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ENDOCARDITIS IN CHILDHOOD CONSIDERED AS A
SYMPTOM OF INFECTIVE DISEASES

BEING LECTURE 1 OF A SERIES OF CLINICAL LECTURES ON RHEUMATIC FEVER
DELIVERED AT THE HOSPITAL FOR SICE CHILDREN, GREAT ORMOND
STREET, LONDON

BY F. J]. POYNTON, M.D., F.R.C.P. (LOND.)

Assistant Physician to the Hospital for Sick Children, Great Ormond
Street; Physician to Out-Patients, University College
Hospital, London

Lapres anp Gesrremen: The subjeet of this demonstra-
tion is perhaps commonplace and the study hardly scientific, when
we bear in mind that endocarditis is not in itself a special disease,
but a manifestation of several different affections. But I do not
intend to approach it in quite the routine way; I wish rather fo
illustrate this great truth: that endocarditis in childhood is one of
the manifestations of infective diseases. By means of some clini-
cal cases I hope to show that this truth is a living one, practical in
its application to diseases of the heart, and far-reaching in its
power to elucidate their problems. With its realization, the jug-
gling with ecardiac murmurs and the hair-splitting details which so
often surround them with mystery, assume their true proportions,
and in the broader study of the natural history of the diseases
which may cause endoecarditis, lose their undue prominence.

How various are the causes of endocarditis is clear when we
bear in mind that the infections of rheumatic fever and of searlet
fever, the gonococcus, the pneumococcus, the streptococcus pyo-
genes, and the staphylococei, are all well recognized as causative
agents; indeed, there are few infective diseases which at one time
or another have not been recorded as causes of endocarditis; though
whether as a result of their direct agency or of some secondary
processes has not, as yet, been thoroughly demonstrated.

But, you may ask, Cannot endocarditis arise in childhood with-
out an infective agent? May not some poison, produced perhaps
within the body itself by a perverted metabolism, give rise to this
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Fig. 8.—A film preparation of the pericardial exudation from A case of rhenmatic pericarditis

(human)., A, Leukocvtes; B Fibrinous exudation ; ¢ Diplococe,

Fig. d.—Simple endocarditis of the mitral valve Fia., s.—Malignant rhieumatic endocarditis

experimentally produced in & rabhit, of the mitral valve experimentally produced in

a rahbit.



FiG. f.—2imple rheomaticendocarditis of the mitral valve (humai).

Fra. 7. —Malignant rheomatic endocarditis of the nortie valve (human),









FiG. 9.—A section through a vegetation in simple rhenmatic endoecarnditis.  The stage is mor
advanced than that in Fig. 8. There is much necrotic tissue, but no diplococei, and at th
base reparative changes are commencing (human),

Fra, 10,—A section through o vegetation in malignant rheumatic endocarditis. The necroth
tlssue, in striking contrast o Fig, 9, contains myrinds of diplococed (human).



ENDOCARDITIS IN CHILDHOOD H

here again is the macroscopic specimen of rheumatic endocarditis
(Fig. 6).

There are two points to which I would direct your especial
attention. The first is, that a cap of fibrin is not an essential part
of a vegetation; and the second, one of great importance, that the
diplocoeci are, as a rule, rapidly destroyed at the site of the lesion.
When in man death oceurs, not we know as a rule from acute endo-
carditis, but from eoncomitant pericarditis, few, if any, diplococei,
will be found in the necrotic part of the vegetation upon the valve.

Contrast that drawing of the simple vegetation (Fig. 9) with
this one from a case of malignant endocarditis (Fig. 10), and note
the myriads of mierococei in the latter. Contrast also the macro-
scopic specimens, illustrating the two types of endocarditis, both
in man and the animal. (Figs. 4, 5, 6, and 7.)

In childhood more than one valve is often affected. The
damage, as Sir Thomas Barlow has observed, may not be great,
but more than one valve shares in the process. The order of fre-
quency is first the mitral then the aortie, next the tricuspid and
very rarely the pulmonary valve. When two valves are damaged
the lesions most frequently combined are those of mitral and aortic
regurgitation.

‘Why is the mitral valve the most frequently damaged ? T believe
it to be because it is the most complex in structure and contains
minute blood vessels, in which the diplococei travel to the tissues
of the valve. The aortic comes next I believe, in part, because of
its proximity to the mitral; this enables the micro-organisms to
spread from the one fo the other. I do not believe the difference
of the blood in the right and left chambers of the heart has anything
to do with the preponderating frequency of the endocarditis npon
the left side, because I think that the diplococei gain access to the
valves, not from the blood in the chambers of the heart, but from
that in the capillaries of the coronary arteries which always contain
arterial blood. For the same reason I traverse the sweeping asser-
tion which is sometimes made, that only the left side of the heart
is affected by rheumatic endocarditis. Here, indeed, is proof to
the contrary. In 1898, I made an analysis of 150 fatal cases
of rheumatic fever, and in 149 of these the mitral valve was
damaged, in 51 of these the aortic valve was damaged, in 36 of
these the tricuspid was damaged. These figures were obtained
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ENDOCARDITIS IN CHILDHOOD 11

This phenomenon of the disappearance of a murmur has a very
special importance in the estimation of the value of methods which
are employed for the treatment of acute endocarditis. If is a clini-
cal fact which authorities upon the subject of heart disease have
long pointed out, and it is not a rare occurrence. Yet, from time
to time, it comes as a revelation to some one who is studying the
treatment of heart disease. He naturally aseribes the result to the
treatment and the treatment is perhaps magnified by others into
“a cure.” But it is “ kindly nature” probably who should receive
that thanks, for all treatments which include rest will meet with
the same result in a certain percentage of cases, and no drug is
certainly known to influence acute endocarditis. I have under my
care at present two examples of this disappearance of the murmur.
The one was treated with an alkaline solution of quinin, and the
other with anti-streptococeus serum.

Case IV.—To Illustrate the Disappearance of Cardiac Mur-
murs.—This boy, aged 6145 years, came here first in Februnary,
1902. There is a family history of rheumatic fever, and before
this illness the patient had suffered from vague pains in the limbs.
In December he developed a sort throat; then followed inflamma-
tion of the mitral valve, hemichorea, and arthritis. He was ad-
mitted to the hospital and whilst there the aortic valve was attacked.

In May he came to see me again with another attack of rheu-
matic fever, was readmitted to the hospital, and there suffered from
a severe pericarditis.

Now, to-day, though he was so very ill in June, you will be
. surprised when you examine his heart. There is a good impulse.
I cannot hear the aortic regurgitant murmur—which had been
audible for some months—and only with difficulty can I detect
any mitral bruit.

The converse to the disappearance of a murmur is also met with
and may be a canse of disappointment and sometimes, without due
reason, of diseredit to the medical attendant. T mean that a cardiae
murmur which was absent during the acute attack, may make its
appearance some months later. Now the eausation of cardiac bruits
is not at all easy to understand, in spite of the multitude of writings
about them. Consider for a moment these two specimens, from a
recent investigation by Dr. Paine and myself. In this specimen,
you see a large vegetation upon the mitral valve (Fig. 5), yet
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MYOCARDIAL DAMAGE IN RHEUMATIC FEVER 17

the detection of myocardial disease so difficult, and the bruits and
pericardial friction sounds of rhenmatic heart disease have added
to this difficulty by diverting attention from it.

But do not let me given you the impression that damage to the
myocardium in rheumatic fever has been altogether overlooked at
the bedside. That would be a false impression. About 1870 one
of the greatest of our English physicians, Sir William Gull, was
in the habit of pointing out, in the wards at Guy’s IHospital, that
acute rheumatic pericarditis was liable to give rise to a rapid dila-
tation of the heart which was mistaken for pericardial effusion.
His opinion was quoted by Dr. James Goodhart, in 1879, when he
showed at the Pathological Society of London the heart of a youth,
aged 17, who had died from rheumatic periearditis, with endo-
earditis. The heart was dilated and there was no pericardial effu-
sion, but only a soft fibrino-cellular coating of exudation. In 1882
Dr. Samuel West showed the same condition of dilatation and de-
monstrated fatty degeneration of the musele. Again, in Dr. A, E.
Sansom’s writings, we find allusions to the swollen heart of rheu-
matic fever. There are other scattered observations to be found,
but I believe I am correet in saying that the real importance of
these observations was not realized, and, indeed, they were, gen-
erally speaking, unknown.

It is to Dr. D. B. Lees that we chiefly owe the establishment
' of the clinical value of this condition of dilatation in rheumatie
fever, and for ten years he has been upholding its importance with
- unshaken faith. In 1896 Dr. John Broadbent, in a monograph on
adherent pericardium, from clinical observations at the hospital,
brought forward important evidence in support of this view. In
1897 I had the honor of working with Dr. Lees upon the subject,
and in two papers read before the Royal Medico-Chirurgical So-
ciety, in 1898, we were able to put the matter beyond the stage of
controversy ; while Dr. Theodore Fisher, of Clifton, arrived at the
same goal independently.

To state our conclusions with the greatest brevity, we held that
dilatation might oceur independently of endocarditis or pericarditis,
that it might be the first sign of rheumatic heart disease, and that
when it oceurred with periearditis and endocarditis it was not
enfirely a result of those inflammations, but a result of the rheu-
matic poisoning. In those days we did not recognize the mierobic

excitant of rheumatic fever.
2












MYOCARDIAL DAMAGE IN RHEUMATIC FEVER 19

fective disease that frequently damages the heart and often causes
dilatation.

In 1895 Neill and Barjon ! gave a detailed account of the myo-
cardium in a case of rheumatic myocarditis. In 1898 I brought
before the Royal Medico-Chirurgical Society a paper upon the sub-
ject of rheumatic damage to the cardiac wall which was based upon
a study of 4 cases, and in 1900 I had investigated 18 cases of acute
rheumatic earditis, and Dr. Fisher, of Clifton, had investigated
cases of chronie rheumatic carditis.

Later in 1900 Dr. Paine and myself were enabled to add a
further link by the production of myocardial changes of a fatty
nature in the hearts of rabbits injected with a diplococeus which we
believed to be a cause of the disease. These pathological observa-
tions can now be put side by side with the clinical ones.

I will give only a very brief description of them and under
two headings: (1) those affecting the cardiac musecle, and (2) those
affecting the blood-vessels and interstitial tissues of the heart wall.

Under the changes affecting the heart muscle come (a) fatty
changes in the muscular fibers, not only close under the pericardiuin,
but also secattered throughout the heart wall, more especially in the
neighborhood of the minute blood-vessels (Fig. 2). These changes
may be slight or severe, but, in my experience, there is seldom the
destruction of the musecle fibers which is found in diphtheria. ()
Loss of striation, exaggeration of striation, and segmentation. And
(¢) nuclear change—division of nuclei, hyperchromatosis, and pos-
sibly a granular change spreading from the poles of the nuclei.

Among the second series of changes those affecting the blood-
vessels and interstitial tissue are found: (a) Cellular exudation
around the blood capillaries (Fig. 3). (b) Exudation into and
swelling of the interstitial tissues—which when extreme give rise
to the appearance of an intramural nodule. (¢) In the chronic
cases perivascular fibrosis (Fig. 4) and the oceurrence of new-
formed strands of connective tissue running in the intermuscular
septa, and replacing in part the muscular tissue (Fig. 5).

The papillary muscles of the mitral valve, upon which depends
in great part the effective action of the valve, are often seriously
damaged.

1 Arch. de Méd. Expér., 1885.



















MYOCARDIAL DAMAGE IN RHEUMATIC FEVER 21

pericardium intervened between the blood in the right ventricle and
the pericardial cavity.

Imagine what might have happened if this dilatation had been
mistaken for pericardial effusion and paracentesis attempted !

I fear these details have been somewhat wearisome, but they
have enabled me now to approach the clinical side of the subject
with the confidence of a basis of some assured fact, and I will now
turn to some of the important elinical bearings.

IT

The first point of cliniecal importance is this: the earliest
evidence of rheumatic heart disease may be a dilatation.

I do not mean for one moment to say that other infective dis-
eases do not cause dilatation, for we know that they do: instance
only diphtheria and influenza, upon which an important paper was
written by Dr. Lees.? But it is very important to remember that
dilatation may be the first evidence of rheumatic heart disease.

The earliest physical signs of this dilatation I gave in my first
lecture, but let me repeat them again here. They are: (1) An in-
crease in frequency and a lowering of the tension of the pulse. (2)
An outward movement and feebleness of the cardiac impulse. (3)
An increase of the deep cardiae dulness to the right and left. (4) A
shortening of the first sound over the impulse and an acecentuation
of the second sound at the pulmonary base. (5) In some cases a
soft systolic murmur heard most clearly internal to the nipple.

Now, amidst all the uncertainty that there is about the treat-
ment of rheumatic heart disease, it really does seem clear that rest
i8 of great value, and may (who can say does?) cut short a severe
attack. The earlier rest can be obtained the better I think is the
outlook, and so the detection of early dilatation is a practical and
valuable achievement.

The second eclinical fact of cardinal importance is this: The
great enlargement of the cardiac dulness which may oceur in acute
rheumatic pericarditis is more often the result of dilatation than
of a large pericardial effusion.

You will at once see the importance of this as a guide in treat-
ment. If this great enlargement of the cardiac area was usually

! British Medical Journal, January 5, 1901.
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harassed by conflicting thoughts; you know that a large effusion
oppresses the laboring heart, and you know that rheumatic peri-
carditis is not, as a rule, fatal. You feel that if you draw off the
fluid you may bring relief, but that if you fail or pierce the heart
you may turn the scale against the child. What an aid it is—and
I ean speak from experience—to realize that an effusion sufficient to
oppress the heart is rare in rheumatic pericarditis, but that dilata-
tion is very common. For now it is clear that unless you have the
most certain indications of a large exudation, you do not interfere.

I think it is my duty to attempt to give you some points in
the differential diagnosis between a dilated heart and pericarditis
with effusion, for it may happen to any one of us to be confronted
with an execeptional case in which there may be very great difficulty
in settling this point.

In the first place, we are much helped by a knowledge of the
course of the disease. The doctor in every-day attendance is in a
better position to judge than the consultant who sees the case once.
For when a large effusion follows on pericarditis, you may trace
the heart sounds becoming more faint and muffled day by day, and
only the attendant who pays frequent visits can truly realize this
sign. It is a very important one, for in rheumatic dilatation the
sounds, though they may be feeble, are usually clear and distinet.
I must admit that there are cases in which the heart is bound to
the front of the chest by adhesions, and in which fluid collecting
in the pericardial sac behind pushes it forward, but these excep-
tional cases do not alter (to any appreciable extent) the value of
the point I have already mentioned.

The pulse, in a case with large effusion, may be small, rapid,
and very irregular; in dilatation, though the tension is low and
the pulse rapid, it is not such a small and irregular pulse, for the
movements of the heart are not embarrassed as they are by a large
effusion.

Disappearance of the impulse is in favor of a large exudation,
a diffuse impulse in favor of a considerable dilatation. You are
more likely to feel the impulse in dilatation than in pericardial
effusion. As for dulness in the fifth right interspace (Rotch’s
sign)—TI have been disappointed with this sign in rheumatic peri-
carditis, and T am convinced that a dilated right auricle will give the
same sign in those very cases in which you are likely to be in doubt.
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be damaged out of proportion to the cardiac valves or pericardium ?
The answer, I feel sure, is yes.

There are two clinieal types,—the acute and fatal cases, which
are very rare, and the chronic cases, which I think are much more
common, and of which I show you four examples.

The acute cases I must, for lack of time, dismiss in a few words.
They are cases of rheumatic fever which die rapidly of cardiac
failure, and in which after death no pericarditis is found, and
perhaps no endocarditis or only the very slightest and earliest.

But the condition I am especially interested in now is a more
or less persistent cardiac weakness following a well-defined or vague
attack of rheumatic fever. There has not been any pericarditis
and perhaps no endocarditis, but the heart remains weak and large,
the patient breathless and nervous, and recovery is evidently im-
perfect.

They form an important group of cases, not only in the dis-
eases of childhood, but, because of their bearing upon the etiology
of obseure cases of dilatation of the heart, in adult life.

Case I.—This boy first came under observation in September,
1900, and was then 10 years of age. Four weeks before being
seen he had got wet through twice in one day, and shortly after-
ward developed a sore throat and pains in the head, followed by
pains in the chest and abdomen. The house in which he lived
was damp, but he is very well looked after by his mother. When
I saw him he looked ill, there was arthritis of the knees and hips,
and a rapidly acting heart with a systolic mitral murmur. The
temperature was raised to 100° F. The boy was admitted to the
hospital, and when I saw him again in October a mitral murmur
was still present.

It was not until May, 1902, that I saw him again, and during
those 18 months he had kept well; but a fortnight before this second
visit he had developed a sore throat and pains in the limbs. I
found on examination no murmur; only a dilated, rapidly acting
heart.

Since May, 1902, he has been again an in-patient, and I have
never lost sight of him for any length of time, but have closely
followed his case.

What is his condition now? Briefly this: he has an enlarged
heart and the impulse is diffuse and well outside the left nipple line.
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Here, again, we have a large heart, without a murmur. A
highly nervous child, easily terrified, easily tired, short of breath,
and apt to become anemic. Her breath is short, and the heart very
irritable. I mean irritable in this sense, that on very slight provoca-
tion it beats rapidly and often irregularly.

(Case ITI.—This case is a more recent one. She is a little girl,
aged 10, who had an attack of rheumatic fever at 3 years of age,
and off and on since. The grandmother and grandaunts on the
mother’s side had suffered from rheumatism. In January, 1903,
she was operated upon for adenoids, and about a week afterward a
fresh attack of rheumatism commenced with a stiff neck.

She is a nervous, excitable child, always short of breath. The
pulse is rapid, and when I saw her first was 125 to the minute.
The impulse is excited, the area enlarged, but there is no murmur,
and there has not been one since T saw her first in January. She
is anemie, and the pulse easily becomes excited and irregular. At
one time I suspected albuminuria, but did not find any in the urine,
although it is quite probable there may be albumin occasionally.
She is improving.

Case IV.—This boy, aged 914 years, came to me in May, 1902,
with a history of not having been in good health for some time.
He had suffered with headache, pains in the abdomen and limbs,
and sore throat. He was also very nervous and irritable. When
I saw him his heart was acting at the rate of 132 per minute and
there was a diffuse impulse. The temperature was 99° F.

His mother preferred to keep him at home rather than leave
him in the hospital. He improved under treatment, and I lost
sight of him until September. He then returned with more pain
and an excited heart. This time he was taken as an in-patient, the
temperature being 100° F. and the pulse-rate 160. With these
there were slight chorea and a diffuse impulse.

The heart was enlarged, the action rapid and excited, but there
was no murmur, and there has not been one to my knowledge. T
have never lost sight of him for any length of time, and have not
any reasons for believing he has suffered from pericarditis, for he
comes here whenever he is threatened with rheumatic fever,

This boy is slowly improving, and lately he has made decided
progress, but the impulse is still diffuse and the cardiac area larger
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important. Glance once more at those drawings, and you will
understand that the reparative changes must take time. When
complete rest is abandoned advance cautiously. Graduated exer-
cises, saline baths, and slow, steady, voluntary exercise, first on the
flat, then up a gentle incline, now have their place. Many cannot,
afford these refinements. You can help them almost as much by
eurtailing and arranging their exercise.

A mother will bring her child and say to you: Iis spirit is
stronger than his body. There is no better definition of a rheumatic
child that I know, than this. Let us accept the accuracy of the
definition and take the hint. Make these excitable children rest
for one hour in the forenoon. The discipline itself is good for
them, and if they are thin it is especially useful. T like to see
rheumatie clildren get fat.

A practical difficulty in dealing with such cases is to discern
how much of the ecardiac excitement is due to nervous influences,
how much to organie damage. The symptoms and physical signs
must all be taken into consideration, and you must not be guided
only by the pulse.

Drugs are of undoubted value, and our study of the pathology
gives a clear notion of their rightful place. The best cardiac tonies
will be those drugs which improve the general health and thus
assist the reparative processes. In other words, you treat the child,
he will treat his heart. Tonic doses of quinin in an alkaline prepa-
ration, cod-liver oil and malt, or a course of arsenie for some weeks
at a time, carefully guarded by alkalies, as recommended by Dr. W.
B. Cheadle, have helped me in the stage of convalescence. I do not
like iron for rheumatie children, except in the most gentle prepara-
tions of the drug. The digestion is easily upset by iron, and then
it does more harm than good. Bromids are valuable when tachy-
eardia is largely the result of nervous exeitement, rather than evi-
dence of severe organic disease of the cardiac muscle.

Direct cardiac fonies such as digitalis and strophanthus are, as
a rule, disappointing, and though I admit this to be a matter of
opinion, I do not like the use of salicylates in large doses in these
cases, The digestion and the bowels of these children require con-
stant supervision.

I am often asked about the question of eating meats. T should
like to divorce myself entirely from the “ urie acid” enthusiasts, for,






THE PARALLELISM BETWEEN THE CLINICAL SYMP-
TOMS AND THE PATHOLOGICAL LESIONS OF
RHEUMATIC FEVER

BEING LECTURE III OF A SERIES OF CLINICAL LECTURES ON RHEUMATIC FEVER
DELIVERED AT THE HOSPITAL FOR SICK CHILDREN, GREAT
ORMOND STREET, LONDON

BY F. J. POYNTON, M.D.,, F.R.C.P. (LOND.)

Assistant Physician to the Hospital for Sick Children, Great Ormond Street;
Physician to Out-Patients, University College Hospital, London

I

Lapies axp GeExTLEMEN: In this demonstration, the third of
a series upon rheumatic fever, I shall attempt with the aid of a
lantern to show the importance of the conception of the disease
as a far-reaching infection. If there is as yet any practical good
to be obtained from the proof of the presence of an infective agent,
it lies, T think, in that conception. It is not a new one,—far from
it,—but one that is more definite and more easy to grasp at the
present time than heretofore.

We do not yet understand the toxins of the disease, and we
have not, much though we may wish to do so, come upon a curative
serum. Nevertheless, though it is a humbler path, I firmly believe
we can follow with more confidence the clinical course of acute
rheumatism by the light of recent knowledge. If this is the case,
that result is valuable, for we leave once and for all the blind
gropings in the labyrinth of * rheumatism,” and start with a clear
idea of our direction,

Many clinical observers have held that rheumatic fever is a
far-reaching disease, above all when it occurs in childhood. They
have gone further and dwelt upon the likeness of the various patho-
logical lesions to one another. I am going to take up this position.
I am going to show the identity of the lesions, and then comment
nupon the resemblance in the clinical symptoms they produce.

It is essential for this that you should put aside the view upheld

by some writers, and tacitly accepted by many of the profession,
31
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bony prominences and in tendon sheaths. The oceiput, the oleerana,
the patelle, the tendons of the extensors of the digits,—these are
very usual situations. They are often called fibrous nodules,—
but this is a misnomer, and, euriously enough, a misnomer which
has a very important bearing upon this paper.

They appear and disappear sometimes with great rapidity,
even within three days. They cannot then be fibrous nodules.

Dr. Still and I, in a paper before the Pathological Society of
London, in 1899, showed that the evolution of the nodule is some-
what as follows: A dilatation of the minute capillary blood-vessels,
with exudation between the fibers of the subeutaneous tissue, swell-
ing of this tissue, necrosis, and fibrinous exudation. From the
region of the distended blood-vessels there is also a free cellular
exudation. Later, especially when the nodule is unusually large
and unusually chronie, there is a formation of fibrous tissue, and
it is then a fibrous nodule; but this is clearly an end-produet and
not of the essence of the disease.

In a section through an early nodule you will see, then, three
zones: (1) A central zone of neerosis (as Hirschpriinger pointed
out) with exudation; (2) a zone of swollen and altered connective
tissue; and (3) a zone of cellular exudation. This section shows
these zones; but do not push this deseription of zones to the bitter
end, as is so often done in medical philosophy,—it is only a con-
venient and reasonably aceurate description.

In the early stage of their development there is another ele-
ment, namely, the presence of micro-organisms in the form of
minute diplocoecei. Dr. Paine and T have found them in three dif-
ferent nodules, and in one case produced rheumatic fever in a
rabbit by a culture from one of them.

The essential feature of the nodule is, then, that it is a true
rheumatic focus; a loeal infection. To what can we compare it
in other disease? Clearly to the local subeutaneous abscess in
pyemia.

The clinical course of these nodules is variable; they may last
for months, and then in their intimate structure there may be a
definite fibrous tissue, or a structureless material such as you see
in the vegetation of a chronic endocarditis. They are more com-
mon, far more common, in childhood, but, as with all rheumatic
manifestations, they have a curious unexplained, seasonal preva-
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and with right, absolute reasons for these difficulties, and I willingly
give you what I believe these difficulties are.

(I) Difficulties in finding the organism. (a) It is very minute,
and in the tissues does not fix Gram’s stain tenaciously. It is
therefore difficult to see in any but good preparations. (b) It is
taken up by the living cells of the body, and even if the case is fatal,
death may be lingering and the micro-organism itself destroyed.
It is absolutely certain that micro-organisms, as a rule, do not kill
of themselves, but they do so by their poisons, and it is a fatal error
to think that the life of a micro-organism and the effect of its
poisons are of equal duration. (¢) Fatal rheumatism is not com-
mon, and the lessons of failure in method or opportunity learnt
from one examination are apt to become dim in the memory before
another chance oceurs.

(IT) The difficulty in obtaining experimental results. (a)
The micro-organism loses virulence, and has not usually a high
virulence, neither can the virulence be easily raised. (b) All our
methods of cultivating miero-organisms outside the body are but
poor representations of their conditions of life within the body.
When, for example, we obtain this organism contaminated with
others, and isolate it by the plate method, this, even though success-
ful, may only obtain for us a miero-organism the virulence of which
has been lost in the process. (¢) An insufficient dose is used.
Here again it is an error to suppose that all micro-organisms are
either pathogenic or non-pathogenic to man or animals. They act
in animals as in man. Sometimes the infection is insufficient, at
other times it may produce indeterminate symptoms, and again
it may produce the characteristic symptoms of the disease. With
some animals the susceptibility to an infection may be at either
extreme, but with others it is a question of the severity of infection,
and there is then no hard and fast line between pathogenic and
non-pathogenic micro-organisms.

(III) The name of the micro-organism has proved a great diffi-
culty. It is a mierococecus, and yet a streptococeus, because it
may grow in chains; a diplococeus because its elements are usually
coupled; and a staphylococcus because on solid media it may grow
in bunches.

Now, the mention of the word streptococcus at once calls up
to many Streptococcus pyogenes. But why, I ask, the Strepto-
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ings of clinical medicine rather than to the unripe doctrines of
the bacteriologist. Give time; rheumatic fever is a disease which
has puzzled us for centuries, and we cannot expect to unravel it
in a few years.

I touch upon these abstruse questions, for it is well to recognize
their difficulties, some of which have been forced upon us, by the
eramping influence of words, while others turn upon our ignorance
of bacterial poisons. Are we not apt, considering the extent of our
ignorance, to rush to conclusions as to the specific test for a
micro-organism; to mistake the micro-organism for the disease,
of which it is only one factor; to say this stain shall be the test,
whether the disease is or is not present; or this serum reaction
is to be our certain guide? Diseases are vastly complex, and are
hardly to be dealt with so. The idiopathic elinical symptom of
a disease has failed us, the idiopathic bacteriological test will prob-
ably follow when we know sufficient to judge of its value.

Meantime the words of Job are in my ears.

“ Canst thou draw out leviathan with an hook? . . . Or bore his jaw
through with a thorn?”

It is well to remember that one organism can produce the
lesions of rheumatic fever. The questions that arise around mixed
infections are very diffieult; but for the present we can be content
with the ability of one organism to produce the disease. And now
with this brief and inadequate allusion to points in dispute I turn
to the second part of the demonstration.

II
A. PERICARDITIS

The first rheumatic lesion that I am going to consider is peri-
earditis. It is the lesion which most frequently causes death, and
so we learn from it the nature of the ferminal processes in rheu-
matic fever, and it is interesting to find how rarely during life
we confuse fatal rtheumatism with pyemia, or after death find the
appearances of pyemia. But we must be very careful now in the
use of our words. I mean, when I say we do not find pyemia,
that we do not find scattered collections of a yellow fluid in the
serous membranes, muscles, joints, or elsewhere. We do not find
what we expect to oceur after a suppurating wound, or from a deep-
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rant forms of rheumatic endocarditis or rheumatic arthritis, which

are rarely fatal.
B. ENDOCARDITIS

The study of endocarditis teaches, I think, another lesson.
From it we get a very clear idea of the healing processes in rheu-
matic fever. This is because, though not in its simple form fatal,
it is liable to be associated with pericarditis. In a percentage
of cases this pericarditis proves fatal, and we obtain a necropsy,
and thus are able to trace the healing processes in endocarditis.

One truth it brings home to us. A simple endocarditis is often
only another name for a healing endocarditis, and does not repre-
sent, as we are so liable to assume, a process of a quite different
origin to that of malignant endocarditis. It may be long before
the opportunity of tracing in man the various stages from the
simple to the malignant form occurs to one.

We must realize how slowly the evidence about rheumatic lesions
accumulates. But the study of endocarditis is so interesting and
so important, because you see the healing of the valve, and you
may also see the failures. The usual sequence is well enough under-
stood, the reddening of the valve, the bead-like vegetations, the final
thickening. But now and again, after many weeks from the onset
of a first attack of rhenmatic fever, the valve remains unhealed,
and tiny cauliflower projections are visible, perched as it were upon
its free margin. Let me remind you of the remarkable specimen
I showed in my first and second lectures. In that you saw the
actual proof of what T am saying. The history attached to it was
this: A youth suffers from a first attack of rheumatic fever; the
onset is clearly marked; there are arthritis and definite clinical
signs of endocarditis. The arthritis subsides, but he does not im-
prove; he becomes more and more anemie, there is persistent slight
fever, and he reacts to no drugs. The heart is always excited, and
is clearly the site of active disease. Finally, after three months’
illness he dies. The necropsy shows no pericarditis, but great dila-
tation of the heart, much myocardial disease, and unhealed vege-
tations upon the mitral valve. Not large vegetations, but a little
larger than those you find in simple rheumatism. I would com-
pare the condition of the valve to the virulent type of pericarditis;
and such a case is, in my opinion, on the border-line between the
simple and malignant type of endocarditis. How often, I wonder,
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is its rarity in childhood, when rheumatism is so common. The
explanation sometimes offered that septic infections are rare and
easily overcome in childhood does not appeal to me in the least.
Osteomyelitis is common in childhood; so are middle-ear affections
and contagious impetigo. Children fall about much more than
adults, they are always breaking the skin over some part of their
body, and are not greatly impressed with antiseptic notions as to
keeping these wounds clean. There is some mysterious reason why
an infective disease so often tends to be general in the young and
remains localized in the adult, and bound up in it probably lies
the explanation of the rarity of malignant endoecarditis.

The virulence of malignant endocarditis is essentially a local
virulence; the cardiac valve is the seat of the active disease, and in
the vegetation there may be millions of miero-organisms. The
other organs are damaged and the general system poisoned, because
the lesion is most unfortunately in contact with the whole force of
the systemic circulation.

In tubereulous disease you find the same principle of local viru-
lence in disease of the lungs. The disease may remain localized
to these organs, or even to a part of one. Though localized, it
may be very active, and in the end the patient succumbs. This
localization of a stubborn disease to one organ is much more com-
mon in adults. It reaches its maximum, of course, in cancer.
Phthisis is uncommon in childhood, but a more or less general
tuberculosis extremely common. When diseases are active they
tend to be general; so with rheumatism. A stubborn arthritis
guch as you see in the adult is rare; a stubborn, active, localized
endocarditis is rare; but general rheumatism is very common. I
admit this is no explanation, but I believe hidden away in it lies
the truth. T cannot bring myself to believe in the erude view of
secondary infection as the solution of this problem, for malignant
endocarditis would then be very common in childhood.

That form of endocarditis which results in mitral stenosis is
particularly interesting. I think it is comparable to that type of
rheumatic pericarditis in which there is the gradual formation of
adhesions, not only between the two layers of the pericardium,
but between the pericardium and surrounding structures. It rep-
resents, I believe, a smouldering type of infection rather than one
attack of severe endocarditis, and I should compare it to an insid-
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matic arthritis, it requires very close watching to trace any such in
other rheumatic lesions. I cannot, then, allow that an arthritis
which does not react to salicylates is not rheumatie, and that the his-
tory of rheumatic arthritis, still less rheumatic fever, is to be written
on this assumption. If, on the other hand, we study the arthritis
from a clinical stand-point, it appears clear that we must rec-
ognize the usual type with its acute onset, pain, swelling, heat,
and sometimes redness; we must recognize, too, its metastatic char-
acter, rapid subsidence, and the completeness of the recovery. DBut
we must also recognize, as in the other lesions, intractable types,
such as the chronie form, with much synovial implication, and some-
times periarticular inflammation, and the more virulent type, in
which the cartilage and bone are affected and the muscles atrophy.

Now, it appears to me that when such intractable forms are
met with, the tendency is either to explain them away under the
name of rheumatoid arthritis or to call them, if they are dealt
with surgically, by that vaguest of vague names septic. This pro-
cedure is encouraged by the fact that the salicylates do not cure
these forms of arthritis, and I feel strongly that we are getting to a
deadlock over these questions, because rheumatie arthritis is so often
studied from quite a different stand-point to the other rheumatic
manifestations. Why does arthritis in rheumatism usually subside
so quickly? Partly, I think, because the resisting power of the
joint is very considerable, and partly because it is a milder type of
the disease which attacks the joints. I eannot accept the view that
the joints have a low recuperative power, though this may be the
case with the cardiac valves. Endocarditis, though it illustrates so
well the healing processes, gives us a false impression of the natural
curability of rheumatism, because—unlike the joints—we cannot
accurately detect by clinical methods the earliest stage in the proc-
ess, and really do not know how many slight cases of endocarditis
ocecur which entirely subside. Why is arthritis so painful? This
is a question of anatomical surroundings. The inflamed structures
are encompassed by unyielding bone, cartilage, and ligament, and
are disturbed by the slightest movement and by the abrupt contrac-
tion of muscles whose tendons are also inflamed. They are often
pressed upon by the weight of the body, and the nerve filaments

either directly damaged by the disease or pressed upon by exu-
dation.
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his life now does so and strikes terror; the darkness is peopled
with grotesque forms. You take the temperature, and find it is
raised to 99.5° F., or thereabouts. The finest movements—those
of the mind—have been first damaged, now those less easily dis-
turbed are also damaged. The child fidgets, drops things, makes
grimaces, and is brought by the frightened mother to you as suffer-
ing from St. Vitus’s dance. You give all sorts of medicines, which
perhaps do more harm than good; however that may be, the con-
dition for some weeks gets slowly worse, then stationary, and then
slowly subsides. “ Six weeks,” that ancient cure for rheumatic
fever, is a favorable time allowance for chorea.

Yet all cases of chorea are not like those. Some begin as ab-
ruptly as articular rheumatism. I have in mind the case of a little
girl who while walking with her father eomplained of pain in her
head; she stumbled, and on her return was seen to be suffering
from severe chorea; also of a little boy who while at dinner com-
plained of his head, and began to drop his knife and fork. One
of the oldest observations about disease is that abrupt and acute
illness generally cures, if it does cure, rapidly. This is very true
of chorea. The acute cases often terminate rather abruptly, the
subacute are often most tedious. So we must recognize that chorea
may be extremely chronie; you may perhaps hardly realize how
chronic. For years after a first attack the movements may never
be quite natural, and from time to time there are fresh outbreaks,
recrudescences rather than new attacks.

The course of chorea is, then, quite in accord with that of other
rhenmatic lesions, and in this respect chorea is well explained as
a rheumatic affection,

In some ways the condition may remind us of tubercular menin-
gitis, First the premonitory vague illness, then the early cerebral
disturbance shown first in the damage to the emotional centers, and
lastly the declared disease.

To me chorea is quite as understandable as the result of an
infective process as is tubercular meningitis. A great deal has
been written about fright and chorea, but I do not think it alters
the position. Injuries to the head have with good reason been
associated as a predisposing agency with tubercular meningitis. In
the same category I should put sudden fright in rheumatic chorea.
As for those inadequate examples of fright (which are the most












