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DEDICATION

Although this volume is designated the thirtieth in the series
of the Transactions of the Life Insurance Medical Directors,
there has been a lapse of four years since Volume XXIX was
issued. Several attempts were made to hold scientific meet-
ings of the Association but due to the war and governmental
restrictions, this could not be done.

Dr. William Bolt, Chief Medical Director of the New York
Life Insurance Company, was President during this period.
Although no scientific meetings were held, matters of a
scientific and business nature were considered both by the council
and business meetings of the Association. During this period,
the Constitution and By-laws were revised. The initial meetings
in conjunction with the Life Insurance Medical Research Fund
represented one of the outstanding activities and Dr. Bolt played
a leading part in these discussions.

This volume is dedicated to Dr. Bolt as a tribute to his
leadership in forging the strong links between the prewar and
postwar periods in Life Insurance Medicine.
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; : Transactions
3
3 of the
1) Association of
g Life Insurance Medical Directors \
FIFTY-FIFTH ANNUAL MEETING
The Fifty-fifth Annual Meeting of the Association of Life
1 Insurance Medical Directors of America was held at the Hotel
4 Pennsylvania in New York City on Thursday and Friday,
g October 24 and 25, 1946.
1
2 PRrRESIDENT STREIGHT — It is my very pleasant duty to call this
8 fifty-fifth annual meeting to order. For selecting me as your
3 President I ask you to accept my warm thanks. To serve
71 you and this Association has been an honor and a pleasure
as well. Your Executive Council and various committees
have worked so well that my duties have not been arduous.
;g To our many new members, guests and delegates we offer
18 a warm welcome. ‘I hope that during this meeting each of
9 us may form new and enduring friendships. Let us all try
2 to make this meeting as memorable for the warmth of its
fellowship as for its interest in the papers presented.
The programme arranged, I am satisfied, will well reward
18 our earnest attention. It is practical and timely and it is
23 hoped that from it we may all gain fresh inspiration and new
28 ideas which may well broaden the horizon of our decisions.
29 ’ _We hope that many of you will feel impelled to join in dis-
33-_’ cussion of the papers presented. It is important to remember
35 that the kernel of interest may well be further developed and
37 y
clarified by the free exchange of ideas and opinions from the
floor. If you have a question to ask or additional information
to present, let us hear from you. '
PRCEZNTY OF THE L'BRARY
B2 ROFCLITAN LIFE IS, CO. |
. ONT !MASISCM AVE, H
t.' NZwW YORK 10. N. Y.
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Our last scientific meeting was held under the cloud of war
and at a time when the fortune of the allied nations was at
its lowest ebb. While it was, I am sure, the firm belief of
each of us that eventually our enemies would be “beaten with
many stripes and cast into outer darkness”, it was beyond
human vision to foretell when that day would arrive. It
eventually arrived with such suddenness that we could scarcely
believe it. This year, 1946, finds the struggle for the freedom
of the world ended, only to find that the problems of peace
are not less difficult to resolve than those of war or than those
of peace have been at any time throughout man’s long and
continuous endeavor to the end that there should be more
happiness and comfort in life for everyone.

The purpose of this Association is the promotion of medical
science as applied to the selection of risks, to understand and
interpret the significance of disease in its relation to the con-
tinuance of life. This requires the widest range of medical
knowledge and experience. It is important that our decisions
should be in accord with recognized clinical opinion and that
they should appear reasonable to our examiners who fre-
quently are called upon to interpret our action to both appli-
cant and agent. We must endeavor to judge fairly the evidence
before us. Judgment is the faculty which enables one to
arrive at a wise conclusion, sometimes upon imperfect evidence.
It is the one talent which no rules will teach, and which knowl-
edge and experience do not always give. It is the capacity
to see things as they are and of making a wise choice between
different points of view. Through the exercise of sound judg-
ment in our decisions we shall inspire confidence and create

" good will.

While the institution of life insurance had its birth in the
British Isles, it has seen its greatest growth and development in the
United States of America and Canada within the present cen-
tury. Today it has reached such proportions that every
second person in our two countries is insured. Where there
is such widespread interest, there is an associated responsi-
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bility for service beyond the conditions in the contracts. It
is, therefore, a real pleasure to report that during the past
year the life insurance companies have established The Life
Insurance Medical Research Fund, of which Dr. Francis R.
Dieuaide, the Scientific Director, will speak later. In this
combined research programme the life insurance companies
have taken a progressive forward step, the results of which
can scarcely be imagined and may well exceed our greatest
expectations. By combining our efforts in this endeavor to
search for the cause and development of disease, we have an
opportunity to contribute in a significant way to the total of
human happiness and health. Of the significance of health,
need we say more than that it paves the way for increased happi-
ness and performance, and makes for more effective individual
and national life and labor, and so helps production and pros-
perity. It provides, in fact, our best national economy.

The institution of life insurance enables more people to
serve themselves and to better purpose, than is possible by
any other existing means. It is the greatest institution for
thrift which man has devised. It is deeply interested in all
that pertains to human happiness, comfort and general well
being. It is the outstanding example of the benefits which
may be secured through co-operation and good will. It is
built upon faith, confidence, fidelity and security, and it is
more and more becoming synonymous with fidelity and se-
curity. To set it apart from other forms of endeavor, it has

" the well-being and happiness of mankind as its major incen-

tive. Welfare connotes security, recreation, friendly associa-
tion, something to think about, something to take pride in,
and the need to matter to someone. It implies human con-
cern, being cared for, and this is what most people often need
to give meaning and fulness to their lives. Men will work
more freely, more contentedly and more productively when
they have established so far as possible security for themselves
and their dependents. Life insurance, the outstanding ex-
ample of co-operative effort, is the avenue through which this
may be achieved.

.
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During the war years many new ideas for the diagnosis
and treatment of disease were advanced, perhaps the most
outstanding being the discovery and development of penicillin
by Fleming and Florey. Many other outstanding advances
were made in the treatment of wounds and disease with great
saving of life and lessening of disablement. In spite of this
progress it is disappointing to observe that casualties on the
home front during the same period exceeded by many thou-
sands the loss of life and disability caused by war. This is a
disturbing fact which calls for serious thought and concerted
action by everyone interested in human welfare. Many un-
timely deaths occur each year from preventable causes. Pre-
ventive medicine and accident prevention are important fields
to which life insurance companies may well give more atten-
tion with definite benefit to their policyholders, and in a
broader application with distinct advantage to national economy
and human welfare.

The outstanding position which the institution of life insurance
holds today reflects in a considerable degree the application

by those responsible for medical selection of the principles
embodied in a broad knowledge of human nature and its

probable reaction to a changing environment. That which
life has taught us, our knowledge, is a loan only, which we
must pass on to others. having enriched it by the result of
our study and experience. To those of you who have more
recently entered the field of life insurance medicine, may I
suggest a careful study of the published Proceedings of this
Association. These volumes contain a wealth of clinical and
statistical information which should be of immeasurable
assistance to you in adjusting your clinical ideas to the evalua-
tion of risks.

There are many conditions which effect longevity and which
await niore exact observation and description. The process
of ageing is an/example. What is the upper limit of normal
age? What is normal ageing? Have we any dependable or
positive evidence of the factors which cause premature ageing?
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If so, what are we doing or what can we do about this?
Should our concern be to the end that life should be more com-
pletely satisfying, — rather than merely added years — that is
to add life to years, not just years to life.

The future with its promise and opportunity lies ahead.
We must constantly strive to continue and enlarge the ideas
of those who organized this Association and whose memory
we may best honor by well directed efforts to extend the ben-
fits of life insurance to a gradually increasing number.

On behalf of this Association I wish to extend to those who
are here as delegates from the Medical Section of the American
Life Convention a very warm welcome. We are glad to have
you with us. We invite you. to enter freely into the discus-
sions. We wish to know you better and that you should
know us better. :

I believe Dr. Raymond B. Hutchinson, Chairman of the
Medical Section of the American Life Convention, has a2 mes-
sage for us. Dr. Hutchinson!

Dr. HUTCHINSON — It is a pleasure to bring you greetings from
the Medical Section of the American Life Convention and to
extend to you a cordial invitation to attend our next meeting.

This will be a three day meeting with our mornings given
over to scientific sessions and in the afternoons we will have .
the opportunity of golfing, swimming and many other sports
that this marvelous spot at Asheville offers, not to mention
the opportunity of renewing pleasant associations with our
friends. The meeting is to be held at the Grove Park Inn, Ashe-
ville, North Carolina on May 28, 29 and 30. I hope every one of
you will make an effort to come down and enjoy the Southern
hospitality with us.

PresIDENT STREIGHT — Dr. Francis R. Dieuaide, Scientific
Director of the recently organized Life Insurance Medical
Research Fund, will now tell us of the progress made in the
first year of the Fund’'s existence. Dr. Dieuaide!
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Dr. Dievame— Mr. President, Members of the Association
of Life Insurance Medical Directors: I am deeply grateful
for the privilege of addressing you on this important subject
and I shall be glad to answer any questions you may wish to
ask regarding it.
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LIfE INSURANCE MEDICAL RESEARCH FUND

By Francis R. Dievapg, M. D., Scientific Director

The members of this Association all know that the Life
Insurance Medical Research Fund was first organized just
one year ago, with 143 companies as charter members. There
are now 148 company members. The constitution of the Fund
vests control of its operation in a Board of Directors who are
assisted in matters of scientific policy and in the selection of
projects for support by an Advisory Council composed of
eminent medical scientists, all of whom have long experience
in planning and evaluating research.

During the past year, a Scientific Director has been ap-
pointed, an office has been established at the Academy of
Medicine in New York City, methods of procedure have been
worked out, and a number of grants have been made.

You are probably aware that the Fund is devoted for the
present to the support of fundamental research on problems
of cardiovascular disease and function. Some such definition
of scope is necessary in order to make possible a coherent
program and to prevent inefficiency. The cardiovascular field
is cne of obvious importance to life insurance companies and
their policyholders, as well as to the public. Its choice as
the working ground of the Fund is widely regarded by medical
investigators as a wise one. With the generous nelp and
sound advice provided by the Advisory Council, the Fund is
being wisely put to work.

Two methods of aiding research have been adopted. The
Fund itself is not attempting to conduct investigations. In-
stead, grants of money are being made to institutions which have
the necessary key scientists and the basic facilities. The second
metkod of working is through fellowships which are granted
to promising young individuals to enable them to obtain train-
ing and experience in research. The need for increasing the
number of qualified workers in this field is particularly great
in this postwar period and will probably continue to be so.

: 7
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Only a small percentage of the funds will be used for admini-
strative expenses, )

The sum made available to the Fund in the last quarter of
1945 and the full year 1946 is close to $735,000. A total of 54
grants with a value of $633,591 have already been made. These
grants were made to 31 different institutions in 20 states and
Canada for the support of specific research programs. The
projects supported cover a wide range from studies of normal
function in areas in which present knowledge is seriously de-
fective to investigations on the prevention and treatment of
cardiovascular disease. Since none of these grants has yet
been in effect for a complete year, it is impossible to give any
account of the results at this time.

Fellowships, with a total value of $55,800, have been awarded to
20 individuals from various parts of the United States and
Canada. These 20 Fellows are now engaged in cardiovascular
research under the supervision of experienced investigators
at as many different institutions in both countries.

The Life Insurance Medical Research Fund has attracted
wide and favorable attention from the Medical Profession and
the public. I believe we are justified in saying that it has
made a good start. Before advances of practical value in the
prevention and treatment of disease can be made, much spade-
work has to be done on the causes and mechanisms of disease
and even on normal function in order to fill up wide gaps in
our knowledge. For this reason, medical research progresses
only at a slow rate and it is too much to hope for practical
results at an early date. We may be sure, however, that the
Fund will be fruitful. In the meantime, it seeks your full
support, which I believe it deserves to have.

PrESIDENT STREIGHT ~— We now come to the regular program
and Dr. T. Duckett Jones, Director of Research in Rheumatic
Fever and Rheumatic Heart Disease, House of the Good
Samaritan Hospital Boston, Massachusetts, will address us
on a subject on which he is so well qualified to speak “Rhep-
matic Fever”. Dr. Jones!
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RHEUMATIC FEVER

By T. Duckert Jones, M. D.

House of the Good Samaritan, Boston, Massachusetts

One may assume that your organization has a real interest
in rheumatic fever, and even more interest in the resulting
rheumatic heart disease. This is inevitable since it figures so
consistently in the evaluation of risks and the elimination of
poor risks who apply for insurance. I believe that some
of the features which influence prognosis and information
gathered through long observation of such patients may be
worth your consideration. Hence, I wish to summarize ob-
servations on the natural history of rheumatic fever with addi-
tional remarks concerning the application of our present
knowledge for the sufferers from this disease,

Reports concerning rheumatic fever and heart disease are
numerous. In the past thirty or forty years there has been
much interest in this problem, particularly on the part of
internists and cardiologists. One of the most interesting
reports concerning prognosis 'is that of Grant!, the study
comprising the 10 year observation of 1,000 men with heart
disease. Rheumatic heart disease occupied an important part
of this group. Grant’s study is selective in certain ways: All
patients were males; all were veterans of World War I; and
there was little information concerning the early health of this
group. In other words, the disease pattern had to some ex-
tent defined itself before the period of actual observation.

Clinical observations on the patients in this report have been made
by physicians and house staff of the House of the Good Samaritan.
Dr. Edward F. Bland and the author have taken part in the observa-
tions and conducted the analyses. Doctors Benedict F. Massell,

George P. Sturgis, Howard B. Sprague, William David Smith and
John P. Hubbard have consistently aided in the clinical observations,

' 9
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Other important studies have been highly selective also.
The recent excellent report of Cohn and Lingg? is composed
of data on rheumatic heart disease individuals all of whom
came to autopsy. The material is large and the information
important, but the study is perhaps.the most selective of all.
Conclusions are of necessity tempered by the criteria used
and the selection of material. If only fatalities are to be evalu-
ated, one may obtain a false value of prognostic features. The
value of the application of the best statistical .methcds is
dependent upon the choice of material selected and the perti-
nence of this selection to the desired knowledge. One of the
serious difficulties in evaluating rheumatic fever and rheumatic
heart disease literature is the fact that most reports have in-
cluded average periods of follow-up, rather than a similar
period for each patient included. Four or five such reports
lose much of their effectiveness. in the method of analysis and,
hence, in the interpretation of results.

’ The actual material which I wish to present to you is again
a selective series. It would be best to define the selection
at once. The material represents 1,000 rheumatic fever and
chorea patients given care at the House of the Good Samaritan.
The initial data on this group have been reported briefly by
Bland® and myself. The 1,000 patients had been followed in
each instance for 10 years, at the time of the initial report.
The rheumatic fever diagnostic criteria have been reviewed*
elsewhere. The criteria for the diagnosis of rheumatic heart
disease were essentially as described in the Nomenclature
and Criteria for Diagnosis of Diseases of the Heart by the
New York Heart Association, New York, 1940. All of the
patients at the time of initial rheumatic fever or chorea were
under 21 years of age. This purposelessly excludes the group
of rheumatic fever or heart disease patients who first come to
medical attention in adult life. This may represent the ex-
clusion of one-third of all of the rheumatic fever and heart
disease patients. There is but scant knowledge concerning
the volume of rheumatic fever developing initially in adult
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Rheumatic Fever 11

tife. The average age at onset of the group was 8 years. There
was a heavy loading on the side of females, not because of any

eater incidence of rheumatic fever in the young female, but
because of the selectivity of our hospital service. There was
no selectivity on the basis of the severity of initial rheumatic
jever or chorea. Many studies indicate that there is no
significant difference in incidence of the disease in the two
sexes in early life. The younger rheumatic fever and heart
disease patients have been chosen for definite reasons. It has
jong been known that the majority of the disease begins be-
tween the ages of 5 and 15 years. We wished to observe the
disease from its beginning and follow the patients for as long
a period as possible. This would give us our best opportunity
to observe the natural history of the disease./

Previously published data on this group presented informa-
tion of some interest. It may be well to review the chief
points. Using very strict diagnostic criteria both for the diag-
nosis of rheumatic fever and for the presence of rheumatic
heart disease, it was found that two-thirds of the patients had
some evidence of rheumatic heart disease at the time of the
initial attack of rheumatic fever. Approximately one-third of
the group was free from any detectable heart disease during
the first attack. We designate this group as having potential
rheumatic heart disease (P. R. H. D.). At the end of ten
years the outcome in these two groups was dramatically
different.

Of those without evident heart disease (342) at the time of
the initial attack, 70% remained free of evident heart disease ten
years later. Only eleven individuals in this category died
within ten years, and in four of these, death was unrelated
to rheumatic fever or heart disease. Seven of those dying devel-
oped severe rheumatic heart disease as the result of recurrent
rheumatic fever. Approximately 25% of this group developed
some evidence of rheumatic heart disease in the course of ten
years. Hence, P. R. H. D. at the onset affords an excellent
outlook, and the absence of heart disease in the first attack
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of rheumatic fever or chorea may be considered favorable for
the patient’s prognosis.

Those individuals with rheumatic heart disease (658) at
the initial attack did less well: 29% of this group died within
ten years; 27% had no change in their rheumatic heart disease
status; 219 had a progression in the evident severity of heart
disease; and 22% had a regression or disappearance of evident
heart disease. Distinct improvement in the latter group (22%)
is of considerable interest. They represent approximately
15% of the total group of 1,000 patients. In one-half of these
there was a complete disappearance of demonstrable rheumatic
heart disease, the remaining half showing a decrease in evident
rheumatic heart disease as indicated by heart size, disappear-
ance of significant murmurs, or improvement in heart function.

As indicated above, death from rheumatic fever and heart
disease in the first ten years occurred frequently in the group
having rheumatic heart disease with the initial attack. While
approximately 20% (203) of the total group died within ten
years, there were 19 (9% of dead), who died of causes unre-
lated to rheumatic fever or heart disease. In 16 (8% of dead),
death was due to bacterial endocarditis. In the remaining

168 (83% of dead), death was due to recurrent rheumatic

fever with heart failure as a terminal development. Strangely
enough there were a number of accidental deaths in this group
and several patients died of tuberculosis,

The ability for ten year survivors to carry on normal phys-
ical activity was surprising. Two-thirds of the total group
(648) were able to lead physically active lives. Approximately

one-third of the total group (313) had no evident heart disease."

An additional one-third of the total group (335) had some
degree of detectable heart disease but not sufficient to inter-
fere with good cardiac function. Some of the individuals in
this group were advised to avoid competitive physical activity
because of anxiety and without any certain proof that such
activity would be deleterious to them. Of particular interest
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is the fact that 313 (31.3%) of the entire group had no evident
heart disease ten years after the onset of their disease. This
problem of physical activity and prognosis is of considerable
importance and will be mentioned later on.

It is obvious that in addition to the large number dead (203),
a reasonably large group must be expected to develop suffi-
cient heart disease to interfere with physical activity. This
group numbered 135. Physical activity in this group varied
considerably but in & fair number of instances cardiac reserve
was so diminished as to require almost a bed-chair existence.
In some patients active rheumatic fever and progressive rheu-
matic heart disease persisted for some years. Others were
able to carry on reasonably well provided they avoided strenu-
ous exertion. This group has distinctly diminished cardiac
reserve. Considerable cardiac enlargement was consistently
present. These patients are of interest to cardiologists and
frequent the medical wards of general hospitals. They rarely
live bevond middle age. Auricular fibrillation is a frequent
development, and varying degrees of chronic cardiac failure
are usual. We can expect to benefit these patients but little.
They represent cardiac cripples and a serious economic loss.

To briefly review the first decade results of the 1,000
patients, one may say that the outlook was found to be poor
in a total of 338 (33.8%), since death occurred or obvious car-
diac crippling developed-in this number. The remaining two-
thirds (648), were able to lead active lives and their ultimate
prognosis seemed dependent upon the occurrence of subse-
quent recurrent rheumatic fever or bacterial endocarditis.

The survivorship rates of this group of patients has been
worked out for us by Mr. Herbert H. Marks of the Metro-
politan Life Insurance Company. Mr. Marks' data shows that
in those individuals without evident heart disease at onset,
96.7% survived the ten year period. There was no difference
in the sexes in this group. Of those with heart disease at
the initial attack, 72.1% survived the ten year period with
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little, if any real difference between the sexes. There was
little if any significant difference in the survival percentages
on the basis of the age of the onset of the disease by five
year periods up to 21 years of age.

During the ten year period, 70% of these patients had more
than one attack of rheumatic fever or chorea.

Valvular lesions were of considerable interest. As expected,
mitral disease of some degree was the common finding. There
was, however, a significant predominance of the severer degrees of
mitral disease in the female. This was especially true of so-called
‘pure’ mitral stenosis. Evidence of aortic valve disease oc-
curred in approximately one-half of all patients with rheumatic
heart disease. At the end of ten years a significant number
of females were found to have evidence of slight degrees of
aortic regurgitation. However, there was a very striking pre-
ponderance in the male of so-called ‘free’ aortic regurgitation
(with peripheral evidence of increased pulse pressure).

Other striking observations may be summarized: 1. There
was little correlation between heart size and evident valvular
disease. 2. Prognosis was to a considerable extent depend-
ent in the first decade on the unpredictable severity of re-
current rheumatic fever. 3. Recurrences of rheumatic fever
or the absence of such recurrences obviously influenced the
ten year results, both as to mortality and the degree of per-
manent heart disease. This would seem to indicate that it
-is difficult to make a reliable prognosis prior to adolescence.
4. Heart size, as in the study of Grant:, proved to be of con-
siderable prognostic importance. Those individuals with
considerable degrees of cardiac enlargement did poorly.

This group of 1,000 patients has been followed well into
the second decade® of their disease. Approximately 25% of
the greup have been followed for more than twenty years, in
some instances for more than twenty-five years; 50% have
been followed for between fifteen years and twenty years;
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This latter group carn be easily brought to the 15 to 20 year
observation period by concentration on their records of the
last several years. A fair number of these patients were in
military service and their data have been difficult to obtain.
As yet second decade data have not been well studied as the
decade is yet incomplete, observations being now in progress.
The most active observer of the group (Bland) has been in
military service. Further, it has been difficult to obtain funds
for the varied clerical and other services which are essential
in the accumulation and analysis of data on a large group of
individuals. Unfortunately the natural history of rheumatic
fever and heart disease has not been of sufficient interest for
any of the large foundations to continue active support of
observations over many years.

However, some additional information concerning this
group may be of interest to you, since the average period of
follow-up is approximately 18 years at the present time.
Further evidence of the severity of rheumatic fever and rheu-
matic heart disease is indicated by the fact that an additional
one hundred patients have died since the completion of the
ten year study. This raises the mortality in this long study
period to 30%. Apparently 660 of the 1,000 are known to be
living at the present time. We have been unable to obtain
reliable data on 36 of the total 1,000. It seems likely that
most of these 36 are living, as it is easier to obtain data on
those who no longer survive. Approximately 75% of those
living are still capable of leading a physically active life. In
approximately 25% of the living there is a marked reduction
of cardiac reserve and inability to do much physical activity.
The problems being observed in this group of patients at the
present time are very different from those of the first ten years.
Pregnancy has assumed a reasonably prominent role. Many
of those with little or no heart disease are carrying on work
requiring extensive physical exertion. It has been ratker
striking over the years that physical activity in patients with-
out decrease in cardiac reserve, has produced little if any
evident deleterious effect on the patient. This must be quali-
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fied to omit the question of appreciable physical activity in
the presence of active rheumatic fever.

Of those individuals with potential rheumatic heart disease
at the onset, 87% are known to be living. This further
strengthens the good prognosis, if no heart disease was ob-
served at the initial attack. 7% of this group are known to
be dead and of the survivors, only 40% have any evidence of
rheumatic heart disease, the remaining 60% still being noted
as potential rheumatic heart disease.

Of patients with rheumatic heart disease at the initial attack,
only 54% are known to be living and 43% are known to be
dead. Of the survivors in this group, 75% have some evidence
of rheumatic heart disease. The proportion of the survivors
in this group with obvious reduction in their cardiac reserve
is much greater than those who had no evident heart disease
at the onset.

Bacterial endocarditis has not developed as frequently in
the second decade as we had expected. The number has
grown from sixteen in the first ten years to thirty-one at
present. It is of interest that in this nearly twenty years of
observation, bacterial endocarditis occurred in no single
instance in an individual without evident rheumatic heart
disease prior to the bacterial valve infection. In the past
several years, the use of penicillin has altered the outlook of
this previously fatal infection of the heart valves. Since the
iristitution of this type of treatment, no patient in this series
has died of bacterial endocarditis.

Mitral stenosis has been an interesting feature of the study.
One readily accepts the fact that mitral stenosis is common
in those rheumatic heart disease patients who frequent the
medical wards of our general hospitals with markedly dimin-
ished cardiac reserve and cardiac failure, so often fatal during
mid-life. A considerable degree of cardiac enlargement is to
be found in these individuals. Mitral stenosis and a consider-
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Of more interest is the fact that we see frequently in the
female, mitral stenosis with little or no evidence of cardiac
enlargement. Such patients often do well unless recurrent
rheumatic fever develops, in which event the heart may en-
large considerably and the patient develop failure. In the
female an occasional patient with obvious mechanical diffi-
culty from mitral stenosis is seen, in the absence of appreciable
cardiac enlargement. This group has acute pulmonary embar-
rassment as a rule resulting from emotional experiences or
sudden demands on the heart. It is rarely, if ever encountered
in the male. This striking difference between the male and
female in relation to so-called ‘pure’ mitral stenosis is of
importance. It offers a lead for further studies on factors
influencing the natural history of rheumatic fever.

Chorea has been an interesting feature of this series. Ap-
proximately one-half of all patients had chorea at some time.
In the second decade, chorea was strikingly absent. It did
not occur after adolescence in patients of either sex. It is
our distinct impression that those individuals who had chorea
did better than those who had other and more definite mani-
festations of rheumatic fever. There was a total of some 116
patients who throughout the period of observation remained
free of other manifestations of rheumatic fever than chorea.
For convenience, we have designated these patients as hav-
ing ‘pure’ chorea. Of these 116, only 19 have developed any
evidence of heart disease. This group is predominately female.
It has been rare indeed for a male with ‘pure’ chorea to de-
velop heart disease. Thus, males with ‘pure’ chorea can be
given a good prognosis. Usually they are able to lead a
normal life without detectable heart disease years later. It
seems evident that there is some striking difference between
chorea patients and those rheumatic fever patients without
this symtom complex. Further, there seems to be-a difference
between the male and female chorea patient. This is of some
prognostic importance.

Inferences are frequently made that early diagnosis and
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proper care will distinctly iniluenca the outcome in these
patients. I am sure that you would like to have this matter
discussed, or at least an opinion expressed concerning our
ability to prevent rheumatic heart disease. I regret to say
that I cannot answer this question. I know of no series or
study that has yet proved that early diagnosis and proper
care have markedly influenced the appearance of rheumatic
heart disease or of the ultimate amount of heart disease which
an individual may develop. I do not infer that early diagnosis
and good care do not help, but there are many aspects which
have eluded evaluation up to the present. Exposure to strep-
tococcal infection is one such factor. QOur knowledge is far
from complete in relation to the evaluation of attempts to
protect these patients from respiratory infection. However,
you will agree that these patients should have the benefit of
the application of our present medical knowledge. We need
not only to apply this knowledge, but learn to evaluate the
results of our efforts to alter the disease.

Doubtless you are interested in heart murmurs and their
interpretation and significance. Many diagnostic mistakes
continue tc be based on murmurs alone, These could be
obviated with ease in most instances. Save in unusual cases,
murmurs are less important than heart size. Despite this,
murmurs continue to play a leading role in our teaching and
evaluation of heart findings. In view of our extensive ‘mur-
mur’ experience, some murmurs commonly found in rheumatic
heart disease patients or troublesome in the evaluation of the
presence or absence of heart disease may be discussed:

1. Systolic Murmurs

(a) Significant Apical Systolic Murmurs. We believe
such murmurs to be quite characteristic. They often appear
within a few hours of the anset of rheumatic fever. They
rarely vary during the course of active rheumatic fever save
in the early stages. It has been our experience that systolic
murmurs concerning which there is appreciable difference of
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opinion among the members of our staff, rarely prove to be of
importance. These murmurs are usually at least gracde II or
III by the Levine Classification. They begin early in systole
and are descendic, usually lasting throughout systole. They
vary little with position. They are widely transmitted, are
not appreciably influenced by respiration, and usually are
heard at the lung bases. Such a murmur in the presence of
symptoms suggestive of rheumatic fever is strong corrobora-
tive evidence that the individual has some heart involvement
and that-theumatic fever is the correct diagnosis. Such mur-
murs have to be carefully interpreted along with other fea-
tures. Some degree of cardiac enlargement is usually found
during active rheumatic fever if such a murmur is heard. Fre-
quently the first sound of the heart will be masked, although
sound recordings show that the first sound is not actually dis-
placed. This type of murmur may be caused by mechanisnis other
than rheumatic fevet, such as profound anemia. While we
rather freely make a diagnosis of mitral regurgitation or in-
competence in the presence of such a murmur, it is not actual
proof of valvulitis. It is not indicative or proof of acute or
active endocarditis. However, we do know that mitral valvu-
litis is usual in rheumatic fever and rheumatic heart disease
patients. Such a murmur may result from so-called ring
changes, involving the base of the valve. In a patient with
present or past rheumatic fever, we believ: such a murmur
is indicative of rheumatic heart disease. Once this murmur
appears it usually will be present for a long time, even in the
patient who does well and has an ultimate disappearance of
this and other evidence of rheumatic heart disease.

(b) So-called Functional or Physiological Murmurs.
These murmurs are often confused with those of more definite
heart disease significance. They are more often basal in maxi-
mal intensity and may be very loud, and at times even harsh.
Such myrmurs vary considerably with position, and often may
be heard in one position and not in another. They are usually
influenced by respiration and are rarely heard at the lung
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bases. Such murmurs in the presence of a fast heart rate
are common in children. They are commonly heard first
during respiratory infections. Low-grade fever and such a
murmur are often the bases for an incerrect diagnosis of
rheumatic fever and heart disease. This is a frequent abuse
of diagnostic criteria and the cause of much unnecessary
anxiety. In addition to this type of murmur unimportant
systolic murmurs are often heard maximally at the apex. Such
murmurs usually begin late in systole, are rarely widely trans-
mitted, may vary with position and are not often heard at
the lung bases. It is our belief that such murmurs should be
disregarded as evidence of heart disease.

The mechanism of these functional or physiological mur-
murs is uncertain. There are doubtless various causes. They
occur in many children without other evidence of heart disease
and without rheumatic fever. Many observers believe they
are extra-cardiac in origin. Such murmurs are not infrequent
in patients with rheumatic fever and abundant evidence of
rheumatic heart disease. Even here they seem to be of no
importance.

2. Diastolic Murmurs

(a) Mitral Diastolic Murmurs. In general these are of
more significance than are systolic murmurs. The initial mitral
diastolic murmur in rheumatic fever is a rumble occurring in
mid-diastole, frequently following a third heart sound. In the
past this murmur has been interpreted as being indicative of
mitral stenosis. We now know that this is incorrect and that
it may not be indicative of any real mitra! disease. Some
observers believe the murmur is the result of a third heart
sound plus an auricular component. A large percentage of
such mid-diastolic rumbles disappear as the patient recovers
from rheumatic fever. Neither is the presence of such a mur-
mur indicative of the likelihood of the ultimate development
of mitral stenosis. I have never seen such a murmur in a
rheumatic fever cr heart disease patient who did not also have a
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significant apical systolic murmur. This most frequent mitral
diastolic murmur occurs only in individuals in whom there is
other evidence of rheumatic heart disease.

The characteristic and important mitral diastolic murmur
of rheumatic heart disease is the murmur of mitral stenosis.
We never make such a diagnosis unless there is a pre-systolic
crescendic phase, save in the patient with auricular fibrillation
or congestive failure. Observers disagree as to the necessity
and importance of the presence of a systolic click or snapping
first sound. Observers disagree also as to the significance
of an accentuated pulmonic second sound. For convenience,
we have designated as ‘pure’ mitral stenosis those cases in
which -such a murmur occurs in the absence of any systolic
murmur. Such a finding is not uncommon. This murmur
may be long and extend throughout diastole. In other in-
stances, it is of short duration and heard only late in diastole.
In rare instances, we have seen such a murmur develop dur-
ing rheumatic fever of about a year’s duration. As a rule,
at least two or three years elapse between the onset of rheu-
matic fever and the appearance of such a significant diastolic
murmur. Often the interval is five or ten years. This is the
characteristic murmur of insidiously developed rheumatic
heart disease, and without previously recognized rheumatic
fever. We doubt that auscultatory findings are a reliable
index of the extent of actual mitral valve obstruction. As
previously indicated this may be determined by function,
particularly by the competency of the pulmonary system
under stress and perhaps by auricular size by fluoroscopy.

(b) Aortic. Fully one-half of all rheumatic heart disease
patients develop murmurs indicative of some aortic valve in-
volvement. The characteristic murmur is, of course, an early,
blowing diastolic murmur heard best upon forced inspiration
and along the left sternal border. It may be of any degree of
loudness and has qualities quite similar to those of the signifi-
cant apical systolic murmur. It is usually descendic in quality
and will frequently last throughout diastole. When aortic
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regurgitation or incompetency is considerable, the aortic sec-
ond sound may be masked or displaced. So-called ‘free’ aortic
regurgitation, with peripheral evidence of a high pulse pres-
sure, is not uncommon in this series. It may develop quickly.
Rarely ‘free’ aortic regurgitation develops in a few weeks, and
even suddenly in the event of such an unusual occurrence as an
inverted valve cusp. However, usually this is a slow process.
In rheumatic heart disease there is no correlation between
‘free’ aortic regurgitation and hearts of very large size. In
some of our patients with ‘free’ aortic regurgitation, there is
little cardiac enlargement. This is contrary to the usual ex-
perience with aortic regurgitation from leutic aortic disease.
In such instances, the heart is usually very large. It has been
rather surprising that while aortic disease seems to be more
common in the male, we have a reasonably large number of
females with slight degrees of aortic regurgitation.

Aortic stenosis has not been common in these patients up
to the present time. Perhaps it will be found more often as
the patients age. It has occurred more often in the male. As
yet we have not observed the disappearance of a high pulse
pressure as aortic valve obstruction increases in a patient with
‘free’ aortic regurgitation. In time, we may observe such
an occurrence.

Certain sex differences in the natural history of rheumatic
fever and rheumatic heart disease are being observed. There
is a strong female preponderance in this series. Despite this,
differences are¢ becoming evident and seem significant. Prior
to adolescence, rheumatic fever and heart disease seem to be
equally severe and fatal in the two sexes. Further, severe
rheumatic heart disease (with considerable cardiac enlarge-
ment) in the adult male presents a poor prognosis as it does
also in the female. However, the adult male without severe
degrees of cardiac enlargement seems to have less trouble in
adult life than does the female. Recurrent rheumatic fever ap-
pears to occur oftener in the adult female than in the adult male.
‘Pure’ chorea seems less important in relation to the develop-
ment of rheumatic heart disease in the male than in the female.

B O ™M NI A A A A
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So-called ‘pure’ mitral stenosis occurs less frequently in the
male than the female. As these differences are being studied
at present, actual data must be presented later. However,
such differences seem important and need careful evaluation
and explanation.

The frequency of hemolytic streptococcal infections appears
to be an important factor in the outcome of rheumatic fever
and heart disease patients. In time of war rheumatic fever
occurs as an epidemic disease during mobilization, associated
with hemolytic streptococcal infections. In peace time initial
and recurrent rheumatic fever seems to occur oftener in the
female than the male. Not only does the female experience
the mechanical problem of bearing children, but also she must
care for these children in their early years. This means a
second period of frequent exposure to epidemic hemolytic
streptococcal infections. Exposure to their children’s respira-
tory illnesses may be a significant feature in the natural history
of rheumatic fever in the female adult. Whether this explains
the rheumatic fever differences between the adult male and
female remains to be seen. These are suggestive but ill-
defined inferences that hormonal factors may possibly play
some role. Further study is needed.

It may be well to summarize briefly the experience in this
series of patients with regard to prognosis. Since 20% of
these patients died prior to adolescence, certain prognosis is
inadvisable prior to this time. At an early age, death is cus-
tomary as the result of severe, recurrent rheumatic fever,
associated with a preceding hemolytic streptococcal infection.
The war experience did ‘much to direct attention to the fact
that rheumatic fever occurs in a varying percentage of those
individuals having epidemic hemolytic streptococcal infection.
We may assume that rheumatic fever in a population clearly
indicates epidemic hemolytic streptococcal infections in the
community. This sharply focuses attention on environmental,
as opposed to heredity factors. It also becomes apparent that
in order to make progress against this disease we must orga-
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nize programs of care, which would tend to minimize the ex-
posure of rheumatic fever individuals and their families to
such epidemic factors. This is not easy to accomplish and
few satisfactory community programs are at present in oper-
ation in the United States. The methods for evaluating the
results of such a program have not been clearly defined up to
the present. Sulfa drug prophylaxis has been a tremendous
impetus in relation to the protection of patients from such in-
fections. This has many opponents as well as many enthusi-
astic proponents. It seems obvious that there is much about
sulfa prophylaxis which we must learn and the final outcome
of such prevention measures is unknown. However, the de-
velopment of further prophylaxis studies are urgently needed.
Such measures may not be the final solution to the problem,
but a number of excellent observers feel that protection can

be given in this manner.

A possible exception to the statement concerning the un-
desirability of making a prognosis prior to adolescence, is found
in the patient with chorea. Individuals who define themselves
as ‘pure’ chorea do better than those with other manifestations
of rheumatic fever. This is true of both sexes, but especially
of the male, most of whom reach adult life without evident

' heart disease.

Once full growth has been attained, the prognostic feature
of most importance seems to be the size of the heart. Indi-
viduals with considerable degrees of cardiac enlargement
rarely live beyond mid-life. The story of this group of patients
is well known. Diiferences in the two sexes have been men-
tioned and may offer leads for further study. Also, we must
be alert to evaluate the presence of active rheumatic fever in
the adult, especially in the female exposed to frequent respira-
tory infections of young children. I should like to make an
appeal to physicians to interest themselves in long term
observations and supervision of patients with such a chronic,
repetitive disease as rheumatic fever. Funds have not been
available for observers to study the varying factors which
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seem to influence the progress of this disease. Recently, in
order to stimulate interest in rheumatic fever there has been
formed an American Council on Rheumatic Fever, under the
auspices of the American Heart Association. This Council
is composed of delegates from leading national professional
organizations and individuals who have spent some years
working in the problem. The Council is just beginning to
function. The stimulus for the development of such a Council
came from the state programs now operative under the
auspices of the Children’s Bureau of the Federal Security
Agency, and the experience with rheumatic fever as an epi-
demic disease in the Armed Forces. A conference, attended
by a large number of interested representatives of public and
voluntary organizations, was held to discuss what might be
done about the problem. Without dissenting voice the con-
ference went on record as favoring the development of a
Council under the auspices of the American Heart Association.
The Council has several objectives: The first is to stimulate
the development of community programs. There are only
limited programs throughout the country at the present time,
facilities are limited and there has been relatively little co-
ordinated planning for this important health problem by volun-
tary and public agencies. The Council hopes to stimulate the
development of further planned programs of care at both
voluntary and public levels. The second purpose is to make
the public aware of the problem. In addition, professional
education is to be made available. Finally there is the ques-
tion of research. There are a number of suggestions which
need -extersive and expensive investigation. Some of these
are fundamental in nature, while others are more develop-
mental, particularly with regard to evaluating the results of
treatment. There is an urgent need and a great opportunity
to increase our knowledge concerning this soluble problem.

As a group you are aware of this problem and the need for
further knowledge. Therefore, I express to you a strong hope
that as individuals you seize any opportunity to help in your
local communities or in your professional life by supporting
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any activity which will aid in the ultimate accomplishment of
the purposes of the American Council on Rheumatic Fever.
If these purposes can be partially achieved in the next few
years,.a much neglected health field will have been explored
with doubtless benefit to sufferers from rheumatic fever and
heart disease.

In closing, I should like to congratulate you upon the devel-
opment of the Life Insurance Medical Research Fund as dis-
cussed before you this morning by Dr. Francis R. Dieuaide.
This is a great advance. We can apply only that which we
know and understand. Your help will not only be desirable
but essential, if the Research Fund is to accomplish its worthy
purpose. Here is an opportunity, if funds are significantly
increased, to circumvent many of the ills of the grant-in-aid
system of research financing. Along with many investigators,
Doctor Dieuaide is well aware of these difficulties. Stable,
long-term financing of full time investigators is a great need
in medical research. May the Life Insurance Medical Re-
search Fund result in much needed knowledge in the field of
cardiovascular disease.
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PRESIDENT STREIGHT — Thank you, Dr. Jones, for this very
interesting discussion. The question is now open for discus-
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A MemBeR — Could you tell us how long after rheumatic fever
begins before there is a detectable increase in heart size

apparent?

De. Jones—1I think it may come overnight in a very ill case.
Usually it is slower, but striking and surprising changes
occur, and at the end of the tenth or the twelfth day of fatal
rheumatic fever the heart size may increase obviously in five
or six hours as the fever comes down.

Samz MEMBER — Would that be true of permanent heart en-
largment?

Dr. JoNes—1 think it is entirely a dilation. I doubt if you
would ever have a disappearance of heart disease, a recovery
immediately, although in a period of five or six years it might
very well be.

Dr. LANGNER —What is the present status of Coburn’s intensive
salicylate therapy?

Dr. Jones—1I think I have read four or five papers a day on
that, the majority of which have been against the intravenous
salicylate suggested by Coburn. One or two have been par-
tially supportive. Certainly, our experience —and I believe
it is nearly everyone’s experience — has been that intravenous
salicylate in large doses may no longer be justified. However,
we were impressed with the fact that we observed a reason-
able amount of decrease of the severity of rheumatic fever
under salicylate therapy with high blood levels. I believe
the majority of individuals ultimately go back to treating
rheumatic fever with salicylates because of its effect on symp-
tomatology and not with the idea of curtailing the duration
of the rheumatic fever or preventing heart disease.

Dr. BertHOLD T. D. ScHwARrRz — In determining the presence
of heart impairment due to rheumatic fever, I believe you
have included in that study the presence of a prolonged
interval as the only sign, perhaps. My question is, have you
observed much variability in the duration of the P-R inter-

- e Wemtn
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val — for instance, an individual showing a P-R interval
between .23 and .25 and at other times it may be only .20,

or less?

Dr. JoNes—1 didn't.

Dr. ScEwarz — The duration of the P-R interval —does it
change in your experience?

Dr. Jones— Of course, it will change very quickly in many
instances. I think, however, the question of change has been
greatly overrated, and that, certainly, in chronic rheumatic
fevers the prolongations are markedly fixed for long periods
of time. I may say that in no single instance in the thousand
patients I mentioned was the P-R interval alone considered
sufficient evidence to indicate heart disease, I believe that in
a small number of individuals unquestionably it is probable
that prolongation of the conduction time is supracardiac rather
than indicative of active carditis.

DRr. Ricuaxp S. GueNEr — Dr. Jones, your study was carried
out on a group who received unusually protracted care. I
wonder what is the life cycle of rheumatic fever, in your
opinion, in the general population, such as we are called upon
to evaluate in insurance work where protracted cardiac treat-
ment is not given as a general 1ule, nor good follow-up?

Dr. Jones—1I can’t answer that. I wish I could. I'may say

I have never felt that I had altered the course of rheumatic
fever, except, perhaps, for the individuals with protracted
failure whom I have kept alive by helping them mechanically
until the disease subsided to the point of again having a com-
petent heart. Dr. Bland was particularly interested in the
-question of getting a ‘pure’ series together, and the variations
and variables are so terrific that we have never succeeded.

I doubt very seriously if the prolonged care is the important
feature. I say that very advisedly because long ago I gave

up the idea that a place like the House of the Good Samaritan

justified its existence simply because it kept people in bed

who didn’t develop heart disease. I think what it does is that
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it protects them from exposure to factors that are known to
affect a disease such as rheumatic affections. We have now a
complete service and a fresh atmosphere. If patients get
into our hospital and do not have more pain after they get
in, we expect them to walk out. I am not certain but probably
the most significant reason was the feature of separate beds.
We instituted it; we insisted on it, no matter what the home
surroundings were, and the social agencies and the welfare
agencies got their heads together and are supplying that in-
dividual with a bed by himself. In some of our worst cases
we had three or four children sleeping in one bed, and some-
times two or three of those had rheumatic fever. They did
not have a chance to escape the factors of infection that are
at least associated with that disease.

Dr. ARTHUR E. PARKS — Dr. Jones, one of the most important
matters that we have to decide, in the selection of risks in
our work, is the question of mitral stenosis and aortic valve
involvement. Up until now, we have had to take a very
serious view of these conditions. I have been led to believe
from your paper that if the heart size is normal we may be
able to take a more lenient view of these impairments, par-
ticularly in the case of women who have mitral stenosis and
in the case of men who have aortic involvement. Would it
be your opinion that we should revise our opinion toward
these impairments for the purpose of selecting them as risks?

Dr. JoNes—1I prefer not to answer that. In twenty years,
however, I don’t think there is any question but that those
murmurs are indicative that those lesions alone have had far
too serious significance paid to them. I think that the heart
size is infinitely more important than either of those two le-
sions, although many of our males as they get to be old men
get mitral stenosis. I don’t know but I would state that very
few, certainly the large majority of males with mitral stenosis,
without much enlargement, will do extremeiy well. I think
in the case of mitral stenosis that 33 are ‘pure’ mitral stenosis
out of a thousand, but if a person has good cardiac reserve
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and little or no abnormality in the size of the heart and doesn’t
have aortic regurgitation, I would be inclined to think he was
a pretty good subject. His living conditions would probably
be as important as his heart findings — how closely he is ex-
posed to his own or a number of other small children.

For instance, we lost one of our best physicians in Boston
a few years ago. He had a tremendous amount of rheumatic
heart disease, but he carried on for a great many years, and
then suddenly he went smash, with aortic regurgitation.
Why, his necktie used to bob up and down when he spoke
loudly. He insisted on taking care of the boys in a prep school,
to which he was greatly devoted because he was a graduate,
and he died, as a result, of typical recurrence of rheumatic
fever which he had contracted by taking care of an epidemic
of streptocaccic throats in that school. I think there isn't
anyone here who would have paid any attention to the ques-
tion of curing that man if they had gone on the basis of ordi-
nary heart findings, and yet for more than twenty years he
carried on magnificently and then got nipped, not by his
mechanics but by a recurrence of the disease.

Dr. EeNEsT J. DEWEEs — May I ask Dr. Jones whether in his
experience he has seen an increase in coronary disease among
the rheumatic cases that have recovered?

Dr. Jonrks— We have been very much interested in that be-
cause of the fact that some of our patients have coronary
pain, sometimes very severe coronary pain, and of course,
there is a well-known work of Karsner in relation to rheu-
matic fever and coronary disease, but in our group we have
not observed it as yet. Of course, it may turn out to be true
when they get older but up to the present time certainly,
there has been no increase in coronary disease since the '30’s
in our hospital.

PresipENT STREIGHT — Qur next paper is on “Exploratory
Electrocardiograms” and will be given by Dr. Jan Nyboer,
Assistant Medical Director of the Connecticut Mutual Life
Insurance Company. Dr. Nyboer!




EXPLORATORY ELECTROCARDIOGRAMS
EXTREMITY, PRECORDIAL, ESOPHAGEAL

AND
DISCUSSION OF THE Q, ELECTROCARDIOGRAM

By Jan NyBoEr, D. Sc., M. D.
ASSISTANT MEDICAL DIRECTOR

The Connecticut Mtutual Life Insurance Company
EXPLORATORY ELECTROCARDIOGRAMS

The interest and usefulness of the exploratory leads in
electrocardiography are steadily increasing in clinical, public
health, and industrial medicine. The introduction of mechanical
" recording will make the technique more convincing and useful;
however, the principles (1,2,3,4,18a,18b,21,42), and results of
exploration have been well established before this advent.

The purpose of exploring is to discover and amplify local
processes (2,3,4,21) in the heart, such as infarction and ectopic
foci of idiopathic rhythms not easily demonstrated in the
standard potentials. Arrangements to tap the unipolar poten-
tials of the extremities are easily accomplished by the methods
of Wilson, et al. (12,13) and Goldberger (#2). The form of
indirect potentials from the anterior myocardium, using any
one of several indifferent electrode connections (15), is now
quite well understood. There has also been some investiga-
tion of the retrocardiac potentials from the surface of the
body (#5,#9) ; however, the best and nearest approach to this
region is made by exploring the potentials in the esophagus
(5,6,7,833) at well-defined anatomical levels, The principal
purpose of this paper is to correlate and demonstrate the form
of these various regional electrocardiograms in conditions
which are established from the history and findings in each

case.
31
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Figure la illustrates the method of introducing an elec-
trode at the end of a No. 12 Levine rubber catheter via the
nasopharynx and esophagus to the stomach. In this manner
indirect potentials can be recorded from the left ventricle,
left auricle, and aortic regions. The technique is identical
to that of passing other enteric tubes. Topical anesthesia
of the oral pharynx is imperative in irritable throats. Explora-
tion (&) is usually made in 2.5-centimeter steps from a level
of 60 centimeters to 25 centimeters from the nares.

On examination, the graphs from the various anatomic levels
are identified physiologically by the form of the auricular
P-wave (Fig. la, 2a). A Wilson’s central terminal is recom-
mended as the indifferent electrode. The potentials are re-
corded so that an electropositive deflection is directed upward.
The supro-auricular level is identified by a smooth or notched
inverted P-wave. During the chief P-wave deflection the
action current is traveling away from the electrode. The auri-
cular level (E.A.) is identified by sharply diphasic or poly-
phasic P-waves. The form varies physiologically in variabie
anatomic relation to the sinus pacemaker. The upper region
is chiefly electronegative, and the lower region is chiefly elec-
tropositive. These deflections are usually much larger than
those of the standard leads. The sharp plus-minus deflection
(similar to the RS complex) is known as the auricular intrinsic
deflection of Lewis (I8a) and is absent in supra-auricular and
ventricular potentials. The P-wave at the ventricular level
(E.V.) is smooth or notched and upright anteriorly and pos-
teriorly. During its chief deflection the action current moves
toward the electrode position.

The form of QRS and T is also typical at each level and over
each ventricular chamber, as illustrated (Fig. la, 2a). In
brief, at the supra-auricular and auricular (E.A.) level, QRS
is chiefly electronegative, as the action current is traveling
away from the electrode. At left ventricular levels anteriorly
(IV) and posteriorly (E.V.), the QRS-T complexes are usu-
ally similar and predominantly electropositive and, therefore,
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upright, as the action current is moving toward the electrode
near the epicardium. Depolarization of ventricular muscle
usually proceeds from the endocardium (Fig. 1b) and moves
toward the outer surface. The onset of the RS is at the moment
the area under the electrode becomes electronegative. This is
known as the ventricular intrinsic deflection, and it occurs earlier
in the QRS cycle over the right ventricle than over the left ven-
tricle, as the walls are, respectively, thin and thick. The process of
activation, therefore, varies in time. Normally, R is short and
S is long over the right, and R is long and S is short over the
left ventricle. All portions except the RS, Q or QS inscriptions
are extrinsic movements of the action current in direct or indirect
leads over the ventricles.

The form of potentials in the ventricular cavity is also pre-
determined, and usually these are the inverted form of the
epicardial potentials. As the endocardium is electronegative,
the moment the signal is distributed by the Purkinje network,
the action current immediately travels away from any elec-
trode in this position. The P-wave is electropositive, while
the QRS and T are chiefly electronegative. This was demon-
strated on frog and cat hearts by MacCleod (19), on dog hearts
by Wilson (21,26), et al,,-and recently on human hearts by
Hecht (34). The electrical potentials over large areas of
myocardial infarction are similar to the intraventrioular po-
tentials, as the polarizing process of the wall has been trans-
planted by one of volume conduction, such as takes place in
metal conductors.

In regard to wunipoler extremity leads, the contributions of
Wilson (13), Hecht (16), Goldberger (45), Myers (35), and
Lyle (36) are particularly helpful. The left leg potential in
differentiating physiological and 'pathological Q-waves is prom-
ising. In general, the P-wave, QRS, and T-wave are princi-
pally negative in the right arm potertial in normal cases,
whereas the left leg potentials are principally electropositive.
The left arm potential is nearly iso-electric when the electrical
axis is normal; however, a shift to the right produces electro-
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ESOPHAGEAL

NORMAL ELECTROCARDIOGRAM

Fig. 2B

- This is a detailed observation of the preceding normal study and reveals

the usual transitiona! patterns from right to left ventricle, anteriorly,

and from lower to higher regions in the esophagus in relation to
ventricle, auricle, and regions above this, posteriorly.

v
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negative patterns, and a shift to the left, electropositive pat-
terns. Wilson (46) reported to this convention the useful-
ness of extremity potentials in association with the standard
and precordial leads in predicting and differentiating whether
the axis was affected by hypertrophy or merely rotational
shift in the anatomic axis of the heart.

In medical underwriting we, too, are confronted with the
problem of becoming more familiar with all types of explora-
tory leads. How else can we become familiar unless we
constantly review our subject, our typical cases, and try to
understand the physiological background of this recognized
diagnostic tool in heart disease? I trust the following cases
will assist each of us to formulate a more rational concept of
the electrical field of the heart. For brevity’s sake, we will
delete some subjects, but these will appear in the final mono-
graph. Precordial and esophageal electrocardiograms are se-
lected and illustrated from the various levels indicated; how-
ever, the discussion is based on six precordial and about ten
esophageal exploratory points, three unipolar extremity, and
the conventional standard potentials.

The Detailed Normal Study and Considerations Using Standard,
Unipolar Extremity, Precordial, and Esophageal Leads.

The graphs (Fig. 2b) were obtained from a normal male
subject, aged 22, These were previously illustrated in less
detail using one selected lead from the region of the pre-
cordium and two from the esophageal region of the left ventricle
and auricle. (See Fig. 2a.)

The standard leads (¥_ sensitivity) are within normal limits of

the Table I elaborated by Wilson and Nyboer (9). They
show a normal electrical axis of approximately 60°, a normal
PR interval of 0.16 seconds, and a normal QRS interval of
0.08 seconds.

The unipolar extremity leads (12), were taken as plus-minus
exploratory potentials (_Iti_ sensitivity) using Wilson’s central
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terminal as the indifferent electrode. Einthoven's law may
be applied to these as well as to the standard leads. The sum
total of the given electrical potentials of the three extremities,
i, RA (the right arm potentials) plus LA (the left arm
potential) plus LL (the left leg potential) is equal to zero.
Mathematically this may be written RA -4 LA 4+ LL = 0.
On rearranging the equation RA -+ LL == - LA and substi-
tuting values of RS (or QR) from the graph, it is readily
seen why the left arm (LA, see graph) is nearly at isopotential
in normal subjects with an electrical axis of about 60°. In
this subject a bizarre QRS voltage is present in this lead
The comparatively large voltage of Lead II is self-explanatory,
since it is the result of the difference in potentials between
the foot and the right arm; in this case LL (<4 .86) minus
RA (~.75) equals Lead II voltage (1.61 millivolts). A cas-
ual glance at QRS, in the graph confirms this observation,
since it is approximately 1.65 millivolts. This law also gov-
erns the size and direction of the remaining deflections, i. e.,
P, T, and U.

The normal forms of QRS-T in the extremity potentials were
initially described by Kossmann and Johnston (12), who studied
thirty normal male subjects. Their results were summa-
rized by Wilson before this convention in 1942 and are repro-
duced here (Table I). At the same time Wilson, et al., (46),
reported a study of factors producing axis deviation in these
leads. In general the chief deflection in QRS and the T-wave
is electronegative and downward in RA, while in LL the chief
deflection in QRS and the T-wave is electropositive and di-
rected upward in normal subjects. ILead LA shows consider~
able variation with slight or moderate shift in electrical axis;
the chief deflection in QRS is usually electropositive in left
electrical axis, and it is usually electronegative in right axis
deviation; the T-wave may be iso-electric, diphasic, electro-
positive, or electronegative in normal cases; this is confirmed
by the normal table of these potentials. No known data is
available on the U-wave of these electrocardiograms; how-
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ever, it is observed as inverted in leads opposite the auricle
and usually upright in precordial and esophageal ventricular
leads.

The normal forms of the P-wave in the extremity potentials are
of interest since they are often compared with exploratory
potentials elsewhere. In RA it is inverted and electronega-
tive; in LA it is usually diphasic or nearly iso-electric; and
in LL it is upright and electropositive normally. When dex-
trocardia is present and the pacemaker of the action current is
in the sinus node, the P-wave in the RA lead becomes upright
and electropositive. If the P-wave in Lead I is difficult to
differentiate, the decision of normality or abnormality regard-
ing the pacemaker may be made by this accessory lead (RA).

The precordial potentials were taken as plus-minus exploratory
leads (N string sensitivity) using Wilson's central terminal
3

as the indifferent electrode. The summary of the voltages
found in thirty normal male subjects with serial precordial
leads was also originally reported by Kossmann and Johnston
(12). Their results are also combined in Table I.

The various potentials of the precordium across the region
of the ventricles are defined as follows: YV, is obtained from
the right sternal border and fourth intercostal space or lower;
V, from the left sternal border and fourth intercostal space or
lower; V, over the fifth rib and halfway to the mid-clavicular
line; V, over the {ifth intercostal space, mid-clavicular line;
V, over the sixth intercostal space and anterior axillary line; V,
over the seventh interccstal space and left mid-axillary line.
These various points may be explored in connection with other
indifferent electrodes and designated when it is CF (chest-foot),
CR (chest-right arm), CB (chest-back), or CL (chest-left
arm) connection (15).

. In normals it is seen that R becomes progressively larger
as we pass from right to left, reaching a maximum voltage at
points 4 or 5 and after this usually diminishing. The S wave
is usually maximum at point 2 and becomes progressively
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smaller on transition to the left. It may often disappear at
point 4-or 5. A small Q may be found normally at points
4, 5 or 6. T is usually largest at point 2 or 3 and becomes
smaller to the right and left of this position. RS is referred
to as the ventricular intrinsic wave; it begins rather early
over points 1 and 2 and occurs usually in the first one-quarter
or two-hundredths of a second after the beginning of the
normal QRS interval; it begins later over points 4, 5, and 6, and
is usually mid-way in the QRS interval or is about four-
hundredths of a second in time. The position of the be-
ginning of the intrinsic wave varies with hypertrophy (16),
bundle branch block (12), and myocardial infarction (10),
particularly of the anterior wall.

The Normal Study of the Esophageal Lead (7,8): (Fig. 2b)
An electrocardiogram is made from an electrode tip placed in
the lower end of the esophagus or cardiac end of the stomach
(55 to 60 cm. from the nares) and then subsequently at 2.5 em.
steps above the preceding level until a region 25 to 30 ¢m. from
the nares is reached. The central terminal of Wilson is again
used as the indifferent electrode. An electropositive potential
deflects the string upward, and an electronegative one deflects
it downward.

Opposite the ventricle (55 to 45.0 cm.) the P-wave is usually
smooth and upright, closely resembling P, and P, in general
form. The QRS complex resembles that obtained from points
4 to 6 on the precordium. The T-wave is upright and re-
sembles those points from 4 to 6. The Q-wave is never large
normally, and if it exceeds 0.3 to 0.4 mv. or is greater than
20% of the R-wave in this same lead, it is probably abnormal
in magnitude. The RS deflection is the intrinsic wave in
this region.

At the border of the auricle and ventricle (42.5 cm.) the electro-
cardiogram often takes on characteristics of both auricular
and ventricular leads and, therefore, is difficult to define with
respect to the individual deflections.

iﬂ




44 Fifty-fifth Annual Meeting

Opposite the auricle (40 to 32.5 cm.) diphasic or polyphasic
P-waves are present at several positions. The sharp down-
ward movement in the P-wave is the so-called auricular intrin-
sic wave of Lewis (18). This wave is not found in the P-
waves of the standard leads, nor in any exploratory leads
directly or indirectly over ventricular muscle or of the ex-
tremities. This type of P-wave is a physiological index of
the anatomical position of the electrode adjacent to the auricle
(7). The major deflection of the P-wave of the E.A. lead
is inscribed above, equally, or below the isopotential line, de-
pending upon the position of the lead in relation to lower,
middle, or upper fraction of the left auricle. Often a depressed
segment is noted following the P-wave. This is evidence of
the T-wave of the auricular deflection. It is sometimes
responsible for occasional slurring of the QRS deflection
when merging with it (I9). The QRS complex usually has
a deep Q followed by an R spike of variable size. The RS-T
segment is usually iso-electric and the T-wave is normally
inverted in these leads.

Above the auricle the P-wave is smooth and inverted, resembling
that found in the unipolar right arm potential (RA). The
QRS and P-wave also follow the characteristics of this same
lead.

U, the sizth wave of the electrocardiogram, is usually upright
in esophageal ventricular leads and inverted in esophageal
auricular leads. It is inverted in leads above the region of the
auricle when this wave is present. It is no larger than the
same wave when found in the precordial potentials (20).

In summary, the serial precordial potentials have a charac-
teristic pattern over the right ventricie and also over the left
ventricular region. The latter closely resemble esophageal
ventricular electrocardiograms. The esophageal auricular
leads are easily identified by the characteristic P-wave (usu-
ally diphasic) in normal subjects.
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Anterior Myocardial Infarction

B. B., a man aged 62, was admitted to the Bellevue Hospital
on October 3, 1941. He complained of moderate precordial
and back pain for about two days; however, vague precordial
pain was present for two weeks before entry. Slight swelling
of the ankles was noted in the evening over this same time.
Dyspnea on exertion has been present for a long time. On
physical examination the blood pressure was 100/58, the pulse
rate 88, the heart sounds were fair, the rhythm was regular, no
murmurs were heard, and moist rales were present at the
posterior lung bases and higher. The initial electrocardio-
gram was equivocal. Later typical and progressive changes
were found adequate to establish the diagnosis of anterior
myocardial infarction. No digitalis was given at any time.
There was no enlargement of the heart on a two-metre X-ray
film.

The standard potentials (N, sensitivity) of October 17, 1941,
(Fig. 3) show a low voltage tendency, a normal electrical
axis, a small Q,, an iso-electric RS-T, segment, and inverted
T,. Except for the bizarre QRS, and sharply upright T,,
there are no other striking abnormalities in these leads. These
findings are suggestive of anterior myocardial infarction.

The single extrewmity potentials (_2_113 sensitivity) show a low

voltage, diphasic T in lead RA and sharply upright T-wave
in lead LL as the major deviations from normal. A small
Q-wave is also present in LA and a small initial R is present
in RA. These combine to form a Q-wave in Lead I.

The precordial potentials (N sensitivity) are normal at points
1

1 and 2 and abnormal at points 3, 4, and 5. The Q-wave is
the only QRS deflection and is followed by a diphasic (plus-
minus) T-wave at point 3. The QRS complexes are normal
at points 4 and 5; however, the T-waves are abnormally in-
verted at these points. These findings are specific for anterior
myocardial infarction. The central mass of infarction is probably
below point 3.
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The esophageal potentials ( _til_ sensitivity) are essentially normal

above the auricle at point 30; however, opposite the auricle
abnormal diphasic or upright T-waves are found at points
32.5, 37.5, and 45.0. Opposite the ventricle, the entire QRS-T
is of the normal type at all points, including 50.0, 55.0, 57.5,
and 60.0.

In summary, the standard leads are assisted by the pre-
cordial leads in establishing a diagnosis of anterior myocardial
infarction. The esophageal ventricular leads were essentially
negative in this study; this is consistent with the academic
findings.

Incomplete Anterior Myocardial Infarction

W. B., 2 man aged 49, complained of intermittent stabbing
pains for about two and one-half years, which started in the
right wrist, radiated upward to the shoulder and then across
the anterior chest to the substernal region. It was initially
precipitated by exertion, but now occurs spontaneously three
to four times at night. No relief followed administration of
nitroglycerine. At present tolerance to exertion is limited
to one-half flight of stairs, or walking a distance of one block.

In 1940 he had two admissions to Bellevue Hospital, where
diagnoses of duodenal ulcer and arteriosclerotic heart disease
were made. The positive findings at that time were: (1) The
gastro-intestinal X-ray series showed a persistent deformity of the
duodenal bulb; (2) The gall bladder study showed a normal
outline but a sluggish evacuation after the fatty meal; (3) The
electrocardiogram was suggestive of myocardial changes;
(4) Partial relief of symptoms was obtained with intravenous
administration of cobra venom.

_The positive history and findings on this hospital admission
were: (1) Inability to work for two and one-half years; (2) The
aortic second sound was accentuated, and his blood pressure
was 148/100 on admission and later 128/90; (3) The sedimen-
tation rate was 35 and 42 mm. on two occasions; (4) Blood
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Exploratory Electrocardiograms 51

cholesterol and its esters were increased on two examinations;
(5) A roentgenogram of the heart showed an aortic configura-
tion and slight left ventricular enlargement; (6) An electro-
cardiogram showed moderate left axis deviation, abnormally
inverted T,, low, upright T,, iso-electric T,, and borderline
Q, of 0.4 to 0.5 millivolts. No conclusive evidence of localized
myocardial damage was ascribed to these findings.

On April 19, 1941, a detailed electrocardiographic study was
made, as shown in Fig. 4. The standard potentials (N sensi-

tivity) were similar to those described above. These findings,
however, are non-specific for myocardial infarction of the
anterior wall and might be found as a result of hypertrophy
of the heart of any cause; therefore, the electrocardiograms
are equivocal for myocardial infarction.

The single extremsty potentials (N sensitivity) are of no assist-
1

ance in this case but are abnormal with respect to the T-waves
in RA and LL, which are upright and iso-electric, respectively.
Q is present in LA and initial R in RA. These combined to
form a deeper Q in lead I.

The precordial potentials (about ¥ sensitivity) show normal

findings at points 1, 2, and possibly point 3. At points 4, 5,
and 6 the Q-waves are of the border-line type, measuring 0.5
millivolts or less. The T-wave is iso-electric at point 4 but
inverted 0.25 millivolts at points 5 and 6, which findings are
all abnormal. The RS-T segments are iso-electric through-
out points 1 to 6. These findings again presuppose a change
in the myocardium beneath the electrode at points 4, 5, and
6; however, they do not conclusively prove its local character
unless it is absent from the posterior myocardium. In left
ventricular hypertrophy a T-wave change also takes place in
the esophageal ventricular region.

The esophageal potentials (about 2: sensitivity) may be of

assistance in this interpretation. Point 27.5 is not abnormal
and is above the auricle. Points 35.0, 37.5, 40.0, and 42.5 are
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Exploratory Electrocardiograms 53

opposite the auricle and are possibly abnormal with respect
to the T-waves, which are also modified by mechanical move-
ment of the electrode during ventricular systole.

Points 45.0, 50.0, and 52.5 are in the region of the ventricle.
These show an initial slurred R-wave of about 0.4 millivolts
or less followed by RS, beginning mid-way in the QRS inter-
val. This identifies its left ventricular origin, and, therefore,
the QRS must be considered normal but modified, secondary
to left axis deviation. The T-wave in each instance is nor-
mally upright but occasionally shows a mechanical artefact.

Thus, it appears evident that the changes in the exploratory
electrocardiogram originate on the anterior myocardium of
the left ventricular region. An infarct usually produces local-
ized changes and in this case does not appear to involve the
entire myocardial thickness beneath the electrode.

Typical Posterior Myocardial Infarction

J. E., a man aged 38, initially suffered from severe pre-
cordial pain following light physical work on August 7, 1940.

This pain was not relieved by two hypodermic injections. He
was then hospitalized, and a diagnosis of myocardial infarc-
tion was made by the routine electrocardiogram. His clinical
course was satisfactory. He came to us for special study on
January 16, 1941, about five months after his symptoms be-
gan. On physical examination, his blood pressure was 140/75,
pulse rate 110, and there was no evidence of murmurs, ab-
normal tones, or enlargement of the heart. There were slight
dyspnea, orthopnea, and anginal pain on moderate exertion.

The standard leads (¥' sensitivity) show a Q,T, type of elec-
trocardiogram (Fig. 5) typical of a posterior myocardial infarc-
tion. It should be noted that Lead 1 is normal; Lead 2 is
abnormal and has a Q of 0.3 millivolts, an iso-electric RS-T
segment, and an inverted T-wave of 0.1 millivolt. Lead 3

shows an abnormal Q of 0.7 millivolts-as the only QRS deflec-
tion, followed by a sharply inverted T-wave of 0.4 millivolts.

=
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The PR interval equals 0.14 seconds. The QRS interval
equals 0.08 seconds. (Time is recorded in 0.10- and 0.02-
second intervals throughout this record only.)

The unipolar extremity potentials (N sensitivity) are abnormal
1

with respect to lead LL. This potential shows a deep Q-S
complex followed by an inverted T-wave. The foot-potential
often shows this deviation when there is infarction of the
posterior-ventricular wall.

The unipolar extremity potentials of Fig. 5 and Fig.
7 are recorded incorrectly since the algebraic sum
of these potentials at a given moment do not appear
to be equal to zero. The form and magnitude of
these potentials may be predicted from the standard
leads by applying the following formula derived from
Wilson's data.

RA = —14 (I 4+ III)
LA = +3 (I — III)
LL = +% (II 4 IID)
The augmented unipolar extremity potentials are
1.5 times these values.

The precordial tracings showed normal transitional changes
from right sternal border (V,) to left mid-axillary line (V,)
positions, all taken at normal string sensitivity. These indi-
cate a normal anterior myocardium and closely resemble simi-
-lar potentials taken from the normal subject (Fig. 2a and 2b).

The esophageal exploratory electrocardiograms (N sensitivity)

are normal opposite the auricle in tracings 35.0 to 42.5 cm.
from the nares. Leads 5 cm. or more below the last-named
level show an absence of an auricular intrinsic deflection.
This is taken to indicate that the electrode is opposite the
_ posterior portion of the left ventricle or below the diaphrag-
“matic region of the heart when it is lowered into the stomach.
In each of these tracings (45.0 to 60.0 cm.) an initial deep Q-
wave of 1.3 millivolts (maximum) is the only QRS deflection
present. It is followed by a deeply inverted T-wave. These
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Exploratory Electrocardiograms 57

are abnormal and localize the myocardial infarct in the pos-
terior region of the left ventricle. Esophageal leads at 27.5
cm. and 30.0 cm. are taken above the auricle and are in the
region of the arch of the aorta.

A study of the listed criteria for diagnosis of myocardial
infarction summarizes the findings in the electrocardiogram
in this disease. Thus, in this case a complete investigation
of the electrical field of the ventricles has confirmed our im-
pression obtained of this disease from the standard leads. The
abnormal QRS and T in the E.V, lead are similar to the form
of QRS and T taken directiy from leads over the “central
area” of infarctions produced experimetally in animals by
Wilson (21).

Acute Stage of Posterolateral Myocardial Infarction

R. B., a male actor, age 64, two days prior to this investiga-
tion developed an acute, severe substernal and epigastric
pain which was followed by vomiting while at a social func-
tion. He denied the use of alcohol at the time. Bystanders
report he was in a cold sweat and almost fainted. Soon after
this he was admitted to the hospital, where his pain was
partially relieved by a hypodermic injection of morphine. On
physical examination he showed signs of cardiac distress at
rest. His blood pressure one month previously was 135/85;
on admission, 134/94; and one day later, 98/62. The pulse
ratc was 78, the heart tones generally poor, a pulse alternans
was present on the second day, the apex was 2 cm. to the left
of the mid-clavicular line, and the temperature was 103° T.
The rest of the findings were irrelevant to this study except
for the (four-lead) electrocardiogram, which was typical of
recent myocardial infarction.

On October 7, 1941, (Fig. 6a) the standard electrocardiogram
(N sensitivity) shows low voltage P-QRS complexes in all

leads. Lead I form is essentially normal. Lead II shows
a Q-wave of 0.1 millivolts, an abnormally elevated RS-T seg-
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ment of 0.3 millivolts, and a notched, upright T-wave. Lead
IIT is abnormal throughout, showing a deep Q-wave of 0.4
millivolts, which is equivalent to the largest R-wave in Lead I.
The RS-T segment is elevated 0.2 millivolts, and T is diphasic.
These patterns are consistent with acute posterior myocardial
infarction.

The cxtremity potentials (2N sensitivity) show an abnormal,
bizarre QRS in RA followed by a slightly depressed RS-T and

-iso-electric T-wave. Lead LA shows an abnormal, ‘slightly

depressed RS-T segment. Lead LL shows an abnormal Q-
wave of 0.15 millivolts, equivalent to the tallest R in these
leads. The QRS is followed by an abnormally elevated RS-T
segment and diphasic T-wave. LL closely resembles Lead
IIT and confirms the diagnosis of posterior myocardial infarc-
tion.

The precordial study (IE sensitivity) is abnormal in all posi-

tions examined. At peints 1, 2, and 3 the R-wave appears
exaggerated, and there is a depression of the RS-T segment.
At points 4 and 5 the QRS complexes are normal; however,
the RS-T segments are depressed. These findings at points
1 to 5 are consistent with an infarction directed on the opposite
wall (posterior). At point 6 a bizarre, low volitage QRS
complex initiated by a2 Q-wave is present. This is followed
by an elevated RS-T segmeut and a diphasic T-wave. These
last findings suggest a possible lesion of the lateral or apical
region. They are similar to curves taken over the border-line
of infarcts produced experimentally in dogs by Wilson, et al (21).

The csophageal clectrocardiograms (N sensitivity) in this case
1

are of assistance in localizing the lesion suspected by the
standard and unipolar extremity leads. Unfortunately, the
P-waves are of abnormally low voltage in all the esophageal
leads, as well as in the standard leads. This leads to diffi-
culty in differentiating the curves at their respective levels;
however, the tracing taken at 30 cm. is judged to be above
the auricle; it is bizarre, low in voltage, and similar in many
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Exploratory Electrocardiograms 61

respects to RA. Curves labeled 35.0, 40.0, and 45.0 are
questionably opposite the auricle. They deviate little from
the normal form except for a slight elevation of the RS-T segment.
Electrocardiograms designated 47.5, 52.5, §5.0, 57.5, 60.0 are
undoubtedly close to the ventricle, since the P-waves resemble
P, and P,. The form of QRS is abnormal in each case. The
Q-wave is prominent in each, and there is no significant R-
wave except at 60 cm. The RS-T segments are elevated, and
the T-waves diphasic (plus-minus). At the last level (60
cm.) the QRS is of low voltage and is chiefly RS followed
by an upright T-wave. As this probably is in the stomach
and beneath the heart, it appears to reflect a more normal
myocardium in that region.

In summary, the finding of deep Q in the E.V. lead, as well
as the elevated RS-T segment and T-wave change, is suffi-
cient evidence to base a diagnosis of acute myocardial infarc-
tion in this case.

Subacute Stage of Posterolateral Myocardial Infarction

R. B., 2 male actor, aged 64, was studied previously (Fig. 6a)
on October 7, 1941. He developed bronchopneumonia requiring
oxygen and sulfathiazol therapy for about one week. He showed
progressive cardiac improvement. He had no complaints
on the nineteenth day of his disease, when the following study
(Fig. 6b) was made.

The standard electrocardiograms (ng_ sensitivity) show per-
sistent low voltage and deep Q, and Q,, a disappearance of ele-
vated RS-T, and RS-T, segments, and a mnoderate inversion of
T, and T, by comparison with previous study.

The unipolar cxtremity potentials (g_?_ sensitivity) show
changes in each lead; however, the persistent Q, the disappear-
ance of elevated RS-T, and appearance of inverted T in the LL

lead are the most important. These suggest indirectly the pres-
ence of a posterior myocardial infarct.
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The prccordiai potentials (N sensitivity) show an abnormal,

exaggerated R-wave at point 2 and possibly at point 3; however,
the intrinsic interval is not definitely delayed at poiuts 1, 2, or 3
over the right precordium. This rules out a change due to hyper-
trophy of the right ventricle. The QRS complex is bizarre and
abnormal at point 6 on comparison of both tracings. The RS-T
segments are now nearly iso-electric at points 1, 2, 3, 4, and §5,
where they were depressed on October 7, 1941, and at point 6
the RS-T is also iso-electric; however, it was elevated previously
(Fig. 6a).

The esophageal potential (g sensitivity) at point 30 is consid-

ered above the auricle and not abnormal. Points 35, 40, and 42.5
are considered proximal to the auricle and essentially normal.
Points 47.5 and 52.5 are considered opposite the ventricle poster-
iorly and proximal to the central arez of infarction, if we may
judge by the deep Q and inverted T in this region. Point §5.0
may be at the margin of the infarct, whereas points 57.5 and 60.0
are proximal to healthy heart muscle near the stomach or esoph-
agus.

In summary, the comparison study of Fig. 6a and 6b show
progressive changes in the standard and all the exploratory po-
tentials within two and nineteen days after the dnset of the in-
farction. The E. V. leads localized the posterior area of infarc-
tion, whereas point 6 on the precordium was indicative of in-
complete lateral wall infarction; therefore, this is a combined
lesion of posterior and lateral wall as judged by the exploratory
electrocardiograms. :

Subacute Stage of Posterolateral Myocardiai Infarction

M. N., 2 man aged 62, was admitted to the hospital on Sep-
tember 30, 1941. He complained of an acute attack of abdominal

‘soreness, weakness, perspiration, and dyspnea six days before

entry. Dyspnea and weakness persisted. During the past year he
has complained of frequent gas and sour eructations and pre-
cordial distress with exertion and meals. He has been unable to
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Exploratory Electrocardiograms 65

work for the past year. Two weeks before entry a physician said
his blood pressure was normal and stated that his symptoms were
related to his heavy smoking. His blood pressure was “12 points
below normal four year ago.” During the first and second hos-
pital weeks his sedimentation rate was elevated ; however, he had
a normal leukocyte count.

The standard lead electrocardiograms showed progressive
changes of the Q,T, type prior to the present study. These po-
tentials, (¥ sensitivity) on October 17, 1941, (Fig. 7) show a

typical Q,T, pattern with a deep Q, and Q,, iso-electric RS-T seg-
ments, and sharply inverted T, and T,.
The single extremity potentials (2N sensitivity) show marked
1

variations from the normal in lead LL, in which Q is deep and
the only QRS complex followed by a deeply inverted T-wave.
This is indirectly suggestive of posterior myocardial infarction.

The precordial potentials (_111 sensitivity) are essentially nor-

mal at points 1, 2, 3, and 4; however, R at point 2 appears taller
than normal. There is no evidence of delay in the intrinsic inter-
val over the entire precordium. QRS is not abnormal at points §
and 6; however, the T-waves are gbnormally inverted and sug-
gest myocardial changes of the apical or lateral wall.

The esophageal potentials (g sensitivity) are within normal

limits at points 32.5, 37.5, 40.0, and 42.5, which are proximal to
the auricle. At points 47.5, 50.0, 55.0, and 60.0, which are proxi-
mal to the ventricle, the entire QRS-T complexes are abnormal
and indicate a large central area of infarction of the ventricle
proximal to the esophagus and stomach wall.

In summary, the standard, unipolar extremity, precordial, and
esophageal potentials are indicative of posterior and lateral myo-
cardial infarction.

i Incomplete Infarction of the Posterior Wall—Chromic

S. O., a man aged 62, (on March 7, 1938) suddenly began to
have a burning pain in his chest. At home, he was relieved by a
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“hypodermic” injection and bed rest. After nine days, however,
he went out walking again and experienced a similar pain. A
few weeks later he was studied in the cardiac clinic. His blood
pressure was 162/94, the pulse rate was 84, the apex was 12 em.
from the mid-sternal line in the fifth intercostal space, a systolic
murmur was constantly present at the apical region, Ly fluoros-
copy the left ventricle was moderately eniarged and the aorta was
markedly widened, and an electrocardiogram on April 6, 1938,
showed first-stage A-V block with a PR interval of 0.22 seconds
and a QRS of 0.08 seconds. A Q,T; type of abnormulity was in-
dicative of a recent myocardial infarction.

During the following year marked clinical improvement was
noted, while there was only occasional pain over the precordium
on exertion, easily relisved by rest. His blood pressure was 120/
90 on March 27, 1939. During November and December, 1940,
ke was hospitalized for furunculosis and diabetes, which was con-
trolled without insulin. On September 26, 1941, he had no sig-
nificant cardiac complaints. He walked vigorously. His blood
pressure was 130/78 in the right arm and 126/82 in the left arm,
the brachial arteries were tortuous, the heart tones were distant,
while the systolic murmur persisted at the apex, and there were
no signs of decompensation.

In September, 1941, (Fig. 8) a standard and complete explor-
atory electrocardiogram showed the rollowing abnormalities: the
standard Ilcads (N sensitivity) show the typical Q,T, pattern

i

with persistent small Q,, deep Q;, inverted T, and T, with a
tendency to low QRS,, ,, and ;.

The extremity potentials (1!1 sensitivity) show a prominent R

in lead LA, while QRS in LL is bizarre, initiated by a small Q
of 0.1 millivolts and fullowed by an inverted T-wave, suggesting
an abnormality of the posterior myocardium.

The precordial potcutials (N sensitivity) are normmal from all
1

conventional points (V,-V,).




68 Fifty-fifth Annual Meeting

The esophagcal elcctrocardiograms are normal from points
proximal to the auricle (Fig. 8:32.5, 35.0,37.5, 40.0, and 42.5);
however, opposite the ventricle (45.0, 47.5) the curves are ab-
normal in that the Q-wave is approximately 0.6 millivolts or
greater than 50% of the R deflection in the same lead. At lower
levels (52.5), possibly in the stomach, the QRS appears normal,
but the T-wave is inverted and abnormal. These changes in the
posterior ventricular region resemble those curves obtained from
the border-line of infarcts and areas of incomplete infarction of
the myocardium shown by Wilson, et al, (21) in animals.

In sumsmary, this case shows an area of myocardial infarction
posteriorly by the esophageal lead about two and one-half years
after the onset of the attack. Whenever lead LL patterns are ob-
tained similar to this case, the author feels that one is dealing
with a pathological case, probably that of infarction. In this case
the standard leads serve as sufficient warning that grave path-
ology is present.

Atypical Posterior Myocardial Infarction—Chronic
(Egquivocal Standard Leads in 1941)

R. R, a man aged 42, a heavy cigarette smoker, experienced
pain across the chest with radiation to both arms, for a period of
ten minutes, for the first time 112 months before study in the
cardiac clinic (October 3, 1938). Following this episode, the pain
was produced only while taking a hot bath, but not by exercise
until much later. His blood pressure was 138/90, pulse rate was
78 and regular, and there was no evidence of enlargement of the
heart, although the cardiac-thoracic ratio was 50%. Gradual im-
provement took place. The patient has taken frequent airplane
flights without any untoward cardiac symptoms. In 1941 there
was an occasional tight feeling across the precordium on vigor-
ous exercise. His blood pressure was 130/76, and the heart on
.recent fluoroscopy was normal in contour, while the cardiac-tho-
racic ratio remained 509. This is a case of coronary sclerosis
with healed coronary thrombosis. There is also moderate periph-
eral sclerosis of the radial and brachial arteries.
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A preliminary group of clectrocardiograms (Fig. 9a) shows the
progress of this case by standard and selected exploratory leads
over the course of threec years. A T, type of tracing is present
with a normal Lead IV on October 7, 1938 (A), and on Novem-
ber 11, 1938 (B). In both of these T, is also inverted. A deep
S, and S, suggest left axis deviation. By June 2, 1940 (C), the
inverted T, has disappeared ; however, a slightly inveried T, per-
sists. Therefore, the electrocardiogram has become equivocal for
any evidence of myocardial pathology by the standard and pre-
cordial leads. These leads remain equivocal in 1941 (D).

An esophageal study (Fig. 9a) in 1940 (C) shows an abnormal
Q as the only QRS deflection in the E. V. lead at 47.5 ecm. from
the nares. This is followed by a low, upright T-wave. The E. A.
lead shows a typical P-wave and a normal QRS ; however, an
iso-electric T-wave at 37.5 cm. is present. In 1941 (D) the selected
E. V. leads show changes since previous study. It is noted that
QRS in the . V. lead is notched and is followed by an inverted
T, both of which are abnormal. Lead E. A. is normal at this time.
The next illustration will show multiple exploratory leads on this

same case.

Atypical Posterior Myocardial Infarction—Chronic

The history and findings on this case are discussed with the
preceding illustration (Fig. 9a.). The following should be noted
in Fig. 9b:

The standard leads are equivocal for myocardial infarction;
however, they show a left electrical axis deviation and probably
a normally inverted T,.

The unipolar sxtremity potentials (1!! sensitivity) are normal

in RA and LA ; however, LL shows an abnormally diphasic or
inverted T-wave. This is presumptive evidence of some myocar-
dial involvement, since in the normal table the T-wave in lead LL
is always electropositive.

L N
T .
e ——
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The precordial series of potentials (I_ll sensitivity) are normal

from points 1, 2, 3, 4, and 5. The T-wave at point 6 appears to
be only 0.1 millivolts electropositive ; this is near the lower limits
of normal in this position.

The csophageal leads (N sensitivity-) are normal from point 30
1

above the auricle and essentially normal from points 32.5, 37.5,
40.0, and 42.5, which are proximal to the auricle. In this region,
however, the Q-wave is usually larger than R, rather than small-
er, as is noted here. At lower points 45.0, and 47.5, if we may
judge by the form of the P-wave, we are opposite the ventricle
in the esophagus and stomach. At points 45.0 and 47.5 a Q-wave
of 0.5 millivolts is followed by a small R of about 0.2 or 0.3
millivolts, a deep S of 1.5 millivolts, and a definitely inverted T-
wave. These abnormalities are indicative of localized myocardial
changes or infarction in this region. At lower levels (55.0) QRS
and T-waves are essentially normal, and, therefore, no evidence
of localized pathology is present at this region.

In summary, myocardial pathology is localized by the E. V. and
LL leads, although the standard and precordial leads are equi-
vocal. Only the upper portion of the esophageal ventricular re-
gion appears to be abnormal. Such localized infarctions are more
frequently encountered on the anterior wall. In insurance under-
writing the standard and precordial leads would be accepted as
normal.

Posterolateral Myocardial Infarction
Mixed QT Pattern

G. B., 2 man aged 42, was admitted to the hospital on June 30,
1941, because of severe substernal pain without radiation, lasting
for twelve hours before partial relief was obtained from two
“hypodermic” injections. A similar and first attack of pain last-
ing two hours occurred two weeks previously. This was relieved
by one “hypodermic.” A relevant past history of hypertension,
given as 140/110, and post-scarlatina albuminuria was present
since 1925. After hospitalization of eleven weeks and discharge,
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he felt- well; however, he was conscious of occasional extrasys-
toles. His blood pressure was 105/80, his pulse rate 100, and
there was a loss of 25 pounds in weight. His heart tones were
normal, while the fluoroscopy of his heart showed no evidence of
enlargement except generally of the aorta. A paradoxical puisa-
tion of the left ventricle was noted in the left oblique view by
one observer under the fluoroscope.

A series of standard (N sensitivity) and single precordial lead
1
clectrocardiograms (%l_ sensitivity) demonstrate clearly (Fig.

10a) the progressive changes seen in myocardial infarction. On
June 30, 1941, they show a slight lowering of RS-T,, an elevated
RS-T, and RS-T,, a (plus-minus) diphasic T, as well as a small
Q, of 0.2 millivolts, which is normal, and lastly, an abnormally
depressed RS-T, of 0.4 millivolts. These findings are suggestive
of acute involvement of the posterior myocardium.

On July 16 there is no longer an RS-T displacement ; however,
T,, T,, and T, have become inverted, while T, has become nearly
iso-electric. QRS, has become small and W-shaped, and QRS, is
definitely M-shaped. )

On July 23 there is no further change in QRS,, ,, ,, and , ; how-
ever, T,, T,, and T, have regressed toward the iso-electric line
but remain inverted.

On August 28 QRS, has become slurred, while T, is now iso-
electric, and T, and T, remain inverted. There is no conclusive
evidence of a deep Q in any lead. Lead IV is of the normal type
with a tendency to a low T,.

In summary, it is clearly seen that the changes in the standard
and precordial leads are not typical of an anterior or a posterior
infarct. This atypical case of infarction is analyzed by multiple
exploratory leads in the succeeding graph (Fig. 10b).

Posterolateral Myocardial Infarction
Mized QT Pattern

The major changes in case G. B. which took place in the stand-
ard leads are illustrated in the previous figure (10a), beginning

-,

.,”
e

fm = .
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two weeks after the onset of the acute coronary disease and con-
tinuing through the twelfth week. During the following weelk
(September 6, 1941) the inclusive investigation was made (Fig.
10b).

The standard leads (N sensitivity) show a normal QRS com-
1

plex, RS-T segment, and an abnormal, iso-electric T-wave in Lead
I. A persistent W-shaped QRS and an inverted T are present in
Lead II. Lead III is initiated by a small R-wave, followed by an
S-wave of 0.5 millivolts and a second R-wave, giving the com-
plex an M-shaped appearance. T, is also inverted. These find-
ings do not localize the myocardial infarct.

The singlc extremity potentials (N sensitivity) show an ab-
1

normal, upright T in lead RA, an abnormal Q in lead LL (which
is the only QRS complex in this lead), followed by an abnormally
inverted T. These findings suggest a partial localization of an in-
farct on the posterior myocardium.

The precordial potentials (N sensitivity) are of interest over
1

point 1 because of the exaggerated, notched R-wave in the ab-
sence of S, followed by a T-wave of 0.7 millivolts, which is maxi-
mum for this lead. Points 2, 3, and 4 are within normal limits of
Table III. At points 5 and 6 the QRS complexes are normal;
however, they are followed abnormally by sharply inverted T-
waves. These latter findings are sometimes found over areas of
incomplete infarction or at the border-line of an infarct; there-
fore, it may be concluded that the lateral or apical region is def-
initely altered by some abnormal factor.

The form of the esophageal potentials Oi" sensitivity) at point
25 resembles lead RA in all respects. At points 30 and 32.5 an
artefact is superimposed on the T-wave with each mechanical sys-
tole. Points 32.5, 37.5, and 40.0 are normal indirect leads from
the auricle., Point 42.5 is considered border-line between the aur-
icle and ventricle. Points 45.0, 47.5, 50.0, 52.5, and 55.0 are con-
sidered to be indirect leads from the posterior and diaphragmatic
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region of the ventricle. These are all abnormal. Q is the major
and only QRS complex, and it is followed by a deeply inverted
T-wave at each point. These last findings demonstrate a signifi-

" cant lesion in the posterior ventricular region.

in summary, in the light of findings by exploratory leads we
may be certain that the changes in the standard leads were wholly
significant. They were indirectly diagnostic of a posterolateral
myocardial infarct as demonstrated specifically by the esophageal
ventricular and (V,;-V,) precordial leads on the lateral wall.

Myocardial Infarction of the Anterior and Posterior ¥ alls

K. L., a night watchman at The Connecticut Mutual, aged 50,
suffered severe vise-like cramps across his chest on Thanksgiving
night (November 27, 1940) just as he was going on duty. These
pains continued for one and one-half hours when he was relieved
by two “hypodermic” injections. lle was hospitalized immediate-
ly, and a standard-lead electrocardiogram was diagnostic of myo-
cardial infarction. His progress was satisfactory for one week,
when he suffered a sccond severe attack of precordial distress.
This was relieved by one “hypodermic™” injection and “sleeping
tablets.” He was discharged as well after six weeks and has since
returned to his usual work without symptoms. On recent fluor-
oscopy, a moderate left ventricular enlargement was noted ; para-
doxical pulsations were not made out. The present electrocardio-
gram (Fig. 11) was taken on September 10, 1941, which is about
ten months after the onset of his symptoms.

The standard potcntials (N sensitivity) are atypical for ante-
1

rior or posterior myocardial infarction but are of interest when
analyzed +with the exploratory leads. Lead I shows an abnormal
iso-electric T-wave. Lead Il shows a deep Q-wave followed by
a tall R and inverted T-wave. Lead I1II shows similar changes
to Lead II. This cannot be classified as a typical Q,T, type of
curve on account of the atypical Lead I.

The single cxtremity potentials (N sensitivity) vary from the
- 1

normals in RA and LL. An abnormal, upright T-wave is present
in RA. QRS in LL has an initial deep Q of 0.25 millivoits, which

R T aatted
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is outside normal limits (of Table I). An abnormally inverted
T-wave of 0.1 millivolts is also present in LL. The LL findings
strongly suggest pathology on the posterior wall, where lead RA
suggests possible anterior myocardial changes. Initial R in RA
is more positive than Q in LA ; therefore, Q, is present.

The precordial potentials (N sensitivity) are normal at point
1

1. At point 2 the R-wave is smaller than at point 1 and is, there-
fore, abnormal. At point 3, the deep Q-wave has replaced the
normal QRS complex and suggests a “central area” of myocardial
infarction. At points 4, 5, and 6 the Q-wave is about 0.4 milli-
volts and large in proportion to each respective R-wave. The T-
waves are also abnormal and inverted at points 4, 5, and 6. These
types of curves are often obtained at the margin of infarcts, as
observed previously.

The esophageal potentials (N sensitivity) at point 30 resemble
1

RA and are abnormal with respect to T in regions above the au-
ricle. Point 35 has a normal QRS and T deflection. Points 40
and 45 may oalso be considered proximal to the auricle and are
abnormal with respect to exaggerated R-waves and upright T-
waves. Points 47.5, 50.0, and 55.0 represent abnormal potentials
from the region of the ventricle, since there are prominent Q-
waves present of about 0.5 millivolts or greater, as well as invert-
ed T-waves at these levels. These curves are similar to the pre-
cordial potentials from points 4, 5, and 6 and suggest areas of in-
complete infarction beneath the electrodes in the posterior ven-
tricular region.

In summary, there is evidence of complete myocardial infarc-
tion of the anterior wall and incomplete infarction of the lateral
or apical, and posterior myocardium by the exploratory leads.
This explains the atypical standard potentials.

Atypical Myocardial Infarction—Anterior and Posterior

M. R., a man aged 61, was first observed in the Post-Graduate
vascular clinic in 1940, where he was treated for varicose veins.
A hypertension was first noted at this time, and a routine elec-
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ANTERIOR AND POSTERIOR MYOCARDIAL INFARCTION

STANDARD
B C

I
I
III
PRECORDIAL

A

Fig. 12A

Progressive changes in the standard leads of this ease sre difficult to
interpret without the assistance of the exploratory leads,

o e
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trocardiogram (Fig. 12a) on November 23, 1940, (A) showed no
evidence of myocardial changes. There was a normal electrical
axis of about 60 degrees, and the T-waves were upright in the
conventional four leads. It was interpreted within normal limits.

On entry (May 10, 1941) (B) to the hospital because of per-
sistent weakness, he complained of having had a severe heart
attack occurring at work about two weeks previously. A squeez-
ing pain, across the upper chest and radiating to the back only,
had lasted for about 20 to 30 minutes. On admission his blood
pressure was 168/98, his rhythm was regular, and his heart was
enlarged to the left. On May 14, 1941, his blood pressure was
118/70, and the sedimentation rate was clevated to 48 mm. per
hour (Wintrobe). As his clinical progress was satisfactory, he
was discharged after six weeks and then followed in the cardiac
clinic. Except for rales at the left base and moderate left ventri-
cular enlargement by fluoroscopy, there was no evidence of clini-
cal decompensation on September 27, 1941. Digitalis was not
prescribed during this study, which is reported in two figures
(12a, 12b).

The standard lcads (N sensitivity) two weeks after (May 10,
1

1941) (B) his attack of pain, show a marked reduction of volt-
age in Leads I, II, and III (Fig. 12a), a W-shaped QRS, and
QRS,, a slightly elevated RS-T, and RS-T,, and inverted T,,
T, and T,. Precordial leads (g sensitivity) at V, show a deep

Q-wave, an elevated RS-T segment, and a (plus-minus) diphasic
T-wave. At V; alow voltage QRS complex, an iso-electric RS-T
scgment, and an inverted T-wave are present. Progressive
changes in the standard and precordial leads are compared in this
same figure on May 23, 1941 (C), and on November 27, 1941
(D). Although Lead IV in this case localizes an anterior myo-
cardial infarct, Leads II and IIl are suggestive of a posterior
infarct; therefore, this subject is investigated with detailed ex-
ploratory leads. These justify the other findings in the standard
leads (Fig. 12b and intermediate discussion).
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Atypical Myocardial Infarction — Anterior and Posterior
(No Figure)

[

The standard lcads (N sensitivity) of M. R., aged 61, on May
1

17, 1941, show a conglomeration of changes. Lead I is con-
sistent with the T, data originally described by Parkinson and
Bedford, whereas Leads II and III are consistent with the
Q,T, data described by Wilson.

The precordial potentials (N sensitivity) at this time support
1

the diagnosis of anterior myocardial infarction, since there are
deep Q-waves, slightly elevated RS-T segments, and sharply
inverted T-waves at points 2, 3, 4, and 5. Point 6 shows a deeply
inverted T-wave as the chief abnormality, and this is probably
not over the central area of infarction, like the preceding potentials.

The csophageal potentials (R sensitivity) using the left leg as
1

the indifferent electrode, are abnormal above and opposite the
auricle at points 25, 27.5, 30.0 32.5, and 37.5, but are difficult
to evaluate. Opposite the ventricular region, as judged by the
character of the P-wave, the potentials from points 42.5, 45.0 47.5,
52.5 and 57.5 are also markedly abnormal. In each of these
potentials a deep Q-wave, which is the only QRS complex, is
followed by an inverted T-wave and resembles the forin of those
potentials on the precordium at points 2, 3, 4, and 5.

In conclusion, it appears that there are two large central areas
of infarction, one on the anterior wall and the other on the pos-
terior wall. These observations are confirmed by the next electro-
cardiographic study (Fig. 12b).

Atypical Myocardial Infarction — Anterior and Posterior

. A second detailed study by standard and exploratory electro-
cardiograms of M. R., aged 61, was made on October 7, 1941.
This was about five and one-half months after the acute onset
of coronary symptoms in this case (Fig. 12b).
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The standard potentials (2N sensitivity) show persistent low
1

voltage and bizarre QRS complexes; however, T, is nearly iso-
electric, T, is diphasic, and T, is now upright by comparison with
previous studies (Fig. 12a). These findings, apparently favor-
able to the patient and consistent with clinical improvement, are
difficult to evaluate without exploratory leads.

The single extremity potentials (2N sensitivity) show an ab-
1

normal, upright T-wave in RA suggestive of possible changes on
the anterior wall. Lead LA is normal; however, LL shows an
abnormal, W-shaped Q-wave followed by a diphasic T-wave.
This suggests a probable infarction of the posterior myocardium.

The precordial potentials (N sensitivity) are essentially nor-
i

mal at points 1 and 6; however, points 2, 3, 4, and 5 are persist-
ently abnormal as compared with the intermediate study of this
case. These are typical of anterior myocardial infarction.

The csophageal potentials (N sensitivity) using the central ter-
1

minal as the indifferent electrode, at points 30.0, 35.0, 40.0, and
45.0, which are above or opposite the auricle, are also persistently
abnormal and difficult to evaluate; however, in view of the
marked damage to the myocardium, it is reasonable to believe
that the form of the intraventricular potential varies greatly. It
is believed that the esophageal auricular leads are the best index
of this change. At points 47.5, 50.0, and 52.5 the electrode is
again placed proximal to the ventricle. These potentials are ab-
normal and indicative of a central area of infarction if we may
judge by the deep and notched Q-waves followed by inverted
T-waves in this region.

In summary, the several electrocardiograms of this case reveal
evidence supporting a diagnosis of combined anterior and poster-
ior myocardial infarction.

An Eguivocal Case of Probable Posterior Myocardial Infarction

A. L., a woman aged 54, complained of an attack of dizziness
and weakness with a feeling of pressure in the left chest on April

oy
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2, 1938. She was not confined to bed. She weighed 177 pounds
and was considered overweight. Since April, 1938, she was able
to do physically whatever she wished without any discomfort.
On dietary measures she reduced her weight to 150 pounds by
October, 1938 ; however, she regained gradually to 157 pounds by
May, 1941. Her blood pressure has been within normal limits.
During 1939, 1940, and 1941 she has been free of any precordial
discomfort. Complete standard and exploratory electrocardio-
grams were obtained in April and in November, 1938. These will
be discussed in view of the critical changes which took place,
particularly in the esophageal leads opposite the ventricle,

The first study on April 5, 1938, was three days after the pre-
cordial attack. The standard leads (N sensitivity) in Fig. 13a
1

show a normal QRS, and QRS,; however, QRS, is peculiar in
that it is difficult to decipher whether it is initiated by Q or R.
Slight left axis deviation is present. The RS-T segments and T-
waves are within normal limits. The second study un November
10, 1938 (Fig. 13b), shows no conclusive change in the standard
leads ; however, QRS; appears to be composed of a Q-wave only.
Q, is about 0.05 millivolts; however, T, is persistently upright.
The standard leads are thus considered equivocal,

The unipolar cxtremity potentials (N sensitivity) do not assist
1

the interpretation much; however, in LL the QRS complex is
bizarre on April 2 and November 10, while the T-wave becomes
definitely upright in November (13b) instead of remaining iso-
electric. Hence, there is a2 suggestion of myocardial change in
this course of about seven months. The large R in LA produces

the deep Q,.
The precordial potentials (B sensitivity) show normal QRS
2

complexes over points 1 to 6 on both examinations. The RS-T
segments are nearly iso-electric on both occasions at these same
points. The T-waves show minor changes by comparison with
each other. At points 1 and 2, T remains inverted ; however, at
point 3 it changes from invertcd to upright position in the latest
electrocardiogram (Fig. 13b). The T-waves at points 4 to 6 are
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. Later study confirms the ) wave abnormality was bersistent but the T wave abnorm-

ality transient in the EV leads.

ing posterior infarction

Exploratory Electrocardiograms 89

more upright and electropositive on the second examination.
These findings are inconclusive and are mainly in the region
above the right ventricle. Recent studies by Wood (22) on pul-
monary embolism describe similar non-specific changes at the left
parasternal border, but they were described as reversible over a
short period of time. In general, we must conclude that we have,
thus far, no evidence of myocardial infarction.

The esophageal potentials (N sensitivity) at points 20.0, 25.0,
2

30.0, and 35.0 show no significant variations from the normal for
these levels. The auricular intrinsic deflection disappears at point
37.5, which may be considered as border-line between the auricle
and ventricle. Below this level the P-waves are smoath and up-
right and, therefore, identify the juxta-ventricular leads. Thus,
at points 40.0, 45.0, 50.0, 55.0, and 60.0 on April 5, 1938 (Fig.
13a), the Q-wave appears to be the most prominent deflection of
the QRS complex, although it rarely exceeds 0.4 to 0.6 millivolts.
At levels 50.0, 55.0, and 60.0 an abnormal, inverted T-wave is
present. These changes sesm to indicate an abnormal myocar-
dium in this region. In the course of the second examination (Fig.
13b), persistent deep Q-waves are found at points 40.0 to 55.0;
however, the T-waves at each point are now definitely electro-
positive and upright. Point 53.0 was taken at normal sensitivity
and shows the typical configuration to better advantage. Thus, it
appears that by virtue of the abnormal Q-wave in the E. V. leads
at several levels and the changes in the T-waves of these leads
over the course of several months' time we were dealing with a
localized posterior myocardial infarction.

Right Ventricular Hypertrophy

F. D.,, a man about age 25, has congenital heart disease. Pul-
monary stenosis is the major pathology, associated with marked
right ventricular enlargement and shift of the apex to the left by
fluoroscopy. Marked generalized cyanosis is present. No evi-
dence of decompensation has been present. The standard electro-
cardiograms over several years have always shown marked right
axis deviation.
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large R wave on the right precordium is characteristic of right ventricular hypertrophy.

Exploratory Electrocardiograms 91

The standard clectrocardiograms (N sensitivity) in the present
1

study (Fig. 14) show tall and sharply spiked P,-waves of 0.3
millivolts. A right axis deviation of +-148° with the horizontal
exists. The PR interval is 0.14 seconds, and the QRS interval
measures between 0.08 and 0.10 seconds. The T-waves are all
of low voltage and less than 0.1 millivolts. T, is upright, T, is
iso-electric, and T, is inverted. In right ventricular hypertrophy
T, and T, are often simultaneously inverted.

The cxtremity potentials (N sensitivity) show QRS changes
1

consistent with marked right axis deviation and a heart probably
rotated toward the spine, as judged by the tall R-spike in RA
(12), (6), (25), and the deep S in LA. The T-waves are nearly
iso-electric in each lead and, therefore, abnormal.

The precordial potentials (N sensitivity) are characteristic of

right ventricular hypertrophy. ‘A small initial Q-wave is present
at point 1 only. This is followed by a tall R-wave and relative
delay in the intrinsic interval (0.05 seconds as compared with
0.02 seconds as the average normal). [Exaggerated R is also
present at points 2 and 3. Abnormal, sharply inverted T-waves
are present at points 1, 2, 3, and 4, presumably proximal to the
right ventricle of this case. Points 5 and 6 are more indicative
of potentials near the left ventricle, judging Ly the onset of the
intrinsic interval of about 0.03 to 0.04 seconds, which is normal
for this region. The S-waves are unusually deep for this region;
however, the T-waves arc cssentially upright and of low volt-
age (judging from a poor record). In sununary, these findings
are consistent with hypertrophy changes mainly involving the
right ventricle as judged by the form of the abnormal right pre-
cordial potentials,

The esophageal potcntials (213_ sensitivity) are abnormal in
type above (point 30.0) and oppusite (points 32.5, 35.0, and 37.5)
the auricle if we may judge by the chief deflection (R) and
upright T-wave. Points 40.0 and 42.5 are presumably border-
line in type, and in this case the QRS does not resemble those
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above or below these levels or any leads on the precordium ; how-
ever, deep Q-waves are normally expected in the auricular region.
The selection of points 45.0, 47.5, and 55.0 as representative of
potentials near the posterior ventricle is justified by the type and
form of the P-wave resambling P, and on the similarity of QRS-
T to that of the extreme left precordium. The intrinsic interval
is approximately 0.04 seconds here, which is consistent with that
found at points 5 and 6. Presumably some changes are also pres-
ent in the left ventricle.

In sumimary, the major change of right ventricular hypertrophy
is reflected into the exploratory leads of the right precordium,
whereas the potentials from the anterior and posterior left ven-
tricular regions resemble each other. This type of record should
easily be differentiated from the electrocardiogram of anterior
niyocardial infarction.

Left Ventricular Hypertrophy

C. R., a colored man aged 79, had dyspnea on exertion, ease of
fatigue, and general weakness for an indeterminate time before
admission on October 12, 1941. No orthopnea or cyanosis ; how-
ever, occasional edema of the right leg and a questionable anginal
syndrome were present. The history was unreliable, as his mem-
ory was poor. Physical examination revealed moderate emphyse-
ma, fine moist rales over both bases, an apical systolic murmur
without a thrill, occasional premature systoles, a bradycardia,
variations in blood pressure between 170/100 and 196/90, and
no evidence of ascites or enlarged liver. A two-metre X-ray
film of the chest revealed marked enlargement of the heart,
particularly of the left ventricle, as it appears to approach the
lateral margins of the ribs. The costophrenic sinuses were hazy
and were suggestive of congestion. No digitalis was given prior
to the special study, and no rapidly progressive changes were noted
in the electrocardiogram. -

The standard electrocardiograms (N sensitivity) on October

18, 1941 (Fig. 15), show a PR interval of 0.22 seconds and a
QRS of 0.10 seconds as measured in Lead II. A tendency
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toward left electrical axis deviation is present, as it measures —-5°
with the horizontal. High voltage is not definitely present. The
inverted T-waves in Leads I and II are abnormal. These find-
ings are not diagnostic of, but are found frequently in left ven-
tricular hypertrophy of any etiology and sometimes in myocardial
infarction of the anterior wall, and, therefore, require differ-
entiation by exploratory leads (compare Fig. 3 and 4).

The single extremity potentials (2N sensitivity) are of inter-
1

est since the T-wave in lead RA is upright and abnormal, where-
as the T-wave in lead LA is inverted (0.25 millivolts) more than
normal and the T-wave in lead LL is nearly iso-electric. The
QRS findings are within normal limits of Table I for these poten-
tials.

The precordial potentials (0.6N sensitivity) show normal
forms of QRS complexes from points 1 to 6. No delay in the
intrinsic_deflection is evident, as a fraction of the QRS complex
is apparently iso-electric. The T-wave at point 3 is diphasic and
abnormal. The T-wave at points 4, 5, and 6 is abnormally invert-
ed up to 0.7 millivolts. These T-waves are located over the re-
gion of the anterior portion of the left ventricle. .If similar
changes are found posteriorly or in the stomach proximal to the
ventricle, it would appear that a general change in the left ven-
tricular muscle had occurred.

The csophageal potentials (0.6N sensitivity) show only abnor-
mal forms with respect to T-waves at all levels, whereas QRS is
essentially normal. Above the auricle at point 30.0 the T-wave is
directed upward and the potential changes resemble those of lead
RA. Proximal to the auricle at points 35.0, 40.0, and 42.5 the
T-waves are abnormally electropositive. Points 45.0 and 50.0 are
considered border-line in type between the auricle and the ven-
tricle. Points 52.5, 55.0, 57.5, and 60.0, however, are considered
proximal to the ventricle in the esophagus and stomach region.
In these the QRS is of the normal type, but the T-waves are
abnormally inverted to about 0.6 millivolts.
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In summary, the potentials in the region.of the left ventricle
anteriorly and posteriorly reflect common changes with respect
to T-waves, whereas QRS is of the normal type in each. This is
interpreted as a resuit of left ventricular hypertrophy judging by
the cardiac silhouette in the X-ray film. These changes are not
a result of myocardial infarction in this case. Similar findings
were described recently in the literature (&8).

Comparative Study Using Selccted Exploratory Leads
(Fig. 16)

A. A4 normal man, aged 26, revealed normal electrical axis,
PR and QRS intervals, and normal form of QRS and T. Lead
IV is normal with respect to P, QRS, and T at point 4 of the
precordium. Lead E. V. shows a small Q in proportion to a nor-
mal R and S, whereas the T-wave is normally upright. The P-
wave in IV is iso-electric, in E. V. it is smooth and upright, re-
sembling P, and P,, and in E. A. it is sharply peaked and has a
sharp (plus-minus) intrinsic deflection. The E. A. lead shows
a normal deep Q-wave followed by a small R and an inverted T-
wave.

B. A case of anterior myocardial infarction-which was studied
in detail in Fig. 3. The standard leads are of the atypical Q,T,
pattern. Lead IV reveals a deep Q-wave of 1.3 millivolts, no R
deflections, and a diphasic (plus-minus). T-wave. This is diag-
nostic over the region of the infarction. Lead E. V. is normal.
Lead E. A. shows an abnormal, upright T-wave. The-precordial
lead was of specific value in the diagnosis of this case.

C. A case of postecrior mmyocardial infarction which was studied

in detail in Fig. 5. The standard potentials reveal the typical Q,
T, pattern and give the diagnosis. Lead IV is of the normal type.
Lead E. V. shows an abnormal, deep Q-wave, no R-wave, and
a sharply inverted T-wave. This confirms and localizes the in-
farction in the posterior ventricular region. Lead E. A. is of the
normal type; therefore, the E. V. lead and the standard leads

were of specific value in the diagnosis of this case.
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D. A case of combined infarction of the anterior and posterior
ventricular walls which was studied in detail in Fig. 12b. The
standard potentials are of the mixed QT pattern occasionally scen
with myocardial infarction. Lead IV is abnormal, as a deep Q-
wave of 1.5 millivoits, no R-wave, and a sharply inverted T-wave
are present. This localizes a region of myocardial infarction over
the ventricle anteriorly. Lead L. V. is also abnormal and com-
posed of a deeply notched Q-wave and followed by an invertel
T-wave. This localizes a region of infarction posteriorly. Lcad
E. A. shows an abnormally prominent R-wave and upright T-
wave. In summary, Lead IV and lead E. V. were indicative of
myocardial infarctions in the anterior and posterior walls and of
great assistance in explaining the mixed QT pattern of the stand-
ard potentials.

E. A case of left ventricular hypertrophy which was studied
in more detail in Fig. 15 and reproduced here for comparison.
The standard potentials show an electrical axis of 45°, a PR
interval of 0.22 seconds, and a QRS interval of 0.10 seconds.
The T, and T, are abnormally inverted. Lead 1V and lead E. V.
reveal normal QRS complexes but abnormal inversion of T-
waves. This bimural appearance of inverted T-waves is frequent-
ly found when a general change, such as hypertrophy, takes place
in the left ventricle.

The distinctive differences under the above-named conditions
appear evident from the studies of exploratory leads over the left
ventricle using left precordial and esophageal ventricular leads.
The electrocardiograms at the esophageal auricular levels are of
no specific value in diagnosing ventricular myocardial infarction
but reveal gross changes in right ventricular hypertrophy and bi-
mural infarction.

Right Bundle Branch Block

: M. H., a man aged 55, had a gradually progressive onset of
symptoms of dyspnea and palpitation beginning about six months
before entry to Bellevue Hospital on July 17, 1941. Ankle edema
was present for three weeks. No knowledge of heart disease or
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treatment of his condition existed. He was an unemployed
chronic alcoholic with a history of an inadequate dict. On ex-
amination his Llood pressure was 106/84 to 118/78; auricular
fibrillation was confirmed Ly an electrocardiogram, at which time
bundle branch block was also noted; the hicart sounds were fair;
and no murmurs were present. Lvidence of decompensation dis-
appeared on bed rest. No digitalis has been given since July 21.
Persistent bundle branch block without significant change has
existed for the past three months, although there was marked
clinical improvement. Recently the heart has returned to regular
sinus rhythm, seen in the special study. An X-ray film of the
chest showed murked accentuation of the left ventricular curve,
slight increase of the right ventricular shadow, and moderate in-
crease in the transverse diameter of the aorta. The etiology of
this disease was indeterminate; however, arteriosclerosis and mal-
nutrition were cousidered most likely.

A standard clectrocardiograin (N sensitivity) on October 24,
T

1941 (Fig. 17), shows regular sinus rhiythm, 2 PR interval of
0.20 seconds, a QRS interval of 0.16 seconds, and an electrical
axis of 0°. A broad, slurred S,, S., and M-shaped QRS, are
present, while T, and T, are upright, and T, is iso-electric. These
patterns do not strictly conform to any of the three types of right
bundle branch block illustrated by the Criteria Committee of the
New York Heart Association (15).

The single cxtremity potentials (2N sensitivity) show a broad
1

and slurred R-wave in RA, a Lroad and notched S-wave in LA,
and LL, while the T-waves are normal in each lead. The direc-
tion and voltage of QRS in each lead are normal.

The precordial potentials (N sensitivity) are typical of right
L

bundle branch bLlock as shown by Wilson and his collaborators
(2,16). At points 1 and 2 the QRS is broad, notched, tall, and
slurred. The downstroke of the major deflection (R) is referred
to as the intrinsic deflection. It apparently occurs late in the
cycle, which is about 0.12 scconds after the beginming of QRS
in this lead. Normally the chief downstroke (RS) at these points
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occurs in about 0.02 seconds after the earliest beginning of QRS
in any lead (10,21). The T-waves are opposite in direction to
the chief deflection over points 1, 2, 3, aud 4. The form of the
potential at point 4 is intermediate in type compared with those
at points (1, 2, 3) and (5 and 6) in this case. At the latter point
the intrinsic deflection (RS) Legins in about 0.03 to 0.04 seconds
after the beginning of QRS in this lead. This is normal for
points over the left ventricle. The T-wave is directed upright
in this region. Although the standard leads are atypical, the
bundle branch block may be classified by the form of the pre-
cordial potentials at several points. In this case it is right bundle
branch block.

The csophayceal potentials (N sensitivity) opposite the auricle
1

(points 32.5, 37.5 and 42.5) show a slurring of the QRS com-
plex late in the cycle, followed Ly an inverted or diphasic T-wave.
The potentials at point 47.5 are intermiediate in type. The poten-
tials, however, proximal to the ventricle (points 52.5, 50.0, and
60.0) resemble those curves from the left precordium and left
leg potential (LL) of this case. The intrinsic wave (RS) occurs
normally in the QRS complex in about 0.03 to 0.04 seconds after
the beginning of QRS in this lead, followed by a slurred S-wave
and upright T-wave. It should be noted that opposite the auricle
the intrinsic wave is present in the P-wave and not in the QRS
complex.

In summary, it is apparent that the intrinsic deflection occurs
normally over the left ventricle (anteriurly or posteriorly) and
characteristically late over the right precordium in right bundle
branch block.

Left Bundle Branch Block
Concordant Pattern

J. M., a man aged 56, has never had any cardiac complaints;
however, incidental to the study of an undiagnosed type of vas-
cular disease of his lower extremities, an electrocardiogram re-
vealed the presence of persistent left bundle branch block of the
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concordant type. A history of chancre was present in 1906, injec-
tion treatments for lues in 1911, and a recent Wassermann test
was negative. The pulse rate was 76, the temperature 100°
Fahrenheit, and the blood pressure 164/80 on admission to Belle-
vue Hospital December 16, 1941. The chest was of the rachitic
type. The breath sounds were clear throughout, except for the
accentuated aortic second sound. No other deviation from the
normal heart was noted on auscultition and percussion.

The standard electrocardiogram (N sensitivity) on December
1

20, 1941 (Fig. 18), shows a normal electrical axis of 4-30°, a
normal PR interval of 0.16 seconds, and an abnormal QRS inter-
val of 0.16 seconds, which is consistent with a high grade of
intraventricular block. Each QRS complex is broad and slurred,
while in Lead III a small S-wave is present. The T-waves are
mainly electronegative but diphasic in type. In general, the find-
ings are also consistent with concordant teft bundle branch block.

The single cxtremity potentials (&Nf sensitivity) are of interest

by comparison but contribute little to our knowledge at this time.
Lead LL, however, resembles the form of precordial leads V, and
V., as well as that of the E. V. leads 50.0, 55.0, and 60.0 (Fig. 18).

The precordial potentials (0.65N sensitivity) show an early
downstroke of the intrinsic deflection (RS) in potentials from
V, to V, positions. The intrinsic interval measures about 0.02
seconds in this region, while the form of the complex is one com-
prised of small initial R-wave of less than 0.7 mv. and followed
by a deep S-wave, reaching a maximum of 5.0 mv. in the V,
region. These potentials are probably in the region of the myo-
cardium supplied by normal impulses from the intact right
Purkinje network.

On the other hand, in the region V,-V, the intrinsic deflection
(RS) occurs late (0.08) in the QRS cycle and suggests delay of
the arrival of the action current in the region of the left ventricle
which is supplied by the left Purkinje fibers. If this is true gen-
erally in the left ventricle, the information obtained from esopha-
geal leads should be of interest. The T-waves in V-V, region
are (minus-plus) diphasic in character and mainly inverted.
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The csophageal potentials (0.65N sensitivity) at points 50.0
-55.0, and 60.0 are presumably in the region of the left ventricle
posteriorly. In each the rapid downstroke of the intrinsic ventri-
cular deflection (RS) occurs about 0.08 seconds after the be-
ginning of QRS, and each is followed by an inverted T-wave.
These QRS-T complexes in the E. V. leads closely resemble
those from the left precordium (V, to V,) and the foot potentiai
(LL). These findings indicate that in some cases of left bundle
branch block the action current is delayed in its arrival on the
surface of the left ventricle but is normal in the region of the right
ventricle. This supports the observations made previously on
animals and man employing direct and indirect leads.

The potentials are abnormal in form and direction with respect
to QRS and sometimes to T in the regions adjacent to the auricle
at points 42.5, 40.0, 37.5, and 35.0. Above the auricle at point
30 QRS is small and bizarre, while the T-wave was normally
inverted.

In general, we cannot assume that all cases of left bundle branch
block have a similar form in anterior and posterior exploratory
leads over the left ventricle in the absence of myocardial infarc-
tion. Recently (8) an exception to this was illustrated in a case
of intraventricular block with a short PR interval. The follow-
ing cases should be compared with the above (see Fig. 19a and
19b).

Left Bundle Branch Block
Discordant Pattern

H. F., a male aged 70, was an out-patient in the cardiac clinic
at Bellevue Hospital for a few years. His major complaint was
gradual onset of dyspnea during the past six or seven years.
‘Ten years ago, with his load as an iceman, he said he occasionally
collapsed on climbing two flights of stairs. At present he suf-
fers palpitation and vague precordial discomfort on climbing one
flight. There was no history suggestive of coromary occlusion
or frank decompensation. On physical examination an elevated
blood pressure, general arteriosclerosis, and an enlarged heart

X
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lar to right precordial lcads.

of muscle, probably the right ventricle.

Exploratory Electrocardiograms 109

were found. No digitalis has been given. He was S feet, 6 inches
in height and weighed 130 pounds. A left bundle branch block
was demonstrated by an electrocardiogram. He was referred to
the author for special studies.

The standard potentials (1.IN sensitivity) on December 13,
1941 (Fig. 19a), are consistent with left bundle branch block of
the discordant type. The PR interval is normal and measures
0.16 seconds, while the QRS is prolonged and also measures 0.16
seconds. The Q-T interval measures 0.44 seconds, which is
normal for a rate of 58 per minute, The shift in electrical axis
to the left is equal to -38°. This may have effected an apparently
deep Q,;-wave of 1.8 mv., which is the only QRS, complex. There

“is no Q, deflection. T, is deeply inverted and opposite in direction
to the chief QRS group. T, is low and diphasic; T, is tall and
upright.

The unipolar extremity potentials (2.2N sensitivity), in general,
are consistent with severe left electrical axis deviation in intra-
ventricular block. The abnormal features are an upright T in
lead RA, a high voltage R and deeply inverted T in lead LA,
and a notched, deep Q-wave of 1.3 mv., which is the only QRS
complex in lead LL. The T-wave in LL is normal and upright.

The precordial potentials (0.4N sensitivity) are similar to
other published records (9,10,46) found in left bundle branch
block. The QRS interval only measures 0.14 seconds at point 1,
which suggests that part of the QRS is iso-electric in this com-
plex, in which Q is the only QRS followed by a broad T-wave.
At points 2, 3, and 4 the QRS is 0.16 seconds and the complexes
begin with a small R of 0.1 mv. The intrinsic wave (RS) begins
in about 0.02 seconds after the beginning of QRS at these same
points. This value is normal for the arrival of the excitation
wave over the right ventricle; however, it is abnormal for point
4 unless the apex is shifted to the left. Moderately notched T-
waves at points 2, 3, and 4 may be related to the dissociation be-
tween right and left ventricles.
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At points 5 and 6 the chief deflection is directed upward, as
compared with points 1 to 4, where it is downward. The ventric-
ular intrinsic wave (RS) occurs relatively fate in the cycle and
measures 0.08 seconds or greater, since part of QRS is iso-electric
in each. By comparison with the above, the T-waves are ab-
normally inverted to 0.7 mv. These are localized to this region,
since they are upright in the ventricular region posteriorly.

The esophageal potentials (1.IN sensitivity) are totally ab-
normal. Opposite the auricle, if we may judge by the diphasic
P-waves, at points 30.0, 35.0 and 40.0 an initial R-wave appears
to be the chief deflection of QRS followed by polyphasic T-waves
at some positions. At points 45.0 and 47.5 (probably opposite
the ventricle) an initial low voltage and slurred R-wave is present.
The intrinsic deflection (RS) is about 0.06 seconds in a QRS
complex measuring 0.14 seconds instead of 0.16 seconds. At
these points the RS-T segments are slightly depressed and the T-
waves (minus-plus) diphasic. In general, these potentials are
neither like those of the right nor left precordium. At greater
depths (points 55.0 and 60.0 in the stomach) apparently deep
Q-waves of 1.5 mv. are present, which are slurred on the descend-
ing limb. These are followed by sharply upright T-waves. These
findings are quite at variance with those of left bundle branch
block with the concordant pattern (Fig. 18).

In summary, marked differences are apparently present in
leads III, LL, and E. V. in the two typical forms of left bundle
branch block; however, Wilson (47) suggests that a counter-
clockwise rotation of the heart, viewed from the apex, may have
brought a slip or area of the right ventricle in close proximity to
the electrode, since the lower E. V. curves resemble the leads in
the right precordium. Selective block of only a portion of the
left bundle is not ruled out. This is highly improbable. Tall R
in LA lead suggests a severe rotation to the left.

: Left Bundle Branch Block
Discordant Pattern

D. H.,, a man aged 64, on October 13, 1941, gave an unre-
liable history of paroxysmal dyspnea he called “asthma” for the
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past two years. One day before entry he had a sudden attack of
dyspnea not accompanied by precordial pain. On examination
dyspnea at rest, enlarged heart with PMI in the anterior axillary
line, moist rales at both lung bases, diaphragmatic breathing, traces
of ankle edema, variable blood pressures from 138/72 to 168/72,
a leukocytosis of 16,500, pulmonary congestion, and marked en-
largement of the left ventricle by X-ray film were the positive
findings. Llectrocardiograms on October 13, 16, and 20 showed
persistent left bundle branch block, discordant type, with inverted
T, and T,, no evidence of progressive change, and no specific
findings of miyocardial infarction. On October 22 Fig. 19b
shows:

The standard potentials (N sensitivity) display the pattern of

1
left bundle branch block of the discordant type described else-
where (15). The PR interval is 0.14 seconds, the QRS interval
is 0.12 seconds, the rate is about 68 per minute, and the electrical
axis is -30°.
The single extremity potentials (N sensitivity) show an ab-
1

normal, upright T-wave in RA, a prominent R in LA, and a deep
S in LL. These findings are common in moderate to severe left
axis deviation.

The precordial potentials (0.8N sensitivity) reveal an early in-
trinsic interval (about 0.02 seconds) over points 1, 2, and 3. At
these points the S-waves are the chief QRS deflections, and the
T-waves are upright. Point 4 is of the intermediate type. Points
S and 6 are most characteristic of the left precordium and similar
to those described for left bundle branch block (2). The intrin-
sic interval, as judged approximately in these leads, is relatively
long (0.06 seconds). The R-wave is the chief QRS deflection,
and the T-wave is inverted at points 5 and 6.

If both the anterior and posterior divisions of the left bundle
branch are involved or if there was no rotation, it is likely that
similar types of QRS-T complexes would appear in the esophageal
ventricular leads. This, however, is not the case.
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The esophageal potentials (0.35N sensitivity) show bizarre
QRS complexes and nearly iso-electric T-waves proximal to the
auricle at points 35.0, 37.5, and 40.0 and are difficult to evaluate.
Proximal to the ventricle, however, at points 45.0, 50.0, 52.5, 55.0,
and 57.5 the QRS is diphasic and the intrinsic deflection begins
at 0.04 seconds, and the T-wave is upright. This interval is
considered normal over the left ventricle ; therefore, the posterior
portion of the left bundle branch supplying this region may not
be blocked. The etiology of this selective block may only Le
surmised at the present time, as in the previous cases (Fig. 18
and Fig. 19a). Wilson, however, suggests that the heart is
rotated in a counter-clockwise direction (viewed from the apex).
It is for this reason that esophageal leads from very low levels
give semi-direct leads from the right ventricular surface and leads
from higher levels, semi-direct from the left ventricular surface.
When the standard leads are concordant, the heart is twisted
the other way so that the left ventricle comes closer to the lower
levels of the esophagus. This last explanation is probably correct.

Right Ventricular Prewmature Systole

M. A., a man aged 46, was in good healith and an applicant for
insurance on October 20, 1941. He has had frequent ventricular
extrasystoles on examination for the past eight years. On physical
examination, exercise, and fluoroscopy there was nu evidence
found of organic disease of the heart. As the extrasystoles ap-
peared to be from a single focus, it was thought profitable to
make a complete study of the form of the complexes in exploratory
potentials obtained from the precordium and back of the heart.

In general, the initial normal complex resembles the normal
form, in the standard, extremity, precordial, and esophageal elec-
trocardiograms and need not be discussed further (Fig. 20).

The form of the premature systole in the standard leads (N

1
sensitivity) resembles the typical curve of left bundle branch block
(discordant type, Fig. 19b). QRS, is a broad and slurred R-
wave followed by an inverted T-wave. QRS-T, is intermediate
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in type. QRS, is largely composed of a broad and notched S-
wave followed by an upright T-wave. The QRS complex has
a 0.16-second interval and a left axis deviation of -13°. These
complexes in the standard leads resemble those taken by Barker,
et al. (23), following direct stimulation over the right ventricle
in an exposed human heart.

The potentials as a result of premature ventricular systole in the
single cxtremity lcads occurred clearly only in lead LL and, there-
fore, will not be discussed.

The precordial potentials (0.7N sensitivity) of the premature
ventricular beats show QRS complexes with an early intrinsic
deflection (RS) and occur on the right precordium at points 1,
2, and 3. These are followed by tall, upright T-waves. Point 4
is intermediate in this case. Points 5 and 6 on the extreme left
precordium show a major deflection (R) which is slurred and
upright. The rapid downstroke of R occurs late (about 0.07
seconds) in the QRS cycle, which is followed by a lower upright
T-wave than at points 1, 2, and 3. These findings are consistent
witlt the hypothesis that this premature beat excites the right
ventricle first. Then, the action current progresses through the
muscle across the septum to the left myocardium, if we may judge
by the delayed intrinsic deflection in this region.

The esophageal potentials (0.6N sensitivity) of the premature
ventricular beats opposite the auricle at points 32.0, 37.5, and 40.0
show a major R-wave followed by an inverted T-wave and a
superimposed polyphasic P-wave containing the intrinsic auric-
ular deflection. Judging by the form of the P-wave at points
45.0, 47.5, 50.0, 52.5, 55.0, 57.5, and 60.0, the potentials are prox-
imal to the ventricle in the esophagus or stomach. In each, ex-
cept at point 60.0, the R-wave is the major deflection of QRS,
and it is followed by an upright T-wave. Premature beat at point
600 resembles curves recorded from the right precordium and
ventricle. The intrinsic deflection (RS) tends to occur late
(about 0.06 seconds at points 52.5 and 55.0) in this region. Since
the intrinsic interval is delayed over the left ventricular region
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(anteriorly and posteriorly) and is early over the right ventricle,
it is easily deduced that the premature systolic impulse originated
in the right ventricle of this case,

In general, the form of the ventricular complex in the explora-
tory leads of the precordium and esophagus is helpful in diag-
nosing the site of the new impulse formation. This is an instance
of a single focus arising in the right ventricle. The resultant
form of the complexes in the premature beat in the several leads
is consistent with those predicted in typical and complete left
bundie branch block of the discordant type.

Intraventricular Block and Probable Antévior
Myocardial Infarction

B. G., a man aged 58, was first admitted to Bellevue Hospital
because of severe precordial pain on November 15, 1940. e had
no cardiac symptoms or knowledge of heart disease prior to this
time. On examination he was acutely ill and in cold sweat. His
pulse was regular, feeble, and 100 per minute. The heart sounds
were faint. His blood pressure was 106/88 on admission and
90/62 one month later when he experienced further chest pain. A
precordial friction rub was heard at this time. There were no
signs of cardiac decompensation. An X-ray film on December
2, 1940, showed moderate accentuation of the left ventricular
curve and widening of the supra-cardiac aorta. The electrocardio-
grams revealed progressive changes conclusive of infarction on
the anterior myocardium. Later he had two admissions on June
27, 1941, and on October 15, 1941, because of a constant, severe
anginal syndrome not relieved by nitroglycerine. A nerve block
was ineffective in relief of this pain. In the out-patient clinic
he was given digitalis on evidence of decompensation. A grain
and one-half per day was taken routinely for several weeks until
the present electrocardiographic study in Fig. 21.

The standard electrocardiograms (R sensitivity) show low

voltage of QRS,. Q, is 023 millivolts and equal to R,. T, is
moderately inverted. Deep S, and S, and upright T, and T,
are present. The minor deviations in RS-T segments are difficult
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to evaluate in the presence of digitalis. The PR interval is normal.
The QRS interval is prolonged to 0.12 seconds, which is indica-
tive of intraventricular block. These findings are suggestive of
the anterior type of myocardial infarction.
The single cxtromity potentials (2N sensitivity) show an ab-
T

uormal, iso-electric T in lead RA, and abnormal, deep Q-wave in
LA, and elevated RS-T segments in RA and LA. These are not
conclusive of infarction; however, these are indicative of myo-
cardial deviations from the normal.

The precordial potentials (g sensitivity) are essentially normal

at points 1 and 2. The initial R-wave becomes smaller instead
of taller at points 3, 4, and 5 and is less than 0.2 millivolts in each
record. The T-waves are abnormally inverted at points 5 and 6.
These findings, with the history, are adequate to establish a diag-
nosis of anterior myocardial pathology in spite of an associated
intraventricular block.

The csophageal potentials (N sensitivity) are abnormal prox-

imal to the auricle at points 35.0, 37.5, and 40.0, since the R-wave
is the major QRS deflection and the T-waves are upright or
diphasic. Superimposed mechanical artefacts obscure the true
character of the T-waves. Point 42.5 is considered at the margin
of the auricle and ventricle. Potentials at points 45.0, 50.0,
55.0, and 57.5 are considered proximal to the ventricle and are of
the normal type. This was expected in the chronic stage of
anterior myocardial infarction.

Intraventricular Block
Probable Bimnural Myocardial Infarction

K. O., a Japanese male aged 45, had heart burn, and epigastric
and lower abdominal distress as a result of gas for the past five
years. For the past three months he complained of shortness of
breath, orthopnea, moderate swelling of the legs, and for two
months a slightly productive cough. He worked as a cook until
three weeks before entry. Since digitalis aggravated his symptoms
he discontinued it (one tablet, O. D.) a few days before entry
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to the hospital on October 15, 194]. His cardiac status sum-
marized on December 11 on transfer to a chronic hospital was that
of arteriosclerotic heart disease with an enlarged heart, probable
myocardial infarction, myocardial failure, enlarged liver, pulmon-
ary emphysema, regular sinus rhythm, and Class IV E. His blood
pressure was 128/90, pulse rate 84 per minute, respiration rate
20 per minute, and erythrocyte sedimentation rate elevated (24-36
mm. per hour). The following study was made when the subject
was essentially free of digitalis.

The standard clectrocardiograsn (N sensitivity) of October
1

25, 1941 (Fig. 22) shows regular sinus rhythm, a normal PR
interval of 0.16 seconds, a prolonged QRS interval of 0.12 sec-
onds, and a normal electrical axis. The form of QRS is abnormal
in each standard lead. QRS, is of low voltage and W-shaped.
It is followed by an upright T-wave. QRS, is initiated by an
abnormal, deep Q-wave of 0.3 mv., which is one-half of R, volt-
age. QRS,; is also initiated by a deep Q-wave of 0.35 mv., which
is 50% of R, voltage in this case. T, is inverted but of low volt-
age and followed by a prominent, upright U-wave. In general,
the data are non-specific for bundle branch block of 2 given type
and for myocardial infarction, if we may judge by the form of
QRS-T in each lead.

The unipolar exiremity potentials (2.1N lN sensitivity) reveal

a low voltage, M-shaped QRS complex i m lead RA; however, a
normally inverted T-wave. The form of QRS-T in lead LA is
within normal limits; however, an abnormal Q-wave of 0.25 mv.
is present in lead LL. This finding has often been observed
concomitant with evidence of posterior myocardial infarction in
other leads.

The precordial potentials (1.12N sensitivity) appear normal

except for a wide QRS at point 1. At points 2 to 6 the QRS
deviates from normal. At point 2 there is a suggestion of an
initial Q-wave and a very prominent U-wave. At point 3 a deep
Q-wave of 2.0 mv. is present; however, it is notched on the early
descending limb. At point 4 the Q-wave is less marked but in-
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creases in magnitude to 0.5 mv. at point 6, which is probably
significant. These deviations in QRS over the mid- and left
precordium are suggestive of the presence of an anterior or lateral
myocardial infarct. Judging by the late (0.08 seconds, maxi-
mum) rapid downstroke of the intrinsic wave (RS) at points 5 and
6, we are probably dealing with a left bundle branch block defect.
The T-waves are normal at points 1 to 5, but at point 6 the T-
wave is slightly inverted. Unfortunately, in the presence of a pro-
I6nged QRS interval the direction and character of T is difficult
to evaluate in terms of myocardial change.

The esophageal potentials (N sensitivity) were difficult to
1

record without artefacts occurring in the T-waves but were of
some assistance in this case. Point 25.0 is above the region of
the auricle and resembles potential RA. Points 32.5, 37.5, and
40.0 are proximal to the auricle and reveal a broad, notched, and
bizarre QRS complex, which is mainly electropositive and fol-
lowed by a slightly negative T-wave. Point 42.5 is border-line
in position. Points 45.0, 47.5, 52.5, 57.5, and 60.0 are recorded
from the ventricular region. The presence of Q-waves measur-
ing 0.4 mv. (maximum) which are almost equivalent to the suc-
ceeding R-waves is probably significant and confirms our sus-
picion of posterior wall pathology suggested in the standard leads.
The T-waves in each case are of low voltage and polyphasic. In
general, the E. V. potentials resemble the potentials at point 6
on the precordium and those of the left leg. The apparent in-
trinsic wave (RS) in the E. V. potentials occurs about 0.08
seconds after the beginning of QRS. This is further support
that a bundle branch conduction defect is present in the left
ventricle, whereas the intrinsic interval over the right ventricle
measures less than 0.02 seconds at points 1 to 3, which is normal
for these pasitions.

In summary, judging by the complex electrocardiogram in the
several leads, we are probably dealing with a concordant type of
left bundle branch block in the presence of myocardial infarction
involving the posterior and lateral or anterior myocardial walls
of the ventricles. (Compare Fig. 18 and Fig. 11a, 11b.)

N
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The Effect of Digitalis

G. A,, aged 54, an active gardener, has had a gradual onset of
and progressive increase in dyspnea on slight exertion which he
antedates about thirty years, when he had three attacks of pneu-
monia and one of pleurisy. His blood pressure was about 122/78,
and his heart rate was about 75 per minute at rest but much
faster during slight exertion and emotion. The rate was not
appreciably decreased during digitalis therapy but adequate to
produce electrocardiographic changes. On fluoroscopy there was
slight prominence of the left ventricle, while the base of the left
lung was very hazy, no fluid level being demonstrable. Basal pul-
monary rales were usually present on auscultation, especially at
the left base, where impaired resonance and moderately diminished
breath sounds were also found.

L ..Before Digitalization (Fig. 23a)
The standard lcads (N sensitivity) show (Fig. 23a) a rate of

78 per minute, a PR intlerval of 0.18 seconds, a QRS interval of
0.08 seconds, a Q-T interval of 0.4 seconds, and an electrical
axis of 4+5°. QRS, is low voltage, and T, is nearly at iso-poten-
tial, which is abnormal.

The single cxtremity potentiuls (1.8N sensitivity) were con-
sistent with left axis deviation as judged by QRS in lead LA.
QRS is bizarre, and T may be abnormally inverted in LL.

The precordial potentials (_l% sensitivity) are normal at points

1 to 6 with respect to QRS, and at points 1 to 4 with respect
to T; however, the T-wave of 0.1 mv. at points 5 and 6 is con-
sidered abnormally low.

The esophageal potential (g sensitivity) at point 25.0 is con-

sidered normal and above the auricle. Points 32.5, 37.5, 40.0,
and 42.5 are probably adjacent to the auricle and normal. Point
47.5 is border-line in type, whereas points 50.0, 55.0, and 57.5
are in the region of the ventricle. The QRS is diphasic in type,
resembling points 1 and 2 on the precordium, whereas the T-
waves are low and upright, about 0.1 mv., resembling those from
points S and 6.
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After Digitalization (Fig. 23b) (Sensitivity about the same
as in previous study for a given lead.)

The PR interval and QRS are unchanged; however, the Q-T
interval shortens to about 0.30 seconds as compared with 0.40
seconds before digitalization. The P-wave and QRS complex
are unchanged by the drug in all the leads.

The RS-T segments become depressed in Leads I, II, LA, LL,
Vi Vi, Vi Vg, V,, and at esophageal points 47.5, 50.0, 52.5,
55.0, and 57.5 near the ventricle. Elevated RS-T segments are
noted in lead RA, above the auricle (25.0), and opposite the
auricle at points 32.5, 37.5, 40.0, and 42.5. Iso-electric RS-T seg-
ments are noted in Lead III and Lead V,.

The T-waves are especially lowered in voltage in Lead I, II,
LA, V, to V,, and at points 50.0 and 52.5 as a result of the
medication.

All these findings are consistent with the toxic effect of digitalis
produced on the right and left ventricular myocardium described
previously by standard and precordial leads. The case illustrates
the completeness with which digitalis modifies the electrocardio-
grams in exploratory leads anteriorly and posteriorly.

Non-Specific Posterior Myocardial Changes
and Intraventricular Extrasystoles

T. F. R., a male aged 34, physician, applied for $3,600 Retire-
ment Income at Age 55. His personal history reveals hemo-
lytic strepococcal infection of the nasal sinuses three years pre-
viously., He suffered a fractured right arm in a train accident
one year prior. This healed following operative intervention.
Examination revealed a normal build, blood pressure, and pulse.
A soft apical murmur was present with transmission to the axilla
on exercise. There was no cardiac enlargement or rheumatic
fevef history.

On comparison of June 22, 1943, and July 8, 1943, electro-
cardiograms, we find abnormally progressive changes of T, and
T, and occasional unclassified ventricular premature beats.
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On study at the Home Office, an inconstant, faint systolic
murmur was noted at the apex; however, it increased and was
constant after exertion. Exercise tolerence was normal. Fluoros-
copy showed a mormal vertical heart. The electrocardiogram
(August 26, 1943) showed many interesting changes.

The standard lcads show a low voltage QRS, and normal
T, of 1 mm., a border-line diphasic T, and an inverted T, of
1 mm. The ventricular extrasystoles tend to follow the general
pattern of the initial normal beat except for the wide QRS in-
terval. There were no T-wave changes in the following beats.

The unipolar cxtrcmity potentials favor a slight right axis
shift. The T-wave in LL is slightly multiphasic and essentially
iso-electric. The ventricular complexes of the premature beats
are again similar in form to the preceding beat; however, '1'L

A
is upright and Tu. is inverted and related to large QRS area
in the opposite direction.

The precordial series are normal with respect to the initial

beat in V  region. The ventricular extrasystoles show a delayed
1-8

intrinsic (RS) wave over the right and left portions, suggesting
a high intraventricular or septal focus.

The esophageal series are locally abnormal with respect to T
at all ventricular levels (50.0, 52.5, and 55.0) and normal above
this, The premature beats also show delay in the intrinsic wave
(RS), leading to the conclusion that the beat probably arises
high in the septum and then distributes itself along the same
electrical course as the Purkinje network. This is deduced from
its similarity to the preceding beat.

_In conclusion, it was shown that the changes in T, and T, are
reflected into an abnormality only localized by the esophageal
ventricular leads. The premature beat probably originates in the
high septal region.
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Non-Specific Bimural Changes

A. I. F., aged 47, clothing manufacturer, applied for a jumbo
line concurrently with his two brothers. His family history re-
veals his father died at 68 of heart disease, and his mother died
at 54 of diabetes and its complications. Within the past year one
of the above brothers died suddenly of coronary disease at age
48 (this brother's cardiograph was of the equivocal Q, type and
showed slurring of the initial R, and an absent S,). The ap-
plicant was overweight in the past but claimed no current cardio-
vascular history. There was a history of rheumatism at age 10.
Fluoroscopy revealed normal cardiac measurements and a trans-
verse type of cardiac silhouette (transverse diameter 12.8). The
blood pressure was 120/82/72 and the pulse rate 78. The urine
was negative. A routine check by his physician revealed a con-
stant apical murmur. The electrocardiogram (January 2, 1942)
was withheld, as it was not requested previously. It revealed a
low, upright T, of less than 1 mm.,, an inverted T, and T,, and a
localized, unusual, M-shaped T,, while lead CF, and CF, were
within normal limits.

Home Office examination confirmed a rheumatic history and
revealed an inconstant pulmonic murmur, a constant faint, short
apical murmur, and a split first mitral sound. After exercise,
the apex murmur was accentuated and transmitted to the axilla.
Exercise tolerance was normal. Fluoroscopy was normal and
showed a small transverse heart. The special electrocardiogram
in Fig. 25 shows

Abnormal standard lcads with respect to T,, T,, and T,;

Abnormal extresnity potential LL with respect to an inverted T;

Abnormal precordial leads V,, V,, and V, with respect to an
inverted T;

Abnormal esophageal ventricular ieads (E. V.) at levels 47.5,
50.0, 57.5, and 60.0.

It is reasonable to conclude that progressive changes involving
the left ventricle are present anteriorly and posteriorly, aithough
the subject is asymptomatic.




!

134 Fifty-fifth Annual Meeting

Correlation and Discussion

The history of the exploratory electrocardiogram (2,4,5,7,12,
18,19,22,23,34,39,42) is well known and is most often referred to
in studies of coronary occlusion. This method has, however,
a wider application. Among the other important problems de-
veloped and explained by the exploratory leads are the studies of
the various types of bundle branch (2,49), of hypertrophy of the
right or left ventricles (16,17), of the various origins of arrhyth-
mia (23), including extrasystoles, and of the nature of the trans-
position (25), of the heart.

Myocardial infarction, however, is the major topic illustrated
by the foregoing cases, each of which is explained in technical
terms and whether it deviates from the normal. The standard
leads are correlated with exploratory electrocardiograms and what
is to be probably expected pathologically. The pathological cor-
relations are hypothetical in these cases; however, they are firmly
based on the experiments and clinical materials of others (4,11,25,
26,2832,34,35,42), who established the principles of the explora-
tory lead. Myers and Oren (35), have correlated the abnormal
type of esophageal ventricular potentials with four cases at
autopsy and found no variance with the diagnosis established by
the electrocardiogram.

Quantitative evaluation is most desirable in analyzing biological
and chemical phenomena. In spite of more than a third of a
century of experience, accurate statistical analyses of large series
of electrocardiograms are still wanting. The selection of any
group of data is an arbitrary one; however, the compilations found
in Table I for the voltage variations in the standard potentials,
unipolar extremity potentials, and precordial leads are favored
for the present. A limited treatise on this table, which is de-
scribed by Wilson (9), should be consulted for details of probable
errors admitted in this experience. In regard to the esophageal
potentials, no adequate quantitative study of a large series of cases
has yet been produced for all the deflections ; however, the empir-
ical method of analysis of form and directional changes has proved
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very valuable. The discussion of the normal subject integrates
our concept of most of the empirical variations in the multiple
exploratory potentials (see Fig. 2b and the text).

The P-wave needs no further discussion in relation to standard
(7,8.27) and single extremity potentials. As an index of disease
its usefulness in precordial ventricular leads is very dubious; it
is greatly modified by varying the indifferent lead when studied
in relation to a given point. Further information regarding dis-
ease or rhythm of the auricle, however, has been obtained by indi-
rect leads over the precordial auricular region, which is a more
sane procedure. With few exceptions (see Fig. 6a), particularly
in auricular fibrillation (24), the character or form of the P-
wave in the esophagus or stomach has been a valuable index of
the location of the electrode with respect to its proximity to the
ventricle, the auricle, or the region above the auricle. Because
of this, esophageal electrocardiograms have become intelligible
in relation to other exploratory electrocardiograms and further
made it possible to expand our concept of the total electrical field
of 'the human heart. The diagnosis of posterior myocardial in-
farction by the esophageal ventricular potential (7) is also made
possible, although the standard leads are often doubtful, equivocal,
or confused (Figs. 9a, 9b, 10b, 13a, and 13b). A modern study
of exploratory leads directly on and in the auricle in animals has
been reported in detail by Macleod and his collaborators (19),
who describe an accession and a regression component (T-wave
of the auricular electrocardiogram) of the P-wave. This re-
cession wave is best observed in complete atrio-ventricular dis-
sociation when esophageal auricular electrocardiograms are studied
in man. The fractional equivalent of the recession wave in nor-
mal electrocardiograms is the P-Q) segment following the P-wave.
Larson and Skulason have recently reported the normal findings
on the P-Q segment in 100 normal individuals, which is of com-
parative interest. No emphasis is made in the above electro-
cardiograms of the directional changes in the P-Q segment, which
is most prominent and often modified in the juxta-auricular
potentials.

»
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TABLE III

NON-SPECIFIC ELECTROCARDIOGRAPHIC
CRITERIA OF POSSIBLE MYOCARDIAL

INFARCTION

I. In general, when the infarct is not localized by the specific criteria,
there may be infarction if there is:

Pl ol A

5.

6.
7.

Reduced QRS voltage in the standard leads, or

Sudden development of reduced QRS voltage, or

Bizarre QRS complexes in multiple standard leads, or
Transient or persistent intraventricular or bundle branch block
of any type other than with short PR interval, or
Progressive changes in QRS-T complexes in two or more
electrocardiograms, or

Transient arrhythmia of any type, or

A combination of some of these findings.

II. Anterior Myocardial Infarction may be present if :
A. In the standard leads

1

2.
3.
4.

o

W

6.

QRS is bizarre or W-shaped; or Q, is 1/5 of R,.

Deep S, and S, appear suddenly; or S, appears suddenly.
RS-T, segment ic elevated and RS-T, is depressed.

T, is iso-electric, inverted, or diphasic, or changing in the
absence of left ventricular enlargement.

A combination of the above findings is present.

Lead IV or in the Precordial Series of Electrocardiograms

(Points 1 to 6)

Q is 0.4 mv. or greater; or large (1/5 or greater) in propor-

tion to R-region of poiats 3 to 6 (Q is normally absent over

points 1 and 2).

R is less than 02 mv. at or to the left of the apical region.

RS-T segment is elevated more than 0.2 mv.

T is inverted or char.ing significantly in any region between

points 2 to 6 (T-waves in this region are considered abnormal

when less than 0.2 mv.).

T is iso-electric or diphasic between points 3 to 6 in the ab-
sence of ventricular enlargement or toxic factors.

A combination of the above findings is present.

C. In the extremity potentials

2.

RA -an initial R is present, RS-T is elevated, and T is iso-
electric or upright.

LA-an initial Q is present, RS-T is elevated, and T is in-
verted.

3. LL-the R is prominent, RS-T is depressed, and T is upright.
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TABLE III — Continued

IIL. Posterior Myocardial Infarction may be present if:
A. In the standard lead.

o

1.

2
3.

4.

QRS,, or QRS, and QRS, are bizarre or W-shaped; or Q,
is 0.3 to 0.4 mv, or ¥4 of the largest R and associated with
a small Q, of 0.1 mv. or greater, or associated with a slurred
initial R, )

RS-T, segment is elevated and RS-T, segment is depressed.
T, and T, are inverted, diphasic, or changing in the absence
of right ventricular enlargement or toxic factors.

A combination of the above findings is present.

In Lead IV or Precordial Series of Electrocardiograms the

1.

R voltage is exaggerated.

2. RS-T segment is depressed.

3. T is exaggerated or changes significantly between two or
more examinations.

4. T is normal and there is a suggestion of the ériteria in Sec-
tion IIT A.

5. T is diphasic (minus-plus) and changing rapidly.

In Lead EV the

1. Q is 0.4 mv. or greater; or 34 or greater in proportion to
R when the EV lead is 5 em. or more below the auricle, as
judged by the P-wave electrocardiogram.

2. RS-T segment is markedly elevated electrically and has not
been produced by the movement of the electrode during
mechanical systole.

3. T is inverted or changes significantly between two or more

examinations, particularly when Lead IV is essentially nor-
mal in the region of points 4 to 6.

In the extremity potentials

1.

2

LL-Q is 25% or greater than R, RS-T is elevated, and
T is flat, diphasic or inverted, and associated with

Depression of RS-T in leads RA and LA,
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More recently Hecht's (34) contribution of the nature of
intra-auricular and intraventricular potentials in human subjects
has confirmed the experimental concept (18,1921), of these po-
tentials. The intra-auricular potentials are similar to indirect
leads from the esophageal auricular region. The intraventricular
potentials should be the mirror image of epicardial potentials over
the ventricle (however, the P-wave remains electropositive in
character).

The ,interest centered about the Q-wave (3,4,7,11,29,30731,
32,36,37,45) as an index of cardiac disease has been justified in the
last one and one-half decades. A glance at the inclusive tables list-
ing the major changes in the electrocardiograms, whether specific
(Table II) or suggestive (Table III) of myocardial infarction,
confirms the significance of the Q-wave in electrocardiography.
As the tables are self-explanatory with respect to the rest of the
QRS-T complex, these are not further elaborated here. These
should serve as a guide to and limited summary of our knowl-
edge on this subject in relation to myocardial infarction. This
evident correlation is recapitulated in graphic form (Fig. ¥6) for
standard, precordial, and esophageal leads. A summary of bor-
derline and equivocal deviations of QRS-T is presented for all
standard and exploratory leads (Table IV) without reference to
the probable significance of the deviation.

Apparent exceptions (8) to the abnormal myocardial signifi-
cance of the Q-wave may sometimes arise, particularly in the
esophageal electrocardiogram when the QRS interval is prolonged
and the heart is rotated from its normal axis (Fig. 19a). How-
ever, occasionally myocardial infarction of the anterior and pos-
terior walls may be diagnosed in the presence of this abnormality,
as shown in some of the previous illustrations (Figs. 21 and 22).
The author has shown some equivocal cases of infarction by
standard leads and established the correct diagnosis from the
esophageal potentials. Myers and Oren (35) have now confirmed
by antopsy that these typical QT patteins in the E. V. lead are
diagnostic of infarction in four cases. The reliability of the uni-
polar left leg lead as an aid to this diagnosis will be discussed
later.
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Electrocardiograms from individuals who have been therapeuti-
cally or experimentally digitalized (Fig. 23b) show changes over
the entire myocardium, if we may judge from the complete ex-
ploratory electrocardiograms. The alterations of this type are
largely reflected by RS-T depression in Leads I, IT, LA, LL, V,,
V., and E. V. and U-shaped inversion of T-waves in I, II, V,,
V., LL, and E. V. It is known that digitalis effects a shortening
of electrical systole and, therefore, of the QT interval. The PR
interval, which reflects auricular and ventricular conduction, may
or may not be significantly prolonged.

In the case of hypertrophy of the ventricle (48) (Fig. 14 and
15) the major changes in the electrocardiogram may occur in
both the QRS complex and the T-wave of standard and explor-
atory leads. The frequent occurrence of right axis deviation with
right ventricular hypertrophy and of left axis deviation with left
ventricular hypertrophy is well known. More recently (9,16, 16,
46), the disturbance in the form and conduction time with re-
spect to the intrinsic interval in precordial electrocardiograms has
been noted. For example, in right ventricular hypertrophy (Fig.
14) the R-wave, instead of the S-wave, becomes the chiet de-
flection in the right precordium at points 1 and 2, and frequently
the intrinsic interval, measured from the beginning of QRS to
the beginning of the sharp downstroke in RS, is prolonged as
compared with the normal. The electrocardiograms at these
points often show, in addition to the QRS change, an inversion
of T-waves in more than one position progressing to the left from
the right sternal border. Although minor changes may be effected
in the QRS form, the intrinsic interval in the left precordium,
points 4 to 6, is usually within normal limits. On the other hand,
in left ventricular hypertrophy (Fig. 13) the form of the electro-
cardiogram and the intrinsic interval are usually normal over the
right precordium and usually considerably delayed over the leit
preco;dium. Incidentally, the T-waves in this same region {4 to
6) frequently become diphasic or inverted when left ventricular
hypertrophy is present.
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The esophageal elecirocardiogram in the presence of hyper-
trophy is also of interest. In right ventricular hypertrophy (Fig.
14) the electrocardiograms in the ventricular region showed no
really significant change with respect to the relative intrinsic in-
terval, the form of the QRS, and the T-wave. This is to be ex-
pected, because the electrode is usually in the region of the left
ventricle, which is supposedly unaifected. In left ventricular hy-
pertrophy, however, the intrinsic interval is frequently prolonged
and the T-wave shows significant inversion (Fig. 15). Thus, we
find changes similar to those observed over the extreme left pre-
cordium. This appears logical if the electrode in each position is
adjacent to the left ventricle. These changes must be differen-
tiated from those observed in myocardial infarction, which is ad-
mittedly often a difficult problem (Fig. 16).

A simple digest of the form of the electrocardiogram in intra-
ventricular block is difficuit to formulate, as the literature on this
subject is somewhat confusing. The precordial electrocardiogram
in bundle branch block has been of some assistance, as shown by
Wilson and his collaborators. Many cases of intraventricular
block which cannot be classified by the standard leads are easily
classified by the precordial series (14). In right bundle branch
block (Fig. 17) the relative intrinsic interval is markedly delayed
over the region of the right precordium, particularly points 1 and
2, where the T-waves are also frequently directed downward.
In general, except for a wider QRS interval, there is a close re-
semblance to the effect of right ventricular hypertrophy. The left
precordium apparently remains normal with respect to the rela-
tive intrinsic interval, although the form of the QRS may be
slightly modified while the T-waves are usually directed up. On
the other hand, in left bundle branch block (Figs. 18, 19a, and
19b) the right precordial electrocardiograms are usually normal
with respect to the relative intrinsic interval and the T-wave.
The chief deflection in these cases is usually directed downward
instead of upward. Over the left precordium in left bundle
branch block there is a marked delay in the relative intrinsic inter-
val, particularly over points 5 to 6, regardless of whether it is of
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the discordant or the concordant type. The T-waves in the left
precordium of left bundle branch block are usually diphasic or
inverted in one or both of these places.

The esophageal electrocardiogram proximal to the ventricle in
right bundle branch block (Fig. 17) is not significantly altered
with respect to the relative intrinsic interval and the direction of
the T-waves. In left bundle branch block of the concordant pat-
tern it has been observed (Fig. 18) that a delay in a relative in-
trinsic interval is present in the esophageal ventricular region and
is similar to that observed in the left precordium at points $ and
6. The T-waves in both positions are low, dipha.s'ic, or inverted.
In sharp contrast to this is the esophageal electrocardiogram in
left bundle branch block with a discordant pattern (Figs. 19a agd
19b). It is observed in one case that there is no delay in the rela-
tive intrinsic interval and no abnormal variation in the T-wave.
In another case the QRS complex is comprised of an initial, deep,
slurred Q-wave consisting of almost the entire QRS deflection
in this region (8). Thus, the intrinsic deflection occurs almost
simultaneously with the beginning of QRS, which is similar to
the right precordial, RA, and LL potentials. This leads one to
believe, first, that the conduction path over the left ventricle is
normal in right bundle branch block; second, that in some cases
of left bundle branch block the heart may be rotated counter-
clockwise so that low esophageal electrodes are proximal to the
right ventricle instead of the left ventricle.

The jusxta-auricular potentials are probably an index of the po-
tentials of the left ventricular cavity. In right bundle branch
block (Fig. 17) the cavity (EA) shows initial and preponderant
negativity of QRS. On the contrary, in concordant and discord-
ant left bundle branch block (Figs. 18, 19a, and 19b) the cavity
(EA) is electropositive during the chief QRS, and this is fol-
lowed by diphasic or inverted T-waves. In right ventricular pre-
mature systoles (Fig. 20) the cavity (EA) potentials are similar
to those found in left bundle branch conduction defects. These
observations are in accord with the experimental observation of
the cavity potentials in canine bundle branch block by Wilson and
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his associates (Report to this Association, 1942). In bimural in-
farction with intraventricular block (Fig. 22) the cavity QRS
potential (EA) is chiefly electropositive at 37.5 cm. but is bizarre
"at 35.0 cm. and initially electropositive at 30.0 cm. as illustrated.
In anterior infarction with intraventricular block (Fig. 21) the
cavity potential (EA) is principally electropositive. In these last
two instances we may also be dealing with some left bundle
branch conduction defect. It, therefore, appears that esophageal
auricular potentials may be of limited assistance in interpreting
curves with 2 wide QRS interval. The favored conduction from
the esophageal auricular lead is probably from the left ventricular
cavity, whereas the esophageal ventricular lead favors conduction
from the left ventricular surface and more rarely from the right
ventricular surface.

Considerable light on the form of the electrocardiogram has been
obtained in the past from studies of ventricular extrasystoles. It
has been noted that frequently the form of the electrocardiogram
in Leads I and III during the abnormal ventricular cycle is often
an index of the position at which this abnormal impulse arises
(23). Similarly, if there is a single focus of ventricular extra-
systoles, the form of the electrocardiogram on the precordium
may definitely be classified as to its origin (Fig. 21 and 24). For
example, when premature right ventricular extrasystoles occur
(Fig. 20), the form of the electrocardiogram will resemble the
form of the left bundle branch electrocardiogram on the right
and left precordium. This appears to be paradoxical; however,
it is easily understood if one follows the course of the impulse.
It is thus expected that the relative intrinsic interval in the ab-
normal cycle will appear early over the right precordium and late
over the left in a right ventricular extrasystole.” This-is illus-
trated clearly in a preceding figure (18). We were not fortunate
enough to obtain a study originating in the left ventricle in such
a series, but jt is believed to be similar to the tracings seen in
right bundle oranch block. The esophageal electrourd.og'rams
adjacent to tHe ventricle,  hypothetically and practically in right
ventricular premature systoles, are comparable to those obtained
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over tﬁ; left ventricle anteriorly ; that is, the relative intrinsic in-
terval usually appears late in the QRS cycle. The character and
direction of the T-wave is unimportant in identification as to
the origin of this impulse; therefore, it appears that the reason
on which we base a diagnosis of right ventricular premature
systole and left bundle branch block is on the form of the electro-
cardiogram with particular reference to the occurrence of late in-
trinsic deflections in the region of the left ventricle anteriorly
and posteriorly. This is best determined by the path and direction
that the exciting impulse takes to cover the entire myocardium.

In intraventricular block when there is a concomitant myocar-
dial infarction, the complex form of the electrocardiogram is
much more difficult to evaluate than in the absence of this path-
ology; however, when we carefully scrutinize the electrocardio-
gram and find an abnormal and consistent appearance of deep
Q-waves preceding the rest of the abnormal complex, we are
sometimes dealing with myocardial infarction. This is sugges-
tively illustrated in Figs. 21 and 22. Non-specific changes may
occur locally or generally, as illustrated in Fig. 24 and Fig. 25.

The contributions (7,8,12,16,25,42,43,45,46,35,36) made by uni-
polar extremity potentials are not to be underestimated, as too
little effort has been made to correlate the facts derived from
them. Besides their use in association with precordial leads to as-
certain the position of the heart in the absence of roentgen assist-
ance, the following discussion on the evaluation of deep Q,
should be of interest to the life insurance underwriter. We
should continually realize, however, that these unipolar potentials
constitute the elementary potentials or the A.B.C.'s of the bi-
polar standard Leads I, II, and IIL

The Differentiation of Q, Electrocardiogram
Using Extremity and Esophageal Potentials
It is now possible to state the complex origin of Q, (7.,8,12,18,
26.29,34,3536,37,45) from numerous experimental and theoreti-
cal considerations; therefore, we should be able to approach its
identity as physiological or pathological. There are a few basic
rules and assumptions to remember. (Table V).
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TABLE V

Basic Concept of the Electrocardiogram
for Q, Differentiation

The algebraic sum of the potentials at the extremities :—
RA4LA4+LL=0

Lead III is comprised of the difference in potentials :—
LL—LA=III

A positive potential (R) in LA is reflected as a negative potential
(Q or S) in lead III.

A negative potential (Q) in LL is also reflected as a negative
potential (Q) in lead III

The left side of the intraventricular septum is the first portion of

the ventricle to be electrically activated and therefore, it gives
rise to the beginning of QRS.

(a) In vertical hearts —Q may be seen in LL, II or IIIL

(b) In horizontal hearts —Q may be seen in LA and 1.

The potentials of the posterior and diaphragniatic surface of the
heart are transmitted to the léft leg (LL).

If gross infarction of this area (6) is present, it produces Q in
leads EV, LL, and IIL

If initial R is present in LA, it contributes to the depth of Q,, and

Initial R in LA produces a Q, when Q is absent in LL. Usually
this type of origin of the Q, complex is physiological.

Finally, if Q in LL is greater than 25% of R in LL, we may be
dealing with a posterior infarction, particularly if T inm LL is
inverted. This appears as an abnormal @, ragardless of its relative
size to R in the standard leads.
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(1) The algebraic sum of the potentials at the extremities
(RA, LA, and LL) due to the heart potential must equal zero
at a given moment (21,44). For example, if a Q-wave is present
at the left leg, this is balanced by an R potential elsewhere at the
same moment to equal zero potential.

(2) Lead III is comprised of the difference in potential be-
tween LA and LL (see Fig. 26 and legend, Fig. 2a and 2b).

(3) A positive potential (R) in LA is reflected as a negative
potential (Q or S) in Lead IIl. For example, if a QRS complex
is iso-electric in LL at the same moment that an initial R is being
inscribed in LA, then a physiological Q, may be present solely
due to R in LA. This deflection varies considerably with res-
piration and may arise in horizontal types of hearts when the left
ventricular epicardium faces the left shoulder or head.

(4) A negative potential (Q) in LL is also reflected as a neg-
ative potential (Q) in Lead 1II. For example, if the QRS com-
plex is iso-electric in LA at the same moment that an initial Q is
forming in LL, then Q, will be present solely as the result of Q
in LL.

(5) Lewis (18) said that the left side of the intraventricular
sepium was the first portion of the ventricle to be electrically
activated and, therefore, it gave rise to the very beginning of the
QRS deflection (Fig. 1b). This is manifested as an initial Q-
wave in leads facing this septal wall and, therefore, an initial R
is present elsewhere. This is most easily identified as a small Q
of short duration in the extreme left precordial leads oi some
normal subjects. In standard leads this explains why there is a
high incidence of Q in Lead I in left axis deviation and a high
incidence of Q in Leads II and III in right axis deviation or
tendency when S, is present. These facts about Q are considered
physiological and lead to the following correlations:

(a) The initial left septal negativity (Q) is shown in nor-
mal vertical hearts in lead LL and may be reflected as Q, and Q,
of standard potentials.
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(b) The initial left septal negativity in normal horizontal
hearts is physiologically present as a small Q in the LA potential.

This, in turn, may be reflected in Lead I as Q, (as all the nega-
tive potentials of LA are deflected downward in Lead I if they
are not balanced out by potentials in RA).

(6) The potentials of the posterior and diaphragmatic surfaces
of the heart are transmitted to the left leg. The chief QRS po-
tential in normals is electropositive, but this may be preceded
physiologically by a small Q resulting from left septal negativity
(5a). The forms of the normal left leg potential and esophageal
ventricular potentials are very similar and described above (Fig.
2a and 2b).

(7) When gross infarction of the posterior and diaphragmatic
wall of the heart exists, a deep Q-wave of the intraventricular
type replaces the normal QR potential of the esophageal ven-
tricular lcad (E. V.). This abrormal, deep Q-wave is usualily
transmsitted to the left leg (LL). Finally, this abnormal Q in LL
is reflected into Q, pathologically with or without a contribution
from the LA potential (R) as described above (3) (Fig. 26 and
legend).

(8) It is noted from: cases above and others in the literature
that when Q is present in LL due to infarction posteriorly, R is
often the initial deflection in the LA complex, and, therefore, Q,
is often very deep. The R in LA may be compensatory to the
formation of the posterior infarct. The heart that is infarcted
may change its spatial relationship and accentuate this negative
reaction (Q) in Lead III

(9) Further, if there is no Q in the LL potential and an initial
R is present in LA, we are primarily dealing with a positional
or physiological Q,, although hypertrophy may have produced the
peculiar anatomic relation. Therefore, unipolar extremity poten-
tials do appear to be of assistance in our Q, problem.

aw
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From Table II, it is noted that no specific criteria have been
elaborated for myocardial infarction in relation to extremity po-
tentials. This is correct, but the assistance they may give when
.precordial leads fail and when esophageal leads are not available
may be indispensable if we earnestly endeavor to differentiate

Qs (36)-

(10) It is reasonable to conclude from observations to date
that if Q in LL is proportionately large or greater than 25% of
R in LL, we are dealing with a posterior type of infarction. This
is particularly true if Q is broad, 0.04 of a second or greater, and
the QRS complex is followed by an inverted T-wave in LL. This
rule has exceptions, and in this paper were demonstrated in Fig.
9b, in which Q, was absent in the presence of a posterior infarct
identified by esophageal potentials.

Summary: The application of standard, unipolar extremity,
precordial, and esophageal leads in electrocardiography has re-
sulted in a rational and graphic concept of the entire electrical
field about the normal and diseased heart.

The precordial potentials are best used to establish the presence
of anterior myocardial infarction and to differentiate the various
types of intraventricular block and ventricular arrhythmias.

The esophageal potentials are best used academically to illus-
trate pathology of the left auricle and adjacent ventricle. They
have served to establish the presence of posterior myocardial in-
farction when all other leads were equivocal. Autopsy confirma-
tion of pathology disclosed by the esophageal lead has been es-
tablished by Myers and Oren (35).

The esophageal auricular potentials may represent potentials
from the left ventricular cavity and may be of limited assistance
in evaluating curves showing a wide QRS interval.

The extremity potentials serve to explain the patterns of the
standard leads, of which they constitute elementary potentials.
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The differentiation of physiological and pathological Q,, using
extremity and esophageal potentials, has been discussed.

A table of standard, extremity, and precordial potential values
is reprinted.

Tables of Specific and Non-Specific Criteria of Myocardial In-
farction are presented.

A tabular summary of borderline and abnormal characteristics
of QRS-T is presented for standard, extremity, precordial, and
esophageal potentials.

LN




10.
11.
12,
13.
14
18.
16.
17.
18a.

18b.
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PresmpeENT STREIGHT — Dr. Lauritz S. Yivisaker, Medical Di-
rector of the Fidelity Mutual Life Insurance Company, will

now present a written discussion of Dr. Nyboer’s paper. Dr.
Ylvisaker!

Dr. YLvisAKER — Electrocardiography has now been extensively
used in life insurance underwriting for approximately fifteen
years, It is generally accepted that we shall want to con-
tinue the use of this procedure because it is the most valnable
practical method of securing objective evidence of the con--
dition of the myocardium in health and disease. In view of
the fact that improved health conditions allow more and more
individuals to reach later life, our exposure to death, disability
and impairment from myocardial involvement due to coronary
sclerosis will become greater than ever before. It is likely,
therefore, that we shall, in the future, rather want to increase
the use of electrocardiography in order to prevent undue
mortality losses in the upper age group.

In reviewing Dr. Nyboer’s excellent paper, one is immedi-
ately impressed by the remarkable progress which has been
made. When we were first called upon in the early thirties
to apply the information from electrocardiograms, we had
only the information which had been accumulated from the
use of the three standard leads.

This information was helpful, but relatively little was
known regarding the basic fundamentals of electrocardio-
graphy as we know them today. As a result, we were unable
to analyze findings as they appeared and were forced, in our
consideration of presumably healthy applicants for insurance,
to apply information regarding electrocardiographic findings
which had empirically become identified with heart disease.
We soon learned that some of these findings which previously
had been thought due to disease might occur in both normal
and abnormal hearts. As wc were unable to make this dif-
ferentiation, we had to be unduly conservative in our ap-
proach.
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The problems which arose stimulated study in our own
groups for underwriting purposes and added stimulus to re-
search in electrocardiography otherwise. As a result, much
information has been accumulated and Dr. Wilson reported
on this progress to us in his very valuable contributions in
1937 and 1942. He gave us 2 summary of the fundamentals
on which future electrocardiographic thinking will probably
be based, desecribed the electrical activities as they occur in
heart muscle in health and disease and how they give rise
to the various deflections in the electrocardiogram. He
showed us how to analyze the three standard leads by break-
ing them down into their component parts by means of the
unipolar extremity leads. He emphasized the importance of
multiple precordial leads and the need of studing electro-
cardiographic patterns even more than the individual deflec-
tions. He described the main electrocardiographic patterns
and showed us how to recognize them on the basis of the
findings in the standard, precordial and unipolar extremity
leads.

‘The contribution of Dr. Nyboer, who is a student of Dr.
Wilson and who has become a student of electrocardiography
in his own right, is a most welcome addition to the previous
contributions of Dr. Wilson. Dr. Nyboer has given us the
most complete and clear picture of electrocardiographic pat-
terns as they are now known and has contributed also the
information provided by the esophageal leads to further com-
plete the picture.

Few of us perhaps have ever made an esophageal electro-
cardiographic study and few of us will ever make one on an
insurance applicant. His clear picture of these patterns,
however, with the addition of the information provided by
the esophageal leads will always serve as a helpful back-
ground on which we can better analyze less complete studies
as they may come to us. It would seem impossible for any
of us to add in any way to his study unless a diagrammatic
approach such as is shown in the following figures will help
us to visualize these patterns more clearly.
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Figure I gives us a picture of Left Bundle Branch Block
and shows particularly the relation of findings in the pre-
cordial leads to the actual lesion in the left branch with re-
sulting delay in the appearance of the intrinsic deflection on
the left side and no delay on the right side.

Figure II gives us a picture of Right Bundle Branch Block
with delay in the appearance of the intrinsic deflection on
the right and no delay on the left. Similar diagrams of other
electrocardiographic patterns are available and may be helpful
in clarifying the picture of these patterns.

It is not enough, however, that we learn to understand
clearly the electrocardiographic patterns of advanced my-
ocardial disease. We seldom, in fact, see these patterns in
applicants for life insurance. We meet much more frequently
with borderline patterns, which may or may not represent
disease and which frequently lead to erroneous conclusions
if adequate studies are not made. A thorough analysis of
these borderline patterns on the basis of the methods sug-

. gested by Dr. Wilson and Dr. Nyboer for the purpose of

drawing clearer lines between the normal and abnormal is
most urgently needed and we hope such an analysis can be
presented at one of our future meetings. We can all con-
tribute to the understanding of these borderline patterns by
preparing records of cases which come up for our considera-
tion with adequate studies whenever possible.

Figure III shows the electrocardiogram which we make
routinely in order to be prepared to analyze any unusual find-
ing which may appear. We have included the three standard
leads, the third lead on. deep held inspiration, six precordial
leads, V 1-6, a single ensiform lead and the three unipolar
extremity leads.

Figu;e IV. At times the problem at hand may call for
additional precordial leads either to the right or left of the
usual V' 1 - 6 records.
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FIGURE 1

Cross section of the body at the level of the heart showing the intra-
ventricular septum, right and left ventricle and the relation of the findings
in the precordial leads to these structures in Left Bundle Branch Block
The delay in the appearance of the intrinsic deflection characteristics of
this pattern is shown in the V, to V,, leads. The standard leads are
shown at the lower left, the unipolar extremity leads, V2 and V¥, in their
respective relation to their points of origin, right arm, left arm, and
left leg.
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FIGURE 11

In Right Bundle Branch Block, the delay in the appearance of the intrinsic

deflection is shown over the right precordium from the lead in the right

mid axilla ¥, to and including ¥/, with no delay in the V/, to V leads
over the left precordium
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THE FIDELITY MUTUAL LIPE INSURANCE COMPANY
PORLAREL YA Pa.
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FIGURE III

Routine Electrocardiogram. The precordial leads V, to V,, the ensiform

Vz, the unipolar extremity leads, Vr, V1, Vr, and Lead III in deep

inspiration all add to the information which may be needed in the
interpretation of the findings in the three standard leads.
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FIGURE IV

Norma! Record for comparison with Figure I and II and other abnormal
. patterns.
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I CHEST LEADS AT VARIOUS LEVELS
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FIGURE V

Precordial leads at three different levels, one interspace above and one
below the usual ¥, fo ¥, positions which may be helpful in the inter-
pretation of btzam patterns occasionally found in the usual ¥, fo ¥
positions. The three level records shown were made to study the
unusugl QRS complexes found in the original record in lower part of
Figure. The questionable findings in the V/, to V/, positions are not
present in the records at the lower level and are pmbab!y due to the
relation of the electrode to the position of the heart and therefore not
significant.
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Figure V. At other times it may be necessary to make
precordial leads at several chest levels to rule out complete or
incomplete right bundle branch block on the right side and
to rule out high lateral infarction on the left side of the pre-
cordium.

With such studies on records with borderline patterns,
we should accumulate the information which will help us to
develop an even more ‘“rational and graphic concept of the
entire electrical field about the normal and diseased heart”
(Nyboer). This will make electrocardiography an even more
practical and reliable aid in underwriting and help to prevent
undue mortality losses without excluding those with no
evidence of heart disease from the benefits of insurance.

PRESIDENT STREIGHT — Qur next speaker is Dr. Charles H.
Best, Professor of Physiology at the University of Toronto
Faculty of Medicine. He will read his paper on “Thrombosis
from the Physiological Viewpoint.” Dr. Best!




THROMBOSIS FROM THE PHYSIOLOGICAL
VIEWPOINT

By C. H. Best, C. B.E, M. D, F. R. S.

Departinent of Physiology and Banting and Best Department of
Medical Research, University of Toronto.

The period between 1860 and 1915 might be described as
the “ pathological era” in the study of thrombosis. Virchow,
Zahn, Eberth and Schimmelbusch, W. H. Welch, Zurhelle,
Osler, Bizzozero, and many others, wrote their classical papers
on the pathological findings in clinical and experimental
thrombosis. It was established that thrombosis of blood
vessels might be produced by the application of caustics or
by mechanical injury to the intimal surfaces of bicod vessels.
These procedures resulted in the accumulation of blood
platelets on the wall of the vessel at the point of injury.
Leukocytes then collected at the margin of and between the
masses of platelets. Fibrin was subsequently laid down in
large amounts. The growth of a thrombus down stream was
established by histological studies.

The structure of white thrombi has interested students since
the work of Virchow in 1863, who believed that the whitish
masses which are frequently observed in blood vessels under
certain conditions, were formed by white blood cells, disin-
tegrated fibrin and red blood corpuscles which had lost their
haemoglobin. It was Mantegazza in 1869 who demonstrated
the fact that the white thrombus does not arise by a gradual
change from a red thrombus but originates in a form very
similar to that in which it finally appears. Mantegazza
thought the thrombus was formed from white blood cor-
puscles and fibrin and many of the subsequent workers had
the same conception of the mode of origin. A signal advance
was made in this field in 1882 by Bizzozero who watched
the formation of a white thrombus under the microscope.

168
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He found that when he caused slight damage in a surface of
an arterial wall of a small mammal, a thrombus was soon
produced. A whitish mass was formed almost entirely by
blood platelets. There were a few white blood cells,

In 1929 investigations on thrombus formation were in-
itiated in Toronto and we (Best, Cowan and MacLean) ob-
tained direct evidence in confirmation of the work of Bizzo-
zero, that platelets were deposited on a distal or down-stream
side of the primary mass. We used a glass cell. The
proximal or up-stream side of a mass of platelets changus
relatively little. Definite growth can be noted on the right
or distal side. This phenomenon is shown even more clearly
when growth of the thrombi on the scratch is watched. Ob-
servations made upon the formation of thrombi on the scratch
and also in the narrow parts of the cannula, would appear
to show that this process may take place without markad
slowing of the bioodstream. On the other hand it is cer-
tainly true that one of the causes of thrombus formation is
slowing of the stream and, as a matter of fact, in the peri-
pheral parts of the glass cell where the blood flow is slowed,
you can see the deposition of platelets on many occasions
before they appear on the scratch. When there is a rough
surface such as a scratch on the glass tubing, thrombi form
quickly in spite of the fact that the blood stream is moving
very rapidly. It may be that the scratch forms eddy currents
which we can not see but we are able to detect none before
the clumps of platelets are clearly visible. The foreign sur-
face is obviously an important factor in this rapid formation
of thrombi. (A Moving Picture Film illustrating this formation
of thrombi was then shown.)

After deposition of platelets in the glass tube or in the
injured femoral vein or coronary artery, the blood flow is
slowed and clotting may occur. Under these circumstances
one gets either white thrombi or mixed thrombi or a clot,
i.e., the red type of thrombus. (6 SLIDES illustrating the
production of thrombi in various situations were then shown.)
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The body's defenses against excessive deposition of plate-
lets and the formation of a thrombus are multiple. The main-
tenance of a smooth intimal lining of the blood vessel in which
the platelets may play an important part, the control of the
number of cells of the blood and the regulation of the amount
of those potent agents which augment or inhibit the clotting
system or the formation of thrombi are all important factors.

The “physiological era of thrombosis” may be said to begin
with the isolation of heparin and I would focus your attention
particularly this afternoon on this anti-coaguilant. While a
search of the earlier literature reveals the fact that several
investigators realized that certain mamallian tissues contained
one or more anti-coagulants, an active fraction was first
isolated in Howell’s laboratory in 1916 by McLean. This was
subsequently investigated by Howell and Holt in 1918.
Howell named the substance “heparin” (hepar -~ the liver)
and he and his colleagues have studied its distribution, chem-
ical properties and physiological significance. For some time
heparin was prepared exclusively from the liver tissue of the
dog. It was very difficult to secure sufficient amounts of
a product complietely satisfactory for physiological experi-
ment. The clinical application had not been developed.

In 1928 I initiated a project in Toronto which had as its
objective preparation of a more potent and more highly puri-
fied heparin, and a study of the effect of this substance in
preventing thrombosis. We found that it was possible to
prepare active fractions from ox liver and subsequently
Charles and Scott in 1933, showed that this substance was
present in varying amounts in a great many tissues of the ox.
Lung, liver and skeletal muscle giving in this order the best
yield. The clinical and physiological studies on heparin were
developed in Toronto with the collaboration of Dr. Gordon
Murray and Dr. L. B. Jaques, and in Stockholm by Jorpes
and his colleagues.




Thrombosis, Physiological Viewpoint 171

Chemsistry of Heparin

I have no intention of discussing this subject in detail
to-day. It will suffice to state that heparin is a mucoitin
polysulphuric acid. It can be prepared as either the barium
or sodium salt. These crystalline salts are of constant chem-
ical composition and physiological potency. Attempts to
make heparin synthetically have thus far failed. There is an
International Standard of heparin which contains 100 units
per mg.

The Action of Heparin on the Clotting System of Blood

The most significant property of the anti-coagulant heparin
is its marked ability to delay the clotting time of blood. Since
prothrombin is present unchanged in heparinized blood the
important anti-coagulant action of heparin is presumably due
to the effect on the first stage of clotting. Heparin also
acts an an anti-thrombin but only in the presence of 2 co-
factor present in plasma. At present there is great interest
in the anti-tryptic action of heparin. This substance inhibits
both crystalline trypsin and plasma trypsin. Heparin pos-
sesses a very striking property of forming compounds with
protein and other complex bases. The reaction of heparin
with protamine is of great interest and as first shown by
Chargaff and Olson, it has a greater affinity for protamine
than for the plasma proteins. Thus it is possible to use pro-
tamine for the determination of heparin in blood or to neutra-
lize the heparin which has been added to blood. Both of
these procedures may have important clinical applications.

It has been found that when a system similar to that used
for the determination of prothrombin time, is used for the
assay of heparin, certain of the synthetic polysaccharids are
more potent than heparin. On the other hand their anti-
coagulant activity measured on fresh whole blood, is only
a fraction of that of heparin. The lengthened coagulation
time of blood after a single intravenous injection of heparin,
passes off quickly. Heparin is lost from the blood through
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excretion from the kidneys and also by inactivation. The
latter process is presumably caused by the enzyme “hepar-
inase” which was discovered in our laboratory by Jaques.

Single large doses of heparin given intravenously are
wasteful and for this reason either continuous intravenous
administration has been used clinically, or more recently
some workers advocate the subcutaneous administration of
the material in various types of menstruum.

Liberation of Heparin in the Body

Holmgren and Wilander showed that the mast cells con-
tain large amounts of heparin. These cells, found chiefly in
vessel walls and in tissues where marked disturbances in the
blood are taking place, i.e., in liver, lung, intestines, and sc
on, suggest that the physiological role of heparin in the body
may be to prevent intravascular clotting of the blood which
might be initiated by various physiological processes. Jaques
and Waters reported the isolation of heparin from the blood
of dogs in anaphylactic shock and Wilander from the blood
of animals in peptone shock. In the isolated liver Rocha e
Silva found that when peptone was added to Tyrode solu-
tion, perfused through liver, no heparin or histamine were
released. When citrated or defibrinated blood was added
to the peptone a little heparin and histamine were liberated.
When peptone was added to blood preserved in silicone
plastic (Jaques, Fidlar, Feldsted and Macdonald) and this
blood which contained no anti-coagulant perfused through
the liver, Rocha e Silva, Jaques and Scroggie have recently
found that large amounts of heparin and histamine are liber-

ated. If heparin is added to the peptone-containing blood, -

no heparin is released from the liver. It would appear, there-
fore, as the above mentioned authors have suggested, that
the changes in blood which heparin may normally prevent
may be those which cause its secretion from the liver into
the blood.
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H epa;in and Thrombosis

It has been shown experimentally in a great variety of
ways that heparin prevents the formation of thrombi in ex-
perimentzl animals. The glass tube which you have seen
can be kept clear of thrombi in most species that have been
studied. Heparin prevents the experimentally produced
coronary or intraventricular thrombi. There is a latent
period after the injection of heparin before the effect of throm-
bus formation is apparent. Under certain experimental con-
ditions this may be from 15 to 50 minutes. The interval
under clinical conditions is not known. The mechanism by
which this anti-thrombotic sffect is produced is not yet com-
pletely clear. The action may be the same as that which
prevents the coagulation of blood or there may be some other
process causing agglutination of platelets which heparin in-
hibits. This is still an unsolved and a very important prob-
lem.

Clinical Problems

If I were able to discuss the clinical as well as the phys-
iological aspects of thrombosis, all the literature on the use
of both heparin and dicoumarin would have to be reviewed.
There is little doubt that either of these agents may, under
favourable conditions, prevent thrombus formation in human
subjects. The control of clinical studies always present
much greater difficulty than is encountered experimentally.

Heparin must be given intravenously or subcutaneously.
The latter procedure is not fully established clinically. The
action of heparin given intravenously begins after a relative-
ly short latent period and disappears rapidly after the
administration is terminated. Heparin may be very rapidly
neutralized by the administration of protamine. This clinical
use of protamine for this purpose is by no means fully estab-
lished. A great deal more work must be done before it can
be safely recommended.
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Dicoumarol

The story of dicoumarol begins with the work of Schofield
in Canada and Roderick in the U. S. A, The origin of =2
haemorrhagic disease in cattle was traced to spoiled sweet
clover hay. Dr. Link has reviewed the brilliant work of
his group on the isolation, crystallization and synthesis of
the anti-coagulant and its chemical and pharmacological prop-
erties. Dicoumarol acts quite differently from heparin. The
former has no effect on blood in vitro but causes a2 lowering
of blood prothrombin through a pharmacological effect on
the liver. Dicoumarol is administered orally, it has a
relatively long latent period (48 hours) before it becomes
effective and its action persists for days after cessation of
administration. Its effect can be neutralized in part by vita-
min K or by a blood transfusion. Dicoumarol-like heparin
prevents experimental thrombosis and favorable clinical re-
sults have also been reported.

The extent to which the coaguability of blood must be lowered
by heparin or dicoumarol to prevent thrombus formation, is very
difficult to determine in human patients. There is probably great
individual variation in relatively healthy people and even more as
a result of disease. It is understandable that very few attempts
have been made by clinicians accurately to determine the minimum
amounts of heparin or dicoumarol which are required. There is
a great need for this data. These useful tools have sharp edges
and overdosage is dangerous. On the other hand it would be
all too easy in a study of the incidence of thrombosis, for a clin-
ician to report favorable results with a dosage which had no real
effect.

The relative clinical merits of heparin and-dicoumarol can only
be decided by very carefully controlled clinical studies. As some
workers have suggested the agents may be used together to secure
both an immediate and a prolonged effect.

It is very dangerous for a physiologist, even if he has a medical
training, to make this excursion into clinical problems. I believe,
however, that many clinical experts in this field realize the need
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of further careful study of both heparin and dicoumarol. Ex-
perimentalists and clinicians alike will agree that the solution of
the fundamental problem — the detection of those patients in
whom thrombosis is likely to occur — would represent a very
great advance and -would facilitate the accurate evaluation of
anti-thrombotic agents.

PRESIDENT STREIGHT — Thank you, Dr. Best, for your very
fine paper. 1 am particularly interested in the topic Dr.
Best was discussing because I, unfortunately, had a serious
attack of pulmonary emboli a couple of years ago, and I was
treated with heparin, I think successfully, otherwise 1 would
not be here, so I am very much interested in that topic.

The topic is now open for general discussion, and I am sure
that Dr. Best would be glad to answer any questions that
any of you may care to ask him.

Dgr. RicaArD S. GUBNER — I would like to ask whether Dr.
Best believes that heparin plays a physiological role?

Dr. BesT — I don’t think it is finally established that heparin
has a physiological role. The evidence, as Dr. Gubner prob-
ably knows, is that it occurs in the body as apparently a
specific enzyme. In shock, you get huge amounts liberated. I
think the evidence is still circumstantial that you find it in
amounts, where it would be of use if you liberated it. I don't
know what to call heparin. It isn't a hormone. A hormone
is a material that is made in one gland and carried somewhere
else to be utilized. Heparin, if you are going to classify it
in that category, is very generally distributed wherever the
mast cells are. It acts on the blood vessels presumably just
where it is liberated. It has a physiological significance. My
intuition tells me it is physiological. We find it there in
amounts that vary under different conditions, but more physi-
ological work is needed to prove that it functions under
normal conditions.

Dr. Ceci. C. BircrARD — Mr. Chairman, I would like to
ask Dr. Best through you, sir, if he can give us his ideas of
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the actual sequence of events in coronary thrombosis, from
the first lesion, whatever it may be, on through post mortem?

Dr. Best — Well, Dr. Birchard, I am dodging that one.
The only type of coronary thrombosis I know is the one we
produce in dogs, and there, of course, it is under control.
You just make a little scratch or irritate the intimal surface
of the coronary artery, and the sequence is that there the
deposition of the plateiet is the first thing you see. Dr, Pater-
son, who was with Dr. Falconer and Dr. Gray and Dr. Noble
and myself of the Class of '25 in Toronto, could give you a
better answer than anybody I know of. He worked at the
inception of thrombosis in human material, and he finds this
little lesion in the intima, and the blood getting back of that
intima. I musn’t break my rule about talking on clinical
material.

PreSIDENT STREIGHT — Did you want to say something?

Dr. E. S. DiLroNn — I was about to ask Dr. Best about his
experiences in the treatment of clinical coronary thrombosis
with heparin, whether it is useful in preventing it, but he has
already answered that.

Dr. Best — No, I think one should emphasize that experi-
mental results produced in clinical coronary thrombosis bears
no relation whatever to what we see pathologically or in the
clinic. It is just a demonstration that you can produce and
prevent it. It doesn’t lead us to the use of heparin at all,
without clinical studies and I think clinical studies on that
particular type of thrombosis are pretty hopeless. I mean,
you have no warning.

PRrESIDENT STREIGHT — Thank you, Dr. Best, for your splen-
did paper. Our next speaker holds an eminent position in the
field of gastro-cnterology being the author of textbooks and
pumerous articles on the subject. He is Consulting Gastro-
enterologist at Mount Sinai Hospital and Associate Editor of
the “American Journal of Digestive Disease and Nutrition".
He will deliver his paper on “Digestive Ulcers, Their Signif-
icance and Prognosis.” — Dr. Crohn!
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DIGESTIVE ULCERS, THEIR SIGNIFICANCE AND
PROGNOSIS

By BureriLr B. Crorn, M. D.

Consulting Gastro-enterologist
Mt. Sinai Hospital, New York City

In recent years new facts and more modern viewpoints have
entered into the problems of peptic ulcer, views that alter our
fundamental clinical concept of the disease, and concepts that
modify the estimates of insurability of the affected subjects. The
acceptable criteria regarding peptic ulcer zre anything but static.
Much new statistical data, a more modern psychosomatic approach,
the effects of the recent world upheaval, a reconsideration of
many of the methods of medical and many, too, of the surgical
plans for reconstruction, these all deserve consideration if we are
to maintain an ultra-modern concept of the problems. The mod-
ernization of the entire schema by altering fundamental concepts
influences some of the questions regarding insurability; among
these factors are increasing incidence of ulcer, more successful
medical management, reduction of the periods of disability, and
perfected methods of surgical approach with rapidly vanishing
mortality tables.

Increasing Frequency

It is a question whether peptic ulcer is occurring with greater
frequency in our population, or whether the apparent increase is
due to our accentuated vigilance and acumen in recognizing the
characteristic lesions. The improved efficiency in roentgen-
ographic identification will alone explain the apparent gain in
number of cases; the better clinical teaching and awareness is
still another factor; the widely heralded statistics from Army and
Navy sources constitute another force that makes the problem
of peptic ulcer seem to be one of increasing incidence and impor-
tance. In 1929 Hurst and Stewart (I) from the Leeds General
Infirmary in England published their findings in 4,000 consecu-
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tive autopsies. Chronic ulcer or its scar was found in the duo-
denum in 5.75 per cent of bodies as compared with 4.33 per cent
in the stomach. Robertson and Hargis (2) noted healed or
active ulcers in 11.85 per cent of cadavers at the Mayo Clinic.
Jennison (3) of the Metropolitan Life Insurance Company found
an incidence of 7 per cent among its employees.

In a recent survey of clinical material at the Peter Bent Brig-
ham Hospital in Boston, E. S. Emery, Jr. (¢) puhlished some
interesting figures. The specialty of Gastroenterology covers a
very wide field in clinical medicine. Approximately 17 per cent
of outdoor cases, 23 per cent of the ward cases and 16 per cent
of the private cases were seen because of a gastrointestinal dis-
order. Approximately 60 per cent were functional, 40 per cent
organic. Between 18 per cent (private practice) and 35.8 per
cent (out-patient department) of these organic diseases con-
sisted of peptic ulcer cases. In the X-ray Department of the
hospital alone 35.6 per cent of the organic diagnoses were those
of peptic ulcer, well over one-third.

All classes of persons, all industries and professions are herein
represented. It was at one time thought that ulcer affected to
a greater extent the intelligentsia and particularly the professional
classes. But this too is contradicted by the statistics of Hinton
(5) who showed as great an incidence in draymen and manual
laborers as in the white collar class.

Males, predominate greatly over females, due to the far greater
incidence of duodenal to gastric ulcer; while gastric ulcer may
affect male and female in approximate equality, duodenal ulcer
is generally ten times more common in men than in women. If
the “ulcer constitution” as depicted and described by Draper,
Franz Alexander, Moschcowitz and others be accurate, then we
can understand why men and duodenal ulcers predominate. They
have the greater economic drive, assume far greater responsi-
bility, sssemble greater ambitions, constitute the front line in the
industrial competitive strife, secrete more gastric juice of higher
acidity titer, have worse habits of irregular meals, abuse smok-
ing and alcoholic drinking, and as patients with an established
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diagnosis are more likely to be antagonistic to treatment, more
recalcitrant, less well-disciplined in the matter of dietary care and
personal hygienic restrictions.

All collected stastistics from the Military Branches of the Gov-
ernment Services emphasize the importance of the ulcer problem
and the great incidence of ulcer cases in its personnel. While in
civilian life 35.8 per cent of the gastrointestinal cases were ulcer,
in the British Army 35 per cent (Tidy) (6), in the German Army
33 per cent, in the American Army 41 per cent were peptic ulcers,
of which 83 to 95 per cent had digestive symptoms prior to their
entry into military service. The Armed conflict intensified a civ-
ilian complaint; the physical hazard, the emotional and mental
strain, the dietary rigidity emphasized and developed the taint
emanating from urban and rural sources. The Great Plague of
the present war was not dysentery or cholera or diphtheria or
influenza epidemics as in former conflicts, but was the psycho-
neurosis and the peptic ulcer patients.

Ulcer and the Psychosomatic Approach

Women subjected to emotional tensions and social hazards de-
velop psychoneuroses and occasional gastric ulcer; men similarly
exposed develop duodenal ulcers and occasional psychoneuroses.
Such, of course, is a general statement subject to semantic criti-
cism, but it brings up the subject of the differentiation and the
dividing line between the psychoneuroses and the psychosomatic
diseases. The emotional strains of life and its adverse contingen-
cies will in the majority of its subjects give rise to fears, frustra-
tions, functional disturbances, psychoneuroses and even some types
of schizophrenias. The same conflicting emotional strains, carried
out over a long period of time, will in a smaller number of per-
sons, disturb the hypothalamic centers of control in the sympa-
thetic nervous system and by disorganizing secretion, motility
and tonus become so exaggerated as to result in actual organic
disease. This is the modern concept of a psychosomatic disease,
a psychic factor of disturbing force affecting a somatic or vis-
ceral balance so as to produce an organic change, in this instance
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a peptic ulcer. It has been clearly shown by Keller (7), by
Sheehan (8), and by others that the experimental interference
with the nervous centers in the hypothalamus of monkey and dog
will produce such disequilibrium of secretion, such spasm and
congestion that the passage from functional disturbance to actual
acute ulceration can be clearly demonstrated in the stomach and
intestine of the experimental animals. Wolf and Wolff (9) in
their superb human experiment on the exposed gastric mucosa
of their human subject have demonstrated an identical end-result
in the human mucosa. These facts line up with the earlier ob-
servations of Cushing (I0) on the incidence of gastric lesions
accompanying cerebral and cerebellar disease in man, as repeated
by Mittleman and Wolff (11) and as again depicted more re-
cently by Davidoff (I2) in his series of clinically demonstrated
brain lesions accompanied by gastric and duodenal ulcerations.
Thus psychic emotional factors and/or organic brain diseases may,
either one of them, produce the end-result of peptic ulceration.

That an organic personality constitution may underlie such a
psychosomatic process is evidenced by the familial incidence of
ulcer. Gastric and particularly duodenal ulcer may affect several
members of one family in a single or successive generation;
identical duodenal ulcers in identical twins have been noted
(Boros) (I3) and hemorrhage and bleeding ulcers in several
siblings is a fact observed and of significance. The family history
of ulcer patients, if obtainable, niight have great bearing on in-
surability.

From the standpoint of insurability, gastric ulcers differ ma-
terially from duodenal ulcerations. Gastric ulcers are seen to
occur with equal frequency in both male and female, though more
recent statistics show a preponderance of males over females in
the ratio of 2.1 to 1.0 (Bockus) (14). In gastric ulcers the aver-
age acidity titration is lower, materially so, than in duodenal
ulcers, and night hypersecretion is usually absent. Gastric ulcers
affecting females are subject to hormonal influences. Such ulcers
usually heal during pregnancy, though they may recur shortly
after parturii)z.) They are likely to be exaggerated in their clini-
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cal course after the menopause. With gastric ulceration is asso-
ciated the closely related problem of gastric cancer. The much
discussed problem of how often does a gastric uicer undergo
malignant degeneration has, at least to my mind, been finally re-
solved. The mischief perpetrated by misinterpretation of the re-
marks of Wilson and MacCarty (15) of the Mayo Clinic (1910)
has finally been corrected. They are said to have stated that 71
per cent of cases of gastric cancers showed sufficient histopath-
ological evidence of previous ulcer to justify labeling them as
cases of cancer developing on ulcer. This is an entirely different
statement from one which implies that 71 per cent of benign gas-
tric ulcers undergo malignant degeneration. Little by little this
erroneous impression has been whittled down until today most
clinicians would concede, at the most, an incidence of 2 to 5 per
cent of such malignant degeneration. Actually I have seen but
one case where a presumably benign lesser curvature ulcer fol-
lowed over a course of years ended in a proven gastric carcinoma
at the site of the ulcer (exploratory operation). Most clinicians
and pathologists have resolved this thorny question of differen-
tiation by conceding such a process of malignant change as an
exceedingly rare occurrence. '

7 But such a scientific concession or regression does not by any
means resolve the question of how to differentiate clinically a
gastric ulcer from a gastric malignancy when, in the middle or
later decades of life a gastric ulceration is first observed. The
question is not “Is this a change from a benign to a malignant
status?” but is really “Are we dealing with a benign ulcer or
with a neoplasm?”’ For in shortness of clinical duration, in sub-
jective symptoms, in roentgenographic appearance, in secretory
studies and even in gross and often in histopathological studies,
the two appear almost identical. The clinical history and subjec-
tive complaints of the two diseases are not distinctive; secretory
deviations from the normal are of no diagnostic significance for
it is a well-established fact that normal acid curves are not in-
consistent with carcinoma, the usually expected anacidity may not
be present, and occult blood in the gastric content and in the
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stool may be positive or negative in either or both conditions. Nor
is the roentgenographic differentiation entirely trustworthy for
a margin of error of approximately twenty per cent must be al-
lowed. Certainly grossly when holding the specimen in the hand
after resection, many mistakes are possible, and even the cut sec-
tion under the microscope is liable to variable interpretations. For-
tunately the gastroscope has become an instrument of greatest
benefit in the scientific differentiation of benign from a malig-
nant status and yet here too the ultimate word is subject to a
margin of error. At times the X-ray errs and the gastroscopist
corrects, at times the gastroscopist misinterprets or fails to see
and the roentgenologist adjusts the error. Both methods are rel-
atively reliable; neither is infallible.

The practical guide has been the clinical, roentgenographic and
the gastroscopic course of the ulcer under medical treatment. If
the ulcer heals in four weeks, disappears from the films, and the
patient feels subjectively well, the ulcer was benign; if not, and
it persists, it is malignant. But here too unfortunately even this
last and ultimate criterion is subject to mistaken interpretation.
For in the presence of a malignancy, the patient may gain weight
and feel subjectively well, the roentgen films may show almost
disappearance of the niche or defect, and gastrcscopically healing
of the ulcer base may be demonstrated and still the lesion is a
neoplasm. Such an occurrence is not a rare clinical observation
and is well explained upon the remarks and facts demonstrated
quite recently by Palmer (16) in which he showed that a gastric
malignant ulcer, under medical treatment may temporarily show
granulation of the base of the ulcer, superficial epithelialization,
and roentgen diminution just as docs a benign ulcer under iden-
tical conditions of therapy. Again and again I have been deceived
by the beneficial effects of medical therapy upon an ulcer, and
have been lulled into a sense of false security for weeks or
months only to observe recurrence of activity in the ulcer and the
final establishment of a diagnosis of malignancy often too late
now for lifesaving resection. Since the conditions of differen-
tiation of benign from malignant ulcerations is so difficult it be-




Digestive Ulcers, Significance, Prognosis 183

comes essential to urge resection of the gastric lesion where any
possible doubt exists.

It takes years of clinical experience to postulate the difference
between benign and malignant ulcer and then one is never sure b
of his own opinion. One approaches the subject at all times with ’
fear and trepidation. Unless the lesion heals promptly and com- '
pletely as demonstrated by clinical roentgenographic and gastro-
scopic means, unless the ulcer has been seen on previous occasions
and is the type that runs the typical life-cycle of recurrence such
as characterizes a benign ulcer—otherwise, every gastric ulcer
of short duration in the middle-aged should be resected. The
insurability of a known gastric ulcer is probably a question that
should be answered in the negative.

On the other hand, gastric ulcers lend themselves well to oper-
ation, the mortality of such a2 procedure is low, the rate of re-
currence as a marginal or stomal ulcer is practically negligible.
Post-operative anacidity, particularly in the female, is almost the
rule and later recurrence is exceedingly exceptional.

The DUODENAL ULCER presents a different set of prob-
lems. Here we are dealing with men, with high post-prandial
acidity titers, with continuous night secretion of low Hfion con-
centration, with an obstinate rate of recurrence under medical
treatment. The psychic and psychosomatic aspects of duodenal
ulcer are very evident, the emotional and physical travail of life
complicate the long-range problem. Malignant degeneration of
duodenal ulcer is of course out of consideration. On the other
hand, the operative procedure is complicated by the frequent
penetration of the ulcer into the head of the pancreas, the diffi-
culty of closing-over the stump of the resected duodenum, the
tendency to post-operative leakage. While the overall operative
mortality is low (4.26% to 1.5%) the rate of recurrence is high-
est in duodenal ulcer resections due to the tendency of at least
one-third of the cases to persist in maintaining, after the resec-
tion, a materially high post-operative gastric secretory acidity.
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Complications of Peptic Ulcer

Little change has occurred in modern viewpoints as regards the
complications of ulcer. Perforation takes place in perhaps 1 to
2 per cent of ulcer cases. Pyloric stenosis is somewhat more fre-
quent. It is of interest that the conservative treatment of partial
stenosis is frequently favored. Not every stenosis is an immediate
call to surgery, many of the incomplete obstructions yielding to
daily emptying (no lavage). If after several repeated nightly
evacuaticns of stomach residue the symptoms subside and vomit-
ing ceases; if the residues removed are successively smaller each
night, then the case is considered favorable for medical treatment.
If the residue remains material in quantity then operation is in-
dicated. After a study of the plasma electrolytes, after restoring
the normal values for chlorides and proteins, after eliminating
the alkalosis and the restoration to a normal CO2 combining
power coefficient, then a subtotal gastrectomy rather than gastro-
enterostomy can be performed with safety. To make assurance
doubly sure a jejunostomy for post-operative feeding is of con-
siderable value.

As regards hemorrhage, there are in recent years two view-
points or factors which rate discussion. One is the increasing
assurance with which hemorrhage from peptic ulcer can be treat-
ed successfully. The former high mortality figures for even
massive bleeding are no longer encountered in the literature. The
figure of 6.5 per cent mortality which we (17) published in 1939
represents about the average for most publications of recent
years. This figure was bettered by Marshail and Kiefer (I18)
(4.6 per cent) while on the other hand Blackford and Cole (19)
indicated a mortality figure of 16.8%. These latter percentages
are, however, hardly comparable since they cover only cases of
extreme massive hemorrhage and arbitrarily exclude all the more
moderate degrees of bleeding. Kirsner and Palmer (20) noted
a mortality from hemorrhage of 10.6 per cent between 1929 and
1939, reduced in their more recent series to 3.47 per cent.

The most interesting recent development is the introduction of
liberal feeding during the actual hemorrhage by Meulengracht in
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1937. The older dietary treatment during the hemorrhage called
for complete abstinence from all foods, a view to which I still
personally cling. However, the younger generation of clinicians
follows mostly the dictum of Meulengracht wha allows free and
liberal feedings, even of meats, during the actual phase of bleed-
ing. With such liberal dietary freedom Meulengracht claims a
lowering of the mortality of hemorrhage, to 1.8 per cent, a very
promising figure indeed. However, Schiff (21) who favors lib-
eral feeding could not reduce the figure for mortality below 6.8
per cent, which is exactly the figure which we published 15 years
ago for fasting during hemorrhage. All in all, hemorrhage from
ulcer seems of increasing incidence (10-25 per cent), particularly
since and during the recent war, and yet conservative treatment
and transfusions have to a large part removed the fear of this
phenomenon as a complication of ulcer.

Medical Conservative Treatment of Peptic Ulcer:

The overwhelming perrentage of ulcer cases are still reported
as medical, and not as surgical problems, only perhaps five per
cent requiring operative intervention. Even though we now rea-
lize that ulcers under the very best medical regimen have a strong
tendency to recur and to recur throughout a lifetime, even though
we speak of “cure” of ulcer with mental reservations because of
its tendency to chronicity and recurrence, we still prefer medical
treatment. Modern methods of conservative treatment show
great advances over the older Lenhartz or Sippy forms of man-
agement. The diet is likely to be more liberal; the addition or
even the replacement of diet by amino zcid preparations (casein
hydrolysates) probably represents a distinct advance in dietary
therapy. While the period of observation is entirely too short to
allow of a final estimate, the neutralizing power of amino acid
concentrates, their protein content and easy assimilability gives
promise of rational utilization.

The colloidal aluminum hydroxide products as a substitute for
the alkalies, marks an advance in therapy. The intragastric milk
drip and the continuous intragastric drip of cremalin and am-
phogel serve well and successfully to terminate pain promptly

e TR ST T T T SR Al I AR T T
-

R e e o R

s —




18% Fifty-fifth Annual Meeting

and bring about rapid amelioration of symptoms and cure of the
ulcer base. This last and newer method of treatment has not re-
ceived the popular medical acceptance that it truly warrants. The
relief of ulcer symptoms, particularly pain, is very prompt and
gratifying. Though the end results, in a long range follow-up
may not warrant its regard as a permanent cure, and though
recurrences of the ulcer may later occur with disappointing fre-
quency, as a method of immediate surcease from pain and dis-
tress it is without an equal.

Surgical Treatment of Peptic Ulcer:

Five per cent of my own cases, fifteen per cent of the uicer
patients at the Mayo Clinic, are considered to be candidates for
surgical intervention. The operation of choice is today subtotal
resection, that is removal of a half, preferably two-thirds of the
lower segments of the stomach with a jejunal anastomosis to the
stump of the stomach (Hofmeister, Billroth, Balfour type of an-
astomosis). The duodenal ulcer itself should by general accept-
ance be removed, since otherwise a gastroenteric stomal ulcer
may recur at or just distal to the anastomosis. At this point opin-
ions vary; many surgeons of experience, such as Lahey (22) and
Lewisohn (23) and Hinton (24) insist upon the removal of the
ulcer base even though the ulcer penetrate the head of the pan-
creas. By so doing the operative mortality may be somewhat in-
creased but the likelihood of recurrence is diminished. Others,
such as Colp (25) and Heuer (26) occasionally avoid the in-
clusion of the ulcer base in their resected specimens when by so
doing they are likely to invite post-operative leakage and infec-
tion and so materially increase the operative risk. In the poorer
risks, gastroenterostomy, in preference to resection ‘is still prac-
ticed even in a material percentage of the cases, though the likeli-
hood of a recurrent gastro-jejunal ulcer is thereby increased
(réughly 15-25 per zent). The operation of gastroenterostomy
should be restricted to advanced cases of pyloric stenosis or to
such extreme surgical risks that the lesser, rather than the great-
er operation seems a valid choice. At that, it is a question
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whether gastroenterostomy is ever preferable, since in the recent
statistics from the Mayo Clinic the operative mortality from gas-
troenterostomy (1.5 per cent) was practically identical with that
of subtotal resection (1.6 per cent) (27). -

It is a remarkable fact, one worthy of great attention that the
surgical mortality from gastric resection for gastric or for duo-
denal ulcer has been successively and successfully reduced from
its original risk of fifteen per cent, to nine per cent, five per
cent and in recent years to 1.6 to 4 per cent. The recent figure
published by Lahey (28) of 1.5 per cent is truly astonishing.
This beneficial elimination of all but the most grave risks in
operation can be explained on several grounds. Much better and
lighter anesthesias such as cyclopropane, ether and oxygen, in-
travenous pentothal, (supplemented by intravenous curare) as an
adjuvant, continuous intra-spinal anesthesias of pantocaine—these
have been great factors of safety. The better preparation of the
patient before operation, lavage, intravenous saline and glucose,
transfusion during the actual operation and thereafter to antici-
pate shock and to overcome it, have acted as increasing factors
of safety. The post-operative complications of pneumonia and
abdominal infection are today met by anticipatory courses of
penicillin as a routine post-operative method. The Levine tube,
the Wangensteen drainage overcome post-operative atony, one of
the most distressing of late complications. In this manner surgi-
cal mortality has been reduced almost to the vanishing point. In
fact, in my own practice and experience in the last eight to ten
years, 1 have been completely free of operative disasters so that
one approaches gastric resection for ulcer today not with the fear
and trepidation of former years but with an honest assurance to
the patient that he may truly expect to survive the operation and
to be and to remain cured.

A new and interesting development is entering into this field
of gastric surgery for peptic ulcer. In 1943 (29) Dragstedt of
Chicago recommended a new type of operation for peptic ulcer,
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a procedure that consisted of the transthoracic resection of both
vagus nerves in the chest, a supra-diaphragmatic approach. The
infra-diaphragmatic resection of the anterior vagus nerve at the
cardia had been practised as long ago as 1923 (30) by Winkelstein
and Berg but the effects were equivocal and the suggested pro-
cedure never gained credence. Dragstedt and his colleagues by re-
secting both vagi above the diaphragm sever the main stimulatory
nerves that control the cephalic phase of gastric secretion and by
so doing eliminate the psychic factor, the psychosomatic influ-
ence that controls a large part of gastric acid secretion.

They had operated upon 38 cases by 1945 (31), many more
since, and claim cure of the ulcer and of its symptoms in the
very largest percentage of their cases. The drawback is an un-
usually severe and protracted gastric atony which frequently if
not usually results from vagus resection, an atony which at times
becomes so severe as to require a secondary gastroenterostomy.
Where a previous gastric resection or a gastroenterostomy had
been performed, and where vagus resection is practised because
of recurrent anastomotic ulcer, the atony is automatically provid-
ed for and the operative result is usually entirely satisfactory.

The claims of Dragstedt have been substantiated by Moore and
Jones (32) and their group reporting from the Massachusetts
General Hospital, by Ruffin (33) from North Carolina, and by
Colp (34) and his group at Mount Sinai in this city. As a cure
for and complete relief of gastro-jejunal ulcer this procedure
has no equal, as I have witnessed in several of my personal cases.
The most interesting fact is, that in spite of so major a proced-
ure as a trans-thoracic incision covering an area of eight ribs,
and a trans-pleural approach, the mortality of the operation is
practically nil and the subjective improvement is immediate and
complete. Whether this new surgical procedure will completely
replace subtotal resection for primary uicer remains yet to be
established. Certainly it is no substitute for anastomotic proced-
ures in cases of pyloric obstruction; but for high lesser curvature
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gastric ulcers and for duodenal ulcers with patuous pylorus it
may offer a safe and permanent cure of lasting durability. As a
cure for recurrent anastomic gastro-jejunal ulcers the bane of
previous surgical procedure, obstinate, life-threatening and incur-
able by any number of subsequent gastric resections, supra-dia-
phragmatic bilateral vagus resection has added a great step in the
advance of gastric surgery for benign peptic ulcer.

The Insurability of the Ulcer Patient

Given a co-operative patient, one who can and will follow a
dietary restriction, one who will abhor cigarettes and avoid strong
alcoholic drinks, one who will guard against excessive mental and
emotional problems and conflicts, then we can carry an ulcer pa-
tient for a lifetime with a promise of little or no loss of working
efficiency, small likelihood of complications and a minimum likeli-
hood of losing his life from any immediate cause related to the
ulcer. Let us look at the overall picture, the uitimate life prog-
nosis for the ulcer man or woman. From the lesion itself, dis-
regarding for the moment its complications, the ulcer patient
need never succumb. Hemorrhage occurs in perhaps 10 per cent
of the cases and has a mortality of 6 to 8 per cent; that is, 0.6 to
0.8 per cent of all ulcer cases may die of hemorrhage. Perfor-
ation is rare and occurs in perhaps two per cent of cases; the
operative mortality is 10 to 25 -per cent. That is 0.2 to 0.5 per
cent of ulcer cases may die as a result of perforation. The ratio
of the sexes in perforation is approximately 25 to 79 males to
one female. In the large series published by Sallick (35) (74
cases) no females were encountered. Both in hemorrhage and in
perforation the female ulcer case is relatively secure from a fa-
tality.

Pyloric stenosis is easily countered by medical means or at
worst is cured by surgical intervention with a minimal risk.

Five .per cent of peptic ulcer cases are operated upon with a
mortality figure today of 1.6 to 4.0 per cent. Taking the larger
figure, the total mortality of all ulcer cases as a result of surgical
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intervention will be 0.2 per cent. By combining all these figures
we note: .

MORTALITY ESTIMATE

Uncomplicated ulcer +0
Hemorrhag» 08%
Perforation 0.5%
Surgical mortality 020%
Total expected mortality 1.5%

In other words, the life expectancy of the ulcer case is im-
paired, in comparison to the normal life expectancy of the control
population, by about one and one-half per cent.

In contrast to diabetes, to rheumatic heart disease and similar
chronic maladies, the ulcer case offers a low rate of risk. The
high incidence of ulcer in the general population, § to 10 per cent,
creates for the actuarian and for the medical director of life in-
surance companies, as it did for the military branches of the
government, a material problem. But the overall small risk to
life offered by the ulcer applicant for insurance compensates for
the magnitude of this number and brings assurance that the risk
to life involved by the disease is in inverse proportion to the
widespread distribution of the malady.
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* * *

PRESIDENT STREIGHT—Gentlemen, we have another excel-
lent chapter added to the- transactions of our Association.
Thank you very much, Dr. Crohn, for your very interesting
paper. This paper is now open for discussion.
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Dz. J. M. LivinastoN—I would like to ask Dr. Crohn a
question. These tests, which are over a long period of time,
don’t correspond with his explanation. We only get the bad
risks that have duodenal ulcers. The only people who have
duodenal ulcers are the bad ones. Are the good ones left out-
side?

De. Frep W, RoLPE—I, too, would like to ask the speaker,
do ulcer cases that have a history of hemorrhage have a great-
er mortality than those that have not?

PRESIDENT STREIGHT—Are there any other questions now?
Would you care to reply to that now, Dr. Crohn?

Dr, CroEN—I] wish the insurance companies would supply
us with more statistics on the subject of ulcers. I don’t know
of any, outside of the Metropolitan Life Insurance Company’s
statistics. I am very anxious to have the experience of the in-
surance companies on ulcers. I am sure there are, buried in
the archives of statistics of the insurance companies, a great
many answers to the problems we would like to know. I
don’t know whether insurance companies get a fair sampling
of ulcer cases as we see them in clinical life.

As regards hemorrhage, the point Dr. Rolph spoke about,
it is true that the man who has had one hemorrhage will
likely have subsequent hemorrhages as he gets older. After
he passes forty-five each hemorrhage becomes more danger-
ous to life than it would have been previously. That is why we
allow a patient one hemorrhage and send him off on parole.
After the second hemorrhage be becomes a candidate for
surgical treatment, but the subsequent hemorrhages are usu-
ally less severe than the first one. Subsequently, the hemor-
rhages are liable to be less severe. As 1 say, when a man
persists in hemorrhages, shows more than two hemorrhages,
he is a surgical risk and should be operated upon.

Dr. JoserE W. JornsoNn—I was very glad to hear Dr.
Crohn’s histologic ideas agree with mine. I think this sub-
ject of vagotomy is going to play an important part in insur-
ance risks. They have done about twenty cases in Toronto
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with very good results. Take, for instince, the case of a
young man who won't pay any attention to diet. After he
leaves the hospital he gets a return. I think that is the type
that it is going to be very valuable to help. I was also interested
in what Dr. Crohn said about the supposition that used to
prevail, that there was a greater mortality among the white
collar class. For some years now, I have made it my business
to see all the returned medical missionaries, to see what re-
currence of ulcer there was in widely separated places, such
as China and Abyssinia, and they say that it is just as fre-
quent in those countries as it is here. It is not diagnosed or
treated as such, but as far as they can see in their hospital
work in these countries it is just as frequent there as it is in
the United States. I would like to thank Dr. Crohn for his
paper.

Dr. WeNSTRAND—It 50 happens that I listened to Dr. Drag-
stedt 2 week ago last night at the Milwaukee Academy of
Medicine and it was a most interesting experience. His cases
now have risen to 125, and he made the definite statement
that they were all cured. He had only one dead and that
patiént died from pneumonia, and he also had overcome’ the
lesion in the stomach by usiag the fine tube in the stomach
for three or four days after the operation.

Dr. CRoHN—As regards the incidence of ulcers all over the
world as reported by returning missionaries, that is very true.
We were told that the Japanese lived on rice and that they,
therefore, had no nerves; we have been told that the popu-
lation of the South Seas are an easy-going people, they like to
play the guitar and sit in the sunshine all day, so they had no
ulcers. But when you got down to statistics and compared
them it was proven that in all countries they have ulcers, and
that ulcers are practically the same everywhere. Here it is
a disease largely of the white collar and professional people.
Andy Rivers said twenty years ago that 20% of the doctors
had uicers. Andy Rivers was sitting in a medical meeting in
New Haven when he said that many years ago, and somebody
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said, “I would like to confirm that right here in this audience.
Would it be possible to take a poll and find out how many
doctors present have ulcers?” And so they polled the audience
and it was exactly 20%. I don't want to try it here. (Laugh-
ter.) 1 won’t embarrass you. Does the surgeon solve the
problem of ulcer by cutting off the somatic nerve? No, I
think that concept is something you must understand about
psychosomatic diseases. I think it is the psychology that orig-
tnates the disease, but once it is formed it is an organic pro-
cess and goes on, whether you reverse or continue the au-
tonomic strain,

Take the ulcer case—there is no more psychological patient
than one who has been subject to severe somatic strain or
continued strain, and ulcer starts, and the patient shoots a
temperature of 103 and develops diarrhea. A great many peo-
ple think all you have to do is to send for a psychoanalyst and
reassure the patient to be quiet. The ulcer is there in the in-
testines. It is impossible by sending for a psychoanalyst to
help that patient, but I have seen that done again and again.
You can't cure that patient in that way. It is psychology that
starts the disease but once the disease is started it is going to
run its course. The patient may get perfectly well. I have
seen that repeatedly. For instance, 2 woman stands on the
curb and sees her child under an automobile. The child isn’t
touched by the automobile, but within a few days this woman
will have a complete recurrence of ulcer. It is there that the
psychologic condition comes in again, but you cannot reverse
the disease by sending for a psychoanalyst, nor think you can
cure an ulcer by cutting the autonomic nerve, once the ulcer
is there, What the cutting of the vagus nerve does is to stop
secretions that produce acidity.

PreESIDENT STREIGHT—Our next subject is “Veterans as a
Medical Underwriting Problem’” by Dr. J. Raymond B. Hut-
chinson, Medical Director of the Acacia Mutual Life Insur-
ance Company. Dr. Hutchinson!




VETERANS AS A MEDICAL UNDERWRITING
PROBLEM

By J. RayMonp B. HutcHiNsoN, M. D., Mepicar DIRECTOR
Acacia MutuaL LiFe INSURANCE COMPANY

In the underwriting selection of the veteran there are many
important diseases to be considered. Much has been written
about most of these and many papers have been read within
the last year. Therefore, I will not go into any great detail
but will touch on the common conditions which may become
problems to us in the medical selection of the veteran.

I was fortunate that my diity assignment in the Navy was
exclusively in the Bureau of Medicine and Surgery where I
was the officer in charge of and responsible for the processing
of medical surveys. These were the personal medical reports
and recommended disposition of each hospital case by the
medical staff of that particular Naval hospital. Over a period
of some three years my organization handled almost 400,000
of these surveys and consequently my thoughts relative to the
underwriting of our discharged service personnel, to a great
extent, is based upon my observation while in this position.

I feel that one of the problems confronting the Medical
Director today is the proper evaluation of a class of veterans’
cases which we term repatriates and former prisoners of war.
There were thousands of these cases both in the European
and Far Eastern theatres. These people are now applying for
life insurance and while it is probably a fact that no one
Medical Director will handle any great number of them, there
will be sufficient cases, if not carefully underwritten, that can
very definitely form a block of underwriting which could be
considered selection against the company. Consequently, what
are we to do with such applicants? Let’s look at the reported
general facts which are common to this group as a whole. It
is found that most of them when first seen by medical per-
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sonnel were manifesting the most distressing symptoms of
malnutrition. A constant finding was the marked abdominal
distention such as seen in the enormous rice belly. Maiked
edema of the extremities was also present in between 30%
and 50% of the cases reported. It should be stated that the
edema was particularly prevalent during the change over from
a starvation diet to a normal diet, which is not too well ex-
plained.

It might well be that myocardial, hepatic, or nephritic
damage or any combination of these factors could have been
the underlying basis for the amount of edema observed. On
the other hand, it could have been also that the edema was,
as stated above, likely dietary in origin.

There were neurological changes including gross damage
to the central and peripheral nervous system. Complaints of
numbness and tingling such as paresthesia, particularly of
the extremities and back, impairment of vision and some
disorientation were noted.

Considering the hardship experienced by this group the
general mentality is not too abnormal. However, these per-
sons represent the survival of the fittest. The rest are dead,
not having either the mental capacity or physical stamina to
survive. It is reasonable to assume that the duration and
severity of their experiences will leave residuals of varying
degrees.

The gastro-intestinal tract of these repatriates and prisoners
probably suffered more than other parts of the body. Better
than 509 of these patients that were under observation suf-
fered from diarrhea. Amoebic and bacillary dysenteries were
particularly prevalent; however, strange as it may seem, very
few of the military personnel appear to have been affected
by it to the same degree as the civilian. If figures were avail-
able, I am coufident that they would show this to be a fact.
A predominant finding in most all cf these people was the
constant presence of marked anemia. I am advised by some
of the men supervising these patients that such cases of diar-
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rhea were not unlike sprue, and while under normal conditions
the vast majority recovered, we must not lose sight of the
fact that many have been incapacitated as the result of this
terrific diarrhea for months and months. Although I would
not attempt to go into the pathological aspects, the severity
and duration of a condition of this character must have materi-
ally affected the liver arnd bone marrow. Whether this damage
is irreparable or not, only study and observation can determine,
particularly the medical significance from an underwriting
standpoint.

In the above I have briefly summarized some of the most
common diseases the bodies of our war prisoners and repatri-
ates have undergone . With this in mind, the underwriting of
applicants represented by this class becomes quite difficult.
Personal experience in my company indicates we have had a
considerable number of these {ases for underwriting considera-
tion. At the present time they present, in general, satisfactory
physical appearance, but the medical history submitted indi-
cates the existence of the above symptoms as recently as 6 to 18
months ago, many admitting that they suffered from enlarge-
ment of the liver during this period. Consideration should
be given to the future significance of such findings as far as
medical underwriting is concerned. We, of course, are aware
that the physical condition of many, after due care, was con-
sidered satisfactory enough for return to full duty in the
Service. Subsequent to this return to duty, many of them
were retired. This service personnel represents the most
satisfactory type, for in most instances they received better
treatment while imprisoned and subsequent to their release
have in general received better medical care than the civilian
population. Considering the over-all picture of the prisoners
of war and repatriates, it would seem reasonable to assume
that organic damage has resulted from the previously described
findings and to what extent it is reparable can only be
answered by time and observation. My approach, frankly to
the underwriting of these cases is one of caution, and probably
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a waiting period of 3 to 5 years would be desirable in order
to determine if there are any fixed residuals.

Acute Infectious Hepatitis

This problem is appearing more and more in literature today.
We know that the condition, according to history, is associated
with wars. It was very prevalent during the Civil War, run-
ning into thousands of cases, and in World War I running
into tens of thousands, while in World War II the number
would probably run into several hundred thousand. It is

‘thought to be the result of filth and it can be considered as a
pandemic infectious disease. In considering the disease we
think of it in terms of infectious hepatitis with the etiological
agent in all probability variable strains of a filterable virus. n
The so-called serum hepatitis following the administration of
plasma is probably a sub-group of this same category. The
marked contrast between the relatively few cases in the Navy,
where good personal hygiene and food was possible, compared
to the high incidence in the Army, where the men were
exposed to filth, poor sanitation and variable food, in many
instances while in combat, is interesting.

The recurrent nature of this disease in a yet unknown per-
centage has only recently become known. The remote sequelae
resulting from progressive liver destruction is only now be-
coming apparent. [ feel, however, that there have been a
sufficient number of these cases to warrant giving this material
study as far as underwriting selection goes.

We find that command after command in the various thea-
ters of war were disabled up to 50% of their strength. In
considering these cases as an underwriting problem we must
realize that the majority affected were in the younger ages,
namely below 35. I viewed these cases with liberality upon
my“first return from the Service; however, after giving con-
siderable time to studying the entire situation, needless to say,
I changed my opinion for I was more or less of the thought
that this was a simple catarrhal jaundice and had not con-
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sidered the fact that it should be looked upon as an insidious
recurring disease which could produce marked liver damage.

The infectious type of hepatitis was self-limited in about
80% of the cases, with disability for the service personnel
reported as existing from 8 to 10 weeks. While the major
portion of these people apparently recovered satisfactorily and
were placed on a return-to-duty status at some military areas,
I understand that in other army areas no attempt was made
to return these men to active duty in light of the frequent
relapses. It is reasonable to suppose that such relapses pro-
duced additional liver damage and that chronic liver disease
could develop as a result of prolonged and recurrent attacks.
Observations indicate that certain of these cases develop toxic
necrosis of the liver cells and eventually cirrhosis of the liver.

Inasmuch as hepatitis may develop in a somewhat quiescent
stage in which present symptoms are insufficient to interfere
with the person’s physical activity, we may find when they
are presented as applicants for life insurance they are carrying
on the duties of any average normal individual. A finding
of slight periodic jaundice should be looked upon as one of the
flags of a latent condition.

In the process of considering the acute infectious hepatitis -

as an underwriting problem of veterans, we imust not overlook
the serum type which I have been advised is more prevalent
than we first had thought. While this paper refers to the
underwriting of veterans, the so-called serum type of hepatitis
may not only be a problem with veterans but with our non-
veteran civilians. It is stated that one of the probable sources
that may be responsible for spread of this condition is the
collecting of blood plasma in large quantities. It has also
been reported, following careful scrutiny of various methods
of intravenous technique, that improper sterilization and auto-
claving of instruments and needles used in this connection may
be considered as a source of infection. I am told that this
thought developed as the result of careful study in the British
Medical Corps during this war.
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This form of hepatitis is of a far more latent type, having an
incubation period of as much as 60 days. In considering these
cases as a whole, the thought might have occurred that most
of the symptoms produced are the result of varying degrees
of liver deficiency, which, in turn, are the result of a certain
amount of destruction of the liver proper. Since there exist
varied opinions as to the number of these cases that recover
completely, it would appear proper, when evaluating these
risks to consider quite carefully the preceding history. While
we know that the liver regenerates itself, the fact remains
that there has been liver damage as the result of inroads of
infection. This raises the question as to just how far to go
in selection. Autopsy has revealed that there is an enlarge-
ment of the liver in 60% of the fatal cases, which is undoubted-
Iy due to some intrahepatic pathological process. Studics have
been presented supporting the view that the lesions in the
liver of the fatal cases correspond to what is long known as
idiopathic acute yellow atrophy. In fact, one pre-eminent
authority states that in all cases which came to autopsy, with-
out exception, the liver changes were typical of idiopathic
vellow atrophy.

The Medical Director at present is faced with making an
equitable decision as to the selection of cases of this character.
With such a known picture, it would appear that we should
approach the underwriting of these cases with considerable
caution until more experience has become available.

Rheumatic Fever

In passing, a word should be mentioned about the selection
in connection with rheumatic fever. \Vhile we have very
specific ratings for this disease, the thought could be given
that the cases of rheumatic fever incurred in the Service were
not only picked up in their very early stages in most instances,
but were under such careful medical scrutiny that those who
have recovered satisfactorily could probably be considered with
more lenient ratings than the usual civilian case which we
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underwrite. While I have no figures to support this opinion, I
did have the opportunity of observing the methods, from its in-
ception, of the manner in which the Navy handled their patients
down to and including their rehabilitation procedure. There
were a large number of these cases that had been diagnosed
early and handled properly from the onset of illness, recovered
satisfactorily and were returned to full and active duty. There
were several hundred of such cases which I was following,
but due to demobilization any possibility of ever obtaining
the end results was prevented. Due to lack of specific infor-
mation concerning the beneficial effects of the newer types of
therapy used in the treatment of rheumatic fever, we must,
therefore, depend upon our present methods of selection until
concrete evidence is available,

Tropical Diseases

Mention might also be made of some of the tropical diseases
such as malaria, the dysenteries and filariasis. I do not believe
that there will be any post-war problem as far as the under-
writing of these diseases is concerned. Much has been written
since [ gave my first opinion on the matter which was in 1944;
however, T still am of the mind that we can be guided by
our usual ratings for the dysenteries and malaria in practically
all instances. Those that present more trying clinical problems
would not be insurable anyway. I have always taken the
position that filariasis was insurable and insurable at standard
rates. The very careful studies made by Dr. Coggeshall during
the time he was responsible for the rehabilitation of these cases
for the Navy and Marine Corps certainly support the opinion
that they can be underwritten with security. Within the last
3 weeks I have heard the statement made by one of the leading
students of epidemiology in the Navy that it is thought the
disease will burn itself out within 2 to 3 years completely,
while 1 year ro 18 months ago it was thought it would probably
take from 8 to 10 years.
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Psychoncurosis

No paper would be compiete in considering the underwriting
‘of veterans without some comment concerning psychoneurosis.
In 1944 I made some very general statements at to the accepta-
bility of psychoneurotics for life insurance. Subsequent to
the close of the war, I made further study of this matter and
with approximately one year of practical application in our
underwriting department, I have come to the conclusion that
there should probably be a more liberal interpretation given
these cases than we have heretofore.

However, to digress for a moment, let us consider why and
when certain people may have become psychoneurotic during
the recent national emergency.

First, as to why this condition became evident:

(1) Large numbers of those procured for military service
were in that age of youthful immaturity where their
decisions and actions were influenced to a considerable
degree by their emotions.

(2) Our environment and psychology of the past twenty
years has not been conducive to the prosecution of war.

(3) The abrupt onset of war necessitated marked environ-
mental readjustment. This situation, coupled with the
stress and strain of military regimentation and its
training programs, placed severe demands upon the
nervous system of those involved and resulted in the
inability of large numbers to make a satisfactory ad-
justment.

(4) Another group performed militarily quite satisfactorily
until exposed to combat or pre-combat conditions, at
which time the effect of one or more of these above
mentioned factors became evident.

Secondly, as to when this condition became evident:

(1) Failure to meet the required military standards for
entrance into the armed services. These cases have
arisen or will arise following the rejection for induction
or voluntary enlistment. The underwriting problem
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here resclves itself into distinguishing between the
immature youth whose emotional balance was reflected
in his conduct, that is, circulatory, neurological, gastro-
intestinal manifestations, et¢, and those who were mal-
adjusted to society in general. The former could
probably be and are underwritten upon a more favor-
able basis.

(2) Failure to adapt to the regimentation and stresses of
military life during the training period. It is suprising
when we consider the number that were found not
temperamentally adapted and released from the Serv-
ice during the training period. Most of those returned
to civilian life for this reason have made a satisfactory
readjustment, and I feel that they will present us with
little difficulty from the standpoint of selection as
insurance risks.

(3) Failure to endure the hardships of actual combat. Vari-
ous terms such as combat fatigue, battle fatigue, etc.
have been used in referring to this group. This con-
dition did not appear in most of these persons until the
individual was placed in an abnormal environment.
The threat of survival had alerted his protective re-
flexes and basic instincts, and frequently physical
hardships had weakened his moral fiber.

The early recognition, prompt and effective treatment, with
rehabilitation measures based on a proper understanding of
the basic causes has resulted in recovery in the majority of
these casualties. One of the notable contributions of the
medical professsion in this war is the record of such cases
that have recovered and had been returned to civilian life in
a useful capacity.

I would like to add, however, just one word of caution
concerning certain of these individuals who are experiencing
various adjustment difficulties following return to the role of a
civilian. Observations to date indicate that we should be a
bit cautious concerning the veteran who, following six months
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resumption of civilian existence, is still showing readjustment
difficulties. True, in some cases, circumstances of hardship
and insecurity, the results of present domestic conditions,
warrant individual consideration; nevertheless, I believe the
greater the time interval required to readjust in excess of six
months, the greater should be the caution when this individual
iz considered as an insurance applicant.

Having briefly outlined my concept of the psychoneurotic
in so far as what readjustment problems he may present from
an insurance standpoint, let us consider the future of those
who are mentally unimpaired but suffered permanent physical
deformity and from such deformity will be handicapped to a
greater or lesser degree. These persons will benefit by read-
justment training, even while still in the convalescent period,
for rehabilitation programs, as you know, include occupational
therapy, training in the use of markedly improved types of
artificial limbs, and schools of education for the deaf and blind.
Later, further benefits of college education or on-the-job
training are available to these people. This training, plus the
benefit of disability pensions and the services of the expand-
ing veterans’ facilities, should materially aid in the readjust-
ment of these unfortunates. Time alone can determine to

" what degree and in what measure this program will be suc-
cessful. Our experience following World War I may prove
helpful, but the picture today contains many dissimilar factors
which must be considered.

And now, what of the 8 or 10 million veterans discharged
who do not come under the heading of psychoneurosis? Every
veteran in general who returns to civilian life, we might say,
is still mentally and nervously organized for war. The passage
of time and proper associations are needed for the correction
of this condition. The veteran must give up his attitude toward
civilian life and form a new one relative to his changed situa-
tion, and the sooner that he does this, of course, the quicker
will be his adjustment. The veteran returning from the service
many times cannot except the discipline of peace. He is
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used to being dependent upon others for guidance, instructions,
and maintenance. He is hampered in finding a position because
many of these men, before their service careers, had no civilian
position except being youngsters out of high schools and
colleges. The veteran has dreamed of travel, of success, and
the most ambitious have the most grandiose plans as to their
own personal ability and to the future. Civilian life looks easy
to them when it is in reality actually very hard for the veteran.
There is the waiting and the starting of things at the bottom,
the beginning all over again. There is the restless urge to
give things a push to hurry them up, to play for high stakes,
to do something spectacular and thus make up for the time
this man or woman has lost in the service of our country while
other civilians have apparently outstripped them. When these
things are not accomplished, there is bitterness and disappoint-
ment, and such is evident in their conduct and conversation.
We do not consider this as abnormal, nor do we penalize them
as such when applying for life insurance. In what manner
these factors will enter into effecting a satisfactory solution
of this present problem of many, will depend largely upon
what is being done and what will be done to solve the problem
of insecurity.

These people went out and fought to establish security,
returning home they find insecurity such as domestic unrest,
and shortages of the essentials to which they were accustomed
before going to war. How successful the solution of these
problems will be with the resultant satisfactory readjustment
will depend to a great extent on the manner in which these
issues are solved. If such are not solved satisfactorily, we
have in this vast reservoir of people the elements for producing
an additional number of psychoneurotics.

Considering all of these factors, the intelligent selection
and underwriting of this group will rest with the Medical
Director. It concerns itself as an individual case problem
for the time being and each case should be underwritten on
its own merits.
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Incidence of Coronary Disease at the Younger Ages

Another phase of the underwriting of veterans which un-
doubtedly has recently come to the attention of all of the
Medical Directors is the incidence of coronary disease at the
younger ages. We read in our periodicals recognition of this
fact. It brings forth some interesting problems of underwrit-
ing which do not necessarily confine themselves exclusively
to our veterans. Formerly, as far as diagnosis was concerned,
we believed coronary artery disease was most prevalent in
the upper ages, and when I say upper I refer to the sixth and
seventh decades and hypertension was considered to be one of
the most frequent causes of the disease. We now find that
it is reported as occurring more often in the younger ages than
formerly, noteworthy in the fourth and fifth decades and even
down to the third decade. The condition is most frequently
associated with stress and strain.

During my period of service with the Navy, we dealt prin-
cipally with the men of the younger ages and early in the war
we heard of men in combat suddenly dropping dead of attacks
that simulated coronary artery disease. This was first brought
to my attention by a battalion surgeon of one of our Marine
Corps Amphibious Units. His statement was that there had
been deaths in his battalion which he felt sure had resulted
from coronary occlusion and these men were in their late 20’s
and early 30's. There were no post-mortems to prove this
and his conclusions were based entirely on symptomatology.

As I recollect, there were a large number of deaths from
coronary thrombosis and most of these deaths probably occurred
in the fourth decade, in view of the fact that the average
age of men in the Naval service was around 35 years. It was
noted there were many men discharged from the service with
coropary artery disease who had no symptoms or evidence of
the condition until placed in the position of stress or strain
which, of course, included mainly combat. As a cardiac con-
sultant for the Veterans’ Bureau, I have had some cases
within the past year referred to me whose historiés were typi-
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cal of coronary artery diesease. Two cases in particular stand out
in my mind, both men under age 30, in active areas of combat.
One was on duty with an engineering unit just behind the
front line and was suddenly taken with acute substernal pain.
He became breathless and went into shock. The battalion
surgeon diagnosed this condition as coronary occlusion. Facili-
ties for electrocardiographic diagnosis were not available.
Subsequent to this period, cardiographic tracings taken indi-
cated coronary occlusion of Class 2 type. Currently, the man
has no symptoms. His examination findings were negative
other than the electrocardiographic tracing which showed there
was some coronary artery disease with myocardium damage.
The 4th lead did not give any indication of an old myocardial
infarction.

The second case was that of a man in active combat who
noted anginoid pain but did not turn in to his battalion surgeon
until several hours later. His symptoms were substernal pain,
with pain radiating down both arms and a tingling sensation
more pronounced in the left hand than in the right. He was
hospitalized and later invalided from the service. He advised
me that he had had rheumatism as a boy but no one had ever
informed him that his heart was impaired. He had passed
all of his draft board and army physicals and it was only
after turning in to the battalion surgeon that a diagnosis of
heart disease was made. Both of these men at the present time
are actively engaged in laborious work. They looked healthy
and quite acceptable for life insurance were not these histories
revealed. I mention these cases not with the thought of
presenting anything clinical but to emphasize the effect of
emotional disturbance on the heart. We know that such
disturbance is not uncommon for it has been recognized innu-
merable times during emotional strain. The Medical Director
in an attempt to speculate as to the effect of the emotional
stress and strain upon our millions of veterans who have been
adjacent to or in contact with combat should give due con-
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sideration to the resultant effect of such on the circulatory
system.

In closing, I feel it should be pointed out that the various
underwriting problems suggested in this paper are common
every day problems that pass over the desk of the Medical
Director. It is not my thought or proposal that the veteran
should be discriminated against and considered an actual under-
writing problem any more than any non-veteran civilian who is
applying for life insurance today. However, we have gone
through some-abnormal times where there have been abnormal
conditions and out of it all have developed, shall we say, a
greater number of possible substandard or declinable risks
than we have had heretofore. I, therefore, have pointed out as
I saw them some of the underwriting FLAGS which I hope
will be useful in our future handling of these cases.

President Streight—The discussion will be opened by Dr.
Archibald C. Wilson of the Connecticut General. Dr, Wilson!

Dr. Wilson—During my tour of duty with the Navy, I
had the good fortune to be associated with Dr. Hutchinson.
It is therefore a particular pleasure for me to be afforded this
opportunity to discuss his paper.

Dr. Hutchinson has reviewed several service-connected dis-
eases, and has pointed the way to the underwriting approach
we should take on applications presented to us with such
histories. Important as they are, time does not permit me
to comment further on all of the conditions which he has
discussed.

It is estimated that 30% of all medical discharges during the
war years were due to psychiatric conditions, to say nothing
of the vast numbers who were rejected at the preinduction
stage and by aptitude boards during the first few weeks of
training. Dr. Hutchinson's paper referred at some length to
this large class. It seemed to me that the most constructive
way I could comment on his paper would be to enlarge upon
his remarks and go into the interpretation of the psychiatric
discharge, for underwriting purposes.
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The first point I would like to make is that upwards of
50% of all of those psychiatrically discharged were only mildly
emotionally unstable. In civilian life they might have been
regarded as “nervous,” as “worriers,” or “somewhat neurotic”
Ly their friends and family physicians, but few indeed would
ever have seen a psychiatrist or acquired a psychiatric diagno-
sis in civilian life. You would have accepted them for standard
insurance without question. Why, then, were they discharged?
Without going into all of the reasons, the fact remairs that
they did not, and could not, meet the demands of a modern
military organization. You must remember tkat they were
living in what, for most of us, is a highly abnormal and frus-
trating environment, fraught with all sorts of worries, fears,
and uncertainties not ordinarily encountered in the same pro-
portions in civilian life. Most individuals can make the adjust-
ment, but these people cannot. In order to dispose of them
their basic difficulties had to be determined, and an appropriate
diagnosis had to be made. These men had made a satisfactory
adjustment to civilian life. They were only disabled so long
as they remained in a wmilitary environment. During the
latter part of the war, the Navy gave official recognition to the
fact that these men were not disabled for civilian life, by intro-
ducing the diagnosis “No Disease - temperamentally unsuited
for military service” which came into very wide use,

Having pointed out that a very large proportion fall into
the above category, let us return to the group as a whole.
We must not forget that many serious mental disturbances
were brought to light and diagnosed during military service.
These ranged through the increasingly severe degrees of
psychoneurosis to the actual psychoses.

There was also a special group not seen in civilian life,
the Combat Fatigues and Operational Fatigues precipitated
only by unusually stressful conditions. The important things
to remember are that these conditions required most unusual
degrees of stress to bring them about, and in their pure form
they were temporary in nature. It is important to point out
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that “War Neurosis” is quite a different thing. The symptoms
were qualitatively the same but quantitatively quite different.
The usual recovery did not occur following rest and removal
from the precipitating environment. This diagnosis implies
a rather severe psychoneurosis induced under stressful military
situations in an individual who was probably not very stable
in the first place.

We are now interested in appraising the entire group who
received a psychiatric discharge as good or bad risks for life,
accident, or health insurance. In endeavoring to pick the sheep
from the goats we have five sources of information as to the
nature and severity of their disabilities.

1—The Applicant’s Story.

2—The Agent's Comments

3—The Medical Examiner’s Report
4—The Service Health Record
5—The Inspection Report

There are really six but I have deliberately left out the
Veterans’ Administration because of the practical difficulties
encountered in obtaining information from this source under
present day conditions.

Let us now examine the potentialities and shortcomings
of these various sources of information.

The Applicant's Story

It is only part of human nature to put one’s best foot for-
ward. The applicant is satisfied that he isn't crasgy, and
chooses to believe that this is all that should concern us. He
has a firm conviction that all psychiatric diagnoses carry at
least an implication of some degree of insanity, and accord-
ingly feels free to disagree with the diagnosis, and puts his own
interpretation on the story. He feels that this history is his
own business. It is not very flattering. He is not proud of
it, and he doesn’t feel obliged to give it to you.
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His idea that a neuropsychiatric history is his own business
has been given support by various official measures, such as
the omission of the diagnosis from discharge certificates, pre-
sumably in an effort to protect him from discrimination when
seeking employment, and incidentally, insurance. As a matter
of fact, we know that these well intentioned efforts in his
behalf frequently boomerang by raising the very natural ques-
tions “Why all the secrecy?’ “What is this history that is
so jealously guarded?’ “How much more is there to this
story?” The applicant nearly always plays down the history,
and often puts forth some rather fantastic explanation in an
effort to minimize such a history. In most cases therefore,
his story must be regarded rather critically, especially if there
seem to be inconsistencies.

The diagnosis alone when volunteered by the applicant is
deceptive. A diagnosis gives you no idea whatever as to the
severity of a psychiatric condition. “Psychoneurosis” by itself
can imply anything from mildly compulsive and perfectionistic
tendencies, which in certain walks of life are a decided asset,
to severe conditions approaching psychotic proportions. You
cannot even say, “Well, it must have been pretty severe to
necessitate a discharge.” It may have been only one of several
factors making discharge advisable. Unfortunately medical
discharges are like some death certificates in that only one
diagnosis is permissible. A marked degree of hypertension
or even a coronary history may lurk in the background behind
a diagnosis of some fairly innocuous psychiatric condition.

As physicians we realize that there is room for honest
difference of opinion in psychiatric diagnosis. One man is
impressed by one aspect of the case, while another sees the
problem in a slightly different light. In addition, psychiatric
diagnoses often do not represent clear cut entities which are
uniformly interpreted and understood by all. In fact a good
psychiatrist will often try to impress upon his medical col-
league the fact that a neuropsychiatric diagnosis is seldom
entirely satisfactory, and is of relatively little importance




212 Fifty-fifth Annual Meecting

anyway. The clinical picturc and history, as a whole, must be
the primary consideration.

The Agent's Comments

The agent is an interested party. He will endeavor to put
a good light on his case, even though he knows that his client
was tagged with a psychiatric diagnosis while in service. If
his applicant4s now working and looks well, he will consider
him to be a first class risk.

We cannot look to the agent for any particularly useful
information in appraising this type of risk.

The Medical Examiner's Report

Though few of our examiners are psychiatrically trained, '
and often they have only the benefit of a few minutes observa-
tion of the individual while completing the medical examina-
tion, they can give us a very useful appraisal of the risk, and
I believe that considerable weight should be attached to the
examiner’s impressions regarding the significance of a psychi-
atric discharge. This is particularly true if the examiner
happens to have been in military service himself and under-
stands the mechanics of military discharges.

When necessary we would do well to go back to our exam-
iner, present him with the known background, (which may
not have been admitted to him), and ask him for his impression
of the risk. When properly questioned, an applicant will
usually give an honest, reasonable and convincing account
of his history which, taken in conjunction with the examiner’s
personal opinion, may well permit of the acceptance of the
case. If the examiner happens to know the man and his
background, so much the better.

The Scrvice Health Record

This is a folder which accompanies a man's unit throughout
his entire military career. from induction to discharge. In
it are entered the results of all routine physical examinations,
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resumes of his illnesses and hospital admissions, copies of
reports of medical survey, the recommended and actual disposi-
tion made, be it “full duty”, “limited duty”, or “discharge”,
as well as other miscellaneous information of a medical nature.

The Service Health Record is probably the best source of
factual information on which to base an opinion as to a vet-
eran’s insurability. Nevertheless it has its shortcomings. The

. first of these is that in these psychiatric zases you often can’t
get it. You can't get it because of the applicant's attitude
toward such a history and his reluctance to give it to you. You
sometimes can’t get it because of a law prohibiting the release
of information which might prove injurious to the physical or

. raental health of a veteran. This law, as a practical matter,

applies only to neuropsychiatric cases.

\When you do obtain a copy of the Service Health Record
there is some reading between the lines to be done. You must
remember that the official disposition of a military misfit was
viten tossed into the lap of the psychiatrist. He must say
enough to justify his recommendation that the man be dis-
charged. At the same time he must avoid a report which will,
on paper, make the man eligible for an unwarranted amount
oi pension, thereby handing him a crutch and performing
that easiest of all tasks on earth, convincing him that he ought
to receive a sizeable pension for the rest of his life.

In reading reports of medical survey you must remember
that many were ready to use a degree of instability for pur-
poses of discharge and possible pension, and some of these
reports must be considered to have much the same relation to
life underwriting as does a claim report of an accident. You
are all familiar with the multiple abrasions, contusions, con-
cussions, subluxations, and ecchymoses of the claim report
which are miraculously converted into *“a few scratches and
shaken up a bit” when applying for life insurance a few months
later. In the same way a middle course has to be steered in
interpreting Service Health Records.
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I have dwelt at some length on the shortcomings of these
sources of information. [ have not done so with a view to
making the problem appear complex to the uninitiated, nor
in a negative frame of mind—in fact quite the contrary.

In attempting to arrive at a practical solution to this problem
it seems to me that all of the sources of information can be
important, and occasionally all of them must be tapped in order
to intelligently appraise an individual case. However, each
must be properly evaluated and considered in conjunction with
the others.

I now come to what I consider to be the most important
point of what I have to say to you this afternoon, and that is,
that in my opinion, the acceptabiiity of veterans discharged
with a neuropsychiatric diagnosis rests chiefly on the sort of
an adjustment they make to a civilian life. Our rate structure
has provided for individuals with mild degrees of nervous
instability in the past. We have no desire to super-select
today. We do not wish to penalize any individual who has
been put over an unusually high set of hurdles and has tripped
up. You must ask yourself “How did the applicant get along
prior to service?” and “How has he made out since?” Some of
you will say—this is well and good but how are we to avoid
overlooking an occasional individual with a history of a genu-
ine psychotic episode. There is a tip-off, if you can develop it.
Psychotics were always discharged, and they were always
discharged to a Veterans’ Administration or Public Health
Service Hospital. True, they may not have stayed there long,
but they were not released to their own custody directly from
the services.

It seems to me that the inspection report could be a most
fruitful source of the special information we require to deter-
mine a veteran's civilian adjustment and insurability. For this
particular purpose, present day routine reports are practicaily
useless. We know that our various inspection companies
have been plagued by man power shortages, and have lost
experienced help. My purpose is not to criticize them but
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to offer what I hope will be taken as constructive suggestions
with a view to giving us better information on which to
underwrite with greater accuracy the application of the dis-
charged service man.

Most veterans have now been out of service for about a
year, and it is becoming possible to determine what sort of
civilian adjustment they are making. If the inspection com-
panies can cover the desired information, their reports would
serve well as a warning flag, as a check on other information,
and as a real aid in determining the significance of a psychi-
atric history.

To be more effective, an inspection report on a discharged
veteran should put greater emphasis on the securing of accu-
rate information on the date of discharge, reason for discharge,
and in the case of a medical discharge—whether he receives
a pension. It would be most helpful to have the answers to
the following questions: Is he currently receiving treatment?
How long did he serve? Was he in the tropics? Did he have
prolonged periods of hospitalization? Was he ever a patient
in a2 Veterans’ Administration or Public Health Service Hos-
pital? What was his work record prior to service? How has
he readjusted to civilian life? Did he resume a civilian occu-
pation shortly after discharge? Did he return to his former
occupation? Has he changed jobs since his discharge?

While I do not suggest that such an inspection will cover
all situations, I believe that in most cases such a report in
conjunction with our medical examiner's findings and diag-
nosis would permit of waiving official service health records
in many cases, the securing of which, as we all know, rasults
in delays and annoyance to all concerned.

PrestpENT STREIGHT—Here is a very interesting subject. We
have many in our membership present who have served in
the various theatres of the war and who probably have opinions
to offer. We would be glad to hear from you.
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Dgr. ARTHUR E. PARKs—We ran into a fair amount of enteri-
tis in the Army, and recently in Canada. It would appear that
the problem is getting to be more important than it has been
in our D V A Hospital, which corresponds to your Veterans’
Administration. We find that more and more cases of enteri-
tis are appearing. In the recurrence of dysentery, in fact,
it appears that cross-infections are occurring in returned vet-
erans and the wives and children of these said veterans are
involved in enteritis. Further than that, it is becoming a
problem that is very hard to cure and various new forms of
treatment are being devised.

[ feel that we should have that subject very much under
consideration, and it should be regarded as a serious public
health problem, because it is known that the ordinary methods
of sterilization by water may fail in this particular disease.
I would like to ieave that thought with you, that in the case
of amebic dysentery we should have a fairly serious attitude
toward those cases, being very sure that a reasonable period
of time has elapsed for the apparent cure of cases.

Dr. ALserT L. Larson—I would like to agree wholeheart-
edly with what has been said about hepatitis. There is
no distinction between hepatitis and jaundice. The only thing
is we saw a great number of them in the war, and I could say
the same thing about outbreaks in asylums, and all around. As
far as Army routine was concerned, these cases were very
carefully studied and watched. As far as all the available
practical liver function tests were concerned, thesc were done
on these cases before they were allowed out of the haspital.
TFrom our point of view then, 1 can say it doesn’t present any
underwriting problem.

Dr. Josepu W. Jounson — I appreciate Dr. Hutchinson’s
remarks and Dr. Wilson’s remarks and Dr. Parks’ remarks.
During the war I had an opportunity to serve as a psychiatrist,
first, in the induction centers and, second, as Chief of the
Psychiatry Service in Italy for the next two years, and they
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made a work record prior to service and a work record after
service. So far as I can see, the only practical way or means
we have to appraise this extraordinary problem, the only way
‘we could take these men, men who never had a job until they
came out of the service, is to appraise them on the basis of
how they handled situations in school, whether they had any
reserve for the toughness of military service. We saw a great
many men that we have passed into service as pretty good
risks. We were appraising risks on the induction board, but
very frequently we had to do 2 sloppy game of poker. Is this
man a good risk for military service? Well, you saw those
men break in combat; you saw excellent men break in combat
in Italy where I was for two years. I was a member of the
34th Division. Months and months later these men would
g0 on into a very serious type of depression.

The only means I can see of practical use in appraising them
is the point Dr. Wilson made: Can those men make adjust-
ments to civilian life—not only neurotic men but psychotic
men—immediately after being discharged from the war?
There were a few psychotic breaks in combat and I sent them
home. But on their way home they would be stopped, for
instance, in Africa, and they would make a reasonably satis-
factory combat adjustment, and the men who had shock treat-
ment and either electrical therapy or insulin therapy were
sometimes returned to active and useful military service.

I don’t know how we are guing to appraise those men when
we get a report from the Veterans' Administration that they
have had shock treatment. 1 think we have got to look at
all thsse people, those who have had psychotic breaks, and
in the future I do not think we can assume they will not have
psychotic breaks again. I am not as sanguine as many of
my colleagues about that. Those men are not now funda-
mentally psychotic prol:lems Lecause they think they have
security in this country, but later, in a number of years, we
are going to have disability problems in these cases. They
are going to crop up. Certainly from the practical appraising
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viewpoint there can be nothing as useful as what Dr. Wilson
and Dr. Hutchinson suggest—Can they work and are they able
to begin work soon after getting out of military service? I
wish we had a more definite means of appraisal but I don’t
know what it is.

Dr. ArTHUR J. McGaNITY—I would like to ask Dr. Hutchin-
son if there has been any arrangement made in the American
services for the review of these repatriated prisoners of war.
I understand—and I speak subject to correction—at the pres-
ent time we are in the process of reviewing all our repatriated
prisoners and have been finding a certain very large number
who have developed disability since they were discharged, or
since demobilization and repatriation, through tuberculosis
and some other diseases. I would like to know if there has
been any attempt to survey such a group in the United States
or not.

PRresiDENT STREiGHT—ATre there any other questions anyone
would like to ask? Do you care to add something, Dr. Hutchin-
son?

Dr. HurtcHinson—First, as to hepatitis, I have just within
the last three weeks two death claims in my company that
died as a result of acute hepatitis. Dr. Stokes, Jr. of Phila-
delphia, and Dr. Janeway, pathologist of Boston, have been
studying this problem and ! think something will break on
this before very long, through conversations I have had with
them directly and indirectly as to the possibility of hearing
something more about hepatitis.

As far as a special program for the review of the prisoners
of war, I am sorry but I know of none at the present time.
I think that there maybe. I think it would certainly be a step
in the right direction to have a review of some of these cases I
have seen that have come through our company. They don’t
look too good, even after they have been back home a year
or two and under proper nourishment and treatment.
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PRESIDENT STREIGHT—The. next speaker is Dr. Francis R.
Dieuaide who spoke to us yesterday in his capacity as Scienti-
fic Director of the Life Insurance Medical Research Fund.
He will now tell us of his “Wartime Experiences with Tropical
Diseases and Their Future Significance.” When war was
declared Dr. Dieuaide was Clinical Professor of Medicine at
the Harvard Medical School and Visiting Physician at the
Massachusetts General Hospital. On leave of absence from
this post he served as Lieutenant Colonel and Colonel in the
Medical Department of the Army. He was assigned as Chief
of the Tropical Disease Treatment Branch on the staff of the
Surgeon General and was awarded the Legion of Merit for
his services. Dr. Dieuaide!

Dr. Dieuarpe~I must apologize for speaking a second time
before you, but it has been thought that you might be interested
to hear a brief summary of experience with so-called tropical
diseases during the war and such ideas as I can give you of the
future significance of this experience . . .
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WARTIME EXPERIENCES WITH TROPICAL
DISEASES AND THEIR FUTURE SIGNIFICANCE

By Francis R. Dievaipe, M. D.

Scientific Director, Life Insurance Medical Research Fund;
formerly Chief of the Tropical Disease Treatment Branch,
Office of The Surgeon General

INTRODUCTION

Some years must elapse before a detailed, accurate history
can be written of the experience of the Armed Forces with
tropical diseases during World War II, or the final evaluation
can be made of that experience. My purpose is to present
10 you a concise survey of this subject in the light of infor.
mation available today. The data used pertain to the experience
of the Army, but the experience of the Navy was essentially
similar. It is a satisfaction to state that the two Services
worked with uniformly close co-operation in the management
of tropical diseases.

Many important diseases peculiar to the tropics can be pre-
vented by the use of appropriate methods, some very tho- .
roughly, others less satisfactorily. The Armed Services en-
deavored to make the utmost use of available preventive meas-
ures and in general their endeavors were highly successful.
There were times in the course of military operations, how-
ever, when important preventive measures could not be ef-
ficiently applied. Furthermore, no such procedures were
available in effective form against some of the tropical dis.
cases to which our Forces were exposed. It happened, there-
fore, that a sizable body of soldiers and sailors acquired one
or another of the diseases peculiar to the tropics. Every effort
was made to provide for these patients the best therapeutic
management that the medical profession could offer.

Parallel with this practical experience of the Armed Forces,

the most intensive and elaborate research was undertaken for
the improvement of both preventive and therapeutic manage-
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ment. These investigations were pursued almost entirely un-
der the direction and with the support of the Office of Scien-
tific Research and Development, but the Armed Forces en-
deavored to do their share of research also.

MALARIA, DENGUE, AND SANDFLY FEVER

As is known to all, malaria created more difficulties than
any other tropical disease. During the war, the Army had
nearly 450,000 hospital admissions for malaria.* Several
whole divisions were put out of action and kept ineffective
for long periods because of this disease alone. It was found
that two-thirds to four-fifths of the patients relapsed, often
many times over, in spite of the best available treatment. At
one time in 1943 it was thought that malaria might render
impossible our projected military program in the Southwest
Pacific. There are three good reasons for this untoward ex-
perience. The first lies in the difficulties met in applying pre-
ventive measures, without adequate preparation, in strange
environments, and in the face of the enemy. The second is the sad
truth that no available medication was capable of radically cur-
ing the vivax infections which caused the trouble. Quinine
was found to be a relatively inefficient and troublesome drug.
The third explanation is found in the non-immune state of
practically all our personnel and in the marked relapsing prop-
erties of the vivax strains of the Southwest Pacific.

I might inject a remark about quinine, that it is a drug
which all of us feel we know something about. Whether we
actually know much about it or not we have all learned some-
thing in the past about it. Some of us may very occasionally
make use of it. A few of the medical profession, as a whole,
in the United States make more than occasional use of it in
the treatment of patients in those parts of the country where
malaria actually exists. However, it is noteworthy how strong
our traditions are. The tradition in favor of a drug, which we
feel we know, persists long after the evidence that it is noth-

*Not including the Bataan experience
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ing like as good as we have thought or that better drugs have
been evolved and are available.

It is also true that there has been, in the case of malaria,
at any rate, a remarkable prejudice to certain drugs, in spite
of overwhelming evidence in their favor,

There is another side to the picture. Although patients
were not permanently cured by treatment, malarial attacks
were terminated with a speed and thoroughness which pro-
gressively increased as time went on. Improved knowledge
of the use of atabrine made it possible to relieve all symptoms
and remove all parasitemia within 48 hours in most cases.
Only 226 deaths in all were attributed to malaria,* and some
of these were due to other causes. By the summer of 1944,
the situation had been brought under complete control as a
result of improvements in preventive measures and in their
application and as a result of advances in knowiedge of how
to use constant small doses of atabrine as a suppressive agent.
As time went on, it became clear that, even though atabrine
suppression was discontinued, more and more of those infected
with malaria ceased to have relapses (provided they were
not reinfected). This must now be attributed to the develop-
ment of immunity.

In the meantime, research led to vastly improved insect
repellents and to the development of DDT, which came to
play a vital role in the control of many other diseases as well
as malaria. Research, in the course of which well over 10,000
drugs were examined, also led to a new anti-malarial drug,
chloroquine, which is even more powerful than atabrine (so
powerful that two tablets taken once a week will thoroughly
suppress malaria). Even this new agent, however, does not
produce radical cures of vivax malaria. Late in the war, one
of the new drugs, pentaquine, was found to be capable of
radical cures, but the development of our knowledge of 1t,
which is not yet complete, came too late for practical war-
time application.

-*Not includirg the Bataan experience
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It has been thought that the importation of malaria by re-
turned personnel might cause a very serious increase in ma-
laria in this country. The effect of this experience is not yet
completely known. So far, however, we have passed through
two summers (1945 and 1946) without any change in the in-
cidence of malaria which can be attributed to returned Serv-
ice men. Experts have predicted secondary cases of malaria
derived from this source, but only in limited areas and only
for a few years. The factors which have been responsible for
the great decline in malaria in this country will continue to
protect us.

It should be noted that during the war many parts of the
program for the protection of the country against malaria
have been improved and intensified, largely as a result of
some fear that there might be imported malaria, and, in a
practical sense, as a result of there being more money being
made available for anti-malarial campaigns. I might also state
that anyone who is greatly interested in these so-called tropi-
cal diseases felt embarrassed to explain our careless attitude
toward the disease. That is, in the country as a whole most
of us are quite unaware of how much malaria exists in cer-
tain parts of the country and of the inadequacy of the meas-
ures finally to suppress the disease or even to approach
eradicating it in this country.

Along with malaria, there were many cases of dengue (also
a2 mosquito-borne disease) and sandfly fever. These diseases
were a military handicap on occasion, but they are non-fatal,
brief, self-limited infections. They were not introduced into
the United States during the war.

LEISHMANIASIS

This group of protozoan infections is mentioned because it
is entirely foreign to the United States. Some 800 soldiers
acquired the Middle Eastern purely cutaneous form of the
disease, which is a chronic mild infection. A very small group,
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about 60 in all, were infected with the visceral type or kala
azar, a more serious disease. Fortunately, efficient chemo-
therapeutic agents are available in organic antimony com-
pounds, of which neostibosan is the best. These soldiers have
probably all been cured. No secondary cases have arisen and
the danger of implantation here is believed to be negiigible,
since it is doubtful that the necessary sandfly vectors exist.

RICKETTSIAL DISEASES AND RELAPSING FEVER

Scrub typhus, or tsutsugamushi, a rickettsial disease spread
by certain species of mites, from the point of view of the
patient was a far more serious disease than malaria. There
were nearly 7,000 cases acquired in the South Pacific, with a
fatality rate in some groups as high as 25 per cent. Early in
the war, little was known about the prevention of this infec-
tion, but in time sanitary measures were evolved which proved
most helpful. The disease was not imported into the United
States and is unlikely to be because of the specific nature of
the mite vector.

Until recently, no effective chemotherapy was known for
scrub typhus or for any of the other rickettsial infections. In
the latter part of the war, however, an agent was found which
gives promise of efficacy in the whole group of diseases and
especially in the mite-borne variety. This chemical is para-
aminobenzoic acid, a substance of special interest in both bac-
teriology and chemotherapy.

Other forms of rickettsial disease were unimportant in our
Forces. There were some 400 cases of flea-borne typhus and
about 60 cases of Rocky Mountain spotted fever, all in this
country. Louse-borne typhus, the age-old scourge of armies
and war-torn peoples, was reported in 61 instances. This dis-
ease is rarely a problem under any circumstances in the trop-
ics. In Europe, its control is largely attributable to DDT.

The status of immunization against the rickettsiae is still
somewhat obscure, although the procedure is clearly helpful
against louse-borne typhus and Rocky Mountain spotted fever.

< QD e s
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Nevertheless, with immunization available and with the mod-
ern sanitary procedures at our disposal, we possess the means
of controlling this group of diseases. If these preventive meas-
ures are adequately applied, we need not fear the rickettsial
diseases in this country. The war has only improved our
knowledge of their management.

Relapsing fever, also an historical wartime affliction, often
associated with typhus, was reported in about 240 cases,

HELMINTHIC INFECTIONS

Bancroft's type of filariasis was contracted by men of both
the Army and the Navy who were stationed on certain South
Pacific Islands. Some 2,100 cases.were reported in the Army.
In a certain percentage of native cases, as is well known, fila-
riasis causes a disastrous end-result in the shape of the de-
formity known as elephantiasis.

I might say, by way of explanation, that one should not use
filariasis and elephantiasis as synonomous. They are not at
all. Filariasis is a-specific disease which sometimes becomes
associated with a pathologic change characterized by swelling
in parts of the body, which is called elephantiasis. Elephan-
tiasis may be caused by many other means than this infection.
Since soldiers and sailors who had contracted, or who thought
they had contracted, filariasis saw natives with elephantiasis,
a troublesome psychological problem was created. Unfortu-
nately, no effective chemotherapeutic agent was known and
research started since the war has not yet been successful in
finding one. Much valuable new knowledge of the early symp-
toms of filariasis was gained from this experience.

Investigation showed that elephantiasis is relatively rare
among natives even where filariasis is very common. It turn-
ed out that the early symptoms of the disease were transient
in the great majority of cases. Only in rare instances did any
sign of the disease persist. It is believed that the infections
acquired by American personnel were so light that few if any
will develop elephantiasis.
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Filariasis is known to have existed in South Carolina in the
past, but new cases have not been reported for many years.
The diseasc appears to have died out. Experience has shown
that filariasis is not easily implanted where it is not naturally
found. For example, in spite of the importation of infected
workers from various Caribbean islands, the disease has never
been established in Panama. As a matter of fact, parasitemia
(which would be necessary before mosquitoes could trans-
mit the infection) was rarely present in military or naval
patients. It seems very unlikely, therefore, that filariasis will
gain a foothold here as a resuit of wartime overseas infections.

Schistosomiasis japonica is one of a group of diseases caused
by a class of flatworms known as flukes. The parasite in this
instance has a complicated life cycle in the course of which
it must live in certain specific snails. Man acquires the infec-
tion through bathing or washing with infected water. The
QOriental form of schistosomiasis involves particularly the in-
testipal wall and the liver. In a certain percentage of natives
who are infected over and over again in the course of years,
the disease results in a crippling end-picture which is indis-
tinguishable from Banti’s syndrome. This disease is common
on some of the Philippine Islands. Although warnings were
issued, soldiers at first found it hard to believe that perfectly
clear, clean water could be dangerous if it was not taken in-
ternally. As a result, in the early weeks of the Philippine cam-
paign some 2,000 or so infections occurred with Schistosoma
japonicum. Treatment of this disease is difficult, although
certain antimony compounds are helpful (the best to date is
the old-fashioned “tartar emetic). Great care was used to
treat all patients thoroughly. In a very small group of cases,
perhaps a dozen or so, severe disturbances were produced by
the accidental passage of eggs of the parasite into the brain.
In most of these instances, the patients ultimately recovered;
and  all cf the rest are now well as far as is known.

As in the case of filariasis, these schistosomiasis infections,
which were acquired often at a single exposure, in all prob-
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ability were relatively light in comparision with those which
result in severe permanent damage in native patients. It is
not expected that such damage will develop in the years to
come in more than a very few of the soldiers who were in-
fected in the war. To date, in spite of a diligent search, no
American snail has been found to be capable of harboring the
parasite, so that the risk of its becoming established here is
considered small.

Infections with the so-called old-world hookworm, Ancylostona
duodenale, were very common during the war, at least in the
Army. This parasite, although in a general way similar, is more
troublesome than the hookworm which is common in some
parts of the United States. In particular, it is somewhat more
difficult to eradicate. Some concern exists, therefore, over the
possibility that this foreign species may establish itself in this
country. Only time will tell whether natural forces, combined
with the vigorous efforts which were made to eradicate the
infections, will prevent such an undesirable event.

Hookworm infections are often asymptomatic and are rare-
ly serious for the individual who receives adequate treatment,
such as was given in the Armed Forces. It is unlikely that
the health of any of the military patients suffered in any sig-
nificant degree.

ENTERIC INFECTIONS

Infections of the intestinal tract occur entirely because of
inadequate sanitary precautions in the handling of food and
drink. In time of war, when haste, crowding, and confusion
inevitably exist on some occasions, these infections are all
too likely to spread. In World War II, the reliability of im-
munization against typhoid fever was proved anew. The inci-
dence of the disease was negligible, as it was in American
troops in the first World War.

Immunization against cholera is short-lived and probably

not as reliable as that against typhoid fever. Fortunately,
even though troops were stationed in significant numbers in
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India and China, where cholera was not uncommon, sanitary
measures protected our personnel from the infection.

No available measures of immunization are effective against
bacillary dysentery or amebiasis. In some areas of military
operation, including New Guinea, India, and North Africa,
there were periods when sanitary precautions and discipline
were inadequate. As a result, the number of dysenteric in-
fections was considerable. Sulfonamide therapy was highly
satisfactory in bacillary dysentery. Of the various drugs, sul-
fadiazine is the best in most cases and sulfaguanidine is de-
cidedly inferior. The treatment of amebiasis on the whole is
thoroughly unsatisfactory, since many drugs often must be
used repeatedly. Nevertheless, in the majority of cases, the
patients were ultimately cured. It is significant and fortunate
that the establishment of chronic infections, either bacillary
or amebic, which respond badly to treatment, was a rare
event. It is believed that relatively few carriers of either in-
fection were returned to civil life.

Apart from the satisfactory development of sulfonamide
therapy for bacillary dysentery, there were no important new
developments in the treatment of the enteric infections.

SKIN DISEASES

The circumstances of military service in wartime were asso-
ciated with a hign incidence of diseases of the skin. This oc-
curred in all areas, even in the United States, but cutaneous
ailments were especially numerous in tropical areas. These
disorders arose from numerous varied causes and manifested
themiselves in many guises. In the tropics, the more impor-
tant etiological factors in general were excessive perspiration,
poor hygienic care of the skin, inadequate protection of the
body surface (especially that of the arms and legs), and nu-
merous small traumata which were often not properly treated.
Important groups of patients with skin diseases resulted from
two special causes, namely, sensitization in the course of the
prolonged use of atabrine, especially in high dosage, and in-
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fection of skin lesions with the diphtheria bacillus. Unfortu-
nately, overtreatment of skin diseases at the hands of medical
officers with inadequate experience in this field often aggra-
vated the basic ailment.

Skin troubles due to the prolonged use of atabrine attracted
much attention because of the somewhat special nature of
the lesions and because of the large numbers of cases which
were determined by the fact that hundreds of thousands of
individuals took atabrine routinely. Sensitization to many
other drugs, especially the sulfonamides, also was trouble-
some. .

Cutaneous diphtheritic ulcers are practically unknown in
modern civilian practice. They result from the chance infec-
tion of small traumatic lesions which is favored by bad hy-
giene and overcrowding. Infection spreads mainly from car-
riers, either among the troops themselves or among the na-
tives (who, contrary to previous impressions, not infrequently
harbor the diphtheria bacillus).

And somewhat to our surprise it was proved that diphtheria
is not a rare infection of the tropics. The natives of the trop-
ics are as frequently carriers of diphtheria as the people of
Northern areas. It is possible that a rise in diphtheria, which
was rather marked in this country last autumn, last winter
and spring, of this year, may have in part been caused by re-
turning soldiers.

The names commonly used for skin disorders among sol-
diers, and even by some doctors, afford no clue to the nature
of the disease in question. Among these were “tropicai ulzer,”
“jungle rot,” and “New Guinea crud.”

Skin diseases rarely had fatal issues, most of which were
due to explosive generalized exfoliation. Although prolonged
incapacitation occurred in some cases, these diseases on the
whole responded well to proper treatment (for which, how-
ever, return to this country often appeared to be necessary).
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HEAT EFFECTS

It was expected that the effects of exposure to heat in trop-
ical areas would be serious. For this reason, many organiza-
tions went through strenuous training under semi-tropical
conditions in this country. In actual operations overseas,
however, the effects of the high temperatures of the tropics,
at least those of an acute nature, were much less grave than
had been anticipated. Slightly under 200 deaths were attribu-
ted to the direct effects of heat on soldiers, but two-thirds of
these fatalities occurred in this country.

DISCUSSION

It will be noted that no reference has been made to several
tropical diseases of great importance. The reason is that these
diseases either did not occur at all in our Armed Forces during
the war or occurred only in a minute, entirely negligible, num-
ber of instances. Among such diseases, reference has indeed
already been made to cholera and louse-borne typhus fever;
others are plague (both bubonic and pneumonic), leprosy,
melioidosis, Oroya fever, trench fever, yellow fever, trypano-
somiasis (African sleeping sickness), leptospirosis (spiroch-
aetal jaundice), and yaws. It is also to be noted that poison-
ous snakes, sharks, and other potentially dangerous animals
had no significant effect on the health or activities of the
Forces.

When the total effect of disease in the tropics is considered,
it is obvious that the sum constituted a serious handicap to
the Armed Forces, at least in terms of incapacitation of per-
sonnel. It must be remembered that venereal and other dis-
eases affected the troops in tropical areas, as well as so-called
tropical diseases. The war in the Pacific areas was often called
a war of diseascs, in contrast to that in Europe, which from
a medical point of view was largely a surgical war.

Nevertheless, the part played by tropical diseases, even in
the Pacific, should not be exaggerated. If we recall that fif-
teen million individuals saw some military service and that
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about three million served in tropical areas, we see that with
the exception of the numbers given in connection with ma-
laria, no figures here mentioned for any singie disease have
any statistical importance whatever. This is strikingly true
when one considers the number of deaths due to tropical dis-
eases, either individually or collectively. None of these num-
bers would appear on any chart of reasonable compass show-
ing the main causes of death in the Service. Furthermore, as
has been indicated seriatim above, it is unlikely that any but
trifling numbers of individuals have been or will be perma-
nently incapacitated because of tropical disease. As a matter of
fact, accidents in the Services, to which surprisingly little at-
tention has been paid by the public, caused far greater damage
than disease.

On the other hand, the point of view of the individual should
not be entirely neglected. Thousands of men and women
suffered greatly and hundreds lost their lives because of tropi-
cal diseases.

In general, it is safe to say that the mere history of having
had a so-called tropical disease in wartinie service need not
be regarded as a basis for refusing applications for insurance
or for advancing premiums. This is especially true of a his-
tory oi malaria. Only in case an examination shows some im-
portant pathological change or actual incapacitation would it
be necessary to consider writing up a premium or refusing an
application. Appropriate special examinations might be wise
in cases in which there is a history of symptoms within the
preceding year of amebiasis, kala azar, filariasis, or schistoso-
miasis.

It has also been indicated that there is so far no reason to
believe that any exotic disease has been transplanted from
tropical areas to the United States. It is likely that there
have been and will yet be sporadic instances of certain infections
contracted in this country which are traceable to returned
service personnel. But it may be expected that the ultimate
total will not be large and that such cases will cease to appear
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before long. The dire predictions made early in the war were
much too pessimistic.

From what has been said it is apparent that during the war
our citizen Army and Navy achieved an excellent record in
their struggle against tropical diseases. This splendid show-
ing is due to high standards and loyal efforts in both preventive
and clinical medicine. It is just cause for pride on the part
of the medical profession of our country.

That tropical diseases did not take a greater toll in World
War II, especially in the Far East, must be attributed in part
to the relatively short duration of the war in densely popu-
lated areas, including the Philippines, China, Japan, and India,
In these regions, except India, where only small numbers of
American troops were ever stationed, operations went rela-
tively well and fast for our cause. We did not have to meet
the full potential forces in favor of diseases such as dysentery,
cholera, and plague. The dangers of dense populations seeded
with disease, combined with prolonged and untoward mili-
tary operations in which inefficiency and confusion cannot
well be avoided, are great indeed.

The advances made in tropical medicine during the war
may be summarized briefly. Specific diagnostic and thera-
peutic advances were disappointingly few. At a very high
price, some progress was made in the treatment of malaria.
It is striking that penicillin, which has such a wide range of
usefulness in other fields, was found to be efficacious in only
a single tropical disease, namely, yaws. Streptomycin, which
is still in process of development, has been shown to be very
effective in tularemia, a discase often listed as tropical
(though for no good reason) ; so far this drug has not given
promise of efficacy in the treatment of any of the tropical
diseases proper. Among preventive measures, the application
of DDT and other means of insect control stand out for
their success. The experience of World War II indicates that
the condition of war is in no sense favorable to medical research.
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To have any chance of success, a frontal attack on a specific
medical problem raised by warfare demands an enormous
concentration of talent, labor, and money —an armamenta-
rium far beyond that necessary in the more leisurely ways of
peace.

Progress during the war in the knowledge of the course
and general management of tropical diseases and in the un-
derstanding of the general significance of these diseases for the
physician was perhaps more valuable than the specific ad-
vances which were achieved. In the past, tropical diseases
have been considered to be a field apart from the rest of medi-
cine. It is clear, hbwever, that this group of diseases should
be studied and managed in accordance with the same prin-
ciples that underlie internal medicine in general.

We must look forward in the future to greatly expanded
commerce of all sorts with the peoples of the Caribbean area,
Central and South America, and the Far East. We must bear
in mind the role which will be played by the airplane in this
traffic and the speed with which the airplane travels. In
these regions, so-called tropical diseases abound and sanitary
conditions need enormous improvement. It behooves us,
therefore, to devote in the future far more attention to re-
search and teaching in tropical medicine. This is a most im-
portant lesson to be learned from the war. Only by adequate
.application to it can we prepare ourselves properly to pro-
tect the health of the United States, and to aid in the elevation
of the standards of health in tropical regions with which we
will have increasingly closer relations.

PRESIDENT STREIGHT—We are very much indebted, Dr.
Dienaide, for that splendid presentation of the significance
of tropical diseases. The question is now open for discussion
from the floor. Many of you have served in different areas.
I am sure that you have a question to ask.

Dzr. E. Crark NoBLE—I was very much interested in the
remarks of Dr. Dieuaide in regard to the treatment of bacil-
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lary dysentery. In my experience in the Air Force on the
continent, shortly after VE-Day we encountered a great deal
of dysentery, of which the etiology was not clear. I would
like to point out that in the flying personnel who had the
disease we noticed a marked loss of resistance. In that con-
nection I think one or two lives were lost in operations where
they continued to fly carrying several homber loads per day.
I think you know about the treatment of these Allied troop
disorders, which I understand you saw in Italy, some of you.
I think, perhaps, Dr. Parks saw that. He was largely with
the Canadian forces as well as the American forces.

Dr. CHARLES A. PETERs—] have enjoyed very much the
paper of Dr. Dieuaide, and I don’t understand how he covered
quite so much in so short a time. I was a little bit disappoint-
ed that more wasn't said about amebic dysentery. I have
been consultant to the returned soldiers in Montreal since
World War I, and while it is true that malaria was a bigger
problem in the war days, we find that dysentery is a much
bigger problem in peace, and I am not so sure that in this
country you are not going to have a good deal of amebic
dysentery.

Dr. ANDREW J. OBERLANDER—I would like to ask if you
noticed any difference in the occurrence of malaria that you
have seen in the Southwest Pacific and in the Mediterranean
region. I had a little experience with the Marines when they
first went to Guadalcanal. As you may appreciate, they had
no suppressive treatment whatever. I might add another little
word to our vocabulary which we see coming up on our ap-
plications and that is the word “mumu”. If you are not ac-
quainted with it, it is the common name that the Marines
gave to filariasis. I agree that as far as my experience in the
Navy is concerned, in the Pacific and in China, venereal dis-
ease is a problem in underwriting, and it is probably one
of the most difficult diseases for diagnosis. Penil ulcers were
very common. The appearance of typical ulcers was seldom
seen, so the diagnosis of syphilis was made with difficulty.
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Those men who spent any time out there at all were highly
exposed to plasmodium vivax.

Dr. D. SERGEANT PePpER—I should like to ask Dr. Dieuaide
about the revival of interest in plasmochin, which is a com-
bination of quinine for suppressive or curative treatment for
recurrent plasmodium vivax infections.

Dr. Dievatpe—]I am afraid I have already taken up too
much time but the field is so enormous I would characterize
my presentation as sketchy in the extreme. It would not have
been possible for me to enter into the details and I deliber-
ately avoided them.

As for the relative importance of dysentery, I certainly
would agree, from a therapeutic point of view and from the
point of view of the individual, it is as a whole, perhaps, more
important than malaria. Certainly it can be called harder to
deal with. That is especially true of amebic infections. I said,
you will remember, that I regard the treatment of amebic in-
fections as pretty thoroughly unsatisfactory.

. With regard to the relative merits of the sulfanilamide
drugs in the treatment of bacillary dysentery, to begin with,
a great many patients with bacillary dysentery will recover
clinically of their own natural forces, if we put them at rest
and give them a proper dietary and fluid treatment. A most
important consideration, however, is the persistence of the
bacilli in the stools, which, although it doesn’t go on for a
length of time, is very common for a limited period of time,
if the patient doesn’t receive t-eatment.

The efficiency of the sulfu drugs has been in the disappear-
ance of the organisms, I think, but I am a little in doubt. I
put my emphasis on di-sulfanylguanidine for dysentery. The
truth is that the efficacy apparently differs with a specific
organism. I don’t think the difference is important enough
to pay much attention to it in the general practice of treating
bacillary dysentery. Sulfanylguanidine interested us because
it is highly concentrated in the lumen of the intestines and
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works on the organisms there. However, that theory is a
rather specious one anyway. The best way to reach those
organisms is through the circulation. In fact, it is commonly
believed now that the effect from sulfanylguanidine is prob-
ably due to the small proportion of that which is absorbed
rather than that which is not absorbed. The use of sulfanyl-
guanidine has to be carried out with greater care because of
the relatively greater danger of intoxication of the patient.
I believe that during the war a great many patients were
treated under a lot of handicaps, and were frequently made
to keep on duty when they should not have been, from a
medical point of view, although it may or may not have been
necessary from a military point of view. One has to distin-
guish sharply between the general ideal of general medical
practice and that standard which one can achieve under the
stress of military circumstances where actual operations are
in progress.

As for the future occurrence of dysentery, specifically ame-
bic dysentery in the United States, of course, we can’t say.
We won’t know until we have some experience to go on, and
I, as we say, stuck my neck out in saying that I didn’t be-
lieve that it would be greatly increased. I don’t doubt that
among the individuals who acquired amebic dysentery during
the war, a fair number may suffer continuously from amebic
dysentery. I, perhaps, suggested more strongly than I should
that I didn't think there were such patients. 1 do not mean to
say that, but I think from the statistical point of view they
would not turn out to have very much significance. It is a
difficult matter, when you come to consider an individual
with a history of dysentery for insurance. As I suggested
here, one should certainly go into the case carefully, and I
would propose that actual special examinations were in order
unless the history was very vague and remote in time.

As to the differences of malarial infections between the
Southwest Pacific and the Mediterranean, our evidence, which
is fairly good, would lead to these answers: First, there is
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no significant difference in plasmodium vivax as shown by the
severity of the attack. Second, that there is some difference
in regard to the relapsing properties of the strains and those
properties are greater in the Southwest Pacific than in the
Mediterranean. It has been proved conclusively that the
Southwest Pacific strains that we had in soldiers are much
more prone to relapse than those of the United States. Simi-
lar evidence exists in regard to amebic infections, but it is
not as complete,

As to the use of plasmochin in the treatment of malaria, we
carried out quite a thorough study of the usefulness of plasma,
and we finally came to the conclusion that it is true, particu-
larly in the patient who had malaria for some time and, there-
fore, has acquired some immunity, that relatively large doses
of plasmochin given over a relatively long period of time are
capable of curing some malarial plasmodium vivax infections.
However, the circumstances under which you can safely give
such treatment must include complete hospitalization for a
period of about three weeks. This is a process which the
Army could not use overseas, and we began to use it in this
country early in 1945, but I would hesitate to recommend its
use except by individuals who are especially interested in
handling such problems. Plasmochin is a much more danger-
ous drug than most of the drugs we use in the practice of
medicine, and it is particularly dangerous because from its
effects there is sudden and catastrophic endomixis which oc-
curs without any warning that we have been able to pick up.
Very thorough investigations of patients have never revealed
any warning which could be picked up to say that such a crisis
was about to occur. Deaths in the Army due to malaria were
probably fifty-fifty. I know, in about a hundred which have
been studied histologically, it was found it was due to plas-
modium_vivax infections, but I also know an equal number
that were not due to plasmodium vivax infections. That is,
perhaps, a little surprising to those who haven’t seen deaths
from malaria occurring because of plasmodium vivax infee-
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tions, but it is not surprising when the patient wasn’t treated
properly, and particularly if other elements than malaria are
present, which is often the case in the Army.

The name “mumu” for filariasis was not made by the Ma-
rines. That's one thing they can’t claim. It is the old and
traditional name for the early symptoms of filariasis. It was the
natives of the Southwest Pacific Islands from whom the Ma-
rines, in common with other service personnel, got the name
of “mumu”. It was from the natives with whom they often
talked about the disease because of their fear of getting it
themselves,

PresmpENT STREIGHT—Dr. Anthony J. Lanza, Associate
Medical Director of the Metropolitan Life Insurance Com-
pany will be our next speaker. Dr. Lanza has had a wide and
varied experience on the foremost industrial diseases. Dr.
Lanza! .

 ————— .




INDUSTRIAL MEDICINE
By AnTtuony J. LANza, M. D.
AsSOCIATE MEepicaL DiIrRector

Metropolitan Life Insurance Company

Industrial medicine embraces not only the emergency treat-
ment of injuries occurring during the working hours and the
subsequent care of compensation cases, but also health con-
servation and the control of working conditions insofar as
their health aspects are concerned. Industrial medicine is the
application of the principles of preventive medicine through
the industrial approach.

An industrial medical program includes:
a. Selection of the individual for the job which implies a
preplacement physical examination.
b. Periodic health examinations which are the basis of a
diagnostic service for workers and the corner stone of
health education.

c. A close working contact between the plant medical
department and community and other local health and
welfare facilities.

d. Supervision of eating facilities and a definite nutrition
program.

e. An adequate record system which is necessary for the
effective administration of any health program.

f. Strict adherence at all times to the standards of medical
ethics.

g. The control of occupational health hazards and the
supervision of working conditions for the protection of
the workers’ health.

That sounds like quite a lot and it does include quite a
range of activities, but their relationship to their intended
purpose—maintenance of the workers’ health—is logical and
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practical. Such a program is in effect in many industrial es-
tablishments, and many more have a health program that may
not be as complete as the foregoing, hut will cover some of
the more important features.

The return of war veterans has emphasized the necessity
for proper selection and placement and it should be under-
stood that no health and medical program can accomplish
much unless preplacement physical examinations are carefully
made and recorded. Unless the industrial physician knows
the physical and mental condition of the individual worker,
his efforts to maintain a medical service will be based on
guesswork.

In reviewing the items above mentioned, it is obvious that
one phase of an industrial health service, namelv, the control
of environmental conditions in a mine or factory or workshop
of any sort, is an engineering rather than a medical function.
We have developed, in this country, the industrial hygiene
engineer who is concerned with illumination, ventilation, the
control of dusts, fumes, gases, and noise. Mostly, but by no
means entirely, the industrial hygiene engineer is concerned
with atmospheric air—its movement, temperature, moisture
content, and the various substances, originating in industrial
processes, that may pollute it and so constitute a menace to
health. The control of air and its content is to the industrial
hygiene engineer what the control of water supply is to the
sanitary engineer in a health department.

Without going further into this phase of industrial hygiene,
it has been shown, especially in the war experience, that the
industrial physician and the industrial hygiene engineer, work-
ing together, are a most potent force in doing sound preven-
tive medicine. Alone either one can do much, but it is im-
possible to achieve an effective and satisfactory industrial
health administration unless both specialists can work to-
gether.
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The physician who serves industry either directly or in-
directly and who is called upon to make diagnoses of indus-
trial workers, should remember that there are 168 hours in a
week, of this time seldom more than a fourth is spent on the
job. Consequently, any one of us, regardless of the nature
of our appointment, spends much more time away from work
than at work. Occupational diseases, either acute or chronic,
account for a very small portion of the time lost through ill-
nesses by wage earners of all kinds, although the occupational
disease picture may be extremely important in some industries
and in some processes. We have to be on guard against two
types of error arising from the failure of the physician, in
many cases, to properly know and evaluate his patient’s occu-
pation. There is.a snapshot diagnosis of an occupational dis-
ease based upon the fact that the individual may work in an
industry which is supposed to have an occupational hazard.
On the other hand, true occupational diseases are frequently
missed because the physician has no conception of what his
patient actually does. Both of these tendencies towards error
plus imperfect or absent record systems and vital statistics,
leaves us today with a very incomplete knowledge of the ex-
tent of occupational diseases. We know pretty well what
types of industry and what processes or jobs in those indus-
tries can and do cause occupational illness. How much oc-
cupational illness actually results from these causes is still
largely a matter of conjecture.

The extension of compensation coverage will, it is to be
hoped, in the next decade or so build up more accurate figures
on the incidence of occupational disease. In the meantime,
those of us who are concerned with occupational rating have
to be contented with what little information is available plus
first hand experience and observation in endeavoring to be
just towards those who seek insurance coverage.

We got some very striking examples of that during the last
few years, but I will only mention one. Some time in 1944,
I think it was, an alert industrial physician in New England
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spotted a patient with some type of pulmonary involvement
and he couldn’t make a diagnosis, so he called in an expert to
help. They began to look around and they found a number of
these cases. To cut a long story short, these were people who
worked in making fluorescent lamps—and then when they be-
gan to look around they found a few cases here and a few
cases over there and a few cases down here, until now they have
accumulated some forty odd of these cases with a mortality,
I think, of approximately 50% so far and some of the remain-
ing cases are not so hot.

Well, then you wonder how it was that so many of these
people have been having this sort of thing and were never
picked up—why they had never been diagnosed.

I have in mind the case of a young woman who became
ill on a job and was sent to her family physician. He made a
diagnosis of influenza and sent her to the local hospital, but
at the local hospital they did a thorough job of examination,
Among other things, they did the routine X-ray of the chest
and when they did that, the cat was out of the bag. She didn't
have influenza. Then they began to check up on her and they
found that the year before she had worked in a fluorescent
factory before she went to her present shop. That is the sort
of thing that goes on and the only hope of ever getting at it,
is just like what Doctor Pack was saying about the cancer
cases. It's the doctor on the job that sees these cases that has
to pick them up.

And our problems in that respect I think are going to be-
come more difficult. Some time ago I was informed by Dr.
Curtis, of the Bureau of Standards, in Washington, that com-
ing out of the peculiar business of Oak Ridge, Tennessee,
there were about two hundred industrial products that would
be put into manufacture as soon as the patent and the legal
red tape could be cut through so as to enable production to
go ahead, and that these two hundred products, all of them,
involved exposure to radiant energy in a highly dangerous
degree. So on top of what we know now, we are faced with
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an entirély new occupational hazard, about which we know
only a little.

Now when they started work on the various plants that
were concerned with making the atomic bomb, they set up a
threshhold limit for exposure. If I remember right, I think
it was one-tenth of a radiant for an eight-hour shift, but the
people who set up that standard acknowledged they had just
hooked that out of the air, and based upon their experience
they hoped it was all right, and so far everybody has got his
fingers crossed, and we think it has worked, but with the ex-
tension of manufacture into many other substances involving
radiant energy, it behooves us all to acquire as much knowl-
edge of this subject as we can.

However, our knowledge of occupational hazards is increas-
ing and the general interest that has been stimulated in indus-
trial hygiene in the last few years implies that our efforts
will be based upon a firmer foundation within the course of
the next few years,

I would like to say just a few words more. The American
Medical Association set up nearly ten years ago a Council on
Industrial Health, and that Coundil is working through State
and County Medical Societies and inducing the State Societies
to set up a permanent committee on industrial health and in-
ducing the County Medical Societies to set up similar Coun-
cils, particularly where they are in industrial areas, we hope,
and are carrying on a campaign of education among the doc-
tors with the hope of picking up more information so that
when we have to, particularly in our business, determine
whether the man’s occupation calls for a higher rating or not
we will have something to go on. That 1s true also of the
Home Office Underwriters’ Association, who, as you know,
meet from time to time and consider this matter of occupa-
tional hazards, but too often the considering involves merely
a rehashing of the literature, most of which goes back fifteen,
twenty or twenty-five years and is entirely out of touch with
modern industrial affairs.
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There is one more thing that concerns all of us and that is
the question of educational facilities in this particular field.
Up to the present time the industrial physician has had to
come up the hard way and he has acquired his knowledge
of industry in its relationship to health by experience and by
more or less the painful method of trial and error. At the
present time it is a hopeful sign that at least a half dozen of
our leading medical schools are trying to set up definite pro-
grams of instruction. Some of them are quite ambitious and
include such a thing as an Institute of Industrial Medicine to
teach both graduate and under-graduate students, and that
program I suspect will begin to get under way pretty soon
and ought to be effective witHin the next ten years. In the
meantime, all the information that we can get on occupational
hazards is little enough, and we keep on groping, but I think
we are groping to more purpose at least than we were, say,
ten years ago. Thank you,

PRreSIDENT STREIGHT—This question is open for further dis-
cussion. Any questions? I am sure Dr. Lanza would be very
glad to answer them.

Dr. BerTHOLD R. CoMEAU—Dr. Lanza mentioned the case
of a young lady who had worked in a lamp plant. What was
the nature of the work she did and what was the nature of
the condition that was discovered?

Dr. Lanza—The condition was a general pulmonary in-
volvement that in some cases, as far as the X-ray film was
concerned, resembles Boeck's sarcoid. It isn’t Boeck’s sarcoid.
Just what it is, we do not know. The pathologic work has
been done and is still being carried on at Saranac Lake. It
is supposed—and this is purely an inference—that the active
agent causing this is beryllium. There is some toxic action
of berylium which is an ingredient in the stuff they put in
fluorescent lamps.
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PreSIDENT STREIGHT—Qur next speaker is Dr. Chester S.
Keefer. Dr. Keefer is an M. S. from Bucknell University and
received his M. D. from Johns Hopkins. He is the Wade Pro-
fessor of Medicine at Boston University School of Medicine,
Physician-in-Chief at the Massachusetts General Hospital and
Chairman of the Committee on Chemotherapeutics of the Na-
tional Research Council. He is going to spéak to us about
“Chemotherapy”. This is going to be a very interesting sub-
ject for he knows all about it. Dr. Keefer!
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In order to place these various chemotherapeutic agents in
their proper perspective it may be well to review the subject
briefly. I need not say to an audience of this kind that during
the past ten years we have all witnessed surprisingly great
advances in the treatment of infectious diseases. In fact, many
diseases can now be treated adequately with a very small death
rate, whereas when the same diseases were encountered 15
years ago there was no specific therapy. I need only recall
the fact that pneumococcic pneumonia had an average mortal-
ity rate in most hospitals of between 20% and 30%—years ago.
Today certainly the mortality rate is less than 5%. In fact,
in one large camp in the United States, where Type 2 pneu-
monia was prevalent in two successive years, 1,500 consecutive
cases were treated with sulfadiazine without a death. That
is a remarkable achievement.

I think it is fair to say that the sulfonamides continue to
be the drug of choice in the treatment of bacillary dysentery.
There is little evidence that streptdmycin influences this dis-
ease, but so few cases have been treated it is impossible to
say what effect it will have on that disorder. During our
studies we did not take up the treatment of dysentery with
streptomycin, for the reason that the sulfonamides were so
effective.

It should also be remembered that the sulfonamides are the
most effective drugs we have for the treatment of meningo-
coccic meningitis. It is true that penicillin will influence the
course of that disease but the results are not nearly so impres-
sive as is the case with sulfadiazine.
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In certrain cases of urinary tract infection the sulfonamides
continue to be extremely effective and this may be true of
cases in which the organisms have been found to be resistant
to streptomycin. I shall return to this subject presently.

During the war when large numbers of men were being
mobilized in various training camps, it was a common experi-
ence to observe outbreaks of hemolytic streptococcic infection
of the throat. Sulfonamide prophylaxis proved to be extremely
effective when the organism that was prevalent in that com-
munity was susceptible to the action of sulfadiazine.

Some of you may recall that several years ago most of the
outbreaks that occurred in camps were due to a strain Type
19 hemolytic streptococcus, which proved to be highly resistant
to the action of sulfadiazine. All of these infections, however,
were susceptible to the use of penicillin,

At the present time there is a tremendous amount of peni-
cillin being used in this country and abroad. In fact, the
production in this country is said to be phenomenal. There
are many problems that remain to be soived for the reason
that the product that is used commercially is a mixture of
penicillins, There are at least four penicillins which have been
crystallized and studied by the chemists. They all have the
same basic ring structure with different side chains. They
are all biologically active. They are, perhaps, quantitatively
different, as far as their activity is concerned.

No one has made any clinical studies of the crystalline
product of each one of these penicillins known as F, G, K and
X, so that we are in no position to say whether one crystalline
product is better than another. Some experiments in experi~
mental syphilis, suggest that crystalline X, or, at least, pro-
ducts containing not less than 90% K, haven’t been as potent
as crystalline penicillin G, but I should like to say there are
no clinical studies in which comparative results are available
to indicate whether one type of penicillin is more potent than
another,
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Until crystalline products of each penicillin become available
and can be studied in a comparative way, we will not be in any
position to say that one is any better than the other. Most of the
products which are now available for clinical use contain
mostly penicillin G. This is the product that is developed
in submerged culture when chemical precursors are added to
the media. When you buy commercial penicillin today it is
mostly penicillin G.

One of the great difficulties that surround the discussion
of penicillin has been that of dosage. That was inevitable,
for the reason that we were dealing with a non-toxic drug.
The maximum tolerated dose for penicillin has never been
determined. I know of a young child three years of age who
received as much as a hundred million units a day for a period
of three weeks without showing any signs whatsoever of
intoxication. When you are dealing with a non-toxic drug
it is practically impossible to determine the maximum tolerated
dose.

The same applies when you attempt to determine the mini-
mum effective dose. When supplies are abundant, treatment
is started for any infection. If the patient isn’t well within
24 hours it is a common custom for the physician to double or
treble the dose, with the hope that the disease may be cured
or arrested within a very short period of time.

To give you a few specific examples, it is, perhaps, well to
recall that many patients with gonococcal infection can be
cured within 24 hours by using 150,000 units. Bacterial endo-
carditis, or: the other hand, a much more serious disease, may
require 300,000 to 500,000 units a day given for a period of
three to six weeks; so that the time dose relationship will vary
from one patient to another and from one disease to another.
This must be taken into account when any assessment is
attempted in the study of infections.

A great deal has been said, particularly in the lay press,
from time to time about penicillin resistance. There are a
few strains of staphylococci that have proved to be resistant
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from the beginning, but in our own experience we have not
encountered any resistant cases of hemolytic streptococcic
infection. In our own clinic, under the direction of Dr. Flem-
ing, we have not found any instances of penicillin resistance
in gonorrhea when the question of reinfection has been con-
trolled. A certain number of strains isolated from the circulat-
ing blood of patients with subacute bacterial endocarditis may
be exceedingly resistant—but the vast majority of strains that
cause infection of the heart valves are sensitive in amounts
equivalent to less than a tenth of a unit per cubic centimeter.
One comes to the conclusion that if strains of organisms are
becoming penicillin resistant it is desirable to know how
sensitive they were before treatment was started. Certainly
we have seen nothing so far that would indicate that we have
eliminated sensitive and susceptible strains.

Penicillin continues to be the drug of choice in the treatment
of gram positive infections, and that includes the staphylo-
coccus, streptococcus hemolyticus, the pneumococcus and the
gram negative group of cocci.

We know that many patients with acute osteomyelitis will
recover completely and remain well, without surgical treat-
ment. Progressive healing of lesions in the bone occurs under
treatment and continues after treatment has been discontinued.

We have also found that when penicillin is combined with
good surgical treatment many patients who have had chronic
osteomyelitis for years can he improved so that they have no
signs of infection, and in many instances no recurrences over
a period of three to four years. Itis too early to say how many
of these patients with chronic osteomyelitis will remain free
from recurrences because it has been a universal experience
that many of these patients have had recurrences in the past,
as long as twenty to twenty-five years after the initial infec-
tion.

One of the most striking results that has been recorded has
been that in bacterial endocarditis due' to the non-hemolytic
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streptococcus. We can say at the present time that the recov-
ery rate, that is the recovery from the infection, is approxi-
mately 40%. A certain number of patients die early in the
course of treatment, usually before they have been under
treatment three weeks.

In many of these cases the treatment is started late in the
course of the disease, and by late one means at a period when
signs of cardiac insufficiency have already become established,
or after cerebral accidents have occurred. Death in these early
cases, that is, early from the point of view of treatment has
been the ‘result of an active infection, cardiac insufficiency,
cerebral embolism or hemorrhage. A certain number of pa-
tients have a complete arrest of their infection and die within
six months to two years after the treatment has been con-
cluded. It is an interesting fact that the vast majority of these
patients die of heart failure and not of reinfection. In our
own experience, reinfection is most likely to occur within
four weeks after the initial treatment with penicillin has been
discontinued. In brief, you have a group of patients who
have arrested their infection following one or more courses of
penicillin. You have another group that dies before the initial
course can be completed. There is a third group in which
death occurs within six months or later. In the third group,
death is due to heart failure or cerebral embolism aud not as
a rule to reinfection.

The best results have been obtained with a minimum period
of treatment—of three weeks, preferably five, with at least
300,000 to 500,000 units a day.

In case of relapse, treatment is started once again and
continued for a period that is longer than the initial treatment,
and usually with larger amounts. Failures in our own experi-
ence have not been due to the development of penicillin
resistant strains. Usually if the infecting strain is resistant,
it is resistant at the very outset of the disease. A certain
number of patients have recovered when as much as one to
ten million units of penicillin have been given daily. In those
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cases the strain has usually been resistant to as much as a
half of a unit per cubic centimeter.

We have not been using heparin along with penicillin in the
treatment of these patients, for the reason that the results
obtained without heparin have been as effective as those when
heparin was used. We can say that in most cases of known
non-hemolytic streptococcal bacterial endocarditis, if treatment
is started early and continued for a period of at least three to
six weeks with amounts varying from 300,000 to 500,000 units
per day, at least 60% ‘will have an arrest of their disease. A
certain number of patients with acute bacterial endocarditis
also recover.

Patients with staphylococcus aureus, pneumococcus, and
hemolytic streptococcol bacterial endocarditis have recovered
in approximately 25% to 30% of the cases. These patients
are left as a rule with signs of valvular defects, and while some
of them remained well for as long as two years, others died
within six months to two years, with cardiac insufficiency.
The patients with pneumococcus and streptococcus infections
who recover may then show signs of aortic insufficiency, have
a period of well being from 6 months to a year and then
develop symptoms and signs of heart failure, and disease a
result of valvular defect and the mechanical disturbances
which follow it.

I need not say anything about the use of penicillin in gonor-
rhea because it has such a profound effect that it has been
widely publicized and is well known.

The studies that have been going forward in the treatment
of syphilis indicate that we have a non-toxic drug, and that
the results are certainly comparable to those which have been
obtained from the use of the heavy metals. No less an author-
ity than John Mahoney has made the statement within the
last two or three weeks that we now have an agent which can
be used effectively in the treatment of early syphilis. We
have every reason to believe that the late manifestations of
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syphilis can be abolished provided treatment is started early
and continued to the point of effectiveness.

One can say that penicillin is still the drug of choice for the
treatment of all gram positive infections. '

We come now to another agent that has been under active
investigation for a period of at least eighteen months, namely,
streptomycin. Streptomycin, which is the product derived
from the growth of certain strains of streptomyces griseus in
a suitable medium, has a very profound effect in the test tube,
at least, on a wide variety of gram negative bacilli. It is also
able to inhibit and in some instances kill large numbers of gram
positive cocci, but in much higher concentrations. When you
study the various species of organisms, or even different
strains within the species you find there is a wide range of
susceptibility of various organisms to streptomycin.

This wide range of sensitivity of the various strains of gram
negative bacteria explairs in part, at least, the results that
may be observed in the treatment of many infections. Of all
the infections that have been treated in which streptomycin
stands out as an extremely effective drug, tularemia heads the
list. There is a sharp decrease in the temperature and con-
stitutional symptoms within forty-eight to seventy-two hours.
The fatality rate is greatly reduced and the total duration of
the disease is enormously shortened. We now have records
of approximately 125 cases and there have been only two
deaths, and then only in patients who were treated for less
than eight hours.

In the next group of infections that have been influenced
favorably is meningitis. Here, when a combination of intra-
muscular and intrathecal therapy is used, the fatality rate can
be decreased and the total duration of the disease shortened.
A very interesting phenomenon has appeared during the treat-
ment of some of these patients. We have found in several
instances now that you may be able to eliminate the gram neg-
ative infection, and then be faced with a staphlococcic infec-
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tion of the meninges or throat and lungs. It would seem that
once you suppress one group of organisms with an antibiotic
agent other organisms which are not susceptible to strepto-
mycin grow and flourish and cause actual disease. It is in
these cases that a careful bacterial study of secretions is very
important in assessing the results of treatment during the
disease, '

The change in the character of the infection is important
in the treatment of urinary tract infections. We have found,
for example, that you may start with a mixed infection of the
urinary tract with invasion of the blood by one of the organ-
isms. The susceptible organisms may be eliminated. The ex-
isting ones flourish and may actually invade the tissue and
cause infection due to an entirely different group of organ-
isms.

It is a common experience to find nothing but the colon
bacillus in the mouth and throat of patients who are using
penicillin lozenges and troches, or patients who are using
penicillin aerosols for the treatment of mixed infections of the
lungs.

In urinary tract infections streptomycin is extremely effec-
tive. In about 50% of the cases, you will find that the urine
can be sterilized at least temporarily and the clinical features
of infection will disappear. In some instances bacteria persist
or reappear after treatment is stopped, although there are no
constitutional symptoms associated with it. In these cases,
sulfonamides, or even nothing but a large fluid intake, may
‘be responsible for a disappearance of the organisms from the
urine. In our experience, when obstruction to the free flow
of urine continues the sterilization of the urine is temporary.

The results in typhoid fever, following the use of strepto-
mycin, have been disappointing. We have no evidence that
it actually shortens the course of the disease.

With respect to undulant fever the same has been true.
A number of patients improve so far as constitutional symp-
toms are concerned, with the use of streptomycin. So far we
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have no evidence that the total duration of this disease has
been shortened. From a number of physicians, who have had
wide experience with this disease, especially those in Iowa,
where the disease is likely to be an occupational one among
workers in abattoirs, we have the statements and the records
that the patients who have been treated have not relapsed,
and it is the opinion of the physicians who have studied them
that the convalescence has been shortened. In assessing this
group of cases it should be remembered that in the experi-
mental disease of the guinea pigs it has been necessary to
continue treatment for at least four weeks before the tissues
are sterilized. It is quite likely that more protracted treatment
with streptomycin may actually shorten the total duration of
many instances of undulant fever. Certainly the in vitro
sensitivity of these organisms would suggest that it is a sus-
ceptible infection but the clinical results so far have been
difficult to assess, for the reason that we have not followed
these patients for a sufficiently long period of time.

What has been said about typhoid fever also applies to
salmonella infections, or the paratyphoid group. Here we
have very little evidence that streptomycin has greatly short-

ened the course of this disease. That is, perhaps, unfortunate,
for the reason that most outbreaks of food poisoning that are

encountered nowadays are due to salmonella infection and not
due to dysentery.

One mixed infection with gram negative organisms pre-
dominating, in which the results with the use of streptomycin
have been encouraging, has been in peritonitis. It has reduced
the constitutional symptoms and in many instances has seemed
to have contributed to the patient’s recovery.

Every one is vitally interested in the results that might
be anticipated from the use of streptomycin in the case of
tubercalosis. I think it is fair to say that it is a highly effec-
tive agent in the trearment of experimental infection in guinea
pigs, and while it does not sterilize the tissues in more than
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70% of the animals, certainly the progress of the infection
can be controlled.

In tuberculosis it is the reparative process that is usually
slow. It is the acute process that tends to be rapid, so it may
require treatment over a long period of time before any results
can be obtained that will be assessed with any degree of
accuracy. We certainly know from the work of Dr. Hinshaw
and Dr. Feldman at the Mayo Clinic that many patients show
an arrest of their disease and that there is no progression of
the lesion while they are under treatment, but there is often
a regression of the signs of exudation while they are under
treatment. The treatment must be continued for, perhaps,
at least three to six months, and perhaps longer, if the best
results are to be obtained.

Obviously, too few patients have been treated and followed
for too short a period of time to make any statement whatso-
ever concerning the outcome. I think that it should be remem-
bered that in studying a disease like tuberculosis, the time
factor is very important, whereas when you are dealing with
pneumococcus pneumonia you think in terms of seven to four-
teen days. In tuberculosis the minimum period is certainly
five years and the maximum is a lifetime. One must face the
fact that in tuberculosis you are dealing with a very chronic
infection in contrast with acute infections. It would be best
to treat and follow patients with tuberculosis for a longer
period, than is necessary in an acute infection.

What are the reactions that you are likely to see following
the use of large amounts of streptomycin? It is relatively
non-toxic but it is not as innocuous as penicillin. Skin erup-
tions and fever turn up in 5% to 10% of patients. They are
more common and more frequent when large amounts are
given daily for a period of two to three weeks. One very
troublesome symptom that has appeared in a certain number
of pati'ents has been vertigo. This is noticeable in ambulatory
patients; it is much less noticeable in bed patients. It tends to
regress after a period of several weeks and usually disappears
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entirely. It has been stated by some groups who have studied
this matter that if you do caloric tests, the abnormal reflexes
persist. In another group, abnormal vestibular reflexes are
present early but disappear entirely. Suffice it to say that
this has not prevented long term treatment in patients in whom
it has turned up. Certainly, it is not true, as one popular
writer said a few weeks ago, ‘This man will be dizzy in the
dark for the rest of his life.” That, of course, is not so and has
not been the experience of very careful observers.

None of these drugs that I have been talking about are
effective in the treatment of virus infections, and that is one
of the great fields of interest at the present time, for the
reason that virus infections not only cause disability, but also
in many instances they may be responsible for death. It is
perhaps, not too much to hope that a new class of agents may
be found that will be effective in the treatment of virus infec-
tions.

I should like to sum up this discussion by saying that we
riow have effective agents for the treatment of a wide variety
of bacterial infections. The selection of the proper drug will
depend largely upcn knowing the bacteriological diagnosis
and using the indicated antibiotic or other type of chemo-
therapeutic agent. So far none of these agents have been
effective in virus diseases.

PRESIDENT STREIGHT—Thank you, Doctor, for your very
splendid presentation. This paper is now open for discussion
from the floor. I am sure there are many of you who would
like to ask questions. Do not hesitate to do so. We have
plenty of time and 1 am sure Dr. Keefer would like to answer
them.

Dr. RoBERT A. GooDELL—] am very much interested in Dr.
Keefer's remarks—particularly his remarks this morning about
bacillary dysentery and the effectiveness of sulfonamides. I
was fortunate, or unfortunate enough, whichever way you
want to look at it, to be stationed Chief of Medicine on a hos-




