s started,
for only then 1s the most rational and effective plan of
therapy possible

Finally, the point was made that one should always bear in
mind the underlying state of the heart mn which a rapid ectopic
rthythm has suddenly appeared The abnormal rhythm s a
dramatic event and may engage the attention of the exammer
to the exclusion of other factors of fa1 greater importance
than the abnormal rhythm, such as Graves disease or an acute
coronary thrombosis



Medical Management of Hypertension

Dr. Harry Gold: The treatment of hypertension by non-
surgical means is the topic of the conference today. Dr. Wil-
liam Goldring of New York University College of Medicine,
who has for many years pursued this subject as a clinician and
investigator, will give us the benefit of some of his extensive
observations and rich experience. Dr. Goldring will open the
discussion.

Dr. William Goldring: The cause of hypertension is not
known. There is no known cure. The management of the dis-
ease at the present time involves the use of measures that are
essentially empirical. These fall into three categories on the
basis of the objectives: to reduce the level of the blood pres-
sure, to alleviate symptoms, and to eliminate one or another
of the supposed causes. Claims for therapeutic value in essen-
tial hypertension have been advanced for large numbers and
highly diversified agents and methods, such as sympathec-
tomy, psychotherapy, salt-restricted diets, thiocyanate, and a
host of others. Such a state of affairs in the therapy of any
condition gives rise to the question whether any of the meas-
ures have any substantial utility. Under these circumstances,
it becomes a matter of some importance to decide what ob-
jectives are worth pursuing. It is probable that no one would
doubt the desirability of eliminating the cause, if the cause
were known. There is also a legitimate place for measures
which exert no other effect than to control distressing symp-
toms. But the position is not quite so clear in the matter of
lowering the blood pressure. Opinion is sharply divided on

232
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the question whether measures, the primary ction of which
15 only that of lowering the blood pressure, have any substan
tial ment 1n the control of hypertensive disease Arteriolar
disease 15 the factor which ultimately brings about disabihity
and dexth in these casces, ind to prevent or retard 1ts develop
ment would clerly represent a sound theripentic objective
‘There are, however, no measures which are known to act
directly to interrupt or reverse the process n the arterioles
Autempts to approach this mdirectly by lowering the blood
pressure 1mvolve an assumption concerming a cwsal relation
between ugh blood pressure and artenolar disease In spite
of all that has been said and written on this subject, the degree
of dependence of vascular disewse on the level of the blood
pressure remains without suffictent proof There 15 no con
vincing proof that prolonged lowering of the blood pressure
by means of sympathectomy or other measures reduces vascu
lar acaadents but it should be stated that there 1s also no proof
that at fails to protect the vessels aganst such acadents With
our knowledge bemg what 1t 1s at the present time, measures
designed to lower the blood pressure may be viewed as expert
ments worthy of pursuit and further study

Sodium thiocyanate has achieved some prominence for the
purpose of lowering the blood pressure in hypertensive dis
ease After a preluninary wave of enthusiasm for this drug.
interest in 1t waned, presumably by reason of a high incrdence
of toxic effects The use of the drug was revived by the sugges
tion that repeated determinations of the concentration of
thiocyanate 1n the blood would prevent overdosage, wnd that
toxic effects would be infrequent 1f the concentration were
mamtained at levels between 6 and 12 mg percent Dr Chasis
and T re examined the problem of thiocyanate i a group of
hypertensive patients Instead of measuying the blood level
we determined the amount excreted dmly 1 the urine which,
when subtracted from the daily dose, yielded nformation
regarding the daily retention in the body We did not escape
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dhastohic pressures dechined to Jower levels and remamed there
for 12 to 24 hours Such 2 reaction duffers 1n no way from thay
following the parentertl injection of other foreign proteins
such as triple typhoid vacane The admmistration of tyro-
sinase mactivated by heat produces a comparable decline of
the blood pressure, a fact which suggests that the fall of the
biood pressure after tyrosinase is not the result of a speafic
antipressor agent, but of a nonspeaific protemn materral Vita
min A has been found to 1ncrease renal blood flow, filtration
rate, and maximal tubular excretory capacity in hypertensive
patients Several wvestigttors have admumustered Vitamun A
orally tn doses as much as 400,000 International Unats a day
for periods of 3 months but, 1 spite of these changes i the
kidney, no significant effect on the blood pressure has been
observed I believe thar experimental and human hyperten
sion are not alike, and that treatment of human hypertension
based on the assumption that they are simmlar 1s ineffecuve

Finally, there 1s the therapy designed ta alleviate distressing
symptoms without regard ta the level of the blood pressure
For this purpose, I know of no more potent measure than
psychotherapy By this term I do not refer to any particular
techmic Many of these patients are obsessed with fear and anx
1ety 1 the know ledge that they have high blood pressure Any
method which succeeds 1n assuring them that not ail patients
with high blood pressure are althe and that 1f they haveat they
do not necessarily stand on the brink of disaster 15 often success
ful 1 allaying their fears and auxiety and 15 apt to go a long
way m controlhng the most unpleasant duscomforts It 15
sometsmes astonishing to note the extent of rehabilitation that
1s possible by simple psychologic jr""m

Thus approach to the prob)exr? pertensive w;’i&r
does not influence the course o e At the
tume hypertension 1s not curabl r the rar
pheochro a and the ver ceof u
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renal disexse I have discussed only the matter as to how to
eliminate certan clinical manifestations of hypertensive dis
ease the subjective symptoms 1nd the lowening of the blood
pressure 1 believe that when both of these can be accom
phished there still remains the danger that the patient and
doctor are lulled nto a false sense of security, for 1t 15 ex
tremely doubtful whether either of these metsures or any
othersavailable at the present time tctually retard the progress
of the hypertensive disexse The attitude which T have ex
pressed toward the present-day treatment for hypertension 1s
pessimustic aindeed but I am fully convinced that 1t repre
sents the true state of the current therapy I also believe that
we are more apt to wchieve a solution of the problem by fac
mg these facts squarely than by concealing them behind a
mass of theraptes for the value of which no sausfactory ev
dence extsts at the present time

Dr Gold You have heard how Dr Goldring views the treat
ment of hypertension Are there any in the audience who
think differently about 1t? I am sure that Dr Goldring 1s
willing to try hus hand at any reasonable questions which will
come his way

Dr Harold Stewart [ would agree with some of the points
made by Dr Goldring I should like to ask him, however,
what he does with a patient with hypertension who consults
him What does he tell that patient?

Dr Gold 1 have on my card precisely the same question
What do you tell the patient with hypertension who comes
to your office for advice? Dr Goldnng would you like to take
up that point at this time?

Dr Goldnng 1 think there 15 apt to be no disagreement as
to what to tell the hypertensive patient whose complants are
due to the complications of hypertension cardiac and cerebral
These are fmrly clear-cut Perhaps 1t 1s not necessary to con
sider these aspects for there 1s likely to be no important differ
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Visttor 1f there are no specril symptoms do you prescribe
any medication?

Dr Goldring Somctimes I do wnd sometimes I do not It
all depends on what 1 judge to be necessary in the particular
mdnadual to establish confidence that Ins elevated blood
pressute 1s not s serious 15 he believes 1t to be and that n
spite of hus blood pressure trouble a long and useful life 15
1n store for lum

Dr Walter Modell What does Dr Goldring think of the
value of sympatholyue drugs such as tetracthyl ammonium
or dibenamine?

Dr Goldring These agents have been dissppomting Theiwr
early promise to produce persistent lowering of the blood
pressure hns not materialized 1 believe they have no practical
place i the management of hypertensive disease

Dr Gold Do you ever put these patients to bed?

Dr Goldring Bed rest 1s useful for an impending crisis It
1s often valuable for the pauent with repeated anginal seiz
ures on the slightest effort and 1n those with signs of serious
encephalopathy Otherwise Isee no benefit to be derived from
confinement to bed 1 do not put pauents to bed simply be
cause their blood pressure 1s ngh

Dr Mcheen Cattell Since vascular acaidents are apt to
oceur 1n association with high blood pressure I should like to
ask Dr Goldrning whether he would not concede some value
in a treatment that lowers the blood pressure

Dr Goldring Perhaps that 1s where our pomts of view
differ Tam not convinced that the level of the blood pressure
has anything to do with the acturrence of cerebral accdents
It 15 my opinion that cerebral accidents which occur 1n hyper
tensive disease are the result of the vascular disease 1tself but,
as I have already indicated there 1s not yet sufficient evidence
to decrde the question and the possibility that high blood

pressure may predispose to cerebral acadents remains un
settled
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1 now refer only to patients with hypertensive disease in the
early stages. T have no doubt that the trcatment of patients
with arterial and hypertensive disease in the advanced stages
would not differ materially in the hands of Dr. Goldring or
myself.

Just a word about the usc of phenobarbital. T believe it
is often more than psychotherapy. I have the impression that
it often exerts beneficial effects through direct lowering of
the blood pressure and producing similar results by its action
in allaying nervous tension and emotional turmoil.

Dr. Gold: Dr, Pardee, I should like to ask you the same
question: Do you ever put these patients to bed?

Dr. Pardee: Yes, I sometimes do. I put to bed the same kind
of patients who are treated in a similar manner by Dr. Gold-
ring, namely, those with serious cardiac symptoms and those
with serious cerebral symptoms. I go a bit further, however,
for I sometimes put to bed patients who have given indication
that prolonged rest will produce substantial lowering of the
blood pressure. I do this because I believe that lowering of
the blood pressure is in itself an important measure in pa-
tients with hypertensive disease, I should state that by the
term “prolonged” bed rest, I do not refer to a few days or a
week. I have in mind much longer periods than that as ef-
fective in bringing the pressures down to significantly lower
levels.

Dr. Gold: Are there any other questions?

Visitor: May we have an expression of view on the point
whether it is wise to let patients know the level of their blood
pressure? Is it advisable to tell them just what it is or to keep
them in the dark about it?

i Dr. Goldring: There is no fixed rule about that. Some pa-
tients are better off when they know the level of their blood
pressure. Others are better off when they are Lept completely
in the dark about it.
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Dr Pardee How would Dr Goldring prescribe alcohol?
‘Would 1t be a medication to be taken a fixed number of times
daily? What would be the dose, and why?

Dr Goldning 1 can answer all the questions except the
“why ” I prescribe 1t as I do any medication The amount de
pends on the patient s tolerance Some can tolerate no more
than a thimbleful 8 times daily, others seem to shaw no limit
The amount required 1s that which will produce a more or
less continuous state of vasodilation throughout the day

Dr Gold 1 would have suspected that, if Dr Goldring
would favor alcohol, he would do so by reason of 1ts action
1n contrelling emotional tension rather than by reason of its
vasodilator actton which might lower blood pressure, smce
he holds 1n so low esteem the reduction of blood pressure i
the treatment of hypertensive disease It may well be, how
ever, that the cerebral effect of alcohol 1s partly due to a vaso-
dilator action

Dr Goldring has clearly stated the principles he pursues it
the treatment of hypertensive disease 1 wonder 1f we mght
come somewhat closer to the details by the account of a specific
case Consider, 1f you will, a 47 year old man who discovered
he had hypertension at the age of 45 In the 2 years that have
elapsed, the blood pressure has varied considerably m the
range of 230 to 280 systolic and 130 to 140 drastolic, the dias
tolic having reached as high as 180 on two or three occasions
He has continued fairly active 1n business He has developed
troublesome headaches, a few retinal hemorrhages moderate
enlargement of the heatt and the electrocardrogram has de
veloped a negative T wave 1n lead 1 and 2 On the advice of
his family physictan he has had several periods of complete
bed rest at home, each for 2 or 3 weeks He has had abundant
reassuring advice and he has so adjusted his responsibilities
1n his business as to curtail both physical and emotional stress
to a very constderable degree There was no improvement in
terms of hus symptoms and signs, and before long surgical
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sympathectomy was advised, How would you have tackied
that problem?

Dr. Goldring: Ts that question for me?

Dr. Gold: Yes, 1 should like to know what specifically you
would do, assuming that you did not favor sympathec-
tomy.

Dr. Goldring: 1 would try to find out why the patient was
disabled, what particular symptom or state of mind was in need
of attention, and T would do what I could to correct it. There
is nothing that I know, however, even sympathectomy, that
would halt the progress of the disease which has reached that
point.

Dr. Modell: Would you say something about the use of
dehydration in that kind of patient?

Dr. Gold: 1 am glad to have the opportunity to discuss de-
hydration as a measure in the treatment of hypertension. Dr.
Goldring has already alluded to simple salt restriction and the
so-called rice diet in the treatment of hypertension. There are
some recent publications which support the position that salt
restriction lowers the pressure in hypertensive patients, Dur-
ing the use of dehydrating measures against congestive failure
which had developed in hypertensive patients, I was struck
by the fact that in many the blood pressure declined to levels
that were normal or almost so, They were levels much below
those which prevailed long before any suspicion of congestive
failure. These observations suggested the desirability of a
trial of dehydration in essential hypertension. Qur experience
up to the present time leaves us with no doubt that a regimen
of dehydration, such as we employ in congestive failure, pro-
duces favorable results in hypertensive patients who present
no symptoms or signs of congestive failure. The proportion
of hypertensive patients who show a conspicuous response is
not large, and as yet we have discovered no means for sifting
out in advance those who are likely to respond.

The patient whose history I have just described was sub-
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Dr Goldring My first objection to the notion that these
mstances indicnte dehydration to be a valuable measure m the
treitment of hypertension 1s the fact that the blood pressure
level was the sole eniterion

Dr Gold Butin the one, furly severe headaches subsided,
and 1n the other, shortness of breath

Dr Goldring However, symptoms are so susceptible to all
knds of trentment, that their disappearance cinnot be used as
an index of a speaific action The regimen you described could
only lexd 1o sodium and water depletion Sodium depletion
by restnicting the diet produces no such effects on the blood
pressure, water depletion by mercuril diuretics 15 only a tem
porary expedient and could not account for the prolonged
effects 1 would therefore be inclined to regard 1t as another
form of psychotherpy

Dr Gold 1should state that T do not pretend to know what
factors in this regimen account for the results There 15 rest
i bed, loss of body weight, salt and water depletion, a daily
mjection of the mercurial, and a systematic plan of treat
ment with all the abundance of psychologic content found 1n
any systematic program of therapy Psychic influences are con
veyed by any and all of these factors However, the fact that
the blood pressure showed a marked decline, that the elec
trocardiogram returned to normal that severe headaches sub-
sided, and that these changes persisted during the year and a
half of treatment, makes 1t difficult to assign the results to the
psychic effect of the treatment alone

Dr Pardee Was there any evidence of heart failure 1n these
Pavens in the form of diminished s1tal capacity or increased
‘enous pressure?

Dr Gold Neither vital capacity nor venous pressures were
determmed The elderly woman with a gallop rhythm and
shortness of breath may well have had heart failure although
there were none of the classical signs, no pulmonary rales, no
enlargement of the liver, and no edema of the extremities
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jected to this treatment He was placed at complete bed rest
in the hospital His diet was restricted to 6 glasses of milk
dly, representing 15 Gm of salt, and he recewved 6 glasses
of water daily He also received a daily intramuscular myec
tion of 2 cc of Mercuhydrm Within 2 weeks a radical change
was 1 evidence He lost 6 pounds of body weight and re-
mained at the new level, the blood pressure declined to a
level of about 3%, the headaches subsided and the neg:
tive T waves 1n lead 1 and 2 returned to positive T waves
After 6 weeks he was discharged from the hospital and con
tinued the regimen at home 1n a modified form and with
gradual hftung of restrictions during the ensuing 12 months
before return to work, progresstve increase 1n activities from
complete bed rest to being up and about the major part of the
day, liberal dset with salt restricted to approxmmately 2 Gm
daily, 2 cc of Mercuhydrin once a week He returned to work
and, 18 months after the hospital experience, his condition
was still essentially stmilar to that on the day of discharge from
the hospital

This was the case of a farrly young man wath advanced but
uncomplicated hypertensive disease I have here the accourit
of a somewhat different case, an obese woman, 66 years of
age, with a 10 year history of hypertension, with a blood pres
sure around 2%, during recent months of observation as
an ambulant patient She had a markedly enlarged heart
gallop rhythm, and some shortness of breath Various doctors
whom she consulted had advised surgical sympathectomy She
was also placed at complete bed rest in the hospital on a de
hydrating regimen similar to the one I just described Her
body weght leveled off after a loss of 20 pounds and the
systolic blood pressure after a dechine to approximately
1004, The gamns were sull there several months after dis
charge from the hospatal

Dr Goldring do you have any experzences of this kind with
rest and dehydration? Have you any opinion about 1t?
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sclerotic and hypertensive heart disease followed by failure
rather than failure resulting in elevated blood pressure.

Dr. Stewart: 1 note that in the first case the treatment in-
volved a restriction of salt to only about 2 Gm. a day, and there
was the use of the mercurial diuretic which would tend to puil
out salt. I would attribute the effects in that case to salt pri-
vation since the changes are those which one would expect
in patients who show some response to low salt.

Dr. Gold: 1 agree with that. Shall I then assume that you
also regard dehydration as a satisfactory measure for the treat-
ment of some cases of hypertension? *

Dr. Stewart: No, 1 do not believe in dehydrating patients,
I believe in keeping them free of any excess fluids they may
have, but when dehydration is produced, the result is carried
to the pathologic side,

Dr. Gold: Time is so short that I am eager to avoid what
may seem to be merely a play on words. However, since the
matter is raised, it might be worth pointing out that the term
dehydrate is a useful device in the English language for ex-
pressing in the broadest sense the notion of the loss of water.
When the term is used in relation to a particular entity, a
special definition is required to avoid confusion, such as the
removal of the constitutional water from a salt given in Gould’s
Medical Dictionary, a pathologic state of excessive fluid loss
characterized by a particular group of symptoms and signs,
or a form of treatment of congestive failure in which the
optimum amount of extracellular fluid is allowed to remain.

Visitor: 1 wonder whether Dr. Goldring is acquainted with
any studies which relate the blood volume to the blood pres-
sure?

Dr. Goldring: There have been many studies on blood vol-
ume, blood viscosity, and cardiac output, but in no instance,
as far as 1 know, has a relationship been found between these
factors and the level of the blood pressure.

Visitor: Do you prescribe any special diet for your hyper-
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sclerotic and hypertensive heart disease followed by failure
rather than fulure resulung in elevated blood pressure

Dr Stewart 1 note that in the first case the treatment 1n
volved = restriction of salt to only about 2 Gm 1 day, and there
was the use of the mercural diuretic which would tend to pull
out salt 1 would attribute the effects 1n that case to salt pn
vaton since the changes are those which one would expect
1n patients who show some response to low salt

Dr Gold 1 agrec with that Shall I then assume that you
also regard dehydration as a satisfactory measure for the treat
ment of some cases of hypertension? ‘

Dr Stewart No, 1 do not believe 1n dehydrating patients
I belteve 1n keeping them free of any excess flnds they may
have, but when dehydration 1s produced, the result 1s carrzed
to the pathologic side

Dr Gold Tune 15 so short that 1 am eager to avord what
may seem to be merely a play on words However, since the
matter 1s raised, 1t might be worth potnting out that the term
dehydrate 1s a useful device 1n the English language for ex
pressing 1n the broadest sense the notion of the loss of water
When the term 15 used 1n relation to a particular entity, a
speaal definition 1s required to avoid confusion, such as the
removal of the constitutional water from a salt given 1n Gould s
Medical Dictionary, a pathologic state of excessive flurd loss
characterized by a particular group of symptoms and signs
or a form of treatment of congestive falure 1 which the
optimum amount of extracellular flund 15 allowed to remain

Fisttor 1 wonder whether Dr Goldring 1s acquainted with
any studies whach relate the blood valume ta the hlood pres
sure?

Dr Goldring There have been many studies on blood vol
ume blood viscosity, and cardiac output but 1n no mstance,
as far as I know, has a relationship been found between these
factors and the level of the blood pressure

Visitor Do you prescribe any special diet for your hyper
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tensive pattents? I have m mind especiaily protein and fat
restriction

Dr Goldring I do not think there 15 any powt 1n restrict
mg the diet 1n any way for the purpose of reducing blood
pressure I not only allow a patient to eat as much meat as
he wants, but I urge hum to do so Until we hnow more about
this disease, 1ts treatment will have to consist of treating the
pauent, and not only the symptom-—the hypertension I thunk
1t 1s there that most of the treatments at the present ume bog
down, the patient 1s disregarded and a symptom 1s treated The
consequences are either no effects at all or effects that are un
plesant

Dr Gold Our time 15 about up

SUMMARY

Dr Gold A large proportion of the measures which have
received attention for the treatment of hypertension i re
cent years were discussed 1 the conference this afternoon
There were phenobarbital, thiocyanate, the rice diet, salt
restriction, wesght loss, renal extracts, tyrosmase, the diet hm
1ted m protemn and fat, vitamin A, vitamn C, rutin, tobacco,
alcohol, tetraethyl ammonium dibenamine, bed rest, and a
regimen of dehydration One of the speakers with an extensive
clinical and scientific experience m this field claborated his
belief that nearly all of these measures not only are without
value, but promote, by their use, the failure to face squarely
the lumitations of our knowledge, thereby retarding scientific
mvestigruon He was inclined to discourage smoking but
regarded alcohol with some favor He stressed the points that
the high blood pressure in so-called essential hypertension is
only one of the many manufestattons of hypertensive disease
and not the disease 1self, that the cause of the disease 1s not
yet known, that the basic factor which ultumately leads to
disaster 15 artentolar degeneration, and that the persistent
efforts to lower the blood pressure as a primary therapeutic
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measure 15 without satisiictory evidence 1s a means for re
tarding the progress of the arteriolar trouble or protecting
aganst vascular acadents He expressed his position without
compromise that psychotheripy 1s the most cffective assurance
agamst disability in the hypertensive patient  Although the
value of the control of physical 1nd emotional stress 1s quite
generally apprecitted views concerming treatment in other
respects differed widely and 1n these contrary epinions were
voiced with stmilar conviction There was the point that the
current medical treatment of hypertension represents much
more than psychotherapy that the mere lowering of the pres
sure by a drug such for example as thiocynate not merely
enhances the sense of well being through reassurince and allay
g amaety but by removing physical stress on the heart 1t
retards 11s enlargement with its consequent tendency to fail
ure and slows the process of arteriolar degeneration reduc
ing the hazard of vascular accidents Also experiences were
ated favoring the view that a regimen of dehydration with a
milk and water diet and the mercunal diurenc given 1n fre
quent intramuscular imjections a program similar to that
employed 1n congestive fallure produces 1n some hyperten
stve patients free of congestive fatlure strihing and protracted
results indicative of essential 1mprovement represented by
such changes as loss of weight very large decline of the level
of the systolic and diastolic pressure subsidence of severe
headaches cessation of the repetition of fundal hemorrhages
and change of the negative T, and 2 to positve T, and 2 1n
the electrocardiogram  These observations also failed to pass
without vigorows disagreement

It 1s fortunate that this conference 15 intended for the pro-
fession and 1s not likely to reach any considerable number of
nonmedical readers Tor the victim of hypertension or for the
prospective one 1t can hardly be considered a source of en
couragement There 1s also the fact that the patients receiving
predominantly psychotherapy are apt to lose a fair share of
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their response when the precise nature of the treatment be-
comes known to them.

Theresults of this conference point sharply to what is want-
ing. It is clearly neither more pessimism nor more optimism
regarding the treatment of hypertension, but more facts.
These should be fairly easy to secure from investigations so
designed as to yield statistically valid answers. For the present,
it might even suffice to confine such studies to the drugs and
measures mentioned in this conference for, concerning these,
the discussion revealed little more than impressions and opin-
ions.



Treatment of Panful Disorders
of Sheletal Muscle

Dr

Walter Modell The conference today deals with the

treatment of pamnful disorders of skeletal muscle That pan
of this sort presents a therapeutic challenge 15 demonstrated
by the length of the list of measures used 1n treating 1t. Here
152 hist compiled by Dr Travell.

1
2
3
4
5
6
7
8
9
10
11
12
13
14

15

17
18

Psychotherapy

Heat, massage, baths, electrotherapy

Deep x ray therapy

Active and passive exercises

Supports, braces

Manipulation

Surgical section of muscle (e g , scalenus anticus)
Curare

Neostigmine (Prostigmine)

Quinine

Ammonium chloride

Vitamin E

Nicotinic acid

Analgesics salicylates morphine, codesne
Intravenous procaine

General anesthesia

Regronal nerve block

Local bloch of trigger areas infiltration, needling, ethyl
chloride spray

Dr Travell will open the discussion

253
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Dr Janet Travell 1shnll confine my remarhs to a spetial
group of patients These are pauents whose actisties are
bimuted by pain That 1s the complant which brings them to
the physician The pain 15 usually accompanied by restricted
motion of one or more joints The limstation may be gross
or 1t may only be discovered by carefully testing the range of
motion of special muscle groups Occastonally, hmitation of
motion cannot be demonsirated Localized areas of deep ten
derness are always present i one or more of the muscles about
the jomnts which exhibit humitation of motion, but signs of
acute mifammacion, such as redness, heat, and swelling are
laching A change in contour due to spasm of a muscle or por
tron of a muscle 15 occastonally mistaken for swelling due to
tissue exudate, but this does not happen often Some of these
patients are confined to the house or bednidden, but the
majority of them are only partially disabled and are working
under serious handicaps Thus most of them are ambulatory,
and they make up a large per cent of the patients who come to
the office of the general practitoner or to the outpatent de
partment of the hospital

There need be and often 1s no demonstrable organic
disease The syndromes under discussion are usually referred
to by such terms as suff neck, panful or frozen shoulder, ten
s etbow, lumbago, scratica and pamful hnees, terms which
do not mmply any special ettology OF course, there has to bea
cause One difficulty in the way of establishing the etiology 15
the fact that these disorders seem usually to be due to a com
bination of factors

Among the manifest causes the foremost 1s probably
trauma The role played by trauma 1s obvious m the muscular
spasm assoctated with jont spramns fractures, or contusions,
but the role of trauma may be equally smportant even when
the myury 1s shght or of such a nature that 1ts connection with
the pamn syndrame 15 not readsly traced The relatronship 15
often overlooked because spasm 1s apt to develop gradually
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after minor injury, and thus m1y not become really panful
until even a few diys luter This applies not only to the effects
of a sudden wrench or jerk noted at the time, but also to the
muscular pain and stiffiness which may follow an unusual kind
of exeraise or excessive exercise

Less frequently recogmized and equaily smportant as a cause
of pain 1s chironic muscular strain In this connection we must
recogmze that hurry with 1ts inefliciency of muscular move
ments, as 1n wrting or ordnary houschold duties, places an
ncreased load on the muscles Just as st takes more gasoline
todrive a car a given distance at 60 miles per hour than at 30
mules per hour, there are speeds of muscular performance for
optimal cfficiency, and, beyond these, conditions of hurry at
work create in effect a form of muscle strain

Another precipitating factor in muscular pun 1s chilling the
body as a whole or cooling a speafic area Thus effect 15 ap-
parently achieved not only when the thinly dressed person
stands 1n a biting winter wind but also on a hot summer dy
when the perspiring golfer sits 1 a gentle breeze under a shady
tree on the nineteenth hole of the golf course Pain 15 appar
ently more apt to result from chilling when a person 1s
fatigued Bierman inserted electrodes directly into the volun
tary muscles and found that cooling the skin by a current of
air resulted tn a prompt fall of muscle temperature, presum
ably due to reflex vasoconstriction, and 1t may well be that
this vasoconstriction plays a part in producing the pun

Visceral disease 15 an 1mportant cause of punful spism of
the voluntary muscles There are fanuliar examples of such
visceromotor reflexes, for instance, the localized muscular
spasm or abdominal rigidity which accompimies acute ap-
pendicitis, or any other varsety of the acute surgical abdomen
Another example 15 the splinting of the chest muscle m acute
myjocardial infarction It i1s not well known, however, that
visceral disease may lead to persistence of pin patterns estab-
lshed during the acute attack and, furthermore, that this 1n
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tractable pain sequel may be amenable to local block of trigger
areas located 1n the spastic skeletal muscles

The etologic factors m painful muscle spasm also m
clude certain neurogenic causes I have m mind particularly
nerve root nmtation due to pressure, for example, by a
herniated intervertebral disc The panful cramps of pen
pheral neuritis, as noted 1n vitamin B deficiency, should be
mentioned Other precipitating factors include the tovins
of acute and chronic infections, tetanus, for example Cer
tain metabolic factors may play a role in the development
of spasm A high proportion of patients with such chrome
muscular pain have low basil metabolic rates of the order
of —15 to 20 per cent A few show a slight anemra, with
65 to 75 per cent hemoglobin In other patients, psychogenic
factors seem to play a predomimnating role in the etiology
of painful musclar spasm When any of these factors 1s pres
ent, pain may be only temporarily rehieved or may reman
quute refractory to local treatment of the affected muscles un
t1l the basic disorder 1s corrected This applies also to trauma
induced by continuing or repeated muscular strain, but not
to a single episode of trauma after which the results of local
block may appear truly miraculous

I have been asked to discuss certain therapeutic measures
durected at the muscle 1tself, namely, local 1nfiltration of the
intramuscular trigger areas and the application of ethyl
chloride spray to the overlying skin We may group these
procedures under the term, ‘ local block™ therapy, n contrast
to “regional nerve block "

The theory underlying this kind of treatment 15 that the
pamnful spasm 1s an expression of a reflex which, once mtt
ated, 1s self propagating Thus, spasm leads to pamn, pain to
further splinting and spasm, and so the victous cycle sustains
itself Brief mterruption of this pamn cycle at any pomnt may
abolish 1t permanently, provided the conditions which 1nitt
ated 1t 1n the first place are no longer intact
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To apply local block methods successfully, one should
have a knowledge of the pun reference patterns of the dif
ferent muscles of the body It 1s not widely known that cach
muscle gives 1ise to a speafic distnbution or pattern of re
ferred pun which 15 relrtively constant {rom person to per
son These patterns are not strictly segmental m distribu
tion and they do not follow any peripheral nerve distribution
Once these patterns have been lerned, the source of pain
can be readily predicted The site of onigin of the referred
pun 1s commonly spoken of as a ‘ trigger area” When one
15 infiltraung the muscle, 1t 1s this area wlach must be Int
directly with the needle ° .

The presence of a tngger area within a muscle 15 demon
strated by the fact that when pressure 15 exerted on 1t, or a
needle wnserted mto 1t (which also exerts pressure), a spread
of pain 15 clearly perceived by the patrent i 1ts specific refer
ence zone In other words, that spot 1s positively 1dentified
as the source of the pamn felt at a distance The reference
zone, which can be mapped in this way by mechanical stumu
lation of the trnigger area, should comade with the region
where the patient complains of spontaneous pain If 1t does
match, one may be sure that at least one of the sources of
pain has been found

Loear InrietraTiON  For local mfiltration, we prefer a
025 to 05 per cent solution of procamne hydrochloride 1n
physiologic saline There 15 no epinephrnine in the solution
It must be pyrogen free since the injectton of pyrogens 1nto
these hypersensitive areas sets up intense after pamn for as
long as several days Obviously, care must be taken to ensure
asepsis The skin 1s cleaned with alcohol and punted with
mild uncture of 1odine On routine testing a small propor
tion of ampoules have been found to be cracked or defective
at the tip, and therefore all ampoules are botled with the
syringes and needles just prior to use Some of the details
of the local nfiltration technic were presented at a previous
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therapy conference,* and we have not changed them 1 any
important respect since The hind of material used for in
filtration 1s not nearly so important as the place where 1t 15
put, provided of course, that the materal 1s not toxic Trg
ger areas can be blocked by mfiltration with physiologic
saline or merely by needling the area, with no fluid 1njected
Thus our observations confirm the benefits derived by the
old Chinese technic of acupuncture Local infiltration or
dry needling may be regarded as satisfactory when the pro-
cedure rmmediately abolishes local tenderness at the site of
the trigger area, does away with the spread of pain imduced
by pressure, reduces the total ‘quantity of spontaneous patn
and obtains an increase 1n the range of motton if hmited It
should be noted that the use of procaine makes the treat
ment much less disagreeable to the patient 1n that st cuts
down the intensity and duration of the pamn reference set off
by insertion of the needle We have as yet no satisfactory data
as to whether the addition of procaine increases the efficacy of
treatment as compared with phystologic saline alone So far,
we have not learned how to reproduce experimentally the
abnormal state known as a trigger area

At the first treatment, 1t 15 usually wise not to mject many
different muscles, but to select one or two major trigger
areas and obliterate them completely, by repeated infilira
tions 1if necessary This 1s tmportant since mcomplete block
ng of trigger areas 15 one of the causes of increased pamn fol
lowing mjection At the next visit, an evaluation 1s made of
the results of the first treatment A satisfactory response to
local block therapy may be predicted at this tume (1) 1f there
was marked amelioration of pan after the treatment, even
though this lasted for only a few hours (2) 1if the gam 10
motion which was noted immediately after mjection has not
been lost to any appreciable extent and (3) 1f the actwvity of
the treated trigger areas has been reduced, as indrcated by a

® New York State ] Med 452095 (Oct. 1) 1945
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change in the intensity of the pain reference induced by
pressure and needling. If no appreciable benefit according
to these criteria is noted after 2 or 3 treatments, it is con-
sidered not worthwhile to pursue this method further. In fact,
if substantial relief is not secured rapidly, the patient will
usually not submit to any more injections, since the mo-
mentary pain set off by ncedling trigger areas of high
spontaneous activity may be very intense. An carly appraisal
of the results is, therefore, important.

In acute cases, one treatment is sometimes suflicient to se-
cure complete and permanent relief. In long-standing cases,
however, it seems that one muscle after another becomes in-
volved in the process so that a multitude of trigger areas de-
velop, and a series of treatments are usually required to
eradicate all of these foci of pain. The second treatment is
usually timed from 3 to 5 days after the first, and subsequent
treatments are given at intervals of a week or two, as indi-
cated.

Eriyy Curoripe Spray.  The use of ethyl chloride spray
was described for treatment of ankle sprains by Cozen and
Hollombe in 1940, and as “surface anesthesia for the relief
of painful motion” by Kraus in 1941. We have likewise found
that this procedure may at times relieve pain and limited mo-
tion associated with muscular spasm, and in a manner that
is sometimes remarkable. The application of the spray is so
simple that we are apt to try it as the first procedure in most
cases. The benefit to be derived from ethyl chloride spray
cn usually be estimated at once. A particular trigger aren is
selected and its sensitivity to pressure is noted; the overlying
skin is then lightly sprayed during a period not exceeding 2 or
3 minutes, according to an interrupted technic which 1 shall
describe, and the activity of the trigger area noted again. As in
the case of local infiltration, a good response may be expected
if the spraying immediately abolishes or reduces deep muscle
tenderness and referred pain on pressure, increases the range
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of motion, and reduces pain at rest or on motion If the effect
of the spray as determined on one or more such test areas 1s
not striking, we usually proceed at once to local mfiltration
with procaine If the effect of the spray 1s sufficientdy en
couraging, we may repeat tlus procedure at intervals as in
dicated, and an excellent result may be obtained by this
method of treatment alone

We have found that attention to certamn factors seems to
mcrease the effectiveness of ethyl chlonde spray, and we be
lieve that the details are important The procedure, as we
do1t, 1s as follows The pauent 1s made comfortable, and the
part to be sprayed 1s well supported so that the muscles can
relax The tube or bottle of ethyl chloride 15 held one to two
feet away from the patient The spray 1s apphed at an acute
angle wath the skin The stream 1s passed over the region of
the trigger area mn one direction, at a uniform speed with an
even sweeping motion The motion 1s not unlike that used
1n applymg paint to a wall with a brush The ethyl chlonde
on the skin 1s allowed to evaporate, and, about one second
later, the sweep 15 repeated mn the same direction This
‘make and brea\ spraying 1s continued with a regular
rhythm Sometimes only one passage of the spriy over a given
trigger area will cause 1t to disappear, but more often 1t 1e
quires 15 or 20 such sweeps One may occasionally observe
transtent activation of the trigger mechanism by the spray
If the spray 1s painful at first, or sets off referred pam when
applied over the trigger area, the rest periods between sweeps
are lengthened to allow the induced pam to subside In the
mtervals, that part of the body which 1s beng sprayed is
moved gently within the limits of pain to stretch the affected
muscle

It should be noted that the nozzles of the ethyl chlonde
contamers vary a good deal A commercial make should be
selected which delivers nerther too fine mor too coarse 2
spray A very fine mist seems to be relatively 1neffective 2
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heavy stream spatters and 1s unpleasant to the patient, and
also wastes the materal

We are also using ethyl chlonde spriy 1s an adjunce to
local nfiltrition of trigger arcas, that 1s 1s soon 1s the n
Jections have been completed the treated arcas are sprayed
m the above mnner Tlus procedure scems to reduce the
muscle soreness or fimeness  which ordimarnly follows
trauma due to needhing and 1s 1n hine with the observation
that ethy] chloride spray may permanently relieve pan due
to trauma, such as joint sprun

It seems scarcely necessary to mentron that ethyl chlonde
1s a lughly volatile and inflammable Iiquid, so that fire haz
ards must be elminated It 15 also a general anesthetic agent,
and care should be taken that the pauent inhale as Iittle of 1t
as possible Since the vapor 15 heavy, the patient s head should
be above the part sprayed Some movement of air 1n the room
15 destrable

The mechanism of action of ethyl chlonde spray on tng
ger areas in the muscles 1s probably different from that of the
local wnfiltration and needling techmics It 1s clear, however,
that neither one depends on a local anesthetic effect 1n the
ordinary sense of this term Neither can the effect of spray
g be due to refrigeration anesthesin of the structures be
neath the shin Care 15 taken to avoid a degree of cold which
produces aching or frosts the skin Furthermore 1t can be
shown by the intradermal mjection of an 1rritant solution
that this method of Iight spraying which blocks trigger areas,
does not block pain mmpulses even from the superficial layers
of the skin

Apjuners o Locar Brock I want to emphasize that
local block 1s usually not the only therapeutic measure that
we employ, because even in the 2pparently simple cases of
acute spasm we are apt to find that something has been
wrong with the muscles for some time before the acute ateack
We use, therefore, a system of trevtment which combines a
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variety of measures for the relief of painful muscle spasm

In the first place, we limit any form of exercise or work
which places a heavy load on the affected muscles This 15
quite stmply accomplished by telling the patient that he
must avord doing anything which produces pamn which lasts
for more than a second or two after the effort Pamn 1tself 15
deleterious 1n that 1t reflexly builds up more spasm, there
fore, 1t 15 unwise to attempt to drive a muscle beyond the
poimnt of pain Secondly, we direct the patient to move the
part frequently 1n such a way as to provide gentle stretching
of the affected muscles at regular intervals For nstance 1f
extension at the shoulder 1s Iimited, the patient may be di
rected to reach up and touch a marker on the wall every hour
Stretching should be carried out within the ltmits of pain and
never so forcibly as to produce a lasting ache after the stretch
We rarely put the patient to bed, more often we get him out of
bed

As soon as the acute pain 1s controlled by local block
therapy, more vigorous exercises are mstituted and 1t 1s de-
termuned by trial and error how much the patient can do
That form of exercise ts recommended which the patient
formerly enjoyed and for which his muscles were previously
trained and developed Swimming 1s often considered the best
exercise to 1mprove muscular function, but one cannot direct
a person to swim who never learned how, and expect him
to use poorly functioning muscles properly He may enjoy
tennis, and, 1f so, hus muscles will dertve much more benefit
from tennis than from another sport to which he was never
accustomed or 1n which he was not skilled Furthermore, 1t
1s our experience that free moving and pleasurable games
promote muscular relaxation to a much greater degree than
does useful work about a house, such as painting carpenter
g and gardening, since these activities are all based on
repetitive movements within a small range of motion

External heat 15 helpful, especially hot tub baths and hot
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water bags Intense hext, such as diithermy, often seems to
mtensify the pun Massage 15 employed only when the
mtense pan has subsided, when trigger arcas of high
spontaneous activity are present, mampulation or massige of
these arcas may aggravate the pun On the other hand, when
applied at the night stage, massage 1s very beneficial

We usually employ some nternal medications  Ascorbic
2eid 15 given routinely to every patient receving local njec
tion therpy, as a rule, 05 to 10 Gm by mouth daily In
case of severe pain we use aspirin n doses up to 4 Gm daily
This 15 occasionally combined with codeine We almost never
prescnibe morphine for obvious reiwsons Incidentally, the
opiates arc not nearly as effective 1n parn due to muscle spism
as they are mn other forms of pain

An effort 1s made to discover mechamcal factors which
may have led to the evolution of the pain syndrome In par
ticular, we try first to eltminate chronic strain associated with
Tepetitive motements Tor instance 1f episodes of painful
stiff neck recur 1n a certified public accountant who spends
hours copying figures out of a book placed at his side, we have
him place the bool. directly 1n front of him on a bookrest
5o that he can look up and down from the book to his paper
without constantly turming his neck sideways Secondly, we
try to ehmmate hurry in the physical acuvites of the duly
Toutme It 15 often possible to pomnt out unessential 1tems
and ttmesaving devices but for this to carry werght the pa
tient must be made to realize the necessity of reducing the
daily burden on the muscles Finally, we often find 1t neces
sary to redesign the pauent s furniture both ac home and m
the office, especially chairs 1 order to provide proper sup-
port for the frameworh of the body In cises in which the
greater part of the waking hours are spent suting seating
facilitses should be so designed that, as the muscles relax and
the body tends to sag correct posture 1s maintained by the
chair, muscte fatigue and joint strain are thus avorded Such
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support cannot be adequately supplied by braces or corsets
and we almost never use these Iatter devices

Dr Modell What do you visualize as talung place in the
muscle that develops spasm?

Dr Travell Muscle spasm 1s an expression of a reflex
mechamsm which can be imuiated and mamtamed either by
local factors in a nearby area, or by distant factors as m
visceral disease Spasm s characterized by shortening of the
muscle, which cannot be relaxed voluntanly Nesther can
the muscle 1 spasm be passively stretched without pamn It
1s tender to pressure Pressure usually causes a localized con
tractton 1n that portion of the muscle which 1s tender Inor
dinary use, such a muscle may appear to be weak If forably
contracted, the spasm may be abruptly increased so that the
muscle goes mnto what 15 called ‘a cramp™ If the spasm 1
very intense, 1t gives Tise to constant pamn at rest, and not
merely to pain on motion

Thas description excludes other forms of muscle shorten
g, such as that observed in decerebrate nigiudity, fibrosts,
and contracture, which are not per se accompanied by patn,
that 15, pain on stretching the shortened muscle Also, in the
latter conditions the muscles may not be tender to pressure

There 15 a good deal of confusion as to the precise mean
ing of the terms, spasm, spasticity, and nigidaty I would hike
to hear Dr Wolff comment on this

Dr Harold G Wolff 1am not sure that the difference be
tween the shortening of decerebrate states and that of this
reflex 1s understood, that 1s, why one 15 painful and the other
1s not All muscle shortening apparently 1s not painful There
are certan patients whose muscles are n a state of over
contractton for a long time without hurting Other people,
however, do have pain There must be another factor be
sides shortemng of the muscle, perhips a arculatory de
rangement as well, or possibly the elaboration of a chemical
agent which has threshold lowering properties
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Dr Modell 1would like to ask Dr Travell one more ques
uon Are all painful muscles i spism?

Dr Travell 1cannot answer that positively Probably not

Dr Mcheen Cattell The normal postural reflexes, which
we speak of as tomie nctivaty of muscles mvolve a sequential
actinaty of fibers The degree of pull 1 determined by the
number of fibers which 1re active 4t any onc moment, but
normally no group of fibers st1ys contracted very long On
the other hand, there might well be a more sustuned con
traction of a group of muscle fibers that would fead to a re
duction 1n blood flow and pun due to 1schemia

Dr Harry Gold Might not a large mass of fibers which
remain contracted for a pertod of time create a pull between
bundles and result m distortion of the muscle? Under these
arcumstances, the pull on the nerve fibers lymng between
contracted and relaxed muscle bundles might be a cause of
pun

Dr Travell It 1s characteristic of these pamful muscles
which I see that the spasm 1s almost always more marked
some one part of the muscle than 1n wnother Thus, i the
case of painful spasm of the pectoralis major 1 a thin person,
1t 15 easy to demonstrate that perhaps only one of the fan
shaped sections of this muscle 1s exquisitely tender and per
sistently exinbits a Jocalized contraction or twitch each time
1t 1s palpated, whereas the neighboring muscle bundles are
not tender and do not exhibit this phenomenon of hyper
reflexra This affords some basis for the tdea that there may
be an imbalance or distortion n the pull of different sec
tions of muscle

Dr james Hardy Spasm of muscle means increased muscle
tension, and I would like to askh Dr Travell whether she has
been able to show an actual increase of tension 1n any muscle
Does pain accompany such increased tension?

Dr Travell We have not made any direct measurements
of muscle tension
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graphic studies are usually made at this time to determine
whether or not abnormal electrical acuvity of the muscles
recurs If there 15 no such recurrence, mtensive phiysical
therapy 1s continued without curare

It should be of special nterest to this group today that we
see the pain controlled regularly by curare I think that
since we started to use this drug, we have never had to give
codeine or any other opiate, nor have we had to use sleep
mg medication of any type Another symptom which 1
readily controlled by curare 1s constipation After curare, the
acute poliomyelitic patient has practically no dufficulty with
evacuation, whereas those of you who are familar with the
nursmg care of these patients know that constpation 15 often
a real problem The cutaneous vasospasm of acute anterior
poliomyelitss 1s also relieved by curare We have seen but 3
patients with cold extremuties in about 120 cases that we
have followed now for a period of two and one half years In
those 3 patients, who developed cold extremties, one dose
of curare a week has been sufficient to maintain normal skin
temperature of the legs and arms Difficulty n swallowing
n our bulbar cases 15 usually relieved within 40 manutes
after the first dose of curare and this ymprovement 1s main
tammed Labored abdominal respiration in those patients
who come m with what we call a frozen chest 1s reheved, and
the spastic muscles are relaxed promptly by the action of
curare so that these patients can breathe comfortably 1n an
oxygen tent We have used a respirator 1n only 3 cases since
we started to use curare Two of these patients died within
924 hours of their admission to the hospital Curare 1s not by
any means a cure for acute antertor poliomyelitis It 15
merely an effective method of treating some of the symp
toms

Dr Wolff May I ash Dr Ransohoff how he makes cer
w@in of the effectiveness of curare 1n poliomyelitis since he
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uses both physiotheripy nd curare? Has he another group
which recenve physiotherapy lone?

Dr Ransohoff The vaganes of the disease vre so great that
to ascertain differences in ultimate outcome due to curare, I
would not know how to set up a control group However,
our clectromyographic studies show that physical therapy
1lone hot packs or stretching for nstance does not accom
plish the same results without curare 1s 1t does with curare
Thus the therapeutic results are 1n a sense controlled by
electromyography

Dr Wolff We have tried curare 1n 1 few patients with
spastic states associated with myelitis to relieve spsm and
indeed curare did relicve 1t but the patents were left so
weal as the result of this action that 1t was of doubtful value
1 wonder whether the margmn between relaxation of spastic
muscles and weakness of the remamning useful muscles 1s
wide enough for curare to be of any help 1n this problem

Dr Travell Differences in results may be due to differ
ences 1 preparations In the chronic spastic states such as
the cerebral palsies hemiplegtas etc 1n which Schlesinger
reported sansfactory results d tubocurarine i wax and o1l
was used exclusively He noted that with aqueous soluuons
of the curare alkaloids 1t was very dufficult to secure the re
laxing effect without unpleasant side effects

Dr Gold Dr Ransohoff would you recommend that a gen
eral practitioner use curare or any of its preparations 1n his
office for a patient with a sprained back or dislocated shoulder
with a good deal of muscle spasm?

Dr Ransohoff The use of curare 1s not a sausfactory office
procedure One has to be prepared to have the patient lie
there for about 3 hours He won ¢ be able to walk nght away

Dr Gold What about a smaller dose?

Dr Ransoloff A smaller dose does not produce the desired
effect With aqueous preparations of curare, 1t 15 apparently
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sohoff’s patients was mediated through a reduction in muscle
spasm

Dr Modell Dr Hansson, how do you treat painful spasm
of skeletal muscles?

Dr Knstian G Hansson In the pamful spasm of acute
anterior poliomyelitis, application of maist heat 15 our treat
ment of choice at the present time We prefer a therapeunc
tank with a temperature of 106° F (41 2° C) for a half hour
twice a day This procedure 1s followed by passive stretching
to obtain the normal length of the muscles Another type of
pamnful spasm occurs mn connection with acute traumatic con
ditions, such as lumbosacral strans spramns, pentendonius
about the shoulder, and so forth In these conditions apphica
trons of heat, effleurage, manipulation, and stretching exer
cises are of benefit Hlowever, whatever therapeutic means are
used to overcome the painful spasm, 1t 15 most important to
follow 1t up by 1n attempt to restore the normal muscle length

Dr Travell Is 1t also your expertence that in the extremely
painful forms of muscle spasm the apphcation of diathermy
may sometimes produce an immediate exacerbation of pan?

Dr Hansson ‘When pamful muscle spasm 1s assocsated with
an increased blood supply, as 1n the case of congestion the use
of any form of heat, erther external or mternal, in the form of
diathermy or short wave, 1s indeed often followed by an exacer
bation of parn Under these circumstances the apphication of
cold 1n the form of 1ce bags 1s more rational, and may be fol
lowed by rehef of pamn

Dr Modell Stretching a muscle m painful spasm some-
trmes relieves the pain and restores the normal range of mo
tion, but then, at other times, stretching does harm Dr Lie
bolt, would you tell us something about this?

Dr Frederick Lee Liebolt The active or passive stretch
g of a muscle m spasm without anesthesia 15 effective 1n
relieving pam and restoring motion 1n certain conditions
for example, that which follows acute subacromual bursitis.
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The act of stretching such muscles gives rise to pun during the
procedure, but once the spsm 1s overcome, the pun disip
pers and the motion becomes normal Passive and active
stretching of muscles which have shortened to the stage of
contracture, as may be the cise 1n fractures, bursitis, and
trauma, 1s most 1mportnt 1nd will do no harm If the muscle
1s acutely mnflamed, however, as 1 acute poltomyelitis, re
peated acti e and passis e stretchings will prove quite harmful,
producing additional irritation and inflammation leading to
fibrosis When the stage of fibrosis h1s been reached, stretch
ing may do more harm than good The atrophted structures
have been mfiltrated or replaced by fibrous ussue, and here
manipulation, without anesthesia will simply stretch this
tissue and serve to sumulate additional fibroblastic activaty,
mampulation, under anesthesia, will tear the taut structures,
produce hemorrhage, and simply triumatize the tissue further

Dr Modell How do you distinguish between spasm and
contracture? What 1s the difference between spasm and
spastiaaty?

Dr Liebolt Spasm 1s an mvoluntary muscular contraction
which may be of short or long duration, but which 1s always
temporary, contracture 1s an involuntary muscular contrac
ton of long duration which, unless treated, 1s always perma
nent Although spasm and spasticity are sometumes used as
synonymous terms I do not consider them to be the same,
because spasm refers to a temporary, protective, and non
pathalogic state of muscular contraction without changes 1n
the reflexes while spasticity refers to a permanent, nonprotec
tive, and pathologic state of muscular contraction associated
with changes 1n the reflexes

Dr Modell Dr Wolff have you treated any patients with
painful muscle spasm by psychotherpy?

Dr Wolff Muscles do contract as a part of a general state
of tension and apprehension mn wlich there 1s overalertness
associated with quickh movement and hurry in attempting to
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stopped, the crmps recurred It 1sn t always effective and the
largest tolerated doses may fail 1n cases that are ndistingush
able from those m which 1t succeeds

Dr Wolff When I have used st, the side effects of the qui
nine have been so disagrecable that the patsents did not ket
In myotonia congemta, the patient prefers the moderate
cramps to the effects of qumne I never trted 1t 1n the more
pamnful states

Dr Modell What would you say about nicotinic acsd?

Dr Gold For what purpose? For the histamune like, cap-
sllary dilator action to smprove the circulation in muscle?

Dr. Travell Yes, I have used 1t 1 a few cases in fasrly large
amounts by mouth, up to a gram a day, and have not been 1m
pressed with the results

Dr Modell Why 1s ammonium chlonide included 1 the
lise?

Dr Travell In the occasional case, dramatic relief of pan
1s secured by the oral admmustration of ammontum chlonide
05w 1 Gm, 3 umes a day The mechamsm 1s unknown, but
1t mghe depend on the production of a dwrests and with
drawal of flurd from the muscles

Dr Modell In acute coronary thrombosts, pamn 1s some
times unrcheved by morphine You mentioned that Jocal
block mught be effecuve under these circumstances When
should this form of treatment be apphed?

Dr Travell We apply 1t whenever the agomuzng paii of
acute coronary thrombosss does not subside spontaneously it
trigger areas can be found mn the parasternal ot precordal re
gions, the injection of one or two of these tender points My
terminate the pam at once so that no further analgesic medica
tion 1s needed Just spraying the chest with ethyl chloride will
sometimes accomphish the same resule

Dr Modell How long would you wast before you st
tute that treatment?

Dr Travell Iwould not wart acall The munute Isaw such
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stopped the cramps recurred It isn t always effective and the
largest tolerated doses may fail in cases that are indistinguish
able from those m which 1t succeeds

Dr Wolff When I have used 1t, the side effects of the qu
nine have been so disagreeable that the patients did not hiket
In myotoma congemita the patient prefers the moderate
cramps to the effects of quinine I never trnied 1t 1n the more
panful states

Dr Modell What would you say about nicotimc acid?

Dr Gold For what purpose? For the histamine like cap
illary dilator action to improve the carculation in muscle?

Dr Travell Yes, 1 have used 1t 1 a few cases 1n fairly large
amounts by mouth up to a gram a day, and have not been 1m
pressed with the results

Dr Modell Why 1s ammomum chlonde ncluded in the
hist?

Dr Travell In the occasional case, dramatic relief of pamn
15 secured by the oral administration of ammormum chloride
05to1Gm, 3 imes a day The mechanism 1s unknown but
it might depend on the production of a diuresis and with
drawal of fluid from the muscles

Dr Modell In acute coronary thrombosis pain 1s some
times unrelieved by morphine You mentioned that local
block mught be effective under these circumstances When
should this form of treatment be apphed?

Dr Travell We apply 1t whenever the agonizing pain of
acute coronary thrombosis does not subside spontaneously If
trigger areas can be found 1 the parasternal or precordial re
gions the 1injection of one or two of these tender points may
terminate the patn at once so that no further analgesic medica
tion 1s needed Just spraying the chest with ethyl chloride wall
sometimes accomplish the same result

Dr Modell How long would you watt before you wnst1
tute that treatment?

Dr Travell Iwould not wait at all The minute I saw such
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a patient I would spray the chest with ethyl chloride We have
3 cases in which the pun stopped at once and did not return
Dr Modell What part of the chest was sprayed?
Dr. Travell The front of the chest, especinlly the sternal
and parasternal regions, and the precordium Special atten
tion was paid to discrete localized areas of deep tenderness

SUMMARY

Dr. Gold The conference this afternoon dealt with one of
the very common problems encountered 1n practically every
branch of chmical medicine, namely, the pawnful spasm of
sheletal muscles While pamful spasm may occur m practically
all muscles of the skcletal system, there are certain groups
espectally prone to become so involved, and these fall into
certain fairly well-defined pain syndromes, known by a varety
of names, such as lumbago, the frozen shoulder, and others
Acute spasm 1n certain muscles, such as a sudden severe cramp
1 the calf which may awaken a patient out of a sound sleep,
may cause pain directly over the area of the knotted muscle
mass, but on the other hand many of the cases present more
subtle problems, 1n that the pain 1s referred to an area distant
from the site of the abnormal muscle In order to control
these, 1t 1s 1mperative to locate the abnormal muscle giving
15€ to the referred pain, and 1n this connection 1t was pomnted
out that every muscle of the body has a specific pattern and
area of reference which directs one to the muscle 1n spasm
Tlus muscle 15 1dentified by the fact that 1t possesses areas of
deep tenderness, 1t shows a localized contraction when 1t 1s
pressed, 1t causes pain when 1t 1s stretched The hypersensitisve
spots within these muscles, termed trigger areas, give rise to
pain 1n the reference zones, when they are stmulated by pres
sure, cold, stretching, or needling

Four well defined technics were described for terminating
pamful spasm 1n skeletal muscles (1) the socalled local block
methods, (2) stretching of muscles, with or without general



AN

276 CORNELL CONFERENCES ON THERAPY

stopped, the cramps recurred. It isn’t always effective, and the
largest tolerated doses may fail in cases that are indistinguish-
able from those in which it succeeds.

Dr. Wolff: When I have used it, the side effects of the qui-
nine have been so disagreeable that the patients did not like it.
In myotonia congenita, the patient prefers the moderate
cramps to the effects of quinine. I never tried it in the more
painful states.

Dr. Modell: What would you say about nicotinic acid?

Dr. Gold: For what purpose? For the histamine-liké, cap-
illary-dilator action to improve the circulation in muscle?

Dr. Travell: Yes, I have used it in a few cases in fairly large
amounts by mouth, up to a gram a day, and have not been im-
pressed with the results.

Dr. Modell: Why is ammonium chloride included in the
list?

Dr. Travell: In the occasional case, dramatic relief of pain
is secured by the oral administration of ammonium chloride,
0.5 to 1 Gm., 3 times a day. The mechanism is unknown, but
it might depend on the production of a diuresis and with-
drawal of fluid from the muscles.

Dr. Modell: In acute coronary thrombosis, pain is some-
times unrelieved by morphine. You mentioned that local
block might be effective under these circumstances. When
should this form of treatment be applied?

Dr. Travell: We apply it whenever the agonizing pain of
acute coronary thrombosis does not subside spontaneously. 1f
trigger areas can be found in the parasternal or precordial re-
gions, the injection of one or two of these tender points may
terminate the pain at once so that no further analgesic medica-
tion is needed. Just spraying the chest with ethyl chloride will
sometimes accomplish the same resutt.

Dr. Modell: How long would you wait before you insti-
tute that treatment?

Dr. Travell: 1 would not wait at all, The minute I saw such
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stopped, the cramps recurred It 1sn't always effective, and the
largest tolerated doses may fail 1n cases that are indistinguish
able from those in which 1t succeeds

Dr Wolff When I have used 1t, the side effects of the quu
nine have been so disagreeable that the patients did not lIike 3t
In myotoma congenita, the patient prefers the moderate
cramps to the effects of quimine I never tried 1t 1n the more
panful states

Dr Modell What would you say about nicotimic acid?

Dr Gold For what purpose? For the histamine like, cap
illary dilator action to improve the circulation 1 muscle?

Dr Travell Yes, I have used 1t 1n a few cases in farrly large
amounts by mouth, up to a gram a day, and have not been 1m
pressed with the results

Dr Modell Why 1s ammonium chlonde imncluded 1 the
hst?

Dr Travell In the occasional case, dramatic relief of pan
1s secured by the oral admimstration of ammonum chloride,
05to1Gm, 3 tumesaday The mechanism 1s unknown, but
1t might depend on the production of a diurests and with
drawal of flmd from the muscles

Dr Modell In acute coronary thrombosis, pain 1s some
times unreheved by morphine You mentioned that local
block mught be effective under these circumstances When
should this form of treatment be applied?

Dr Travell We apply 1t whenever the agonzing pain of
acute coronary thrombosis does not subside spontaneously 1f
trigger areas can be found 1n the parasternal or precordial re
gions, the mjection of one or two of these tender points may
terminate the pain at once so that no further analgesic medica
tion 1s needed Just spraying the chest with ethyl chloride wilt
sometimes accomplish the same result

Dr Modell How long would you wait before you 1nstt
tute that treatment?

Dr Travell Iwould not wait at all The minute I saw such
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a patient I would spray the chest with cthll chloride. We have
3 eases in which the pain stopped at once and did not return,
Dr. Modell: What part of the chest was sprayed?
Dr. Travell: The front of the chest, especially the sternal
and parasternal regions, and the precordium, Special atten-
tion was paid to discrete localized areas of deep tenderness,

SUMMARY

Dr. Gold: The conlerence this afternoon dealt with one of
the very common problems encountered in practically every
branch of clinical medicine, namely, the painful spasm of
sheletal muscles While painful spasm may occur in practically
all muscles of the skeletal system, there are certain groups
especially prone to become so involved, and these fall into
certain fairly well-defined pain syndromes, known by a variety
of names, such as lumbago, the frozen shoulder, and others.
Acute spasm in certain muscles, such as a sudden severe cramp
in the calf which may awaken a patient out of a sound sleep,
may cause pain directly over the area of the knotted muscle
mass, but on the other hand many of the cases present more
subtle problems, in that the pain is referred to an area distant
from the site of the abnormal muscle. In order to control
these, it is imperative to locate the abnormal muscle giving
rise to the referred pain, and in this connection it was pointed
out that every muscle of the body has a specific pattern and
area of reference which directs one to the muscle in spasm.
This muscle is identified by the fact that it possesses areas of
deep tenderness, it shows a localized contraction when it is
pressed, it causes pain when it is stretched. The hypersensitive
spots within these muscles, termed trigger areas, give rise to
pain in the reference zones, when they are stimulated by pres-
sure, cold, stretching, or needling.

Four well-defined technics were described for terminating
painful spasm in skeletal muscles: (1) the so-called local block
methods; (2) stretching of muscles, with or without general
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anesthesia, (3) curarization, and (4) motst heat mn the form of
hot tubs It was pointed out that these are not mutually ex
clusive, and 1t was emphastzed that addrtional measures are
often imperative in order to secure the best immediate results
as well as more lasting rehef 1n problems of panful spasm In
acute anterior pohiomyeltis, the use of curare not only relreves
the muscle pain but affords an opportumty for appropriate
stretching of the affected muscles so as to prevent chronic
shortening and deformities Some cases require salicylates and
codeine as supplementary agents Attempts are made to reach
such underlying causes as trauma, chlling of the body,
chronic muscular strain resulting from hurry, repetitive move
ments, poor posture, and incorrect furniture design, 1mpaired
crreulation as 1 anemia and mtermttent claudication, low
basal metabolic rate, tenston and anxiety states which mighe
yreld to psychotherapy, chronic infection, and mechanical
compresston of nerve structures There seems to be some ex
perience wndicating that certam vitamins, such as ascorbic
acaid, mcotinic acid, and vitamn E, might have a place 1n these
condstions, and mtravenous procaine 1njections have been
tried

While all of these systemic approaches and attempts at the
control of underlying causes are of great importance, there
remains the fact that 1n a large proportion of cases, underlying
organic disease cannot be found, cannot be corrected, or does
not exist, and the further fact that the most spectacular ad
vance 1n the control of these painful and cripphing skeletal
muscle states has been made 1 the attempts at local relief of
the spasm within the muscle 1self The so-called local block
technics recetved special attention, for these are accessible to
the general practiioner for use 1 a wide variety of cases which
he encounters 1n his office practice and in the hospital Their
utility 1s based on the noton that m many of these painful
spasms, a self sustaimng cycle of spasm pain spasm, persisting
long after the precipitating cause has vanished, may be
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permanently abolished by interruption of a reflex mechanism
Of the two technics, the successful infiltration of trigger areas
i muscle requires considemble expenence, 1t 15 not always
e1sy to find the trigger arcns The successful application of
ethyl chloride spr1y would scem to requure less shill, and may
well lend itself to use by the mtelhgent patient himself Here
then are simple forms of treatment from which a patient imp
ing with a sprained ankle may walk off freely following a few
sprayings with cthyl chloride, or a patient barely able to put
on his coat because of an excruciatingly painful frozen shoul-
der may be able to swing h1s arm about freely following a few
shallfully placed imjections of procaine or a few sprayings with
ethyl chlonide, or a patient with acute coronary thrombosis
and thoracic pain which does not yield well to morphine ex
periences prompt relief after a few applications of the ethyl
chlonide spray Clearly, not all cases respond, and 1n many the
response 15 slow, incomplete, and only temporary, but there
are those in whom these simple measures provide rehef from
pam and disability 1n a manner as dramatic as any experience
one 1s likely to encounter 1n therapeutics
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permanently abolished by interruption of a reflex mechanism
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anesthesia, (3) curarization, and (4) most heat 1n the form of
hot tubs It was pointed out that these are not mutually ex
clusive, and 1t was emphasized that additional measures are
often 1mperative 1 order to secure the best immediate results
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acute anterior poliomyelitis, the use of curare not only relieves
the muscle pam but affords an opportunity for appropriate
stretching of the affected muscles so as to prevent chromic
shortening and deformities Some cases requure salicylates and
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conditions, and 1ntravenous procame mjections have been
tried

While all of these systemic approaches and attempts at the
control of underlying causes are of great importance, there
remains the fact that 1n a large proportion of cases, underlymng
organic disease cannot be found, cannot be corrected or does
not exist, and the further fact that the most spectacular ad
vance in the control of these painful and crippling skeletal
muscle states has been made 1n the attempts at local relief of
the spasm withm the muscle itself The so called local block
technics recerved specal attention, for these are accessible to
the general practitioner for use in a wide vaniety of cases which
he encounters 1n his office practice and 1n the hospital Therr
utihity 1s based on the notion that in many of these painful
spasms, a self sustaining cycle of spasm pain spasm, persisting
long after the precipitating cause has vanished, may be
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permanently abolished by interruption of 1 reflex mechanism

Of the two techntes, the successful infiltration of trigger areas
m muscle requires considerble expernence, 1t 15 not always
casy to find the trigger arers The successful apphication of
ethyl chloride spr1y would seem to requure less skill, and may
well lend 1tself to use by the intelligent pattent himself Here
then are simple forms of treatment from which a patient hmp

g with a spramned ankle my walk off freely following a few
sprayings with ethyl chloride, or a patient barely able to put
on his coat because of an excruciatingly painful frozen shoul-
der may be able to swing his arm about freely following a few
shdllfully placed wnjections of procaine or 1 few spriyings with
ethyl chlonide, or a patient with acute coronary thrombosis
and thoracic pain which does not yield well to morphine ex

periences prompt relief alter a few applications of the ethyl
chloride spray Clearly, not all cases respond, and 1n many the
response 1s slow, incomplete, and only temporary, but there
are those 1n whom these sunple measures provide relief from
pamn and disability 1n a manner as dramatic as any experience
one 1s likely to encounter 1 therapeutics



Use of the New Antimicrobual Agents
in_Genutournary Infections

Dr Walsh McDermott The treatment of mfections of the
genitourinary tract 1s the topic of the conference this after
noon The opening remarks will be made by Dr Victor Mar
shall

Dr Victor F Marshall The treatment of genitourinary in
fections has shown advances of unusual magnitude since the
antimicrobial agents, such as the sulfa drugs, penicillin, and
streptomycin, were put to work in this field Strange as 1t may
seem, the very fact that these drugs are so potent as therapeutic
agents has enhanced a source of danger which was of rela
tively little prominence mn the days when no such effective
remedies were available It 1s not a danger imherent in the
toxtcity of the agents That with the possible exception of
streptomycin, 15 virtually negligible The real danger lies 1n
an unfortunate state of mind resulting from the availability
of highly potent antimicrobral drugs I refer to the dependence
on the use of these agents alone as a means of bringing gent
tourtnary infections under control The enthusiasm for these
drugs 15 readily understandable since thewr effects are often
dramatic and a source of intense satisfaction to both the phy
sician and the patient, but 1t 1s the very fact of the strilhing
results they produce, which brings into relief a fundamental
error 1n the concept of therapy of genitourinary infections
namely, the error that anumicrobial agents, if potent enough

can solve the major problems relating to the cure of these
280
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mfections These drugs hwe modified theripeutic procedures
and htve made 1t possible to 1pply them more readily How
ever, the basic principles have remuned, and these cinnot
be successfully 1gnored One cannot emphsize too strongly
that, while the new antimicrobinl agents are very valuable
as adjuncts 1n the theripy of genitounnary nfections, ac
curate diagnosis and specific measures including surgery stiil
continue as the mainstays of urologic prictice

In this discussion I shall omit such 1tems 1s the prophylactic
use of these drugs after operation to prevent pneumomn 1
shall confine my remarks to those uses which relite to the
genitourinary tract proper In this regard, 4 fairly distinet
objectives may be discerned The first 15 the treatment of
specific diseases such as gonorrhea Since thus represents a
speaial problem which should serve as the topic of a separate
conference, I shall om1t 1t from the present discussion The
second 1s to reduce the acute quality of some infections The
third 1s to reduce the activity of many subacute and chrome
mfections The reduction of the activity of acute, subacute,
and chronic infections 1s especially applicable to the preop
erative preparation of many urologic patients The fourth
13 to ad 1n clearing nfection after the underlying pathologic
lesion has been corrected by specific measures, or by nature
Tt1s well to bear 1n mind that some patients recover without
any therapy

In regard to the matter of complete urologic investigation,
there 15 the question whether all patients with urinary infec
tion should be suhjected ta it There 1s also the questtan as
to the particular time a detailed urologic study 1s best under
taken While most of you can recall cases of ssimple infections
which were managed successfully with simple therapy, the
urologist can cite many nstances of that hind which proved
deceptive and concealed a serious disease, even cases in which
simple therapy seemed to be entirely successful, but only tem
poranly so Such experiences give indcation of the danger,
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the imestigation may also prove essentilly negative nd
present no suggestion of stonte, tuberculosis, or tumor Un
der these conditions one 15 apt to conclude that there 15 no
obstruction, but 1 believe there is obstruction m most of such
cases, at Jeast 1n the sense of impaired dramage of the urcthral
ghnds

It 1s well known that i order to ascertun the valuc of a
drug, 1t 15 necessary to compare the course of patients recesv
g the particular agent with the course of a group which
serve as controls Such studies of antimicrobral agents 1n uro-
logte infections present unusual difficulties These difficutties
are reflected by the large number of faulty reports 1n the
Iiterature 1 mught mention a few of the common defects
Controls are cither absent or their numbers too small, the
total number of cases may be too few, the extent and duration
of the follow up may be madequate or too brief and fal to
reveal the true course of response, whether temporary or
permanent In judging the utility of an antimicrobial agent
1n urinary tnfection, the fact that an 1ppreciable number of
cases undergo spontaneous recovery 1s a common source of
error The vanables 1n the treatment of urologic infections
are so numerous that 1t 15 qurte 1mpossible to secure satisfac
tory data from reasonably comparable groups without mn
tensive selection and large numbers of cases A small sertes of
urologic patients usually fails to provide enough matenal for
a control group and a treated group that are sufficiently 1like
to supply data for valid conclusions Variations are extremely
wide :n the kind and degree of underlying pathology which
plays 2 most important part 1n deternmiming the response to
the antimicrobial agent There 1s also the fact that during the
use of the antimicrobial agents, the patients included 1n study
groups are often recewving simultaneous treatment for the
underlying lesions, thus adding further elements of uncer
tainty in the evaluation of the prrucular drug

1 may now say a few words abont the varnous anumicrotnal
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the hazard of the false sense of securtty provided by highly
effectual antimicrobial drugs 1 1nfections of the genitour
mary tract

An adequate history and careful examnation may yield
specific clues, such as a large mass 1 one flank, gross hema
tura, or the like, which would indicate the need for an elab
orate urologic investigation But even when such clues are not
obtamed, I would suggest that any urmary mfection which
does not respond promptly, completely, and permanently to
sumple therapy should be investigated further These points
may be used as a practical means for drawing the line which
divides urologic patients into 2 classes those that are to re
cetve relatively simple treatment without detailed urologic
mvestigation, and those i whom an elaborate urologic scudy
1simperative In the therapeutic test,* promptly means within
aweek, “completely” means the absence of residual symptoms
and signs with a clear urine on microscopic examnation, and
‘ permanently” means the absence of a tendency to recur-
rence

Among the factors in the urinary tract which lead to nfec
tion that 1s not promptly completely, and permanently erad:
cated by stmple therapy, four are most common  obstructrons,
foreign bodies including calcult, neoplasms, and tuberculosts
It 15 these that one should search for whenever an infection
shows 1nadequate response There are a few factors which are
relatvely rare, namely, specific diseases hike syphilis and
blastomycosss, and radiation 1mjury Condittons which inter
fere with the complete success of stmple therapy are somettmes
obscure An example 1s the case of the female who presents
urgency and frequency with nadequate response to sumple
therapy In such a case, the urine 1s often found to be clear,
cultures of the urine may be substantially negauve, only shight
trigonitis or granular appearance of the mucosa may be re
vealed by cystoscopy, instruments pass freely, the patien{ passes
urine freely, and may present no residue The remainder of
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serious 1 do not recall a ¢ise m which 1t failed to subside
promptly after the medicrtion was interrupted

A word 1bout the sull1 drugs They clear about 90 per cent
of uncomplicated bacillunas They attrch a wide range of
orgamsms They are effective whether the urine 1s acid or
1lkaline They are somewhat more effectine when the urine
15 1lkalne and, unlike mandelic acid, they 1re of some use 1in
mfection with the B proteus which splits urea and causes
Inghly athaline unine It 15 a noteworthy fact that they often
seem benefictal 1n unnary tract infection with organisms
known to be not especnlly susceptible to these drugs Also,
the effecttne dose 1n urinary tract infectron 1s often smaller
than would be expected n the case of a siimlr infection out
side the urinary tract That the drug ts not only in the tissues
but in the urine which washes the internal surface of the ur1
nary tract, has been offered as an explanation, but it may not
be so simple as that

The action of pemcillin seems to be quute specific for or
ganisms 1n the urimary tract Those that are not susceptible
to peniaillin are not affected mn the urimnary tract either How
ever, 1t 1$ necessary to remember that 1n the urnary tract in
fections are not infrequently mixed, and that the mixed
fection 1s not always recognized as such There 1s also the
fact that orgamisms which grow best in the patient are not
necessarily the ones which grow best 1n the laboratory with
the parucular method used Accordingly, a trial of peniaillin
1m obstinate cases 1s occasionally worthwhile, even though the
nfection seems to be due to a type of organism not generally
considered susceptible If by this method, one of the members
of a mixed infection, which may have escaped detection 1s
reduced or eradicated, 1t may help the patient overcome the
remaining infection

Streptomycin 1s a potent weapon agunst Gram negative
bacill which are very common 1n the urinary tract However,
there are 2 factors which limat 1ts application One 1s the
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drugs which are administered m assocation with measures for
establishing the diagnosis and for the management of the
underlying causes responsible for the infection The number
of antimicrobial drugs 1s very large, but only a few of them
are suffictently important to merit consideration

Methenamine, better known under the trade name of Uro
tropin, 1s one of the older urmary anuseptics It can be taken
over peniods of several weeks Perhaps 1ts greatest usefulness
at present 1s 1n the tapermng off of antiseptic therapy during the
pertods when final healing 1s proceeding after major mfectious
actvity has been eradicated or nearly so Its action depends
on the hberation of formaldehyde It 1s effective only 1n an
acid urine Its antiseptic action 1s nlot very potent, but also
not specific, and 1t may be used against a very wide varety of
organisms

Mandelic acid 1s a valuable urinary antiseptic There has
been a tendency to displace 1t with some of the newer anti
biotic agents, but there are conditions m which 1t has not
been possible by means of other antibiotic drugs to produce
equally satisfactory results It 1s most effective against organ
1sms of the colon group Highly acid urine 1s unfavorable to
the growth of bacteria Mandelic acid 15 excreted 1n the urme
and produces 1ts antiseptic action, at least 1n part, as the ¢
sult of urinary acidification ‘The discovery that betahydroxy
butyric acxd was the bactericidal agent mn the urine during the
use of the ketogenic diet led to the mvestigation of other
hydroxy acids and to the discovery of mandelic acid as a po-
tent urmary antiseptic about 15 years ago When mandelic
acid fails to produce the expected results, 1t may be due to the
fact that the pH of the urine 1s not below 5 5 and the concen
tration of the drug 1s not above 0 5 per cent Mandelic acid
produces a few minor toxic effects The doses of 10 to 12 Gm
datly which are necessary may cause gastrointestinal upsets
Renal 1mitation ss one of the common toxc effects 1t 1s de-
tected by red blood cells and albumn in the urine It 1s rarely
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serious 1 do not recall a case 1n which 1t failed to subside
promptly after the medicatton was interrupted

A word about the sulf1 drugs They clear about 90 per cent
of uncomphicated bacillurts They attack a wide range of
orgamsms They are effective whether the unne 1s acid or
allaline They are somewhat more effective when the urine
15 alkaline and, unhike mandelic acid, they are of some use 1n
infection with the B proteus which splits urex and causes
tnghly alkaline unine It 15 a noteworthy fact that they often
seem benefictal in unnary tract infection with organisms
known to be not especrally susceptible to these drugs Also,
the elfecttve dose i urinary tract infection 1s often smaller
than would be expected 1n the case of a sumilar infection out
side the urmary tract That the drug 1s not only 1n the tissues,
but in the urine which washes the internal surface of the un
nary tract, has been offered as an explanation, but 1t may not
be so stmple as that

The action of pemiaillin seems to be quite speaific for or
ganisms 1n the urmary tract Those that are not susceptible
to perucillin are not affected 1n the urinary tract either How
ever, it 1s necessary to remember that 1n the urinary tract in
fections are not infrequently mixed, and that the mixed
fection 15 not always recognized as such There 1s also the
fact that orgamisms which grow best 1n the patient are not
necessarily the ones which grow best in the laboratory with
the particular method used Accordingly, a trial of pentaillin
1 obstinate cases 1s occasionally worthwhile even though the
mfection seems to be due to a type of organism not generally
considered susceptible If, by this method one of the members
of a mixed infection, which may have escaped detection, 1s
reduced or eradicated, 1t may help the patient overcome the
remaining mfection

Strepmmycm 15 a pctcm \\eapon agﬂmst Gram negative
bacills which are very common 1n the urinary tract However,
there are 2 factors which lumt 1ts application One 1s the
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occasional but severe toxic effects The other 15 the marked
tendency for the development of streptomycin resistance It
1s our present practice m urology to reserve streptomycin as
an ace m the hole for use after the other tricks have been
played

Before I go further, and some may wonder about ths, I
might mention that there 15 still some use for the arsentcals
1n urology, not only against spirachetal mfections, but agamst
certain other stubborn infections, particularly those due to
staphylococcr The value of the arsenicals 1s not firmly estab-
lished, but once 1n a while they seem to produce strikingly
favorable results

The value of renal and vesical lavage m urinary infections
15 not likely to go unchallenged It 1s often stated that urolo
gists are forever washing bladders and kidneys, and putting
n various colored solutions n the belief that they are pro-
ducing cures It 15 pointed out that the organisms are in the
tissues where the antiseptic solution cannot reach them unless
the solution destroys the tissues This, of course, 1s true, but
1t does not reveal the whole picture The lavage washes out
foreign materal, such as pus, bits of urinary sediment, and
calaified and phosphatic debris Dramnage from the surface 1s
thus improved, and dramnage 1s of the greatest value m the
treatment of infections Organisms grow 1n the urine as well
as 1n the tissues This 15 especially true if there 15 residual
urine The residual urine 1s warm, as 1n an incubator Since
1t 15 never completely drained out, 1t provides espectally favor
able condttrons for the continued growth of the orgamisms 1
the urine as well as 1n the patient’s tissues Instijlation adds a
bacteriostatic quality to the residual urine, even 1f 1t 15 only
temporary Also, the nstrumentation which s necessary for
renal pelvic lavage, and more particularly for bladder lavage,
may 1 1tself temporanly improve drainage

Dr McDermott 1 find myself n essential accord with Dr
Marshall s remarks on the subject of the antimicrobual ther-
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apy of urinary tract infections. I have one minor point of dis-
sent, Dr. Marshall. I believe that the use of the arsphenamines
is purcly a matter of adherence to a tradition. With everything
else I most heartily agree.

1t ecannot be too strongly emphasized that in antimicrobial
therapy, whenever the anatomic situation is such that heal-
ing is impossible, the administration of a drug accomplishes
no more than temporary inhibition of the infection, Even if
sterilization results, when the anatomic condition is one that
favors infection, infection will inevitably recur. I wonder
whether Dr. Marshall would agree with me on the point that
the mere presence of infection in the urinary tract signifies
at least a temporary morphologic defect in the tract. An in-
fection cstablished there then perpetuates the abnormality.

Dr. Marshall's reference to the difliculty of evaluating the
various forms of antimicrobial therapy in genitourinary in-
fections is a particularly important matter. One simply does
not encounter comparable cases in sufficient numbers to en-
able one to sccure the most satisfactory kind of data for this
purpose.

1 would like also to refer to the problem of the concentra-
tions of a drug in the urine. To be sure, infections are in the
tissues, so that theoretically at least, high concentrations of
the drug in the urine would serve no useful purpose, and the
significant matter would be the concentsation 1n the extra-
cellular fluid, as reflected by that in the blood. In his study of
streptomycin, however, Dr. Finland showed quite convine-
ingly that, when the urine is alkaline, streptomycin-resistant
variants do not emerge to anything like the same degree as
when the urine is maintained acid. That observation indi-
cates a peculiar relation between urinary infection and the
composition of the urine. It might be that, as Dr. Marshall
pointed out, infections can be propagated by the bacteria in
the urine. They might multiply in the urine and invade the
tissues from there, I think we may have to give more critical
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thought to the prevailing belief that what 1s 1 the urine 1s of
no consequence

May we now have some questions from the audience?

Dr Harry Gold 1 mght ask Dr Marshall what he would
suggest as the first drug a general practitioner should prescribe
for a patient 1n hus office who has had urinary symptoms with
infection for several diys Let us assume that the doctor has
examined the urine and has found clumps of pus cells, but
that the remander of the examination provides him with no
additional information, and, further, that he 1s not 1 a post
tion at the moment to start a more 1ntensive exploration of
the genitourinary tract Which of the drugs he mentioned
would most likely prove successful?

Dr Marshall 1am glad you emphasized the diagnostic 2s
pects There are a lot of Iittle things that anyone can do with
out special equipment A two glass or three glass test supplies
some 1ndication of the site of the infection As you know, the
first glass represents the bladder urine plus the urethral wash
ings The second glass represents the bladder urine mmnus the
urethral washings The third glass represents the bladder
urine plus what can be squeezed out of the prostate A stained
smear can be made 1n the office, and this will show something
about the type of infection

To come back to your specific question, we usually give a
sulfa drug and most often sulfadiazine This drug 1s not very
expensive All the patient has to do 1s to swallow a few tablets
‘We usually start with what 1s considered a small dose, 0 5 Gm
four times a day, because 1t heeps low the mcidence of com
plications If the patient fails to show some response 1n a day
or two, 1t 1s an wndication that further diagnostic tests are
required

Dr McDermott What would you think about the use of
streptomycin 1n such a situation?

Dr Marshall Tam against that for several reasons In many
cases, streptomyctn will suppress the urmary tract mfection,
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and the patient will scem to have recovered Lven though the
doctor knows better and 1s not lulled tnto 2 false sense of
security the patient may musinterpret the results and fail to
return for the various diagnostic tests Another objection 1s
the f1ct that some of these pattents may need streptomycin
Iter, and when they need 1t most, they may fail to respond be
cause the first course made their orgauism resistant to the
drug We have had this matter brought forcefully to our at
tention 1n 2 c1ses of uretero mtestinal transplantation Re
ports in the hiterature indrcate that the bowels can be cleaned
up with sulfasucaimdine and sulfathalidine, together with a
little streptomycin and thus reduce the number of bactersal
organisms We tried 1t 1n these 2 patients When we dis
contmued the streptomycin about 2 days after the opera
tion both of them developed a fulminaung and fatal pyelone
phntis The degree of obstruction to the kidneys was not very
great Two cases do not prove very much but our expenence
tn these was enough to make us cautious And so we do not
use streptomycin as 1 routine measure We generally give
sulfadiarine, pemallin mandelic naid or other agents first,
even 1if the infection 15 a Gram negative bacillus When we
have decided that the trme has come to hit the infection with
all we have we then turn to streptomycin

Dr McDermott Would you sy 1t 15 not proper to give
streptomycin for urinary tract infections until a complete and
exhausuve work up has been made and a decision has been
reached concerning surgical measures?

Dr Marshall That 1s correct It 1s well to know what the
whole problem 1s before using streptomycin I think the ad
ministration of streptomycin just because the patent has 1
few symptoms or some pus cells 15 avery dangerous business

Dr Walter Modell 1 think 1t 15 quite generally stated that
penicillin 15 not especially useful in infections of the uninary
tract "Thus 1s not the first time I have heard Dr Marshall say
that peniaillin 1s useful 1 wonder 1f he would amphfy that
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the urethra These are localized and are not especially 1m
portant

Dr McDermott Let us assume, i this hypothetic case,
1t could be proved that the infection 1s higher up This might
be established by comparing catheterized and noncatheterized
spectmens Do you think that such an infection, somewhere
bugh 1 the urnary tract, might subsequently lead to hyper
tension? Would detailed imnvestigation be justified on this
basis? What would you thmk about that, Dr Humphreys?

Dr Gustavus A Humphreys 1have no convictions one way
or the other on that subject

Dr McDermott 1 am concerned about hypertension asso
ciated with renal infection What I am trying to get at 1s
this Can there be urinary tract infection so indolent and so
asymptomatic that a considerable amount of renal function
mught be lost over a period of several years? Or 15 such infec
tion always fairly obvious?

Dr Marshall It 15 not always obvious, but 1 chronic
pyelonephritis there 1s usually an increased number of pus
cells 1n the urine, or the history 15 one of recurring clmical
episodes The condition may not be evident at one visit, and
the urine may even be crystal clear when 1t 15 held up to the
window

Dr Modell Does Dr Marshall use the mixture of three
sulfonamides?

Dr Marshall 1know 1t 1s a popular mixture but I have not
used 1t It 15 supposed to prevent crystalluna We have had
very few cases of this since, from the early days of the use of
the sulfa drugs, we have given large doses of sodium bicar
bonate simultaneously That effectively prevents precipita
tion Furthermore, as I mentioned before, we are mnclined to
use very small doses of the sulfonamides 05 Gm 4 times a
day
Dr Gold I wonder whether Dr Marshall has had any ex
periences 1 which urinary mfections failed to respond to
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treatment with sulfonamides given for 1 week or two but
then cleared up on treatment with Urotropmn or mandelic
acid?

Dr Marshall Yes We hnve seen quite 1 number of those

Dr Laurence B Hobson What has been the experience
with noiding the production of resistant organisms by using
streptomycin stmultancously with other therapy, sty 4 sulf1
drug?

Dr Marshall Tthink Dr Tompsett can tell you more about
that As I have said, we use streptomycin only occastonally,
and then as a final measure

Dr Tompsett 1 tlnnk everyone wants to know the answer
to that question We do not have 1t

Dr McDermott However, Dr Tompsett do you think 1t
makes sense on the basis of our present knowledge to use
sulfadiazine with streptomyan? Is there any theoretic basis
for combiming the two drugs?

Dr Tompsett In theory any organism i the urinary tract
or clsewhere has 1 certain incidence of mutints resistant to
streptomyctn which may develop during the process of mul
tiplication  similarly, 1n the case of the sulfonimides In
theory, the inaidence of orgamsms which would be resistant
to both would equal that of the first multiphied by that of the
second Tor example 1if the incidence of streptomycin resistant
mutants was one 1n 2 billion and of sulfonamide resistant mu
tants was also one 1n a billion one would expect the incidence
of organisms resistant to both would be the product of the two
1 other words ane billion times one billion On the basis of
this theory 1f an orgamism were sensitive to both sulfadinzine
and streptomycin attacking 1t with both drugs simultaneously
should markedly lower the chances of developing a resistant
strain The trouble 1s that we are not certain whether 1t really
works that way

Dr Modell What dose of Urotrapmn do you give? What 15
the routne?
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uncomplicated It represents simply 1 good 1noculation Such
mfections occur 1n the best of hospitals where any consider
able number of cystoscopies are performed An important
point m this connection 1s the fact that the orgamisms m
planted are more regularly the acrobacter, proteus, and pyo
cyaneus groups than was the case 10 years ago These are re
sistant to practically everything we have

Dr McDermott That 15 an extremely significant pomt 1
am very much interested 1n what you have said about the
change 1 prevalence, for 1t has an unportant bearing on the
use of antumicrobial agents Aureomycin 1s a potent agent
against the Gram negative bacillt In many who have been
treated with aureomycin, the infection becomes predom:
nantly proteus which, as Dr Humphreys potnted out, 1s one
about which little can be done There may be such a balance
of orgamisms 1n the genitourinary tract that, with a particular
anatomic situation and 1nfection, upsetting one may actually
promote development of the other Pyocyaneus and proteus
may well become a serious problem

Dr Marshall That1s areal difficulty Even when the urolo
gist ehminates the stones and obstructions a well established
proteus mfection withmn the kidneys leaves us with a problem
for which there 1s no very effective therapy

Dr McDermott Streptomycn 1s effective mn aerobacter 1n
fections provided 1t has not been previously misused I think
we are 1n complete agreement that this short time, potent,
antimicrobial agent should be reserved until everything has
been cleaned vp, and put to use when future mfection 1s no
longer mevitable

I would now like to say 2 word or two about Dr Gold s ques
tion

Dr Gold Might I reparr the question a bit?

Dr McDermott 1 like 1t the way 1t 15 1f you have no ob
jection I would treat this wmnfectton with the most potent
agent, and that 1s streptomycin, af the mnfection seemed a sert
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ous threat to the chance of recovery from the heare attack
On the other hand, if the infection did not introduce a danger
of this kind, I might be inchined to let 1t go without special
trextment 1 the hope that 1t would take care of itself Would
you agree with that?

Dr Marshall 1bchieve that even in a condition of that kind
I would withhold streptomycin unless the situation were crat
cal Twould probably prescribe pentcillin and sulfx drugs, and
then taper off the treatment with mandelic acd I would
stmply attempt to hold the infection m check

Dr McDermott I presume that, in withholding streptomy
am, 1t 1s your thought to proceed 1n a conservative manner,
since the obstruction present m these cases may clear up in a
few days Is that 1t?

Dr. Marshall Yes

Dr Gold Dr Marshall’s suggestion of tapering off the
treatment with mandehic acid leaves me wondering why one
would wish to diminish the infection gradually, which 1s the
notion comveyed by the term  taper off * I can see the wisdom
of using all three drugs, and also the reason for not using them
simultancously, the sulfa drugs being most effective 1n an alka
Iine medium while mandelic acid 1s most effecttve m an acid
medium If that were not the case, 1t would seem to me
proper to use both of them at the same ume I can see no
advantage m damaging the bacterial population slowly and
gradually over wrecking 1t as completely and rapidly as pos
sible, assuming the absence of a special source of danger 1n
the rapid destruction

I think 1 should proceed with my ongmal purpose of
repairing my question I had suggested that the urinary n
fection which develops after catheterization 1n an mdividual
with urinary retention following the use of morphine 1s a
stmple infection wrthout obstruction, and I asked how that
13 best treated There seems to be agreement on the pomnt
that these cases are not simple and do have obstruction And
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uncomplicated It represents simply a good moculation Such
mfections occur 1n the best of hospitals where any consider
able number of cystoscopies are performed An important
pomt m thus connection 15 the fact that the orgamsms 1m
planted are more regularly the aerobacter, proteus, and pYO
Cyaneus groups than was the case 10 years ago These are re
sistant to practically everything we have

Dr McDermott That 15 an extremely sigmficant pomnt I
am very much nterested in what you have said about the
change 1n prevalence, for 1t has an important bearing on the
use of antimicrobial agents Aureomycin 1s a potent agent
aganst the Gram negative bacilli In many who have been
treated with aureomycin, the infection becomes predom:
nantly proteus which, as Dr Humphreys pointed out, 1s one
about which little can be done There may be such a balance
of organisms 1n the genttourinary tract that, with a particular
anatomic situation and infection, upsetting one may actually
promote development of the other Pyocyaneus and proteus
may well become a serious problem

Dr Marshall That 1s areal difficulty Even when the urolo
gist eliminates the stones and obstructions, a well established
proteus infection within the hidneys leaves us with a problem
for which there 15 no very effective therapy

Dr McDermott Streptomycin 1s effective 1n aerobacter 1n
fections provided 1t has not been previously misused 1 think
we are 1n complete agreement that this short time, potent
antimicrobial agent should be reserved until everything has
been cleaned up and put to use when future wnfection 15 no
longer mevitable

1 would now like to say a word or two about Dr Gold s ques
tion

Dr Gold MightI reparr the question a bit?

Dr McDermott I like 1t the way 1t 1s, 1f you have no ob
jection I would treat this infection with the most potent
agent, and that 1s streptomyain, 1f the infection seemed a ser
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ous thret to the chance of recovery from the heart attack
On the other hand 1if the infection did not introduce a danger
of this land, I might be inclined to let 1t go without special
treatment 1n the hope that 1t would take care of itsclf Would
you agree with that?

Dr Marshall 1beheve that even in 1 condition of that hind
I would withhold streptomycin unless the situation were critt
cal Iwould probably prescribe penicillin and sulfr drugs and
then taper off the treatment with mandelic acd I would
sumply attempt to hold the infection 1n check

Dr McDermott I presume that 1 withholding streptomy
on it 1s your thought to proceed 1n a conservative manner,
since the obstruction present 1n these cases may clear up 1 a
few days Is thatat?

Dr Marshall Yes

Dr Gold Dr Marshalls suggestion of tapering off the
treatment with mandelic acid leaves me wondering why one
would wish to dimimish the infection gradually, which 1s the
notion comeyed by the term taper off I can see the wisdom
of using all three drugs and also the reason for not using them
simultaneously, the sulfa drugs being most effective 1 an alka
line medium while mandelic acid 1s most effective 1n an acid
medium  If that were not the case 1t would seem to me
proper to use both of them at the same time I can see no
advantage 1n damaging the bactenal population slowly and
gradually over wrecking 1t as completely and rapidly as pos
stble assuming the absence of a special source of danger
the rapid destruction

I think I should proceed with my original purpose of
Tepairing my questton I had suggested that the unnary in
fection which develops after catheterization n an individual
with unnary retention following the use of morphine 1s a
stmple infection without obstruction, and I asked how that
ts best treated There seems to be agreement on the point
that these cases are not simple and do have obstruction And
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of the major organism responsible for the mnfection Strepto
mycin 1s an umportant weapon against Gram negative bac
terza, but there are important limitations to 1ts use Because
of the occasional toxic actions and the ready development
of streptomycin resistant organisms, 1t was strongly recom
mended that this drug be reserved for use until obstruction
or other anatomic defects are eliminated, and future in
fection 15 no longer mevitable

A number of problems 1n the management of genitourinary
mfections were raised mn discussion These included the pos
sible role of high drug concentration m the urine 1n contact
with infected tissue, the possible value of arsenicals against
staphylococcus infection, the question of the timing of anut
biotic therapy 1n relation to the correction of anatomic ab
normality and the extent to which the condition should first
be 1nvestigated, the use of sulfonamide mixtures, the posst
bility of reducmng the mcidence of streptomycin resistance
by the simultaneous use of sulfa drugs, and the question of
ncreased sensitivity of the aged to the toxic actions of strepto
mycin Evidence bearing on these problems was cited butn
most cases the available information was not adequate for 2
final answer



Management of the Menopause

Dr Ralph W Gause The subject for tod1y 1s the treat
ment of the menopause But before introducing the speaker,
I should Iike to express a personal opimon which 1 hold
with firm conviction 1 strongly believe that the menopause
should be treated by the doctor who knows the patient best
not necessrily by one who knows the disease best The
patients emouonal state wind personal problems are more
important than medicines And they are much harder to
manage than the purely medicnal problems The doctor
who knows the pauent well and who has nspired the patient
with confidence 1n lum 15 the one to treat her menopause
Beyond that, 1t 15 a matter of indifference whether he 15 a
general pracutioner or surgeon or anyone else A womans
reaction to the menopause 1s vartable and individual Ther
apy must be varied and individualized to the same extent

And now, Dr Shorr

Dr Ephraim Shorr It seems that about every four years 1
am asked 10 talk about the menopause When the topic was
suggested for this conference, I reviewed an article of mine
published 1n 1940 and I compared the text with our knowl
edge of the subject as 1t stands at the present time I was
chagrined to discover how hittle 1 had learned tn that period
T therefore thought that 1f I were to start with that paper and
indicate the changes which have resulted from the enlarged
experience, I could at least male a progress report on the
subject

What 15 the menopause? It appears to be the consequence

501

-
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cancer, suggested that there was no apprecable danger 1n
the use of the small amounts of estrogen which might be nec
essary to relieve the symptoms of the menopause 1n a patient
with cancer We are seeing an nteresting shift i the viens
on the relationshtp of exogenous estrogens to neocarcmo-
genesis Perhaps I should elaborate on this pomt because
there 15 50 much fear of the hazard of inducing cancer by the
estrogens Hartman and others, at Yale, admimstered mas
sive doses of estrogens to monkeys for a number of years
Some recewved as much as 1,000,000 rat umits a year There
was not a single nstance of caranomatous change mn any
organ The close relauonship of the monkey to man makes
these experiments particularly valid in evaluating the dan
gers of estrogens in humans However, there 1s one observa
tion which leaves this problem still undecided, namely, the
evidence which suggests that, while the admmstration of
estrogens s not hikely to produce cancer m humans, these
compounds may prove harmful in women 1 whom a carct
noma of the breast has already developed

While we are on thus subject, I might mention the need for
bearmng 1n mind the matter of pelvic malignancy which arises
cowncidentally with the menopause I should stress the desira
bility of making thorough pelvic examnations before one
starts estrogen therapy 1n the menopause, and for repeating
the exanunatton periodically duning the course of the treat
ment The reason 1s that menstrual irregulanities may be at
tributed to the menopause when the real cause 1s cancer

Rleediog 15 one of the prablems of estrogen therapy m the
menopause It occurs most often after the drug 1s discon
unued following a period of treatment It can be mmmized
or prevemed by the appropnate plan of therapy which takes
wnto account the length of time the estrogen 1s grven and the
the dose The duration of treatment should be n
1f a patient receives
, be comxm}r' ;«:*

size of
versely proportional to the dose Thus,

full bologic replacement dosr="
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a pertod of three or four weeks A rest pertod then follows,
and when the drug 1s resumed, smaller doses may be given,
and these m1y be continued for a longer period before an-
other rest period The mtermittent plin of theripy 1s the
most favorible one for reducing or preventing withdrawal
bleeding The rest periods permit gradual msolution of the
endometrium  They also have the advantige of allowing
pentodic evaluation of the spontaneous adjustments the pr-
tient 1s miking to the menopruse

Weare in agreement with the view expressed by Dr Gause
to the cffect that emotion] and psychologic factors play a
major part n the reaction of women to the menopause
Maladjustments before the menopause have a tendency to m
crease dufficulties durmg the menopause We have been 1im
pressed by the lugh frequency of the menopausal syndrome
In patients with unfworable emoutional adjustments com
bined wath unpleasant personal situations, and we have been
equally impressed wath the frequency of complete relief of
symptoms when personil stresses and malwdjustments are
corrected The return of menopausal symptoms two or three
years after an apparent adjustment has been made can often
be assigned directly to exaung factors m the pauents life
situations '

Dr Gause Thank you, Dr Shorr

From my expenence as a gynecologist, I am 1 complete
accord with Dr Shorrs view that there 15 httle danger of
estrogens promoting the development of cancer

Perhaps we should have a few words on the psychiatric as
pects of the menopause Dr Rupley, would you say some-
thing about that?

Dr Herbert S Ripley Many women look upon the meno-
Pause as a period when their sexual life 1s on 1ts way to the
end,orasa peniod of transition to the status of ‘old women '
In many, the realtzation that the changes associated with aging
are takang place 15 the cause of psychologic trauma Inability
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Dr Thomas We give them orally or parenterally Prepara
tions are available for both routes We employ materials that
have been standardized in terms of rat untts The standardiza
tion 1s carried out by both the oral and parenteral routes The
doses expressed 1n rat units refer to the oral or the parenteral
method of standardization, depending upon the route which
15 being used 1n the treatment of the particular patient AsI
have stated, an attempt 1s made to use enough of the drug to
establish full estrus, and 1t may take 6 weeks of treatment to
reach that pomt We determine the degree of symptomatic
relief at this dosage level We then reduce the dosage 1n steps
each new level being mamtained for a period of 3 weeks
In that way, we establish the mimimal dosage required to
maintain the maximal relief

Dr Gause What do you mean by the “three week pertods ?

Dr Thomas The patient 1s mamntamed with a reduced
dosage for 2 weeks, followed by 1 week of rest The dose
15 then agamn reduced, continued for 2 weeks, and again fol
lowed by 1 week of rest This system of reduction of the
dosage 15 continued until the desired level 1s reached.

Dr Gause Thank you, Dr Thom~s

Are there any questions for Dr Shorr?

Dr Gold Ishould Iike to ask a question pertamming to the
selection of preparations The estrogen materials produce
several effects—changes 1n the smear, changes m the subjec
tive symptoms, and so on One patient may, for example, suffer
with severe headaches, and another with severe flushes and
sweats Does the pattern or the spectrum of the action of
different estrogemc materials differ? Is there any basis for the
selection of estrogens 1n relation to these or any other mant
festations of the menopause? Are some of the actions better
developed tn the molecular structure of one estrogen, and
other actions better developed n the structure of another
estrogen? In relation to the adrenal cortical hormones, 1t
1s well known that some exert a domunant action on sugar
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metabolism, while others exert 1 greater action on the electro-
lytes Is there nnytlung analagous to that m the case of the
estrogens?®

Dr Shorr That 1s 1 very mmportant pomt, Dr Gold Ob
viously, the best preparition would be one which could pro
vide symptomattc rehief without 1ny biologic estrogenic effects,
that1s endometrial proliferation, bleeding etc Reports have
appeared from time to time suggestng that such a dissoctation
has been achieved 1n the case of a particular product How
ever, the fairly extensive expenience which we have had 1n
the use of the estrogens has convinced us that potency with re
spect to symptomatic relief runs parallel with potency as re
vealed by the vaginal smear We have studied ten or twelve
different preparations 1n considerable detail, and the results
leave us with hietle doubt that no one of the preparations
possesses superiority in respect to the relief of symptoms over
any other, which 1s not 1ssoctated with parailel superiority in
biologic potency We believe that the choice of an estrogenic
hormone 1n therapy should be made on the basis of cost free
dom from unpleasant side effects or toxic effects, and ease of
administratton  Generilly speaking 2 natural estrogen, the
cost of which 1s sufficiently low to enable the patient to use the
oral route, would be the preparation of choice The oral route
1s convement, and when the daily requirement 1s taken 1n 2
doses, one m the morning and one n the evening the eff
ciency of the dosage 1s increased The reason why this 15 not
usually done 15 the fact that estrogens are less effective nfter
oral administration and to employ this route larger doses are
required Some natural estrogens are too costly to permit this

Dr Gold Do you thnk all the natural estrogens are supe
T1or to the synthetic ones?

Dr Shorr The advantage lies 1n the frct that the synthetic
products are more active with respect to undesirable side
effects, and that some patients who require large doses can
tolerate only the natural estrogens
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principle employed, wherever possible,iIn U § Pharmacopeial
bio assays We therefore no longer say that the potency of a
gwen compound 1s so many milhgrams per kilogram of an:
mal, but that the potency of the compound 1 question 1s
equal to, or 50 per cent of, or 75 per cent of, the potency of
a standard material with which the unknown 1s compared
Not all materials can be assayed 1n accordance with this prin
ciple, because a standard 1s not available for the comparison
1n the case of all materials But where there 1s a standard, no
doubt remarns that the most reliable mnformation about the
potency of an unknown 1s obtatnable when the unknown 1s
compared with the standard That 1s why I questioned your
dependence on a ‘ rat umit’ as an expression of the potency of
an estrogen 1n the place of a U S P Unit or an International
Unit

There can be no doubt of the soundness of the point made by
Dr Cattell, namely, that drugs should be prescribed 1n terms
of weight or volume rather than m terms of brologic umts
wherever posstble However, there 1s considerable evidence
favoring the validity of the position taken by Dr Shorr to the
effect that the correlation between biologic activity and
weight of materral 1n the case of the estrogenic compounds 1§
not sufficient to use these matersals 1 terms of their weight
There 15 fairly strong indication that, for example, 1 mg of
each of two estrogens, which may produce equal effects by
parenteral admunistratton 1n the mouse or the rat, may pro
duce effects which daffer widely n their intensity when the
two are compared by oral admumstration . humans This
may result from differences mn the extent of their absorption
and speed of elimimation 1n the different species

Dr Gause Dr Shorr, you stated that you prefer the oral
route, but do not some patients require parenteral admin
1stration 1n order to obtain symptomatic relief?

Dr Shorr 1 see no reason why the oral route cannot meet
all the requirements
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Dr. Gause: 1t is my experience, however, that some patients
fail to obtain the same degree of symptomatic relief with the
oral doses that they do with parenteral treatment.

Dr. Shorr: This obscrvation of yours may be explained by
the psychologic factors which are introduced by an injection
of a drug. These are important features, especially in those
patients whose menopausal symptoms may be chicfly of psy-
chic origin rather than the result of estrogen deficiency. Such
patients may obtain relicf from the injection of anything,

Dr. Janet Travell: Is there any oral preparation that you
particularly prefer?

Dr, Shorr: We commonly use Premarin which is chiefly
estrone sulfate, although not completely pure. This is a natural
hormone. It is not excessively costly, 7 to 10 cents for a tablet
of 1. 26 mg., equivalent to 800 rat units.

Dr. Nathaniel T. Kwit: When you use estrogens parenter-
ally, what is the interval between injections?

Dr. Shorr: 1t varics a great deal. The more frequent the in-
jection, the smaller is the dose required for a particular effect.
The injection of 10,000 rat units once every 10 days isa much
less efficient way of using the drug than 500 rat units twice a
day.

Dr. Gold: 1 assume that the reason for the low economy of
the very large dose at one time 1s due to the losses by excre-
tion of a large share of the material before there has been an
opportunity for it to exert its action.

Dr. Shorr: That is correct. When an excessive amount is
given at one time, most of it is ineffectual, being inactivated
chiefly in the liver. Estradiol, for example, is converted into
estradiol glycuronidate, which has only 1/600 of the estro-
genic activity of the original compound.

Visitor: Dr, Ripley mentioned the increase in sexual ten-
sion which may occur in estrogen therapy. Is not libido gen-
erally increased in the menopause? .

Dr. Ripley: Occasionally it is, but most commonly sexual -
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also knows how great this difference 1s We must not confuse
this problem with the problem of bio assay and differences n
potency of preparations

Dr Travell Estrogens, then, present the same problems as
preparations of liver There are the umts for oral adminstra
tron and the units for mnjection The dose may, for example
be 10 units 1n erther case, but the oral and 1njectable units are
not the same, an oral un1t containing much more of the potent
material than the parenteral unit

Dr Shorr That 1s correct

Dr Gold That method of dealing with hver preparations
1s justifiable because both the oral and the mjectable mate
rials are impure and are not available 1 forms suitable for
expression 1n terms of milligrams The case with the pure
estrogens, however, 1s different, for they are available m the
form of a pure crystal, and that males 1t possible to express
whatever amount 1s given by whatever route 1t 15 given 1mn
terms of milligrams

Dr Alexander R Stevens, Jr What proportion of patients
who respond well to Premarin would show equally satisfac
tory response to stilbestrol?

Dr Shorr 1do not have that mnformation I might cite the
observation which we made some years ago in a study of stil
bestrol 1n a group of pattents mn which some required small
and others large doses We found that among those requiring
the large doses between 25 and 40 per cent developed toxic
symptoms Whether stilbestrol can be substicuted for the
natural hormone depends on the dose which the patient needs
for satisfactory therapeutic results Among patients whose
dosage requirement 1s small, 1t 1s probable that the incidence
of satisfactory results will be as high with synthetic as with
natural estrogens

Dr Walter Modell What 1s the dose of sttlbestrol mn terms
of hiologic units?

Dr Shorr The estrus umt of stilbestrol 15 15 to 3 mg I
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should say that 1 mg of sulbestrol given by mouth would
be approximately equivalent to the effect of 1,200 rat umts

Tsitor What dangers re there in the use of the estrogens?

Dr Shorr The occurrence of permanent injury 1s not well
established 1nd s on the whale, neghgible There are effects
from overdosage, often unplewsant, such as disagreerble
tenderness of the breasts, excessive endometrial hyperplasia,
and bleeding

Dr Cattell Isat possible to prolong menopiuse by continu
ous therapy over long periods?

Dr Shorr 1don t think we can view 1t that way 1f what we
are doing s to relieve the patient s symptoms 1€ the woman 1s
emabled to cope with her anxicties and unpleaswnt hife situn
tions more effectvely, the therapy should serve to shorten her
period of disabnlity

Dr Cattell But do the physiologic adjustments of the men
Opause continue on durnng the therapy?

Dr Shorr 1 believe that treatment allows them to go on
In the intermttent form of therapy which was mentioned
earlier, there 1s indication during the rest periods that adjust
ments are being made

Dr Gold 1 have never heard of any systematic studies to
compare the duration of the period of menopause in the
treated and untreated patient It might be difficult to deter
mine with precision the beginnings and endings However,
Dr Cattell s question strikes me as a rather significant one
When the patient enters on the course of the menopause,
mechanisms for bringing about adjustments are probably set
In operation, and without proof to the contrary, 1t would
seem to me possible that the evolution of the whole process
mght be delayed by factors which control some of the dis
turbances and thereby reduce the stimulus to spontaneous
adjustments  For example, patients with anxiety states are
often relieved by change to a less challenging environment,
but, while the patient enjoys cons:derable relief, there 1s ind1
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the impression that little has been learned of treatment of the
menopause in the past 10 years From this one 1s not to mfera
want of lighly effective methods of treatment The greatest
problem 1n this field 15 the failure to utihize all the available
means of treatment In particular, insufficient attention 1
paid to the psychiatric phases of the menopause and to the
need for individualizing the therapy to meet the special needs
of particular pattents Hormeones of high potency are avail
able, both synthetic and natural estrogens and androgens We
believe that the drug of choice 1s a natural estrogen by oral
administration In the vaginal smear, we have an excellent
guide for the control of dosage The hormones exert a spectfic
effect, and there 1s little danger m their liberal use The risk
of producing cancer seems to be without foundation

Dr Gause I am sorry that we are unable to take on any
more questions because our time has run out.

SUMMARY

Dr Harry Gold: Considerable ground was covered this
afternoon m the conference on the treatment of the meno
pause. The discussion involved both theoretic and practical
1ssues and threw light on a large number of problems Who
15 best equipped to treat the menopause, the relation between
the symptoms of the menopause and the disturbance mn hor
mones, the use of estrogens and androgens, and combrmations
of the two, estrogen therapy and cancer, the vaginal smear,
the psychiatric disturbances of the menopause, the choice of
preparations of estrogens, dosage, and route of administra
tion, natural versus synthetic estrogens, regumen for treat
ment, sources of confuston 1n the bio assay of estrogens, and
the question whether estrogen therapy prolongs the meno-
pause.

The essential hormonal changes mnvolve a urnary increase
1n gonadotrophic hormone of the pituitary and a marked re
duction 1 arculating estrogen The estrogen deficiency 15
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the factor which appears to be related to the menopausal symp-
toms. The significance of the psychologic aspects of the meno-
pausal syndrome was stressed, from the standpoint of their
role in the severity of the symptoms and the responsc to treat-
ment. The patient’s emotional and personal needs are con-
sidered more crucial than her medicinal needs. Nevertheless,
substantial improvement may be anticipated from the appro-
priate use of the estrogens, Attention was called to the utility
of these drugs in some cases of involutional depression related
to the menopause, and signs to differentiate these from cases
not likely to respond were pointed out. The natural estrogens
were preferred on the basis of the fact that, where large doses
are necessary, they are less apt to produce disagreeable side
cffects than synthetic stilbestrol. It was pointed out that smaller
doses at more frequent intervals are more effective than mas-
sive doses at very long intervals. The oral route was preferred,
and the belief was expressed that the alleged superiority of the
parenteral route is due to the psychologic effect of an injec-
tion. The vaginal smear was described as an extremely valu-
able guide to estrogen therapy. A plan of intermittent treat-
ment was outlined which ensures that the full benefit of the
drug is obtained. In this regimen the estrogen is administered
until full replacement is abserved in the smear, and then the
dose is reduced by steps in the endeavor to establish the smail-
est dose which maintains the optimum state of improvement
In menopausal symptoms. There appears to be no significant
danger of cancer in the use of the estrogens for the treatment
of the menopause. Attention was called to the need for pelvic
examinations to ensure that bleeding due to cancer unrelated
to the treatment may not be mistaken for an eflect of the
Bn’ogen,
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to the hospital for treatment and remain there unul they are
pronounced cured by the medical staff After arrival at the
hospital these pattents are all treated alike from the medical
standpomnt However, some differences 1n the custodal regu
lations arise because of differences in their legal status

On arrival the patient 1s taken to the admission room for
the first physical examination, which 1s brief but careful After
1t has been determined that the patient has brought 1n no
contraband, he 15 examined for gross physical defects cardiac
pulmonary, or nervous disorders, and contagious diseases
Particular attention 1s also paid to evidence of active physical
dependence on the drug This1s not a sumple procedure There
15 no way of proving that a patient 1s dependent on morphine
except by watching for withdrawal signs which appear 1n such
patients when morphine 1s withheld These appear within
30 hours or less from the time of the last dose If for some rea
son, medical, legal, or other, one wishes to demonstrate thata
patient 1s physically addicted to opiates, he must be studied
1n a controlled environment under constant observation for 1
or 2 days Only 1if the characteristic withdrawal signs appear
can one state that the patient 1s physically dependent on the
drug We do not usually have to subject the patient to this
procedure at the time of his arnval, but we do try 1o observe
other, though less conclusive, signs of active addiction

Of these, constriction of the pupils 1s probably the most
significant ‘This may be present 1f the patient has had mor
phine recently—that 15 within several hours before admussion
to the mstitution There may also be some degree of stupor
or other evidence of the narcotic effects of the drug We also
look for fresh needle marks These may be the result of sub
cutaneous 1njection, m which case they usually appear on the
lateral aspects of the arm or thigh, or of intra\enous 1jection,
1n which case pigmented scars may be seen 1n the antecubital
fossac or elsewhere A brief history 1s taken with particular
reference to addiction, namely, the time of onset of addiction,
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not continued over 5 days We are always careful to watch for
symptoms of toxicity due to bromides An important adjunct
to the treatment, which 15 not concerned so much with the
phystcal dependence symptoms but with the general behavior
and condition of the patients, 1s vitamn therapy These pa
tients are frequently undernourished or at least suffer from
malnutrition 1n the sense that therr diet has been poor m 112
mins, and they may manifest clinical evidence of avitaminosts
For example, we often see symptoms such as diarrhea, with or
without definite skin lesions about the mouth or hands and
mild confusional states which clear up with the administra
tion of nicotrmc acid, usually 100 mg twice a day. Thiamine
chloride 15 grven routnely 1n all cases, 10 mg a day Brewers'
yeast 1s given nsually in powdered form, % ounce twice a day
The duet of patients 1s also high 1 vitamin content They all
recetve fruit juices of one sort or another, and the diet 1s bal
anced with regard to fat, protemn, and carbohydrate content
as well.

In addition, we give infusions of glucose n salme to com
bat dehydration, since these patients may lose a lot of flud
through vomiting, sweating, and diarrhea Infustons of glu
cose are given as often as twice a day, and the patients seem
to obtain a great deal of relief Just why relief from the abstin
ence symptoms, especially aching of the muscles, 1s obtained
from mfusions of glucose 1s not clear, because there 15 actually
anise of blood sugar during withdrawal There 1s no restriction
of any therapeutic measures which the doctor may deem wdt
cated, but we do not nse any of the so called “specific’ drugs,
such as hyoscine or belladonna

While still on the admission service the patient 1s studied
from a psychosomatic pomt of view A thorough physical
exarmnation 3s made as soon as possible after admission
There are a few diseases which are contraindications to rapid
withdrawal Withdrawal of morphine 15 not begun immedt
ately i patients with cardiac failure, active tuberculosis,
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poeumoma or other infectious diseases They are sent to the
medical or the surgical service and are muntuned on stabr
lization doses of morplune until their condition has been cured
or mmproved sufficiently to permat withdrawad, wiuch 1s
carmed out on the admission service In such cises withdrawal
m1y be slow, t1iking a month or more Pattents with tabercu
losis do better when they are not taking morplune, but if the
disease process 15 f1r advanced and active, withdrawal 1s not
usually attempted Prun assocrited with moperable cancer is 1
contramdication to withdrawal Tabetic crises are very dfli
cult to handle It is hard to evtiuate the sevenity of the pun
suffered by these patients, but an attempt 1s made to do so on
the bass of the neurologic findings During the crisis no at
temnpt 15 made to withliold morphine, but, after reduction 15
achieved, pam due to cnises 1s treated with paraldehyde, Aver
un, or other nonopate hypnotics, and analgesies Between
crses, the patient s syphihtic condition ss treated s 1t would
be 1n nonaddict patients

As soon as the patient s physical condition permats, psyeht
atric and psychometric examinations are made On the basis
of these and reports from the social service department con
cerming the patient s hustory as well as reports from other
sources the patient 1s classified from the standpomnt of per
sonality and prognosis This forms the basis for treatment of
the third aspect of addiction, habituation

The classification 1n use at Lexington was devised by Dr
holb and includes 6 groups The first consists of normal per
sons who have become addicted acaidentally or necessanly in
the treatment of an iliness In the second group are those with
so<alled * psychopathic diatheses  The thurd includes those
with frank psychoneuroses The fourth comprises psycho-
pathic personalies The fifth 1s the mebniate group, and the
sixth consists of panents with psychoses This classification
%as made from a practical pont of view because addicts must
be divided and somewhat segregated so that further treat
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ment of the basic underlying personality defects may be more
effective We try to select those cases which can benefit from
psychiatric treatment I'rom this standpoint this classification
has proved to be very valuable

"The first group, made up of those accidentally addicted, 15
very small In two and one half years at Lexington no case of
this sort came under my personal observation Dr Pescor cites
a figure of 3 8 per cent based on a study of several hundred
records However, opinions as to the normality of mdividuals
vary from doctor to doctor, and some bias 1n one or the other
direction undoubtedly exists The low percentage of “normal
individuals in the Lexington hospital does not mean that only
abnormal persons are addicted to morphine It means merely
that we do not often get patients of the first group Many per
sons with chronic 1llnesses—cardiac disease, for example—may
become addicted to morphime because of treatment of ther
basic tllness, but withdrawal of morphine alone suffices for
cure They go through the withdrawal stage and the abstinence
syndrome, do not relapse, and consequently have no need to
come to a special institution for treatment The fact that we do
not see many such cases does not mean that they are rare

The second group, made up of those with psychopathic
diatheses, 1s not a clean cut group with well crystathized per
sonalities These patients are maladjusted mndividuals who do
not fit mnto other classifications The basic mechamsms under
lying their behavior may be neurotic, thus, they may be com
pulsive, obsessive, anxious, or neurasthemc 1 a gcneral way,
but not enough to give r1se to specific symptoms which can be
termed psychoneurotic The term “character neuroses’ has
been apphied to such personahties In Dr. Kolbs orlgma]
description of these types, emphasis was 1a1d upon the hedomis
trc, carefree, pleasure seehing type of mndividual In practice
many of these are wmncluded 1 the fourth or psychopathlc
group Persons who would be placed m the “psychOPath“l:
diathests” group at Lexington are very common 1n the genera



TREATMENT OF MORPHINE ADDICTION 331

population. They do not get into much trouble and their legal
offenses are generally limited to violation of the narcotics act.
They are not habitual criminals.

The third or psychoncurotic group are those with definite
neuroses which do not differ from those scen in nonaddicts.
Addiction to morphine in these cases is usually secondary to
the psychoneurosis. Anxiety types are perhaps the most com-
mon.

In the fourth group are the well-crystallized psychopathic
personalities. Some have an extensive criminal background,
not necessarily restricted to violation of the narcotics act.
Their personal histories are almost monotonously alike. The
patient is usually born in a home which is submarginal eco-
nomically, broken up by death, divorce, or separation of par-
ents. His troubles begin in grammar school. He is arrested by
the truant officer, runs away from home or “reform school,”
and is involved in various forms of juvenile delinquency.
There are rapid changes of work, which usually is sporadic
and interspersed with iflegal activities, such as swindling,
shortchanging, “confidence games,” bookmaking, and gam-
bling. However, these persons manage to stay out of the
clutches of the law most of the time. Alcoholism, vagabond-
age, and homosexuality are quite common. Most of such pa-
tients will not be cured by any method, but their presence in
an institution at least serves to keep them away from drugs
for a while and to protect the public,

rrhe fifth group consists of periodic inebriates—the spree-
drinkers who have become addicted to morphine through
alcohol. They usually take the drug for relief from alcoholic
hangovcrs and then begin to prefer the drug alone. After a

cure,” they relapse to spree-drinking, again take morphine
for hangovers, and find themselves addicted to morphine once
more, This group is not a homogeneous one, but the common
?robl.em of spree-drinking makes it expedient to place them
nasingle category.
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PS}“_dmscs due to opiates or opiate addiction per se are said
1o exist, but no such case has ever been seen at Lexington,
Psychotic patients with active “habits™ are admitted, but their
psychoses antedate or are unrelated to addiction. OF these
cases, paranoid schizophrenia probably constitutes the largest
single group.

After the patient is in condition to do so he is brought be-
forea classification board, where all the facts I have mentioned
are considered, and the patient is assigned to a snitable depart-
ment of the institution for further treatment. He may be
recommended for special psychotherapy or may be treated
routinely. He is assigned to a definite occupation on the farm,
in the industries, maintenance shops, or hospital, and he is
given vocational training if necessary. In the time available,
which we think must be at least 6 months in the average case,
an attempt is made to correct, as far as possible, basic personal-
ity difficulties which predispose the patient to relapse. Each
patient is assigned to a psychiatrist who administers psycho-
therapy as indicated and who interviews all patients under his
care from time to time to follow their progress. The patient’s
general health is cared for by daily clinics, or “sick calls,” as
they are termed, and the Facilities of 3 complete general hospi-
tal within the institution are available to him at all times.
He may also avail himself of diversified educational and rec-
reational facilities. After a period of about 6 months the pa-
tient is considered for discharge by the medical staff, provided
this is consonant with the sentence, if any, which he bas to
serve, The criterion for discharge as cured is whether or not
the patient has acquired the power for selfcontrol with refer-
ence 1o the use of parcotic, habitforming drugs as defined by
law. If discharge is recommended, efforts at occupational
placement and follow-up studies are made bv-du:P .:ocial service
department. - R

"This, in a general way, suflices forad f the treat-
ment of drug addicts at the U.S. Publi ice Ho
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pital at Lexington, Kentucky. Now we can take up any special
aspects of the problem which you may wish to inquire about.

Dr. Tolf]: T wonder if you could tell us the percentage of
cures in the various groups.

Dr. Wikler: The percentage of cures has not been broken
down with respect to each of the groups in Dr. Kolb's classi-
fication. In general it is difficult to state when a patient is ac-
tually cured. We call a patient “cured” when he not only is
not physically dependent upon drugs but docs not refapse to
the use of them. Because of legal complications and other ad-
ministrative difficultics, our follow-up system is not wholly
satisfactory, but a very conservative cstimate is that about 12
per cent of the patients that are trcated are actually cured.
There is a large group of patients whom we lose track of after
they leave the institution; it is reasonable to assume that a
considerable percentage of these remain “cured.” However,
35 per cent of those treated are known definitely to relapse. As
for the 12 per cent that are actually cured, I know of no study
regarding their distribution in the Kolb classification. From
my own personal experience I would say that our cures are
obtained chicfly from the second group and the occasional pa-
tient in the first group.

Dr. Harry Gold: The so-called cure—that is, having the
patient leave the lospital without symptoms and without
drug—applies to 100 per cent of those cases, does it not?

Dr. Wikler: We do not call that a cure. If the patient leaves
the hospital he obviously has been cured in the sense that he is
no longer physically dependent upon the drug, but if he re-
lapses as soon as he steps outside the gate, we cannot consider
that he has been cured.

Dr. Gold: That takes how long on the average?

. Dr.Wikler: We feel that about 6 months is required. Stud-
1es on the pbysical condition of those patients with respect to
the effects of the drug seem to indicate that after the with-
drawal of opiates the patient is not free from the effects of ad-
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if therr addiction 1s mild Furthermore, the symptoms and
signs observed n addicted anumals, such as the dog, the mon
Ley, and especrally the chimpanzee, are stmular to those seen
in human bemngs The progression of these symptoms s also
almost identical Moreover, the failure of hypnosis barbitu
rates, and the lowerng of body temperature to mfluence the
abstmence signs signitficantly suggest that they are not merely
the mansfestations of experzenced anxsety or terror

Dr McKeen Cattell Do you have any critersa for determin
mg which of the withdrawal symaptoms are entirely psycho-
logic?

Dr Wikler No, 1t 1s impossible to say which particular ab-
stinence sign 18 psychologic and which 1s not

Dr Wolff Inotice that you build up the patients after with
drawal Is there any advantage m building them up and then
withdrawing?

Dr Wikler If the patient’s condition 15 very poor we try to
bunld hum up first and then withdraw, but in the average case
we do not beheve that there 3s much to be ganed by bwild
ng the patient up from a margnal level to a very good one
before withdrawing

Dr Wolff 1 understand there are important fluctuations
1 the weight curve before and after withdrawal Wil you
comment on that?

Dr Wikler During the period of absunence there 1s quite
a drop in the curve, which gradually rises agamn after with
drawnal 1s completed

Dr Wolff Is there an average drop of about 3 Kg?

Dy Wikler Aboutthat 3 or 4 Kg during withdrawal

Dr Wolff Is the patient eaung well during that period?

Dr ¥ ikler The curves of weight and caloric intake ase 38
general parallel during the first 5 days after withdrawal Later
they diverge

Dr Wolff Is there a period of hydration dunng which the
pauents gun weight from the fluid intake?
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Dr Wikler Yes Addiction 1s accompanied by hydration, 1s
studies by Dr Willitms have shown

Dr Gold 1takcat, from all that you have sud, that physical
dependence 1s of little 1mportance i the Irger problem of
controlling morphine addiction The symptoms of physical
dependence miy be cured in 10 days or so Psychic depend
ence or habituation seems to be the aspect of addiction so
reststant to cure Do you agree?

Dr Wikler Most important 1s the role of personality in
the development of addiction That question has been dis
cussed by many people There 1s no general agrcement, but
1t appears to many observers, and Drs Kolb and Himmels
bach have so stated, that the basic problem 1s one of per-
sonality defect People who have so-called madequate per-
sonalities find st more difficult to discontinue the use of the
drug once physical dependence has been estabhished, be-
cause of the discomfort attending withdrawal They there
fore continue to use 1t even when they no longer obtamn the

lift” or feeling of euphiorin for whuch they took 1t 1n the first
place The economuc, social, and personal consequences are
disastrous  For these reasons the development of physical
dependence must be considered an important phase of the
problem of drug addiction

Intern What 1s your attitude toward the use of msulin n
these cases?

Dr Wikler 1have had no experience with that personally,
but Drs Kolb and Himmelsbach state that 1t 15 of no value
m the treatment of withdrawal symptoms We sometimes
use mnsulin mn 15 unit doses several times 2 day to 1mprove
appette and promote the ingestion of food during the period
of fall in the caloric intake curve We find that that 15 of some
value 1n maintaining the weight of the patient during with
drawal

Dr Cattell Have you had any experience with manihuana
n relation to morphine addiction?
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[Eprror  The essentrals of this conference are applicable today
even though several years have elapsed since 1t was held The few
changes that have taken place were supplied by Dr Wikler Ap-
plicition forms for voluntary admussion to the US Public Health
Service Hospital at Lexington, Ky, may be obtaned from the
medical officer 1n charge at that institution

In recent years, methadone, a potent synthetic analgesic agent
has been used 1n treating active opiate addiction It 1s the current
practice to use 1 mg of methadone 1n the place of 3 mg of mor
phine After stabihization takes place, the methadone 1s discon
tinued by a method of rapid reduction The discomforts 1n this
system for withdrawal of narcotics, although more prolonged, are
mulder than by the plan described in the conference

Among other measures, insulin has proved to be without value
n controlling the physical dependence of opiate addiction Recent
work shows that hydration probably plays no part in causing the
morphine abstinence syndrome There are the observations that
experimental hydration i man fails to produce symptoms re
sembling morphine abstinence, that they fail to appear during
the diures:s after the hydration 1s terminated, and that the hydra
tion noted during addiction 1 man 1s due to secondary anemua
Bilateral frontal lobotomy, 1n man, markedly reduces the craving
and goal directed activity related to obtamning narcotics shown
by addicted patients after abrupt withdrawal of morphine

The recent literature on the clinical aspects of addictuon to
oprates 15 reviewed by Isbell and Fraser m Pharmacological Re
views, August, 1950 In the same journal, December, 1950, prob
lems relating to the sites and mechamisms of action of morphine
and related drugs mn the central nervous system are duscussed by
Wikler ]
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