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DIAGNOSIS AND TREATMENT

oF

DISEASES OF THE HEART.

GENERAL CONSIDERATIONS ON THE TOPOG-
RAPHY OF THE HEART.

CHAPTER L
GENERAL CARDIAC TOPOGRAPHY.

TaE cardiac region, including the heart, the origin of the large vessels, and
the serous pericardium, is enclosed completely by the fibrous sac of the
pericardium. The latter forms a pyramidal box with three surfaces, and
possesses the most complete fixation possible, Next to the pelvis the
pericardial sac is the least movable region in the human body.

This triangular pyramid is fixed by its base to the aponeurotic centre
of the diaphragm and indirectly to the vertebral column by the interven-
tion of tendinous bands.

The apex of this pyramid is also fixed to the vertebral column, the
hyoid bone, and the sternum, by very firm aponeurotic fibres. As all
_ these ligaments have very slight extensibility, the fibrous'sac forms as fixed
a region as possible. This stability and protection are necessary for so
important an organ as the heart, since it is the only one which is never at
rest.

Situation.—Let us first determine the exact position of the pericardial
sac. This is situated in the median line of the thorax (the whole extent
of which it occupies) between the two lungs and pleurz.

Posteriorly it is bounded by the posterior mediastinum, i.e., it is sep-
arated from the spine by the connective tissue enclosing the trachea, de-

scending aorta, intercostal arteries and veins, vena azygos major, thoracic
1



2 DISEASES OF THE HEART.

duet, lymphatic glands, cesophagus, the two pneumogastrics and both
sympathetic nerves.

Anterierly the pericardial sac is separated from the sternum by con-
nective tissue and the anterior border of the pleurse.

Shape.—The pericardial sac has the exact shape of a triangular pyra-
mid, the apex of which is situated upon the median line, and corresponds
to the first piece of the sternum, at a distance of 15 to 20 mm. from the
sternal noteh. The base of the pericardial sae is triangular, and is attached
very firmly to the fibrous centre of the diaphragm by the intercrossing of
its fibres with those of the diaphragmatic aponeurosis. The apex of this
triangle, situated posteriorly, corresponds to the inferior vena cava, behind
which it is situated. I may here remark that the inferior vena cava is
absolutely rectilinear and vertical, and does not form any angle in enter-
ing the right auricle. The base of the triangle is situated anteriorly be-
hind the sternum, extending on the right 3 ¢tm. beyvond the median line,
and on the left 8 to 10 ctm., according to the individual. The right border
of the hase of the pericardium passes directly from before backward, almost
parallel to the median plane of the body ; the left border is obligue and
passes from the right side of the spinal eolumn behind the vena cava to
the apex of the heart. Finally, the base of the pericardium forms a flat,
almost horizontal surface, slightly oblique from behind forward and from
right to left. On the average the right apex of this triangle is more ele-
vated than the left by 2 ctm.

Means of Fization of the Aponeurotic Sac of the Pericardium.—The apex
of the pericardial sac is fixed to the skeleton by three important lizaments :

1. It is fixed to the vertebral column by Beraud’s ' ligament, or the sus-
pensory ligament of the pericardium. This first superior ligament is sit-
uated a little in front of and to the left of the aorta. It arises from the
pericardium at the level of the arches, and is inserted into the middle and
left lateral portion of the third cervical vertebra, coalescing with the inter-
vertebral ligament. It passes forward and to the left, is 3 etm. in height
and 2 etm. in width. The inner or right border corresponds to the origin
of the left subelavian artery, its outer or left border is covered by the left
pleura.

2. The second superior ligament is the cervico-pericardial pseudo-
aponeurosis of Richet, which coalesces with the middle aponeurosis of the
neck and is inserted into the hyoid bone.®

The third superior ligament passes anteriorly, and was first de-
seribed by Luschka under the name sterno-pericardial ligament,® then
by Lannelongue and Le Dentu, under the term costo-pericardial ligament.*
It is thus evident that the pericardium is fixed solidly to the skeleton,

¥ Gaz. Médieale, 1562, p. 162, * Richet: Traité d'anatomie medico-chirurgicale,
* Luschka: Anatomie des Menschen, i. Tuebingen, 1863.
4 Lannelongue ¢t Le Dentu: Archives de Physiologie, i., p. 448. 1868.
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and that 1t is upon these ligaments that the vessels passing to and from
the heart are supported.

The base of the aponeurotic sac is fixed to the centre of the diaphragm,
beyond which it extends about 3 ctm. anteriorly toward the left in the
normal condition, and often much more in cases of hypertrophy. Through
the medium of the diaphragm the aponeurotic sac is fixed posteriorly to
the spinal columm, to the first three lumbar vertebree by the right erus,
to the second and third lumbar vertebrse by the left crus. Anteriorly
the fibres are adherent to the posterior part of the xiphoid appendix.

It is important here to correct a physiological error. It is generally
stated that the diaphragm is lowered during inspiration. This is a mis-
take. If the diaphragm were lowered during each inspiration, the heart
would also descend, just as the thyroid body follows the movements of the
trachea ; but this is not so. I will go even further: not alone is the dia-
phragm not lowered at the level of the central tendon, but it is not even
lowered at the ribs, otherwise the apex of the heart, especially when the
organ is hypertrophied, would be depressed during each inspiration.

This is also proved by other phenomena. In inspiration the abdominal
pressure produced by the confraction of the diaphragm is not produced
vertically toward the hypogastric region, but on the contrary, in the epi-
gastric region. If the resultant of the diaphragmatic pressure is directed
anteriorly toward the epigastrium, it is because the fibres of the diaphragm
in shortening draw the costal insertions toward the centre by elevating
them slightly. As Sappey ' has shown (vide Fig. 1), the external intercostal
muscles enlarge the thoracic cavity by raising the ribs.

If we wish to assure ourselves of this faet, it is sufficient to observe a
rachitic child whose upper ribs are dilated and the lower ones driven in by
the enlargement of the stomach, so that the chest appears strangulated by
the diaphragmatic insertions, and the trunk assumes the shape of a violin.

Finally, it must be remembered that the external intercostal musecles
are inspiratory organs, and the internal intercostal muscles expiratory or-
gans. The obliquity of the fibres of the former is such that they act as if
fixed to the cervical spine, and that of the fibres of the latter (which is in
the opposite direction) as if fixed to the lnmbar spine.

It follows from all these anatomical facts, as I have stated before, that
the aponeurotic sac of the pericardium is fixed firmly and directly to the
skeleton. It is not lowered during inspiration, and therefore, in the nor-
mal condition, the patient may be examined either lying down or sitting.
Slight displacements may be observed in pathological cases in which the
weight of the heart is considerably increased and the resistance of the liga-
ments has been overcome gradually. On the other hand, the heart is dis-
placed transversely during left decubitus, and even during right decubitus.

— e e — -

- SEPi)&F : Traité d’anatomie descriptive, 3d édit., t. ii., p. 257, 1870.
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General Relations of the Heart to the Anterior Wall of the Thorazr.—
In order to obtain an exnact idea of the shape and relations of the heart,
it should be examined in site in the thoracic cavity. An opening must be
made in the anterior wall of the chest, care being taken not to enter the
abdominal cavity. A transverse section of the sternum is made at the in-
sertion of the right and left fifth cartilages, then the costal cartilages di-
vided at their outer extremity at the level of their union with the ribs.
The sternum is then divided a second time below the attachment of the

Fi16. 1.—Reprinted from Béclard's Physiology.

cartilages of the first ribs. When this is raised we are confronted by the
pericardium and the two pleurs, separated by connective tissue.

When the pericardium is opened the heart is found lying transversely
upon the diaphragm, while almost all anatomieal plates since the time of
Bourgery and Jacob represent it with the apex below and the base above.
Sénac had already made this observation in the following terms :  Aecord-
ing to the description of these anatomists, or rather, according to that
which may be observed by the most careless eyes, the heart rests upon
the diaphragm. This transverse musele forms for it a sort of floor.” "

! Bénac: Traité de la structure du coeur, de gon action et de ses maladies, t. ler, p.
185, 1788.
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For the past ten years I have also followed the example of Sénac in de-
geribing the heart as shaped like a triangular pyramid. This description,

Fi1c. 2. —Reprinted from Croveilhier's Anatomy.

which approaches the truth much more closely than others, furnishes the
ereatest facilities in giving an exact account of the relations of the organ.’

! Vide my 1;?-1191' entitled, Du rétrécissement des orifices de l'artére pulmonaire,
read before the Sociéts Médicale des Hopitanx, August 11, 1871,
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The heart, then, regarded as a pyramid, presents three surfaces and
three borders : 3

1. An anterior vertical surface corresponding to the posterior wall of
the sternum and the costal cartilages; this surface is triangular, The
apex of the triangle is formed by the apex of the heart, i.e., by the tip of
the left ventricle. The base is formed by the vertical border (eonvex
toward the right) of the right auricle, which is elongated vertically like a
spindle, receiving directly the superior and inferior venm cave.

The superior vena cava descends vertically and enters the right auricle
at the level of the second intercostal space, at 1} ctm. from the right border
of the sternum, or better still at 3 ectm. from the median line. The in-
ferior angle is right or nearly right; it is formed by the inferior vena cava,
which is situated along the right border of the spinal eolumn, at a height
corresponding to the insertion of the right fifth cartilage into the sternum.

We must here correct an error made by almost all anatomists, who re-
gard the heart as presenting only two surfaces and deseribe it as sus-
pended by its base from the large vessels. They teach that the vena cava,
after its entrance into the diaphragm, makes a eurve, passing horizontally
forward before entering the right auricle through the Eustachian orifice.
On the contrary, the vena cava, after having traversed the diaphragm, con-
tinues its vertical ascending eourse until its entrance into the right auricle,
and then passes through the inferior or diaphragmatic surface of the heart,
which is horizontal, or almost so. As the diaphragm is slightly higher
behind than in front (about 1 etm.), the anterior surface of the vena cava is
11 etm. long, its posterior surface } ctm. at the most. The two venm
cavie thus prolong the two angles of the base like the hinges of a door.

The inferior border of the triangle passes from the apex of the heart to
the insertion of the inferior vena cava. This border is very irvegular, and
is marked particularly by a fatty band. The left border is oblique ; it
starts from the insertion of the superior vena cava, passes in front of the
aorta and the origin of the pulmonary artery and follows very accurately
the anterior border of the interventricular notch ; it corresponds to the
groove followed by the cardiac vessels and nerves, except at the apex, at
which the left ventricle makes a slight projection.

2. The inferior surface of the heart is flat, approximately horizontal,
slightly inclined from right to left and from behind forward. It rests
upon the diaphragm and is formed by the base of the right auricle and the
inferior surface of both ventricles. The interventricular groove divides
this surface into two equal parts.

3. The left surface of the cardiac pyramid is convex ; it is formed by
the pulmonary surface of the left ventricle and is slightly smaller than the
two others. It is oblique from right to left, from above downward, and
from behind forward.

The base of the cardiac pyramid is formed by the two auricles. The






CHAPTER 11.
CLINICAL EXAMINATION OF THE NORMAL HEART.
Diigxosis oF THE SHAPE axp Positiox oF THE HEART.

CLINICAT. MEASUREMENT OF THE HEART.

Arrer the anatomical notions just laid down have been carefully digested,
the problem of the examination of the heart becomes much more easy.
Nevertheless, no specialist in diseases of the heart has hitherto described a
method of accurately measuring the organ in the living subjeet. It could
be determined in an approximate manner whether the heart was large or
small, but it was impossible to measure it in such a way that changes of
size from year to year could be accurately ascertained, although all methods
of exploration—inspection, palpation, percussion, and auscultation—were
called into requisition.’

Gendrin was the first to secure more aceurate data obtained upon the
patient himself. He stated ® that the first point of departure must be the
apex-beat of the heart and that this must be measured upon the skeleton,
i.e., the ribs and intercostal spaces (which are the most fixed organs of the
thorax), and not from the nipple, as is ordinarily done. , The nipple is one
of the least fixed organs. In females it varies in position aceording to
obesity, the development of the breasts, the condition of pregnaney and
lactation, age, ete. Even in man it may vary greatly, as is evident from the
following observations which I have made :

Height of the Bi-mammillary Line, examined in One Hundred Men.

Phird mb..ccinesm i i R e 2 times.

Third intercostal SPACE +.vvvveeveneves B 9 o

Fourth xibi v lia oot ivsin s s S A 28 et

Fourth intercostal space ......... L 43 s

1 ki o SRS e e D deeeeeves L0 NG

Fifth interoostal Bpags .. oy s eseiesines sanissss 3
100 times.

!Laennec: Traité de 'auseultation médieale, t. ii., p. 501. 1826,
? Gendrin: Lecons sur les maladies du coeur et des grosses artéres, faites & 'hopital
de la Pitié pendant les années 1540 et 1841, p. 26,  Paris, 1841-1842,
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Distance of the Left Nipple from the Median Line, measured in One Hundred

Men.
8 centimetres.......... 0 | 114 centimetred. . ... ... 10
8% % e e 212 o O T 8
9 N 9 | 124 L oy 6
9% L O 9 13 e i e 3
10 L PR 17 | 13% i SR 2
104 SOl . 16 | 14 L R 0
11 N 19 | =

Unfortunately, this tendeney to precision was not followed by Barth and
Roger,' who state: “The dulness obtained in the przcordial region by
moderate percussion does not give the real measure of the dimensions of
the heart, but is related solely to the extent over which the organ is in
immediate contact with the walls of the chest. It requires stronger and
deeper percussion to recognize the parts concealed by the lungs, and the
obscure sound then extends beyond the previous limits over a variable ex-
tent, on account of the differences in the size of the heart, according to
age and the individual.”

With Friedreich we see a fresh effort at preecision with regard to the
relations and measurement of the heart. This writer reduced still further
the region of absolute dulness recognized by his predecessors. He prop-
erly remarks that percussion of the anterior surface of the stermum gives
a clear sound. Consequently that portion of the right ventricle which is
gituated beneath this bone does not give any dulness, although it is not
covered by lung. This observation of Friedreich is very just, and percus-
sion should not be relied upon too much in measuring the size of the
organ, since it is the percussion of the relative dulness which gives the
closest approximations to the real dimensions.

Friedreich * describes the following plan of outlining the heart: «If
there are no other signs of any special anomaly of the heart, its bound-
aries may be completed approximately by drawing a line, which starts from
the sternal point of insertion of the right sixth costal cartilage and is
directed to the left and a little downward toward that point of the sixth
rib, which is situated immediately beneath the apex of the heart.” This
method is very ingenious, but it does not constitute a clinical procedure
and is not obtained from a measurement taken upon the patient himself.
One of these two points, the impulse of the heart, is readily determined by
the apex-beat of the patient. But the right point of departure is imper-

! Barth and Roger: Traité pratique d’auscultation, suivi d'un precis de percussion,
10e édition, p. 709. 1880,

? Friedreich: Traité des maladies du cceur, translated by Lorber and Doyon, p.
108 et seq. 1873,
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sonal and does not hold good if the heart is not healthy, if it has been
lowered, pushed to the right or upward, ete.’

Niemeyer,” relying solely on percussion, stumbles against the same ob-
stacles as his predecessors, but he makes the following just and important
reflection : * Under normal conditions the apex of the beart beats in the
fifth intercostal space, in the fourth interspace when these spaces are very
laree and the abdomen is much enlarged, in the sixth space when the in-
tercostal spaces are very narrow.”

Burresi * pretends to be able to detect a difference between cardiac and
hepatic dulness, but every day experience does not permit us to aceept
this subtlety of observation.

Raynaud,* following the early idea of Piorry, thinks that we must begin
Ly establishing, by means of percussion, the upper border of the liver ; he
then finds the apex-beat of the heart and, connecting these two starting-
points, establishes the line of separation of the heart from the liver. After
this, Raynaud, like his predecessors, ascertains by percussion the two zones
of absolute and relative dulness.

By means of these various procedures we can ascertain whether the
heart is large, medium sized, or small, but it is impossible to recognize
any increase of size from year to year, and the amount of increment. I
hope to show that these difficulties may be overcome by a new methaod.

New Method of Measurement of the Heart."—Since 1872 T have adopted
a method of measurement of the heart which has enabled me to determine
its dimensions accurately.

The first step consists in determining the apex of the heart by sight,
palpation, and auscultation. Upon stripping the chest—and this should
always be done when a careful examination is to be made—we see the ele-
vation of the thoracie wall by the apex of the heart at the moment of sys-
tole. The hand is then placed over this region and we can determine very
readily by palpation in almost all cases the point at which the apex im-
pinges. Finally, upon completing this examination by auscultation, es-
pecially with a flexible stethoscope provided with a small thoracic end, we
can determine with great precision the situation of the apex during systole.
This spot is then marked with a dermographie peneil.

The apex of the heart being thus marked, we count the intercostal space
in which it is found. This requires certain precautions, because there is
often such a large depression between the clavicle and the first rib that it

' Idem, loe. cit., p. 115. ;

! Niemeyer: Eléments de pathologie interne et de thérapeutique, translated by L.
Culmann and Chag. Sengel, annotated by Cornil, t. ler, p. 321. 1865.

* Burresi: Lecon clinique in Sperimentale di Firenze, 1871,

*Raynand : Art. Ceenr, in the Nouveau Dictionnaire de Médecine et de Chirurgie,
t. viii., p. 985,

*C. Paul: Sur un nounvean procédé clinigue de mensaration du ecenr. Association
Francaise pour I'Avancement des Sciences, Congrés de Paris, sitting of August 28, 1878.
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may be mistaken by the inexperienced physician as the first intercostal
space. We should therefore follow the edge of the sternum, remembering
that the first intercostal space begins below the elaviele and first vib.

As we have already stated, the apex is usually in the fifth space, ex-
ceptionally in the fourth or sixth, if the thorax is very large or very small.
In case such a source of error is suspected, measure the sternum and as-
certain whether it differs much from the average, viz., 21 ctm. from the
sternal noteh to the base of the xiphoid appendix,

The distance of the apex from the median line is then measured, the
average in the adult being 8 to 10 ctm.

After having determined the situation of the apex of the heart, the

Fic. 3,

second point of departure is the upper border of the liver below the lung.
Here percussion suffices to give exact information : the lung giving a clear
sound and the liver a dull sound, it is easy to determine where one ends
and the other begins. In order to take into consideration the slight con-
vexity of the liver and the interposition of the lower border of the lung, I
trace as the boundary the upper border of the finger which serves as a
pleximeter in percussion, and thus obtain sufficient precision.

The level of the upper border of the liver should be fixed upon the
skel=ton. T have not chosen the corresponding rib, which is generally the
fifth, because from the sternum to the mammillary line it describes a curve
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which is, by far, too descending. I have preferred to take the point of
departure upon the edge of the sternum. I prolong the dermographie
line of the upper border of the liver to the edge of the sternum and then
ascertain the cartilage to the insertion of which it corresponds. In the
adult this is generally the insertion of the right fifth cartilage. In econ-
necting this line with the apex of the heart I thus obtain strietly the lower
border of the organ.

In order to ascertain the length of the lower border, one end of which
is already determined by the apex of the heart, it is sufficient to establish
the vertical line representing the outer border of the right auriele.

This is furnished by percussion, being indicated by a change of the

Fia. 4.

timbre of pulmonary resonance. For example, if we percuss from right
to left at the level of the fourth left rib, we find at first the pulmonary
sound, which is resonant, then that furnished by percussion of the sternum,
which is also resonant, and the cardiac resonance, which is dull. We know
that the anterior border of the right lung is more blunted than that of the
left and encroaches little on the right auricle. I have also remarked that
the most fixed part of the heart is the inferior vena cava, particularly its
entrance into the right auricle. This auricle, then, is almost immovable,
transversely it is only subject to greater or lesser dilatatious, and its right
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border, which is normally 3 etm. from the median line and 1} ctm. from
the right border of the sternum, varies very little.

Upon passing from the lung to the sternum, and on reaching about 1}
etm. from the sternum, we do not find a dull sound, but a change of tim-
bre with some diminution of resonance, which indicates the outer border
of this auricle. This line is traced vertically and parallel to the sternum
until it meets the hepatic line, and the right inferior angle of the cardiac
triangle is thus determined. The distance from this angle to the apex of
the heart gives the exact length of the lower border of the heart.

A third point of departure consists in indicating the obliquity of the
lower border of the heart. In the normal condition, the apex of the heart
is situated lower than the angle which corresponds to the right auricle,
the difference in height being 1} to 2 ctm. The level of the apex of the
heart is therefore traced on the region of the liver below the right inferior
angle of the heart, and the distance between these two points represents
the depression of the apex of the heart.

Control uwpon the Cadaver of my Method of Measuring the Heart.—I have
made several attempts to control upon the cadaver the dimensions which I
- have assigned to the heart during life by the aid of my method of measure-
ment, and the results have been generally favorable. It must not be forgot-
ten, however, that the situation of the heart after death is not absolutely
the same as that during life. The ventricles are often retracted and the
apex, consequently, elevated slightly ; the right auricle is often found dis-
tended with black blood, especially in patients dying of heart disease.

On the other hand, the method of control is susceptible of certain er-
rors. The method consists in marking upon the cadaver the points deter-
mined during life and there introducing steel needles, 10 to 15 ctm. in
length. If the points of departure correspond to a cartilage or bone, a
hole must be drilled in these parts through which the needles may be
passed. Care must also be taken that the needles be introduced perpen-
dicularly to the plane of the body.

The following will serve as illustrations of the results obtained by M.
Letulle, one of my internes, in controlling upon the cadaver the measure-
ments which I obtained :

Exeermvext L Senile Tuberculosis with Cavities—H——, aged sixty-
five. Heart normal ; apex in the fifth intercostal space, 8 ctm. from the
sternum ; upper border of the liver, right fifth costal carfilage (at its in-
sertion) ; right border of the heart, about 1 etm. from the right border of
the sternum ; transverse dulness, 61 ctm. The length of the lower border
of the heart, measured from the hepato-cardiac angle to the apex, is 11
ctm.
Death eight days after this examination.

Four needles are introduced as far as the posterior wall of the thorax.

The first needle enters obliquely in the fifth space, 8 ectm. to the right,
upward and backward, in order to pierce the apex of the heart, and passes
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throngh it along the axis of the left ventricle. We find that it is buried
in the left ventricle a little behind the apex. The inclination given to it
has raised the apex before entering it. The apex of the heart corresponds
exactly to the fifth intercostal space.

A second needle is passed through the fifth right costal eartilage, 5 mm.
from its sternal insertion. It corresponds to the hepato-cardiac angle,
Upon opening the thorax it is found to graze the upper border of the
liver. DMore deeply it enters the hepatic }_mrenr:hyma,, so that it is found
1 ctm. below the inferior vena cava.

We had tried, in the living, to determine the transverse dulness of the
heart by percussing upon a horizontal line passing across the third inter-
costal spaces ; two needles were introduced corresponding to the extremi-
ties of the line thus determined.

One enters 1 ctm. from the right border of the sternum. It 'PE],‘fl:lI“ﬂ,tEE
the heart about 1 etm. above ﬂw right auriculo-ventricular groove, thus
leaving a notable surface of the 1'ig11t auricle outside of it. It must here
be remarked that the auricle is distended with clots, which necessarily have
modified its dimensions.

The other needle (the fourth), perforating 6} etm. from the first in the
third left intercostal space, is imbedded in the left ventricle. It is ata
distance of 14 mm. from the interventrieular groove.

Experivest IL  Pulmonary Tuberculosis ; Covities at the Apex,.—F——,

aged twenty vears. Measurement of the heart: Apex in the fourth inter-

costal space at a distance of 8 etm. ; right border, right border of sternum ;
liver, right fifth intercostal e.artﬂnge (at its insertion). Rough ansemic
murmur in left second intercostal space. Death a few days after this
measurement.

Three needles are introduced : First needle : At 8 etm. in the fourth
space, in which it is introduced perpendicularly. It passes immediately
above the apex, which it touches.

Second needle : Upon the right edge of the sternum in the third space.
It grazes the right border of the right auricle and enters it a little in its
deeper part.

Third needle: It was buried, by mistake, in the right fifth costal carti-
lage, 2 etm. from its sternal insertion. It has entered the liver 2 ctm.
below its convex border.

Expermest IIL.  Meningeal Hemorrhage.—F——, aged thirty-five years,
Measurement of the heart three hours before death: Apex in the fifth
space at a distance of 8} etm. ; the right border at the right border of the
sternum ; liver at the fifth costal Lﬂ.rtﬂage At the autopsy the heart is
gorged w fith blood.

First needle : Has entered the very apex of the heart.

Second needle : Entering the third intercostal space at a distance of
81 etm., is imbedded in the right auricle about 1} ctm. from the right
border of the auricle, which is filled with blood.

Third needle : Through the fifth costal cartilage at its insertion, liter-
ally grazes the inferior vena eava.

Exvermvext IV. dortic Insufficiency and Stenosis ; Chronie Endaortilis ;
Angina Pecltoris—G , aged thirty-eight years. Ap&x sixth space, at a
distance of 8 ctm. ; liv er. , sixth costal cartilage ; right border, 1 ctm.
from right edge of sternum. The patient died suddenly in an attack of
angina pectoris. Three needles are introduced into the thorax :

1. At the apex : the needle has entered the apex of the left ventricle.

P
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2. At the sternal insertion of the sixth costal cartilage : the needle is
buried in the liver, a few millimetres from its convex border, in the vicinity
of the inferior vena cava.

3. At 1 ctm. from the right edge of the sternum, in the third space :
the needle traverses the right auricle.

Exeermmext V. Atheroma of the Aortic Valves; Chronic Endaortilis ;
Considerable Hypertrophy of the Heart.—For the clinical details of this ob-
servation we refer to the chapter on * Hodgsons Disease,” and shall
merely give the measurement of the heart :

Apex, sixth space at a distance of 11 etm. ; right border, 4 ectm.
from the right edge of the sternum ; liver, seventh costal cmt:.hn‘-:. at its
sternal insertion.

At the antopsy three needles were inserted into the thorax :

1. At the apex : the needle passes obliquely through the left ventricle,
which forms a very round apex.

2. At the seventh costal cartilage: this enters the liver, grazing its
most convex portion : the needle is a few millimetres distant from the
heart.

3. At the right border of the sternum : taking into consideration the
lowering of the hypertrophied heart, we introduced the needle, not into
the third space, but into the fourth at a distance of } c¢tm. from the right
edge of the stermun. This needle was found imbedded in the ﬂ.ulmle
which was distended by very abundant clots.

Expermext VI.  Atheroma of the Vessels ; Mitval and Aortic Lesions ;
Hypertrophy of the Heart; Dry Pericardilis—V , aged fifty four
vears (the details of the case will be described hereafter). Apex, sixth
space, at a distance of 12 c¢tm. from the median line ; liver, fifth costal
cartilage ; vertical border (?) cannot be obtained on aceount of the con-
siderable emph'rse:u& of both lungs.

At the antopsy, the first needle introduced by mistake at a distance of
10 instead of 12 ctm., penetrates the left ventricle in the neighborhood of
the inter-ventricular groove, about 2 etm. from the apex.

The second needle, introduced at haphazard in the right third inter-
costal space, at the right border of the sternum, entered the right auricle
near the right ventricular groove.

Finally, the third needle is passed through the right fifth costal carti-
lage at its sternal insertion, after determining upon the cadaver the evident
dulness in this region. Upon opening the chest we notice with surprise
that the needle passed through an encysted mediastino-diaphragmatic
pouch of pleuritic fluid. This had given rise to dulness over the right
fifth costal cartilage, and was a source of error which could be avoided
with diffieulty. The border of the liver was notably depressed, correspond-
ing to the insertion of the seventh costal cartilage.

It is evident from these experiments, as well as from others which I
have made, that the points of departure taken during life are really exact.

It is, then, sufficient, in order to correct the usual errors, to mark the
level of the liver upon the upper border of the finger which serves as the
pleximeter, and to trace the vertical border upon the external border of
the finger. The thickness of the percussed finger compensates for the
convexity of the organs.



CHAPTER III
DIAGNOSIS OF DISPLACEMENTS OF THE HEART.

Diagnosis of Inversion of the Hearf.—The diagnosis of this anomaly has
always been easy, since it suffices to feel the apex of the heart beating in
the right side of the chest instead of the left. But with the new method
of measurement described in the last chapter, the diagnosis assumes new
precision. I have had occasion to observe two cases :

Opservatiox I — A woman named D , aged thirty-five years,
presented herself at the Saint-Antoine Hospital, in April, 1878. She
presented an arrest of development of the left side. The apex of the heart
beat in the right fifth intercostal space 10 c¢tm. from the median line of
the sternum. It must be mentioned, however, that the thorax is asym-
metrical and that the capacity of the left side of the thorax is singularly
diminished. In fact, the left second rib stops 3 ctm. from the sternum ;
this is also true of the third rib, so that the sternum is oblique downward
and to the left, and if we take the distance from the apex of the heart to a
vertical line passing through the sternal notch, the apex is distant only 8
ctm. from this median line. The liver is not reversed. The right angle
of the heart and the entrance of the inferior vena cava are found at the
level of the insertion of the left fourth cartilage, and the insertions of the
left cartilages being very vicious, the vertical border, corresponding to
the external border of the vertical or right auricle, appears to follow the
left border of the sternum. The inferior border of the heart is thus cal-
culated to have a length of about 12 etm. The apex is lowered 34 etm.

The heart is, therefore, of normal size, with slight left hypertrophy.

The liver is not displaced ; it is recognized by percussion, and does not
pass beyond the false ribs. The atrophy of the left half of the body is
manifest, the left breast is much less developed than the right. The two
arms are equal in length ; the left forearm and hand are much smaller
than the right, by aetual measurement.

Osservarioy IL—Maurice M , fifteen years of age, is imperfectly
-developed ; his height is 146 ctm., the average at his age being 155 ctm.
However, he appears to be developing more rapidly. The heart beats on
the right side of the chest, the apex-beat being in the right fifth intercos-
tal space, 7 etm. from the median line. The edge of the liver corresponds
on the left side to the insertion of the sixth cartilage. The vertical border
of the heart is on the left side, 1} ctm. from the edge of the sternum.
The apex is lowered 1} ctm. on the edge of the liver. Auscultation normal
(reversed).

The liver, of normal size, is found on the left side. The spleen is on
the right side, and appears small. The patient is not entirely left-handed ;
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he writes and draws with the right hand. He uses a knife with the right
hand, but in throwing a ball, or making a powerful effort, uses the left
hand. The right testicle hangs lower than the left.

I saw the patient eighteen months later. The heart had increased in
size ; it presents the same relations to the ribs, but the apex is 84 etm. from
the median line.

As a rule, inversion of the viscera produces no bad effect.

There are other vices of position of the heart, which are scarcely com-
patible with life. I refer to those displacements in which the heart is sit-
uated in the abdominal cavity, the pharyngeal or cranial cavity, or even in
front of the sternum outside of the chest. In one case which I observed
with J. Franck, the heart was situated under the skin in the epigastric
region.

Dispracemexts oF THE HeEarT.—These are of two kinds ; the organ may
either be displaced as a whole in one direction, or along its prineipal axes.
In the latter event there is always, at the same time, a relative displacement
in some other direction.

A.  Dusplacement of the Heart Downward.—The heart may be lowered
either by lesions which produce an inerease in its weight, or by pressure
from above downward. In the first case, the diaphragm finally yields
under the influence of the inerease of weight. I have shown above that
the lower border of the heart is slightly oblique, with a difference in
height of 2 ctm. between the hepatic angle, which corresponds to the in-
sertion of the right fifth cartilage, and the apex of the heart, which is found
in the left fifth intercostal space, 8 to 10 etm. from the median line.

When the left heart begins to hypertrophy, it becomes heavier than the
right side, descends, and then the obliquity of the inferior border increases ;
the apex, instead of being 2 ctm. lower than the hepafic angle, descends
to 3, 4, and even 5 ctm. below, and is then found in the sixth intercostal
space. At the same time the ventricle becomes elongated, and, as the
heart is fixed on the right side by the vena cava, this elongation can occur
only to the left, and the apex is removed more and more from the median
line (1 to 10 ctm.).

This descent of the apex of the heart, with increase in the obliquity of
the lower border, is very easily recognized by the method deseribed above.

On the other hand, if the right side of the heart is hypertrophied or
dilated, the right angle of the heart is lowered, and the inferior border
becomes horizontal. This occurs in cases of stenosis of the pulmonary
artery, and in emphysema.

Finally, if both halves of the heart undergo hypertrophy, both angles
are lowered, and the position of the heart is changed without any modifi-
cation of its obliguity.

In pulmonary emphysema, the matter is more complex. According to
Skoda, the heart increases in size in emphysema, and descends more on

2
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the left side than on the right, so that the apex approaches the median
line. Bamberger and Schreeller entertain a different opinion, with which I
agree entirely. They state that the impulse of the heart, which is felt un-
der the sternum, and xiphoid eartilage, is due to the beat of the most dis-
tended part, viz,, the right ventricle. This is readily demonstrated if the
apex is sought, not alone by percussion, but also by ausecultation.

A remarkable feature, in my opinion, is the fact that the right angle of
the heart descends at the same fime as the apex, and that the border of the
heart becomes horizontal. The pressure of the heart upon the diaphragm
is so great that the cardiac systole is indicated by an impulse in the epi-
gastriam, even greater than in cases of hypertrophy of the right cavities.

In this case the horizontal position of the lower border of the heart is
not alone due to its increased weight but also to the enlargement of the
lungs, especially on the right side.

Furthermore, in emphysema, the heart undergoes a certain movement
of torsion around its vertical axis. The left lung, in placing itself in front
of the apex of the heart, separates the latter from the walls of the thorax.
This causes a rotatory movement of the heart around the inferior vena cava,
carrying the dilated right auricle and ventricle forward and increasing
their area of contact with the anterior wall of the chest.

Finally, mention must be made of those cases in which the depression
of the heart from inecreased weight is due to an abundant pericardial effu-
sion and of those much rarer ones in which the increased weight is due to
a neoplasm.

The depression of the heart, furthermore, may be caused by the trae-
tion of the central tendon of the diaphragm in cases in which the liver is
hypertrophied (for example in hypertrophic cirrhosis), when the weight of
the organ pulls down the diaphragm and eonsequently the pericardium and
heart.

always directed toward the left, on account of the fixation of the inferior
vena cava, but this is not really displacement. On the other hand, if
the patient lies on the left side the apex will be lowered 1 to 2 etm. on
this side ; but the term displacement is applied only to those cases in
which, the patient being in one of the positions recommended for exami-
nation of the heart, the heart as a whole is drawn or pushed toward the
left.

If the right pleural cavity contains an effusion of fluid or gas (serous
or purulent pleurisy, pyopneumothorax, aneurism), the heart may be pushed
some centimetres to the left, and the apex-beat may even be felt in the axil-
lary line in the sixth or seventh intercostal space. This is exceptional, but
an inerease of 2 to 4 ctm. in the distance of the apex from the median line
is very frequent.

In other cases the retraction of the lung after pleurisy draws the peri-

B. Displacement to the Left—In enlargement of the heart the organ is

e
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cardium and even the heart to the left, but this is more infrequent and
usually less marked.

C. Displacement by being Pushed toward the Right.—This does not attain
the same proportions as the corresponding displacement toward the left,
because pressure starting from the left pleura (effusion of fluid or gas) will
act chiefly upon the apex and cause the heart to revolve around its fixed
point, the inferior vena eava. This is proven, even upon the living subject,
by the fact that in proportion as the apex of the heart approaches the me-
dian line the ecardiac dulness diminishes, and this diminution reaches its
maximum when the apex has been pushed behind the sternum.

In these cases the cardiac pulsation appears most strongly to the right
of the stexnum, but it is never removed sufficiently from the median line
to give the appearance of inversion of the heart.

Finally, in certain rare cases of diaphragmatic hernia the heart has
been found pushed en masse into the right thoracic cavity.

Dhisplacement by Traction toward the Right.—In the majority of the pre-
ceding cases the heart has been displaced by pressure. Displacement
downward by traction has only been described from inerease in the volume
of the liver.

As a rule, displacement to the right by traction oceurs only to a slight
extent, but in rare cases it may attain considerable proportions. I recall
one case in which this displacement was so marked that the patient, at
first sicht, appeared to be suffering from inversion. In this event, there is
no torsion of the heart to diminish the eardiac triangle. The following
case will serve as an illustration :

Opservatioy ITI.—An engineer, forty-seven years of age, was seized
suddenly, two years ago, with palpitation of the heart, which was declared
to be funetional by one of the best physicians in Paris, Soon after, the
patient suffered from severe right pleurisy, which confined him to bed for
three months, and was followed by considerable deformity of the thorax.

The right side of the chest is flattened, its antero-posterior diameter being
2 etm. less than that of the left side ; its cirenmference is only 1 etm. less
than that of the left. The right ribs are very oblique and the shoulder low-
ered. The right pectoral and intercostal museles are very much atrophied.

In determining the situation and size of the heart, we are struck by the
fact that it occupies mainly the right half of the thorax.

The left lung is resonant anteriorly and posteriorly as if the heart were
inverted. Upon looking closely, the apex of the heart is found beating in
the left fourth intercostal space, 6 etm. from the median line. The upper
border of the liver corresponds to the insertion of the right fourth costal
eartilage, thus indicating a depression of the apex of 2 etms. It follows
that, on account of the retraction of the adhesions, the heart has been
drawn toward the right, the apex being approximated 3 ctms. to the me-
dian line. The right lung is reduced to a third of its volume, the posterior
border remaining permeable to air. The left lung, on the contrary, has
inereased in size ; it is probably affected slightly by emphysema. The
liver presents its normal position and size.
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This is an example, therefore, of displacement of the heart toward the
richt by traction. It will be remarked in this case that the surface of the
cardiac triangle has not diminished in extent, while in the corresponding
displacement by pressure, in proportion as the effusion pushes upon the
left side of the heart, the apex approaches the median line. At the same
time the right auriele turns around the insertion of the inferior vena cava,
and, finally, the surface of the heart in relation with the anterior thoracie
walls does not increase on the right side in proportion to its dimipution
on the left side, so that the appreciable surface of the cardiae triangle di-
minishes accordingly.

D. Displacements Upward.—The heart may be pushed upward in cer-
tain cases of meteorism, ascites, abdominal tumors, and diaphragmatic her-
nia, and in the latter the apex may even beat in the third intercostal space.
The latter cases are as exceptional as the former are frequent. I wish to
add two cases which are less known, viz., cases of scoliosis in which the
diaphragm, being stretched by the pressure, loses its ecurvature and gives a
horizontal direction to the inferior surface of the heart. The other case,
rave it is true, occeurs in paralysis of the diaphragm when this paralysis is
isolated ; the diaphragm is then pushed upward by the pressure of the
abdominal viscera. This is more marked during digestion, when the fer-
mentation of alimentary matters in the stomach gives rise to the evolution
of gases which produce stomachal meteorism, and consequently dyspncea,
by diminution of the respiratory field.

Flatulent dyspepsia and dilatation of the stomach often push the dia-
phragm and heart upward and occasion twitchings of the diaphragm, which
the patients regard as pains in the heart. Af the same time the apex of
the heart beats upon the stomach as upon a drum and gives rise to palpi-
tations. The patients often believe themselves to be affected with cardiac
disease.

E. Displacement of the Heart Backward.—This is rare, and is due to
diseases of the anterior mediastinum, especially aneurisms.

F. Displacement of the Heart along ils Axes ; Torsion of the Heart.—We
have already seen that torsion of the heart along the vertical axis is almost
always produced from the left side of the chest. Emphysema of the left
lung pushes the apex backward and tends to diminish the lumen of the
aorta and pulmonary artery.

Eftusions into the left side (pleurisy, pneumothorax, aneurism) earry
the apex forward and push the right auricle backward, the heart revolving
upon its axis formed by the inferior vena cava, In this ease, when the or-
gan has been pushed to an extreme degree and the apex of the heart earried
forward, the torsion of the aorta and pulmonary artery increases consider-
ably. Blachez has shown that the compression of the left lung may cause
the formation of a thrombus in the pulmonary artery. Labric has noted
the presence of clots in the left heart, and Raynaud has indicated the possi-
bility of degeneration of the myocardium,







CHAPTER IV.

CLINICAL EXPLORATION OF THE MOVEMENTS OF THE HEART AND THE
CARDIAC SOUNDS.

Tris exploration is effected by inspection, palpation, auscultation, and
also by means of registering apparatus which furnish graphie traces of the
movements of the heart.

IxspecTion.—In the normal eondition the sides of the chest are sensibly
though not absolutely symmetrical. We notice the expansion and retrac-
tion of the thorax during respiration, and a slight elevation in the fifth
left intercostal space. ,

The absence of the cardiac impulse indicates that the apex is concealed
either by the obesity of the patient, by pulmonary emphysema, or by a
pleural or pericardial effusion. On the other hand, when the patient is
lean and the cardiac contractions violent, a movement occurs, not alone
over the apex but in the third, fourth, fifth, and sixth intercostal spaces.

If these palpitations are due to hypertrophy of some standing, elevation
of the cartilages and ribs also oceurs.

In other cases this movement is not an elevation, but a sort of aspira-
tion toward the interior; it is the traction produced by the adhesion of the
heart to the pericardium, t.e., cardiac symphysis.

Furthermore, aneurisms produce rhythmieal expansion of the ribs or
merely of the soft parts, when the parts of the skeleton have undergone
absorption. Finally, we may notice more or less varicose enlargement of
the veins, indieating an obstruetion in their course.

Parparion.—We should early lemrn to recognize by touch the resistance
oiven to the finger by the apex-beat in normal cases, in order to be able to
determine whether it is increased or diminished. We can determine by
palpation whether the impulse is regular or irregular, equal or unequal,
sudden or slow ; whether it is aceompanied by thrill, and is single, double,
or even treble.

Percvssion.—DMost works give no other method of measuring the size
and shape of the heart beyond percussion, especially deep percussion. In
my opinion, this practice should be abandoned, for if the patient has an
acute or advanced ecardiac affection, this form of percussion is painful, and
may even produce syncope.

In the method of examination which I have described, I have endeavored
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to avoid percussion of the heart, confining myself to the liver, lungs, and
to a slight extent, the right border of the heart. Even in the pulmonary
region percussion should be practised very gently if an aneurism is sus-
pected.

Avscurrariox.—This should first be performed with the unaided ear, in
order to obtain a general idea of the normal or pathological sounds. The
stethoscope is required to determine the exact topography of the sound,
the period of the cardiae eyele during which it oceurs, and finally its timbre.
The patient may be examined in an ereect, sitting, or recumbent position,
but he should not be turned to the right or left.

I have made numerous experiments to determine the most smtahla di-
mensions, ete., of the stethoscope, and have found that it should possess the
following qualities :

It should be made of a bad conductor of heat, such as wood or hard-
ened caoutchoue, so as not to impart a sensation of cold to the part auscul-
tated. I have adopted an instrument with a ealibre of 6 mm.

I believe that the best shape of the eap applied to the surface is that of
the end of a trumpet. Ihave made a stethoscope composed of four tubes,
sliding upon one another, so as to form an instrument varying from 10 to
35 etm. in length ; experience has shown that the most suitable length of
wooden stethoscopes is 25 etm. It has seemed to me preferable that the
auricular ends of the instrument should be flat. This is the construction
of the stiff stethoscope, but experience has taught me that the flexible
stethoscope is preferable.

After numerous trials I have come to the conclusion that the following
are the most suitable dimensions of the flexible stethoscope:

External diameter of the cap applied to the surface. 20 millimetres.

Herphbof theienp < oo i a e s e 40 5
Internal diameter of thefube.......ccoivoiue.. 6 L
R e G e e e 450 b
Ml ERE I S b L L SR e el ), LD 1} e
External dliametel .............................. 9 i

The eap applied to the surface of the thorax should have the shape of
the end of a trumpet, because this lends itself best to the reception of the
waves of sound. Its diameter at the base, is 20 mm., in order that it may
be introduced between the ribs and enter the intercostal spaces. The
esternal diameter of the tube is 9 mm., i.e., the average diameter of the
external aunditory canal. Those who have wider or narrower aunditory
canals should choose the tubes accordingly. The tube may be formed of
vuleanized india-rubber ; red English rubber, if soft, is preferable.

Even more advantageous than the monoauricular stethoscope is the
biauricular stethoscope.
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I have made recently, in my opinion, a considerable improvement in the
flexible stethoscope. I had long endeavored to provide the instrument
with a resonator, when chance led to the accomplishment of this object.
Dr. Roussel, a Geneva physician, showed before the Therapeutical Society
(Mareh 21, 1881) an apparatus for the transfusion of blood, which pre-
sented a cireular cup, intended to fix the apparatus to the arm of the indi-
vidual who furnished the blood. The idea struck me of applying this
circular cup to the receiving end of the tlexible stethoscope, and I then had
constructed the instrument as represented below, with the exception of the
bulb producing the vacuum, which will be depicted later.

When the bull is compressed, the cup adheres to the chest and the
stethoscope is fixed automatically.

This new instrument is endowed with exceptional acoustic properties.
The exact adaptation of the thoracic end to the tissues, the relative immo-

Fic. 5.

bility which results, and the eavity which surrounds it make the vibra-
tions much more distinet. The cavity of the cup constitutes a resonant
box and the fingers of the observer no longer interfere with the vibrations.

The circular cup has still another effect. As its cavity does not trans-
mit the vibrations arising below ; it does not permit the passage of the ad-
Jacent sonorous waves which interfere with those to which we listen. It
isolates, in a striking manner, the sound to which we are listening.

Noruar Hearr-souvxps,—In auscultation of the normal heart two sounds
are heard in suceession : the first is dull and deep, the second is clearer,
sharper, shorter, more superficial. The first sound is heard best at the
apex of the heart ; the second sound is heard best in the second intercostal
space near the sternum, especially on the left side.

This is due to the fact that the pulmonary artery is more superficial

) '*'lb#:lil.{-bﬂ;..,-“-' .
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than the aorta and approaches the left border of the sternum more closely
than the right.

The first sound appears to be the result of the sounds produced by :
eontraction of the eardiae musele (Laennee) ; impulse of the heart against
the chest-walls (Magendie, Skoda, London Committee, Chauveau, Faivre,
Marey) ; vibration of the blood (Gendrin) ; friction of the blood against

the walls and valves of the heart (Dublin Committee, Pigeaux) ; tension of
the auricular valves (Hope, Renaud, Skoda, Philadelphia Committee,
Chauveau, Faivre, Marey) ; lowering of the aortic and pulmonary valves
(Bouillaud).

The second sound appears to be due to the sudden closure of the aortic
and pulmonary valves. This theory is accepted by all.



CHAPTER V.

EXAMINATION OF THE MOVEMENTS OF THE HEART BY AUTOMATIC
APPARATUS,

Tae most perfect registering or graphic apparatus for the movements
of the heart are those of Marey, and I refer to his works for the physio-
logieal details.' In this chapter I will recall merely those physiological
data which will serve as the basis for elinical study.

Let us take a glance at the trace furnished by the contraction of the
auricle and ventriele. The trace is that of the right auricle, but as we
know by experience that the traces of both ventricles are sensibly identical,
a single ficure will enable us to recognize the succession and duration of
each of the movements of the heart.

The trace represents several eonsecutive revolutions, the normal rhythm
being represented as follows :

Fig. 12 represents the traces of the right auricle (No. 1), the right ven-
tricle (No. 2), and the cardiac pulsation (No. 3), taken simultaneously dur-
ing four complete revolutions of the heart, with a scale which permits the
measurement, in fractions of a second, of the duration of the briefest move-
ments of the organ. Those waves of the trace which are explained are
marked with full lines instead of dotted lines.

We have resorted more than onee to this fundamental trace for the in-
terpretation of the different acts performed during a cardiac revolution.
Let us confine ourselves for the present to the determination of the dura-
tion of each of them. We know that as the pulse beats about sixty times
a minute, a cardiac revolution occupies about a second. The use of the
registering apparatus permits the resolution of the different parts of this
second with mathematical precision.

The trace in question, divided into tenths of a second, ineludes, as we
see, eleven-tenths of a second ; it has been taken upon a horse having
54 to 55 pulsations per minute. In this trace the following duration may
be assigned to each act :

Contraction of the anricles........... 2 tenths of a second.

Ventricular systole .............c0u0s IR CR
Closure of the semilunar valves....... il 4 L
PHREEGle e e - 66~

! Marey : Physiologie médicale de la eirculation du sang. 1563. La cireulation du
sang & 'état physiologique et dans les maladies. Paris: G. Masson. 1881,
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15t Cardiac Revolntion. 84 Cardiac Revolution,
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The period of auscultation of the two sounds may be divided as fol-
lows :

real HOUTIA | i ek e e o 5 tenths of a second.
Lesser period of silence,....ocoveuss IR € a
e 10 T s B e e el S o el e T v
Greater period of silence............. SR L

The entire cardiac revolution lasting eleven-tenths of a second, the
first sound begins with the beginning of ventricular systole, and continues
during a part of the systole, and the second sound takes place at the mo-
ment of the closure of the semilunar valves and of the impulse given by
the entrance of blood into the ventricle, which ceases to contract. It fol-
lows, accordingly, that the schematic frace and auscultation do not begin
the eardiac revolution at the same moment. The contraction of the auri-
cles not producing any audible sound, the first sound does not begin until
the ventricular systole, which includes the first sound and lesser silence,
then comes the second sound, and finally the greater silence, which in-

FiG. 8.

cludes not alone diastole but also the period of contraction of the auricle,
and terminates at the moment when the following ventricular contraction
begins.

This measure of the duration of a cardiac revolution is not absolute,
it is merely relative ; but Marey's apparatus gives it an approximation
and precision not furnished by other methods.

We can conceive the difficulty of obtaining this measure in man. Sup-
pose a man's pulse beats sixty times a minute, the entire revolution of the
Leart will last a second. Now, Marey’s trace shows that the period which
lasts from the beginning of the first sound to the end of the second being
five-tenths of a second, the greater silence lasts six-tenths of a second.
But if this period is five-tenths of a second for a pulse which beats fifty-
four times a minute, it is not more than four-and-a-half-tenths of a second
for a heart which beats sixty times a minute.

1En:::l]a:rmzl.lm has attempted to measure these two intervals with a sort
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of metronome, formed of two pendulums beating half seconds, and which
are modified in order to obtain a synchronous rhythm. He found that
the ventricular systole and greater silence were equal in duration; it is
evident that this approximates the truth, sinee the cardiograph gives the
proportion of 5 to 6.

Hayden ' was nearer the truth in stating that observations with the
watch indicated that ventricular systole was a little shorter than the
greater period of silence.

The investigations of Donders * have given analogous figures ; the du-
ration of the systole is 40.6 to 45.6, the duration of an entire revolution
being 100 ; i.e., the relation of the systole to the greater silence is as 4.5 to
5.6.

Landois * has given analogous ficures, obtained by Marey's polygraph.

In conclusion we may state that the pulse of the feetus at full term
varies from 112 to 160, the average being 135 to 140. In the new-born
the pulse varies from 88 to 163, the average being 120 to 130. In the
adult man, the average is 71 to 72; in old age it is often lowered to 56
pulsations.

Under physiological conditions, however, this number varies constantly
with the position, condition of repose or action, the emotions, ete.

1 Hayden : Dublin Quarterly Journal of Medical Sciences, x1., p. 456. 1865.
? Donders: Nederl. Archiv voor Genees en Naturk,, ii., p. 184. 1863,
!Landois: Graph. Unters. ueber d. Herzschlag, p. 53. 1876,



CHAPTER VI

THE MUSCLES AND NERVES OF THE HEART—THE INFLUENCE OF THE
NERVOUS SYSTEM ON THE CARDIAC RHYTHM.

I mave no intention of deseribing the muscles of the heart, but will refer
for this purpose to treatises on anatomy. I will merely recall what is ne-
cessary to the comprehension of the pathology and treatment.

The heart is formed by a muscle situated between two serous mem-
branes, the endocardium and pericardium. It constitutes a marked de-
velopment of the muscular layer of the arteries. But instead of being
composed, like the vessels, of smooth fibres, the heart is formed of musecu-
lar fibres which are striated like voluntary muscles, but, nevertheless,
differ anatomically from the latter. We do not find the parallel and iso-
lated arrangement of the voluntary fibres, but, on the contrary, very nu-
merous anastomoses, which form a sort of reticulum. The connective
tissue uniting the fibres is scanty; it may be overloaded with fat.

The heart musecle differs, then, from other striated musecles in various
ways ; not alone by the anatomieal characteristics which I have enumerated,
but also in the fact that it is constantly in action. It is evident from
Marey's trace that the period of repose is almost nil compared with the
period of action. The cardiae muscle is endowed also with a very peculiar
nervous system, the anatomical and physiological conditions of which I
shall now sum up so far as this is possible in the present state of our
knowledge.

NEEVES OF THE HEART.

The nerves of the heart are derived from two sources, the eerebro-
spinal system and the great sympathetic ; they unite beneath the arch of
the aorta to form one of the most important plexuses in the economy, the
eardiac plexus. A large number of branches start from this plexus, fol-
lowing the vessels and entering the tissue of the heart to terminate in a
very peculiar manner. In my deseription I shall follow modern anatomists,
particularly Miot ' and Reynier.*

! Miot : Recherches physiologiques sur I'innervation du ecur, Bruxelles, 1876,
? Reynier: Des nerfs du ccenr, anatomie et physiologie. Thése d’ agrégation, Paris,
1580,
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AFFERENT BRANCHES.

The afferent branches are derived from the cerebro-spinal system and
the great sympathetic. The branches derived from the cerebro-spinal sys-
tem are supplied by the pneumogastric nerve,

1. Branches Supplied by the Preumogastric—The pneumogastric starts
from the posterior part of the medulla oblongata, from the restiform body,
i.e., from that portion of the posterior column of the cord which passes
toward the cerebellum and forms the inferior cerebellar peduncle.

The groove of origin of the pneumogastric is in the domain of the pos-
terior column of the medulla, but not in the econtinuation of the posterior
lateral column (Farabeuf).

The roots, to the number of six or eight fibres, approximate one another
in order to pass through the jugular foramen, and then form a ganglion.
This ganglion anastomoses with the glosso-pharyngeal, facial, and sympa-
thetic nerves, Beneath the jugular foramen the nerve forms the gangli-
form plexus and anastomoses with the internal branch of the spinal ac-
cessory, the glosso-pharyngeal, hypoglossal, and the cervieal ganglion of
the sympathetic.

The pneumogastric nerve, after all these anastomoses, supplies the
cardiac plexuses with branches which start from its cervical part, others
which start from the thoracic part, and finally branches which are detached
from the inferior laryngeal nerve.

The branches which start from the cervical portion of the pneumogas-
tric to pass to the cardiac plexus are two or three in number.

The first cardiac nerve, or superior cardiac nerve of Hirschfeld, is de-
tached from the pneumogastric a little below the superior laryngeal, re-
ceives in its eourse some branches from the carofid plexus (Valentin), and
unites below with the superior cardiac nerve supplied by the sympathetic.
According to Valentin, it receives branches of the second cardiac nerve
supplied by the pneumogastrie. It passes into the cardiac plexus, in part
directly, in part after having anastomosed with the other nerves of the
heart.

The second cardiac nerve, according to Valentin, is larger than the pre-
ceding one ; it often anastomoses with the third cardiac nerve before pass-
ing into the cardiac plexus.

The third cardioe nerve takes origin below the preceding one, anasto-
moses with the second cardiac nerve, and passes into the plexus.

According to Hirschfeld, the second and third cardiac nerves are not
constant.

The thoracic branches supplied by the pneumogastric are called inferior
eardiac nerves by Hirschfeld, and superior and inferior deep cardiac nerves
by Valentin. These nerves start from the pneumogastric immediately
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below the origin of the recurrent merve ; they anastomose with branches
supplied by the recurrent and sympathetic, and then pass into the eardiac
plexus,

The branches supplied by the inferior laryngeal nerve or the middle ear-
diac nerves of Hirschfeld, arise from the convexity of the curve of these
nerves. Those on the left side pass almost immediately into the plexus ;
those on the right side anastomose with the cervical branches of the
pneumogastrie and sympathetic before passing into the plexus.

2. Afferent Branches Supplied by the Sympathetic—These are derived es-
pecially from the superior, middle, and inferior cervical ganglia. Hirsch-
feld states that, like the pmeumogastries, they are more marked on the
right side than on the left, but this arrangement is not constant.

The superior sympathetic cardiac nerve 1s derived from the superior cer-
vical ganglion, anastomoses in its course with the laryngeal plexus and the
middle sympathetic nerve, then, in the thorax, with the fibres of the re-
current and pneumogastric nerves, before entering the plexus.

The middle sympathetic cardiae nerve arises from the middle cervieal
ganglion and enters the plexus at its upper and lateral part.

The inferior sympathetic nerve arises from the inferior cervical ganglion,
sometimes from the first thoracie ganglion. It anastomoses in its course
with the middle sympathetic eardiac merve, and the recurrent laryngeal,
but, according to Cruveilhier, this anastomosis is merely apparent and the
nerves are simply in apposition.

To these nerves must be added the depressor nerve of Cyon and the
accelerator nerve of the same author, but it will be better to consider them
as efferent branches.

CARDIAC PLEXUS.

The cardiac plexus, formed of numerous branches, some of which are
of large size, and of nervous ganglia, is situated in front of the bifurea-
tion of the trachea, above the right branch of the pulmonary artery, to the
right of the strand which results from the obliteration of the ductus arteri-
osus, and below and to the left of the angle formed by the ascending and
transverse portions of the aorta.

The cardiac plexus is very constant in its arrangement ; it is divided
into three groups (Hirschfeld, Cruveilhier, Sappey, Reynier).

The anterior group is observed readily, without dissection, through the
transparent pericardium. It spreads over the anterior surface of the as-
cending part of the arch of the aorta, between the latter and the pulmonary
artery. This group furnishes filaments to the aorta, pulmonary artery,
right auricle, and anterior groove of the heart ; it also supplies branches to
the lymphatic glands and the remains of the thymus gland. With this
group is connected a small ganglion deseribed by Andersch under the name
thyroid ganglion, and another more important one, that of Wrisberg, situ-
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ated between the superior vena cava and the trachea. This ganglion of
Wrisberg, situated in the median line, serves to unite the right and left
afferent cardiac nerves,

The middle group of the cardiac plexus is situated behind the arch of
the aorta, between the latter and the trachea, and above the right pulmo-
nary artery.

The posterior group is separated from the preceding by the right
branch of the pulmonary artery ; it is situated in front of the bifureation
of the trachea. It communicates freely with the anterior and posterior
pulmonary plexuses, and with the superior tracheal and wsophageal plexus.

It supplies branches to the aorta and pulmonary artery upon their pos-
terior surface and then passes into the tissue of the heart, being distributed
to the auricles and ventricles.

EFFERENT EBEANCHES.

The prineipal cardiac plexus gives off branches which go to form the
anterior and posterior cardiac plexuses as well as the coronary plexuses.

The left and anterior cardiac plexus follows the anterior coronary ar-
tery and divides into two branches, one of which follows the groove sep-
arating the auricles from the ventricles, while the other passes along the
anterior interventricular groove.

The posterior cardiac plexus follows the posterior coronary artery. It
also divides into two branches, one following the auriculo-ventricular groove,
the other the inferior or diaphragmatic interventricular groove and anas-
tomosing at the apex of the heart with the anterior plexus. These plexuses
distribute branches to the auricles and ventricles and also, according to
Vulpian, to the coronary arteries.

Some of these branches present in their course minute ganglia, de-
scribed by Remak in sheep, and the existence of which in man is admitted
by Kolliker. According to Ranvier' these ganglia do not resemble the
spinal ganglia ; they are simple collections of more or less numerous pe-
culiar cells. These cells contain a large nucleus, not situated in the centre,
as 1s usually the case, but at one end. The cells are surrounded by a cap-
sule containing nuclei belonging to endothelial cells, situated mainly near
the hilus of the ganglion. Aeccording to Ludwig, Biddle, and others,
these cells are never multipolar, but only bipolar or unipolar, especially the
latter, with their prolongation directed toward the periphery.

Another peculiarity has been observed by Beale, Julius Arnold, and
Ranvier. The nucleus contained in the cell situated beneath the capsule is
connected with a straight nerve-fibre, around which is twined another and
more slender fibre. The coils formed by this fibre become closer as they

! Ranvier : Gazette Médicale, 1878, No. 7, 16 février.
3
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approach the cell and are lost in the enveloping substance. Aecording to
some, these intracardiac ganglia are derived from the sympathetic (Kolli-
ker) ; according to others, from the pneumogastric nerve (Beale). Ran-
vier inclines to the latter opinion.

Termination of the Cardiac Fibres.—The cardiac fibres possess no
myeline for some distance before arriving at their termination, and the
absence of the medullary sheath in the latter part of their course renders
the study of these fibres very diffienlt. The chloride of gold method of
staining shows that they terminate in anastomosing meshes,

According to Ranvier," when the nerve reaches a muscular fibre its
diameter is exceedingly small, and measures 1, 2, or at the most 3 mm
The nervous fibrillee then enter the muscular fibre, dividing and subdivid-
ing in its thickness, sometimes before ; they penetrate into the muscle-cells
and pass to the cells of the myocardium, appearing to anastomose with
one another and forming a plexus, the meshes of which are a little larger
than the muscle-cells themselves. It must be noted that each of the cells
composing a muscular fibre does not receive directly a nervous fibre.

Puysiorosy oF THE NERVES oF THE HEeant.

Action oF THE IxTracarDIAC NERvVOUS SvsteMm ; THE ParT PLAYED BY THE
GawerLia.—The first experiment showing the action of the ganglia was per-
formed by Volkmann (1844). If the heart is cut into a number of pieces,
those which do not contain ganglia cease to beat, while the others con-
tinue their rhythmiecal movement.

It must be added, as an oftset to this experiment, that if the immobile
parts are stimulated by the faradic current, they will again contract (Eck-
hard and Heidenhain), but with this difference, that they do not display a
rhythmical movement, but merely a galvanic execitation at the moment of
breaking the current (Ranvier).

There is still another offset to Volkmann's experiment. Stannius
showed (1852) that the heart will be arrested in diastole if, instead of cut-
ting it into several pieces, a ligature is tied around the sinus of the vena
cava in order to separate it from the heart.

The experiment of- Stannius being of fundamental importance, I will
describe it in full :

1. He laid bare a frog’s heart and applied a ligature to the venous
sinus at the point where it empties into the auricle ; the heart stopped
beating at once. If the ligature is applied upon the auricles between the
sinus and the ventricle, i.e., a little below the situation of the ligature
mentioned above, the heart remains immovable while the parts above con-
tinue to beat.

' Ranvier : Anatomie générale, p. 153. Recherches sur la grenouille et la tortue ter-
restre.
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9. If the heart is thus arrested by ligature of the sinus, and a second
ligature is placed around the auriculo-ventricular groove, the auricles re-
main at rest, but the heart recovers its activity.'

Ranvier * interprets Stannius’ experiment upon the hypothesis of the
existence of inhibitory and exciting centres in the heart. This hypothe-
sis is not accepted by Vulpian, who admits the existence merely of excit-
ing intracardiac ganglia. He adds this interesting fact, that, whatever may
be the electrical stimulus employed, the cardiac muscles can never be
placed in a condition of tetanus.

Tue Rore oF THE Exrracakpiac Nervous System ; Acrion oF tEE PxEU-
smoGastrics oN THE HEearr ; Ixmmrrory Nerves,—The capital fact in this
particular is that the pneumogastric nerve is h nerve of arrest. At first
this property of the pneumogastric was observed solely under the influ-
ence of the electrieal eurrent, but Dastre and Morat have shown that the
nerve responds to stimulation of every kind, mechanical or chemical, by
an identical effect, viz., arrest or slowing of the heart’s action.’

In order that this effect be manifested in mammals, it is merely neces-
sary that the opposing system be enfeebled by section of the accelerator
nerves, by freezing the amimal, the condition of ansmia produced by a
rapid hemorrhage, the injection of earbonate of soda, ete.

The inhibitory action of the pneumo astrics being no longer dis-
puted, let us see the results of physiologieal experiments.

1. Stimulation of the Intact Pneumogasirics.—The Weber brothers have
shown that faradie stimulation with a strong current produces, first, retar-
dation or momentary arrest of the heart ; second, lowering of the intracar-
diac pressure.

2. Ejffects of Section of the Pneumogastric.—At the present time it is
believed that these effects are of two kinds : at first the mechanical irrita-
tion of the nerve, torn in its continuity by the action of the cutting instru-
ment ; then the separation of the heart from the centre of origin of the
cut nerve.

In the primary irritation an action is produced on the one hand upon
the centrifugal branches which pass to the heart and, on the other hand,
upon the centripetal branches. Of these two effects, the second is much
more prominent and appears earlier.

The ligature of one pneumogastric, the other being intact, produces
retardation of two or three beats. F. Franck admits that this action is
produced by a reflex which passes through the other pneumogastrie, rather
than by a direct action upon the lower end of the nerve. In fact, if, after
the nerve has been tied, a second ligature is applied lower down, no
action upon the heart is produced. But if the second ligature is applied

! Stannius: Zwei Reihen physiologischer Versuche. Mueller's Arch., 1852.
*Ranvier : Loc. cit., Gazette médicale, 1878, No. 7, 16 février.
3 Dastre and Morat ; Société de Biologie, Aotit, 1877.
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above the first, the same phenomenon of temporary retardation is pro-
duced.

The second ligature placed below the first will act in exceptional in-
stances when the animal is in such a condition that the pulsations of the
heart are already notably lower than the average, either from section of
the accelerator nerves, from freezing, or from a hemorrhage (Dastre and
Morat).

If one pneumogastric has been cut and a ligature is applied to the
other, temporary retardation will be produced, as in the precéding case.
The explanation of this is not easy, since we can no longer rely upon the
return of the irritation through the opposite nerve, We are foreed to
assume that the reflex passes through the same nerve before the ligature
has had time to destroy the continuity of the fibres ; but this is a very.
subtle explanation. All that ean be said is that the produection of this re-
tardation is prevented by the administration of chloroform, eurare, and
atropine.

Finally, if a ligature is applied above the preceding one, no further
effect is produced, as could be readily predicted.

After this temporary retardation, produced by the temporary irritation
of the nerve, the real phenomena of section make their appearance, i.e.,
acceleration and increased reularity of the cardiac pulsations. The
acceleration had been noted by Meyer in 1825. The inereased regularity
was not observed until later, and then in the dog, who habitually has an
irregular pulse. The explanation of this fact has been given by von Bez-
old ; it is the suppression of the inhibitory influence produced by the
pueumogastries. In faet, if the inhibitory action of this nerve has been
destroyed by large doses of atropine or curare, section of the nerve does
not give rise to acceleration.

Dastre and Morat have shown, in addition, that in asphyxia, the syn-
cope is not a phenomenon of cardiac atony, but the result of the exag-
oerated activity of the pneumogastries.'

The secondary action of this acceleration of the movements of the heart,
without inhibition scon leads to the death of the animals from inanition,
the food acecumulating in the wesophagus without the power of being pro-
pelled farther. V. Aurey attributes the fatty degeneration of the heart
found upon autopsy to the inanition rather than to the overwork of the
heart.

The effect of irritation of the central end of the cut vagus, when the
other nerve is intact, varies according to the intensity of the irritation. In

' We have still another proof of this interpretation in the fact that in emphysema
with dilatation of the heart and a tendency to asphyxia, systole is prolonged and the
two periods of silence being equalized, the rhythm in anscultation approaches that of a
pendulum. Pidoux first observed this peculiarity and gave it the name pendulum
bruit.
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1856, Budge, who had produced vigorous stimulation, stated that stimula-
tion of the central end allows the cardiac pulsations to continue, but arrests
the respiratory movements; then the arterial pressure is raised and a
sudden and violent systole is produced followed by retardation. In this
case the pneumogastric acts like an ordinary sensory nerve ; its irritation
produces anxiety and suffering.

But if the irritation is moderate and the sensibility of the animal de-
stroyed by a narcotic or anwesthetic, we observe an arrest, or at least retar-
dation with lowered pressure. There is, then, an inhibitory reflex action,
which pursues the following course : it ascends the central portion to the
bulbar nucleus of origin, then passes to the opposite nucleus and descends
in the opposite vagus, which has been left intact. The action is the same
as if the opposite nerve were stimulated directly. This inhibitory action,
produced by stimulation of the central end, is not produced if the other
prenmogastric nerve has been cut.

Stimulation of the peripheral end of the cut pneumogastric by electrieal
currents produces retardation of the pulse, and this effect is more marked
upon a cut nerve than upon an intact one ; it also inereases for some time
after the section has been made. But it must be observed that this re-
tardation is not produced immediately; one or two seconds elapse in warm-
blooded animals and twenty-five or thirty seconds in cold-blooded animals
(Legros and Onimus). Tarchanoff ascribes this variation in the retarda-
tion to the period of the cardiac reveolution in which the operation is per-
formed. The effect is more rapid if the stimulation is produced at the
end of diastole or the beginning of systole; it is delayed if the irritation is
effected during another period. The minimum retardation is one cardiac
revolution, the maximum two revolutions. The inhibitory action is thus
delayed, but, on the other hand, it is prolonged beyond the irritation ;
then the contractions make their reappearance, slowly at first, then more
rapidly.

It 1s a peculiar phenomenon that if the stimulation which produces the
arrest is prolonged, the arrest does not persist and the heart again begins
to beat. The arrest is therefore a transitory phenomenon ; it does not last
more than fifteen to twenty seconds in a warm-blooded animal. After the
arrest of the heart, the pulsations have an extraordinary amplitude, al-
though the energy of the ventricular eontraction has not increased (Arloing
and Tripier); this is due to the fact that the resistance has diminished
because the arterial system is relatively dilated during the arrest of the
heart.

A last word with regard to the pneumogastric. This nerve contains
various kinds of fibres, and those which bear the name of inhibitory fibres
are derived from the spinal accessory through the internal anastomotic
branch. This is proven by the fact that, when the spinal aecessory is
pulled out by the roots, the inhibitory action of the vagus is abolished.
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Tug Part pLavep BY THE Extracarprac NErvous SysTeM ; THE GREAT Sya-
PATHETIC ; THE AcCELERATOR NERvES.—Prochaska was the first who attrib-
uted the cause of the heart's action to the sympathetic system. In faet,
stimulation of the sympathetic renders the pulsations of the heart more
frequent, at the same time that the systoles are shorter (Donders, Baxt),
so that, despite the much greater number of cardiac contractions, the ar-
terial tension isincreased very little or not at all. In this case the diastole
is shorter than in the normal condition, and the heart is not filled com-
pletely. The quantity of blood received by the ventricles being thus di-
minished, the amount discharged by them is also lessened (Marey).

Stimulation of the sympathetic may accelerate the pulse considerably
(500 per minute in the rabbit, Wendt), but it does not produce tetanus, as
it would if the motor nerve of another striated muscle were irritated.

It follows from these experiments that it is probable that the sympa-
thetic does not act directly upon the cardiac muscle, but rather upon the
intracardiac ganglia.

This hypothesis is found to be verified more and more as experiments
are multiplied.

F. Franck has shown, in addition, certain characteristics of the acecele-
rator nerves. If an irritation is applied, separately, to one of the accelera-
tor nerves—for example, the cardiac nerve which is derived from the infe-
rior cervical ganglion (superior cardiac nerve of Schmiedberg)-—it will be
found that the stimulation undergoes a delay which is disproportionate to
the short course of the nerve; the retardation is more than a second.
Then, after the irritation has ceased, the acceleration of the heart is pro-
longed. In order to produce an effect a stronger stimulus must be ap-
plied to the accelerator nerves than to the inhibitory nerves. Moreover, the
action of the accelerators, like that of the inhibitory fibres, may be inter-
fered with by a reflex produced by the suffering experienced by the animal.

‘While the right pneumogastric often appears to have a greater inhib-
itory action than the left pneumogastrie, the sympathetic of one side does
not appear to have any greater accelerating action than that of the other.

The effects of section of the sympathetic are by no means so distinet as
those of section of the pneumogastrie, and this is readily understood. The
sympathetic, by its numerous anastomoses, forms a sort of network, so
that when the principal strand is divided, the anastomoses above and below
re-establish the connection.

Tue Cextee or Onicix oF THE CENTRIFUGAL NERVES.

As the nuclei of origin of the pneumogastric and spinal accessory
nerves are situated in the medulla oblongata, the centre of inhibitory action
has been sought in that region ; while, as the sympathetic receives spinal
nerves along its entire course, the centre of accelerating action has been
sought in the cord.
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In 1841, Budge noticed that upon irritating the lower surface of the
medulla, or on passing an interrupted current through it, arrest of the
heart was produced. In the same manner as in irritation of the pneumo-
gastrics, the arrest oceurs during dinstole, and does not persist, even
though the irritation continues. If the pneumogastrics are cut during the
experiment, the arrest of the heart’s action ceases. The same effects are
produced by a blow upon the medulla, as by eleetrical stimulation (Vul-
pian). On the other hand, destruction of the medulla suppresses the
inhibitory action, and, the accelerators having lost their antagonists, the
pulsations become more frequent. The inhibitory centre is not very well
defined ; it appears to be less cireuamscribed than the respiratory centre,
and corresponds to Budge’s cilio-spinal region.

Carprsc ReEFLEXES—SENSORY NERVES.

NERVE OF LUDWIG AND CYON.

Upon dividing the pneumogastric and stimulating the central end, the
arterial tension is lowered. Ludwig and Thiry showed that this is not due
to an action upon the heart, but upon all the vessels of the body, more es-
pecially those of the abdomen. They found that in cases of irritation of
the cord, diminution of the vascular field was produced by the contraction
of the small vessels. Ludwig and Cyon showed that this action is due to
a nerve which starts from the heart, ascends in the pneumogastrie, and
passes to the medulla oblongata.

This nerve is very sensitive ; if it is titillated or pricked in the rabbit
it gives rise to pain or cries. If it is cut, and the peripheral end irritated,
no effect is produced, but if the central end is stimulated, a diminution of
pressure results. This depression is due to a dilatation of all the small
vessels (Ludwig and Cyon) and to an increase of the respiratory move-
ments (F. Franck).

Vulpian explains the action of the nerve in the following manner:
““When the heart, under the influence of an obstruction to the pulmonary
eireulation, or some other cause, becomes distended with blood, and ex-
periences difficulty in emptying itself at each ventricular systole a specific
impression will be produced upon the peripheral ends of the cardiac nerves,
either in the endocardium or the myoecardium itself. The inhibitory
nerves are thus brought specially into play. They conduet to the medulla
the impression which they have received, and, through the medium of the
bulbo-spinal centre and the vaso-dilator nerves, a general vaso-dilating
action is produced, particularly in the mesenteric vessels through the
action of the splanchnic nerves. If the heart, on the contrary, receives
less blood than in the normal condition, the opposite effect will take place
throughout the vaso-motor apparatus. The vaso-constrictor nerves will be
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stimulated, the majority of the small vessels will be more or less constricted,
and the blood, being subjected to a greater wvis ¢ flergo in the veins, will
flow more abundantly into the heart.”

The sensibility of the inner surface of the heart was proven by an ex-
periment made by Claude Bernard (1868). Upon touching the endocar-
dium with a thermometer, the movements of the heart were aceelerated.

From a recent thesis of Laffont, it appears that each depressor nerve
has a nucleus of origin in the floor of the fourth ventricle near the origin
of the pneumogastric. The nerves then descend through the first two
pairs of dorsal nerves and pass to the dilating fibres of the abdominal vis-
cera.

In 1880, F. Franck discovered other centripetal fibres. These fibres,
starting from the endocardium, have no reflex action on the vessels, but
rather upon the respiratory organs. An irritating injection when thrown
into the right heart not alone gives rise to arrest or retardation of the
Leart, but also to respiratory disturbances, characterized most frequently
by arrest of respiration.




CHAPTER VII.

VARIATIONS IN THE PULSE—PALPITATION—LIPOTHYMIA—SYNCOPE.

WEe have seen in the last chapter that the heart possesses two sets of
nerves, viz., inhibitors and accelerators.
We copy from F. Franck the following table, which sums them up :

CENTRIFUGAL NERVES.

ay.e : Fibres of the pneumogastric (fur-

i B“"Egugggf;;igglmhﬂj e S e A
; 3 Cessory).

[ [ 1. Following the

course of the

A. Fibres contained in nerve (Schiff).

the pneumogastric | 2. Following the

Bulbo-spinal and coming from the superior laryn-

centre (Schiff). 7  spinal accessory. geal and Ga-

len’s anasto-

| mosis (Schiff).

Accelerator B. Fibres contained in the sympathetic de-
Nerves. | | rived from its superior anastomosis.

" A. Filaments of the cervical sympathetie.

B. Fibres derived from the last four or five
cervical nerves, and which form the ver-

Cervico-dorsal J _ tebral nerve of v. Bezold (Bever, Cyon).

centre. C. Fibres derived from the first two dorsal

nerves (Cyon, Cl. Bernard, Stricker).

D. Fibres derived from the third, fourth, and

L | fifth dorsal nerves (Albertoni, Bufoldini).

CENTRIPETAL NERVES.

The nerve of Ludwig and Cyon, visible in the rabbit ; starting from the
heart, passing toward the pneumogastric, with which it unites to reach the
medulla oblongata, then descending in the first two dorsal nerves to join
the sympathetic and terminating in the abdominal viscera.

Centripetal fibres of F. Franck, starting from the endoecardium, passing
to the medulla oblongata, and reflected upon the motor apparatus of res-
piration.

Fibres of Paglioni, starting from the perieardium and passing to the in-
tracardiac ganglia (?).
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The inhibitory and accelerator apparatus are not developed at the same
time. Dastre and Morat desecribe their development as follows :

1. During feetal life and immediately after birth, the extracardiae inhibi-
tory apparatus does not act. At the same time the accelerator apparatus per-
forms its function, in a word, the former has the better of the antagonism.

2. Some time after birth, from the second to seventh day in the cat (Au-
rep), the pneumogastrie begins to acquire the power of inhibiting the heart.

3. A little later (during the third week in the cat, Aurep) the pneu-
mogastrie inhibitor exercises its function. Artificial irritation arrests the
heart ; section of the vagi accelerates it. But at this early age the advan-
tage is still on the side of the accelerator system, hence the pulsations are
much more frequent than in adult life.

4. In the adult, the inhibitory system finally assumes the predominance.

These data are in accordance with the results of clinical experience
concerning the frequency of the pulse.

At the end of fcetal life the heart beats 135 to 140 times per minute ; at
the period of birth, 120 to 130 times a minute ; from ten to fifteen years,
76 to 91 times; from twenty to twenty-five years, 69 to 73 times; from
twenty-five to sixty years, 69 to 73 times. After the age of sixty the pulse
diminishes in frequency ; Richeraud has seen it fall to 29 in a man, aged
eighty-eight years.

Apart from these averages there are individual variations. Sex pos-
sesses a certain influence. Aecording to Quetelet, the pulse is more fre-
quent in females than in males by 1 to 4 pulsations ; according to Guy this
increment is 7 to 8 per minute. It is said that the pulse is more frequent
in large persons than in small ones.

Position often influences the frequency of the pulse. Guy gives the
following averages:

When the individual is lying down ......... 66 pulsations.
at i Henbed , ol de i 71 e
L £ Btanding, . iicaive sis 81 EE

Exercise changes the rapidity of the pulse. If the exercise is not pro-
longed, the pulse is accelerated ; if continued until fatigue ensues, the
pulse becomes slower (Richtenfels, Froehlich).

The pulse also varies according to the meals, and becomes more rapid
after each repast. A nitrogenous diet accelerates the pulse more than
starchy food.

The pulse may be full or small, strong or weak, rapid or slow, hard or
soft.

PAvprTATION.

The term palpitation refers to frequent, rapid, sudden impulses of the
heart, of which the patient has move or less knowledge, and which are ac-
companied by anxiety, sometimes even by dyspncea.
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G. Ste ' mentions the following characteristics of palpitation :

1. The pulsations are more frequent.

2. The cardiac pulsations often are more rapid, i.e., the duration of
each impulse is less than normal,

3. The cardiac contractions appear to be more forcible and usually are
perceived much more readily ; but it has not been proven that they are
really more vigorous.

4. The pulsations are accompanied ordinarily by a modification of the
timbre of the heart-sound.

5. In the majority of cases peculiar sensations are noticed by the patients.

6. Finally, the palpitations may coincide with disturbances of the
rhythm or even with intermittency in the heart’s action.

Palpitation may be continuous or intermittent, but it varies constantly
in intensity.

Let us return to some of these characteristics. Palpitation may be
temporary and only appear for a few seconds, minutes, or hours; it may
continue during sleep. At other times it is continuous.

Fi1a. 9.—Trace of the Apex of the Heart in a Young Emotional Girl.

It may give rise merely to trifling sensations ; at other times, it is felt
like the blows of a hammer, either in the eardiac region or the neck, and
1s often accompanied by anxiety or even by dyspneea. The patients often
are unable to lie upon the left side without experiencing dyspncea.

Percussion affords negative results, auscultation merely shows that the
sounds are produced more brusquely; this suddenness often is more
marked for the second sound, particularly the closure of the pulmonary
valves. The force of the pulse may be retained, but it is often weal,
sometimes even insensible.

Palpitation may be idiopathie, i.e., the heart may be peculiarly emotional,
apart from any morbid condition either of the cireulatory or other organs.
Thus we may mention the excitement produced by examination of a patient.
This acceleration of the pulse is known generally under the term “ medical
pulse.” Tt stops ordinarily at the end of five or ten seconds, but in some
emotional patients it may last during the entire visit of the physician.

! G. 8ée: Dn diagnostic et dn traitement des maladies du ceeur et en particulier de
lenrs formes anomales, p. 128, 1879,
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As a rule palpitation indieates a nervous or circulatory disorder. The
nervous disorders are usually of a functional character, such as the con-
genital disposition known as nervosisme and which responds by palpitation
to the slightest emotion (Fig. ¥). Then follow hysteria, hypochondriasis,

Fig. 10, =Trace of the Pulmonary Artery in an Ansemic Girl.

and the other psychical affections; then diseases of the brain and spinal
cord or their membranes. It may be produced also by some loeal nervous
affections, such as tumors along the course of the nerves of the neck or
chest, neuritis or other nervous lesions.

0
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F16, 11.—Trace of the Pulmonary Artery in & Young Girl snffering from Incipient Toberculosia,

Palpitation may also be produced by changes in the blood, and at the
head of these must be placed ansemia. In Fig. 10 I give the trace taken
at the level of the pulmonary artery with the cardiograph in a chloro-an-
semic girl. Palpitation may be produced also by intoxiecation from aleohol,
cuﬁee, tea, and tobacco.

Fia. 12 =Trace of the Apex of the Heart, from the snme Patient,

At the beginning of pulmonary phthisis, although the lesions may be
scarcely indicated, reflex irvitation of the accelerator nerves oceurs and econ-
sequently palpitation. These patients, consulting us with regard to the car-
diae disturbance, are confronted often by the diagnosis of h:;;;;inning phthi-
sis. An illustration of this form of palpitation is shown in Figs. 11 and 12,
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taken from a girl with beginning tuberculosis at the apex of the left
lung.

Finally, palpitation may be symptomatic of dyspepsia, usually of the
flatulent variety, In this form of the affection the patients complain of an
intercostal pain at the level of the apex of the heart. They also complain
of contractions in this region, of a sort of painful spasm. Examination of
the heart reveals nothing but palpitation, but elinical examination enables
us to recognize dyspepsia, usually of the flatulent variety, with dilatation
of the greater cul-de-sac of the stomach. It is then found that the pal-
pitation is produced particularly by the stomach, which is presented to the
heart like a drum, upon which the apex beats. Careful examination shows
that the pain is produced by stretching of the diaphragm at the point of
its insertion into the ribs. When the primary disease recovers the palpita-
tion disappears.

LipoTHYMIA AND SYNCOPE

As the accelerator system of the heart may be brought into play by
various causes, so also may the inhibitory system. I have already men-
tioned the depressing emotions, such as fear, fright, physical pain, in this
connection. The effects of heat and of pregnaney also belong to this cate-
gory. There is another disease of this kind which I have deseribed in the
¢ Traité de Therapeutique,” under the name * theatre sickness,” and which
should find a place here.

It oceurs almost always in strangers in the city, who dine rapidly and
reach the theatre in a heated condition. The patients, usually females,
begin by suffering from dyspneea and oppression ; then, as the audience
fills the room, the effects of the heat are felt more and more. Syncope oc-
curs usually toward the beginning of the second aet. This fact is so
constant that at the Comédie Francaise, of which I am one of the phy-
sicians, I have, for a long time, not seen the second act.

Young women, at the beginning of pregnancy, are more exposed than
others ; thus, when young married eouples eome to Paris to spend the
honeymoon, the * theatre sickness” may be the first indieation of preg-
nancy. Attacks of hysteria with relaxation of the limbs may be distin-
guished from ¢ theatre sickness” by the fact that the pulse remains un-
affected in the former. 3

I have already quoted the experiments of Dastre and Morat upon the
action of the blood in asphyxia. If asphyxia is prolonged in an animal, the
pulsations become more infrequent and weaker, and syncope supervenes.
In these cases this results from a reflex action upon the pneumogastrices ;
sinee, if these nerves are cut, the heart resumes its pulsations.

Among the causes of arrest of the heart’s action must be mentioned the
use of anwsthetics, particularly chloroform, which, apart from the pain






CHAPTER VIIL

ANEMIA,

It often happens in boys and girls that ansemia produees palpitation of
such violence that the physician may dread the development of hyper-
trophy. In addition, the murmurs produced by anemia may possess the
ronghness of organie murmurs and, if they are not localized with great
precision, the patients may be supposed to have cardiac disease.

I will here give the chief characteristics of ansmic murmurs, referring
for further details to the paper which I have published on this subject.’

Ospservation IV.—Blanche H——, sixteen and a half years of age, a
flower girl, entered the hospital April 15, 1877. She began to menstruate
at fourteen years, the courses then appea,reﬂ very urregularly for six
months, after which they were suppressed and replaced h} leucorrheea.
She also complains of gastralgia.

Upon auscultation an -E!Kfl‘Eluﬂlj' loud blowing murmur is heard in both
jugulars. A loud, hard, rasping systolic murmur is heard at the level of the
second left intercostal space. This murmur extends over a space as large
as a two-franc piece ; it is followed by a clear, valvalar click. In addition,
the intercostal space is elevated at each systole and the finger distinetly
perceives a thrill. The blowing murmur diminishes considerably when
the patient is seated and remains in a sitting position.

She improves rapidly under the administration of arsenite of iron, and
leaves the hospital at the end of a month, very much improved ; the mur-
murs have diminished but are still present.

Every pathological murmur is recognized by three characteristies, its
time, situation, and timbre.

The anemie blowing murmur is sitnated in the second left intercostal
space near the sternum, at the point which corresponds to the trunk of
the pulmonary artery. It extends over a distance of 5 ctm. When the
murmur is reduced to its smallest dimensions, it is always found in the
second intercostal space.

But it often hap]:uens that the murmur is not eonfined to this space. It

e

1C. Paul: Sur le bruit de souflle anem:}-spamn&dlque de 1'artére pulmonaire (lesignu
genéralement sous le nom de bruit anémigque de 1a base du coeur. Sociéte Médicale des
Hipitaux, January 11, 1878, and in Union Médicale.
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may extend to the third or first space or to both, but the mazimum of its
intensity is found always in the second space (Fig. 15).
In these cases the blowing murmurs are always intense, and in one or

Fia. 13. Fra. 14,

two cases I have found the murmur extending even into the second right
intercostal space.

In a third type of localization of the ansemic blowing murmur, the
maximum of intensity is found in the third left intercostal space ; this oe-
curs when the sternum is very short and the heart apparently situated

F1ao. 15 Fra. 16.

lower. From the third space the murmur may be continued into the
second, and if the sternum is very short, it sometimes descends even into
the fourth space (Fig. 16).

In a fourth class of cases the murmur is propagated to the apex or
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may there form a new locality. These cases are rare, but I have observed
them twice (Fig. 17).

The ansemic blcm‘ing murmur, then, is situated always to the left of
the sternum and, unless the latter is abnormally construeted, in the second

F1a. 17.

intercostal space at a point corresponding to the pulmonary artery. It is
often propagated upward and downward, sometimes even forms a new
localization at the apex.

The murmur in the pulmonary artery always coincides with a bilateral

Fi1a. 18.—Reprinted from Potain.—1I., Pulsations of the jugular vein; IT., puleations of the radial; TIT.,
'P'ﬂJr"ﬂ-tl-'Tﬂi of the carotid - IV.. PREE]ES 1 fonz of the H{ Lk o of the heart. A, ;:n:nr::-;:s-;i*,‘l} rl_"ull_'li_l'_l'ﬂ of the vein 4
D, depresgion prodnced by the diastole of the auricle ; B, depression produced by diastole of the ventricle;
H, beginning of ventricular systole ; K, end of the ventricular systola.

cervical murmur, or at least with a right cervical murmur. This murmur
1s situated very probably in the cervical veins, as is shown by the traces
obtained by Potain' (Figs. 18 and 19).

! Potain : Du mouvement et des bruits qui se passent dans les veines jugulaires
Mémoires de la Société Médicale des Hopitanx, p. 3. 1867.

4
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We may say, therefore, that anmmic blowing murmurs have three
prineipal sites :

1. A cervieal site, particularly upon the right side.

2. In the pulmonary artery.

3. At the mitral valp€ O

The second site igfmever found without the first, nor the third without
the other two. | L€ : 4

The second char cteristle of a cardiac murghur is the period of its oe-
currence. It is. reafily seen-that- the anmfhic murmur begins at the
beginning of systole afd,_cdbntinues during~a portion of this périm:'l : A8 &
rule it persists during almost-the-entire systole and includes the lesser
period of silence, so that the murmur terminates” generally in a sudden

-~ FiG. 19.—Reprinted from Potain.—I., Pulsations of the jugulsr vein ; 11, radial pulse; I1I., apex of the
heart, A, progressive repletion of the vein; B, aoricular contraction; C, ventricular contraction ; D, au-
ricular dilatation ; E, ventricular dilatation.

manner, i.e.,, by the clicking of the semilunar valves. This click is
usually superficial and distinet, and indicates the suddenness of the return
flow and consequently the spasm of the vessels.

In some ecases, however, the murmur is a little delayed and the normal
first sound is heard before it. The rhythm then consists of three sounds,
a click, a blowing murmur, and a click, the latter being particularly sharp.

Onservarion V. dnemia with Delayed Murmur.—The patient, suffering
from very marked chloro-ansemia, presents pallor of the integument and
mueous membranes.  Auscultation shows a bruit de diable in the vessels
of the neck on the right side, slightly on the left. At the level of the
pulmonary artery is heard a blowing murmur, ocecupying the second, first,
and a part of the third left intercostal spaces. The murmur is systolie, lasts
throughout the entire systole, and is followed from time to time by a
sharp valvular click. The rhythm of the pulmonary artery is that of a
bruit de galop composed as follows : A elick, followed without an interval
by a prolonged murmur ending with the semilunar elick.

The blowing murmur diminishes in the sitting position, and is in-
creased in the horizontal position ; it is also modified by the cessation of
respiration.



AN EMIA. o1

The contractions of the heart become less frequent, they fall from 92
to 7 The blowing murmur i1s prolonged and becomes more distinet.

T‘. hen respiration is arrested with Lihnt the murmur diminishes with-
out disappearing completely ; then, when the effort ceases and the patient

makes full inspirations, the murmur resumes its intensity and duration in

proportion to the amplitude of the waves of blood.

During normal respiration the pulse beats 84 ; during the effort, 80 ;
after the effort, 84.

The third characteristie of the ansemo-spasmodic murmur is its timbre.
This is usually soft, like a puff of steam, but in some cases it assumes a

Fia. ¥, —Trace of the Pulmonary Artery in a Young, Non-chlorotic Gir!, suffering from slight Bronchitis
withont Fever.

roughness which approaches that of organie murmurs, and it is not rare
to find it altogether rough and accompanied by a thrill.

We will not be astonished, therefore, to find that as the finger perceives
the impulse of the artery, the cardiograph furnishes the corresponding
trace (vide Fig. 22, compared with Figs. 20 and 21).

Fig. 21,—Trmce of the Apex of the Heart in the Same Individual.

If we compare the trace taken upon the pulmonary artery in ansmie
individuals, the spasmodic character of the systole will be found indicated
by the much greater elevation of the needle (Fig. 23).

Fig. 22, —Trace of the Apex of the Heart in an Anmmic Individual,

The anzmic murmur presents two other important characteristies : it
is modified by position and by the character of the respiration. The
modification by position consists in this, that the murmur is less intense
in the vertical than in the horizontal position. The explanation of this
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phenomenon appears to me to reside in the fact that the arterial pres-
sure in the pulmonary artery is feeble. According to Marey it is only
one-third of that in the aorta, Experiments made upon the horse have
shown that the pressure in the right ventricle is 24 to 30 mm. of mercury,
and in the left ventricle 95 to 140 mm. We can understand how gravity
will possess a notable influence upon circulation of such feeble pressure,
while it acts bt little upon the left ventricle, the energy of which is three
times as great.

Furthermore, if the patient ceases to breathe without making any
effort, the first eardiac revolutions will give more distinetness to the blow-
ing murmur ; then it remains stationary. If respiration is stopped while
the patient makes an effort of expulsion, the murmur gradually diminishes,
and often ceases altogether ; then, if the patient again begins to breathe,
it gradually becomes more intense than it was at the beginning of the
experiment.

Fic. 23.—Trace of the Pulmonary Artery in an Anemic Individoal,

All these conditions, viz,, its situation at the level of the pulmonary
artery, its occurrence during systole, and the superficial character of the
murmur, lead me to believe that the murmur is venous in its origin and
situated in the pulmonary artery. The results of the change of position,
and the modification of respiration have convinced me that the murmur is
situated in the pulmonary artery. I know that this opinion has not been
accepted by all, but I feel convineed that, when carefully examined, it will
be adopted generally.

Differential Diagnosis between Anemo-spasmodic Murmurs and Extra-
cardiac Murmurs.—During the past ten years Potain has directed our at-
tention to the interesting murmurs associated with the movements of the
heart, but entirely independent of diseases of the organ, and due to certain
accidental relations of the heart with adjacent organs. )

These extracardiac murmurs present the following characteristics in
common with ansmic murmurs :

1. They are heard at a point where the lung is situated in front of the
heart and aorta and, in consequence, of the pulmonary artery.

2. They have a soft quality and sometimes are distinetly superficial.

3. The suspension of the respiratory movements modifies their intensity.

4. The intensity diminishes considerably when the patient passes from
the horizontal to the sitting or standing position.
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On account of these common characteristics it becomes necessary to
make a differential diagnosis. I feel convinced, for my part, that some of
the murmurs which Potain has regarded as extracardiac were merely
angemic murmurs in the pulmonary artery. This is proven by the follow-
ing quotations copied from the works of Potain’s pupils :

Choyan, in his thesis,' says: “Thus, in ausculting patients whose heart
beat with extreme energy in consequence of excitement and exercise, I
have often heard a blowing murmur which was no longer present after a
quarter or half an hour of repose. Chlorotic females have often presented
this peculiarity, and I am tempted to believe that certain blowing murmurs
called ansmic are due to the same causes as those which are the subject of
this thesis.”

In an article by Cufer® is found the following passage: ¢ According
to Potain it is very probable that many of the murmurs which are regarded
as an@emic and as occwrring in the pulmonary artery, are merely extra-
cardiac murmurs.”

We will now see in what respects these murmurs differ from one
another :

1. The an@emic murmur in the pulmonary artery is always accompanied
by a jugular murmur.

2. It is sometimes propagated to the apex or it may possess a third
site.

3. It is always systolic, while the extracardiac murmurs are sometimes
systolie, sometimes diastolic.

4. The ansmic murmur is never converted into an interrupted mur-
mur, as sometimes happens with the extracardiac variety.

5. The former is present at each cardiac cycle ; the latter may be absent
in certain cardiac eyeles and only appear in those which eoincide with the
end of inspiration and the beginning of expiration.

6. The ansmic murmur is much less transitory than the extracardiae
murmur ; it is much less apt to disappear under the influence of slight
cardiac modifications.

7. The former is never accompanied by moist or sibilant riles present-
ing the same rhythm.

In considering these characteristics, it is evident that the ansmo-
spasmodic murmur is much more fixed than the extracardiac murmurs,
which are essentially variable and modified continually by the respiratory
rhythm. In order to modify to any considerable extent an anmmic mur-
mur, vigorous efforts must be made.

The ansmic murmur is the resultant of two factors, the ansemia, and
the spasm or sudden and violent cardiac contraction. Hence the name

! Progrés Méd., July 7, 1877. Des modifieations des sonfiles extracardiaques, p. 522.
® Des bruits pleuranx et pulmonaires des aux mouvements du ceeur.  Thése, 1877,
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ansemo-spasmodic murmur which I have applied to it. These two factors
are present in all heart murmurs. Thus, when pathelogical murmurs are
not well marked, the patients are made to walk in order to produce more
marked contractions and to develop the abnormal sounds.

AxEaia I8 ARTICULAR RHEUMATISM.

It has appeared to me so much the more necessary to discuss the ques-
tion of anmmia in detail because it is mistaken very frequently for heart
disease. I refer now to acute articular rheumatism, in which I have often
seen angemic murmurs mistaken for temporary endocarditis or even for
organic affections of the heart.

In the first category I place those cases in which the rheumatism is
not assoeiated with any cardiac murmur, but merely with jugular mur-
murs. In such cases there can be no doubt. _

Rheumatism with Jugular Anemic Bruits,

OsservatioNn VI dnemiain Aeute Articular Rheumatism ; Cervical Bruat.
—A woman, twenty-four years of age, entered the hnsplta.l January 25,
1876 ; she is nursing her child aged four months. January 22d she felt
pain in the left knee, unaccompanied by swelling or redness. On the fol-
lowing day this had disappeared but was replaced by a pain in the left
thich. Pressure over Scarpa's triangle causes pain; moderate fever.

Auscultation of the neck shows a musical bruit of very great intensity
in both jugulars ; nothing abnormal in the heart.

Articular Rhevmatism with Anemic Jugular and Pulmonary Murmurs.

. In a second series of cases the rhenmatism is accompanied by ansemie
murmurs in the jugulars and the pulmonary artery.

Ogservarion VII. Acute Articular Eheumatism ; Cervical and Pulmonar
Bruit.—A servant, nineteen years of age, entered ‘the hospital on April 13,
1876. About two weeks ago she begnn to suffer from pain in urination
and a discharge. Twelve days later—i.e., three days ago—she was seized
Eﬂ waking with a pain in the calf of the left leg, then in the left ankle and

ee.

Upon auscultation, a blowing murmur was heard in both jugular veins,
and in the second left intercostal space near the sternum, a blowing systolic
murmur identical with those found in anwemia.

As the affection advanced it became localized in the left wrist. The pa-
tient left the hospital on May 16th, her general health being very much
improved, but the wrist is still a little painful and swollen.

The jugular murmurs and the blowing murmur in the pulmonary ar-
tery were still audible.

Ogpservatiox VIII. Stight Articular Bheumatism wnth Anemia ; Cervical
and Pulmenary Bruits,—T , twenty-seven years of age, a carpenter, en-
tered the hospital on June 28, 1874,
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This patient is suffering from a general articular rheumatism. It is the
first attack ; the pains are moderate. A faint ecervical murmur is heard,
and another very distinet one in the pulmonary artery. The fever is mod-
erate and oscillates around 35°. He left cured on July 29th.

Acoute ArticvnAR REHEUMATISM WiTH JUucurar, Puramowary, axp MiTraL
Axzyic MurMURS.

In a third series I will class those cases in which the ansemia has three
sites, cervieal, pulmonary, and mitral, and in which the ansemie character
of the mitral murmur is indicated by the fact that it disappears as soon as
the ansemia improves, and that the pulmonary murmur diminishes.

Opservarion IX. deute Articular Bheumatism ; Cervical and Pulmonary
Bruit and Temporary Mifral Bruit.—M. A , eighteen years of age, entered
the hospital July 23, 1880. Five days ago the patient was taken with
the pains of acute articular rheumatism ; the affected joints were reddened
and swollen ; profuse sweats. July 24th, & slight systolic murmur was
heard at the apex upon auscultation. In the second left intercostal space
near the sternum was heard a systolic blowing murmur, prolonged to the
closure of the pulmonary valves ; this murmur was propagated about 3 etm.
from this point. The * bruit de diable " was heard in the vessels of the neck.
Four grammes of salicylate of soda were administered.

July 25th.—Diarrhcea ; pains unchanged ; temperature lowered ; sali-
cylate of soda, 6 grms.

July 26th.—Pains in the neck and upper limbs have disappeared ; they
persist in the knees and ankles. The murmur at the apex has disappeared ;
that in the tgulmomu v artery unchanged.

July 27th.—No pain ; temperature , normal. Pulmonary murmur slightly
diminished.

August 2d.—Murmur weaker and extends over a smaller surface.

August 8th. —Patient leaves the hospital.

Ogservariony X, Acute Rheumalism ; Anemic Blowing Murmur in the
Jugulars and Pulmonary Artery; Ancemic Mitral Blowing Murmur.—Au-
custa B , fifteen and a half years of age, entered the hospital September
9, 1877. The patient had fever, and complained of pains in the legs and
arms. Salicylate of soda relieved the pains, but on the following days
other joints became swollen and painful. October 1st the patient began
to walk about.

During the attack ausecultation showed an ansemic murmur in the ves-
sels of the neck. Slight blowing, vibrating murmur in the pulmonary
artery. At the apex of the heart was heard a systolic murmur, which,
although very distinet at the beginning of the attack, rapidly diminished,
and had disappeared by October 1st ; the murmur in the pulmonary artery
was still vibratile, and there was a sllrrht blowing murmur in the jugulars.

OBSERVATION "KI. Aecute Articular Rﬁwemm!mm accompanied by Anwemia ;
Cervical, Pulmonary, and Mitral Murmurs.—Caroline I , eighteen years
of age, domestie, entered the hospital January 18, 1879. Was attacked with
articular rhenmatism January 15 ; the knees, feet, elbows, and hands were
involved. The joints are painful, hot, slightly reddened, and swollen. The
anemia accompanying the fever is shown by the fnllomng signs :

The patient is pale, and a mry rough blowing murmur is heard in the
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vessels of the neck on both sides. A very rough systolic blowing murmur,
followed by a sharp valvular click, is heard in the left second intercostal
space. A circumscribed, very soft systolic murmur is also heard at the
apex. The heart is small, the apex-beat being felt in the fifth intercostal
space, T otm. from the median line.

There is no doubt that the murmurs in the neck and pulmonary artery
are angemic in character. With regard to the murmur at the apex, the
course of the disease shows that it is not due to endoecarditis, but to anse-
mia. In fact, it disappeared on January 27th, and nothing was left but a
slight murmuor in the neck.

Acvre ArTicvrar RHEUMATISM WITH ANEMIA AND PROBABLE ENDOCARDITIS.

In a fourth series I place those eases in which the persistence of the
mitral murmur renders endoecarditis probable but not absolutely certain.

Ogpservarion XII. Acufe Aviicular Rhewmatism, Anemia, and slight En-
docarditis.—J. D , twenty-eight years of age, entered the hospital March
21, 1878. The patient suffered from acute articular rheumatism for the first
time at the age of seventeen years, and since that time has been subject
to palpitation of the heart. Four days ago she was seized with severe
pains in the wrists and limbs, with abundant sweats. Examination of the
heart gave the following results: The apex beats in the fifth intercostal space,
12 etm. from the median line ; the npper border of the liver corresponds
to the insertion of the sixth cartilage (short sternum) ; the vertical border
is near the sternum. The apex is lowered 15 mm.

A slightly rough intermittent blowing murmur is heard in the vessels
of the neck. A rough systolic murmur of two pitches and followed by a
distinet valvalar click is heard in the second left intercostal space. It is
propagated in the second intercostal space to a distance of 5 ctm. from
the sternum, and in the third space to a distance of 3 etm. The area of
this murmur forms a triangle, the base of which is situated upon the
second rib and the apex directed toward the apex of the heart. The
murmur at the apex is systolic, rough, covering the first murmur and the
lesser period of silence, and more intense than the pulmonary murmur.
The question was whether the third murmur was due to anxmia or endo-
carditis. Four days after entrance into the hospital a frietion murmur
made its appearance upon the left side, and the dyspnoea soon inereased.
A blister was applied and the dyspncea diminished somewhat, but intense
congestion developed in the right upper lobe, with an almost tubulm mur-
mur at the level of the infraspinous fossa ; pulse, 120.

For two months the phenomena varied in intensity without disappear-
ing ; finally, on May 10th, she left the ward convalescent. July 10th she
presented herself in good condition ; the cough had ceased ; the heart beat
regularly, and there was merely a slight systolic prolongation at the apex.

In a fifth series I place those cases in which ansmia and endocarditis
coincide.

Ospservarion XIIL Anemia and Heart Disease occurring al the same time
during Rheumatism.—P——, twenty years of age, entered the hospital No-
vember 23, 1877, Upon admission, most joints of upper and lower limbs
were implicated ; there was moderate fever.

Auscultation showed blowing murmurs in the vessels of the neck on
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both sides ; there is also a systolie blowing murmur .o the left of the ster-
num in the pulmonary artery. At the qpem: is heard a soft systolic mur-
mur, which is not propagated toward the apex but toward the mitral
orifice. All the murmurs gradually diminished, and the patient left the
hospital in the early part of December. The 1mtinnt returned December
6th ; the bruits in the neck and pulmonary artery have diminished very
much ; the blowing murmur at the apex, which had also diminished,
nevertheless remained most marked.

OnservarioNy XIV. Rhewmatism with Anemia and Mitral Lesion.—Ernes-
tine D , twenty-seven years of age, entered the hospital Mareh 27, 1879.
The patient stated that she took cold on the previous Tuesday, and on the
following day had pain in the side and lumbago. To-day she presents the
following symptoms : lumbar pain and slight dyspneea ; nothing noticeable
in the lungs on auscultation and percussion. Apex-beat of heart in the
sixth intercostal space ; a loud systolic blowing murmur is heard at the
apex, the maximum of intensity being in this situation. The heart does
not appear to be markedly hypertrophied.

The patient had an attack of articular rheumatism a year ago, and has
often had palpitations since that time ; a blowing murmur is heard in the
vessels of the neck.

OsservarioN XV. Fheumatism, Mitral Endocarditis and Ancemia.—Louise
G , eizhteen years of age, domestie, entered the hospital January 20,
1876. This patient had an attack of rheumatism, lasting a month, in Sep-
tember, 1875. The second attack began January 8, 1876. It involved first
the left knee, then the right leg, then the upper limbs. Upon admission,
the right knee was painful and swollen ; the phalangeal articulations were
Eularrred transversely. Auscultation showed a blowi ing murmur in the jugu-
lars, and a systolic blowing murmur at the apex ; nothmg heard over the
pulmonary artery. In this case it must be held that the jugular murmur is
angemie in character, while the mitral murmur is due to slight endoearditis.

Opservarioy XVL Rhewmatisn accompanied by Ancemia and then compli-
cated by Endocarditis,—The patient, P. M , eighteen years of age, was
geized on December 23, 1880, with chills, fever, and finally double tonsillitis.
A week later polyarticular rheumatism developed. Auscultation showed a
double blowing murmur in the vessels of the neck on the right side. In
the left second intercostal space, near the sternum, was heard a systolic
blowing murmur, occupying the entire systole, and followed immediately
by a sudden, metallic click of the semilunar valves. These two sounds in-
dicated clearly the ansemic condition of the patient.

Five or six days later, auscultation revealed a third bruit at the apex
and propagated toward the axillary line. This bruit occupies the entire
duration of systole and is prolonged into the greater period of silence.
At first it creates the impression of a double murmur, since the cardiac
revolution terminates in a soft blowing murmur, and not in a distinet elick
like that of the semilunar valves. This is the prolonged systolic bruit to
which I have applied the term paradox bruit. This murmur is an evidence .
of endocarditis and not of anemia. This is also proven by the fact that
since the development of the endocarditis the murmur in the pulmonary
artery has markedly diminished.

Finally, in a sixth series I place those cases in which the ansemia is ac-

companied by articular rheumatism, complicated with endocarditis and
pericarditis.
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Opservarion XVII, deute Arficular Ehewmatism complicated by Endoperi-
carditis and Anemio.—L. B——-, twenty-three years of age, entered the
hospital January 10, 1878. Upon admission she had acute articular rheu-
matism with fever. Auscultation revealed blowing murmurs in three
places : first, in the jugular veins, especially on the right side; secondly,
a blowing systolic murmur in the pulmonary artery, in the second inter-
costal space to the left of the sternum ; thirdly, a soft systolic murmur
at the apex.

The first two murmurs were regarded as clearly ansemie ; with regard
to the third I was unable to determine positively whether it was due to
angemia or endocarditis. But the course of the disease soon decided the
question. Five days later a pleurisy began, then pericarditis, and on
Jannary 18th ausenltation was characteristie.

The murmur in the pulmonary artery had disappeared. The blowing
murmur at the apex had disappeared and was replaced by a double friction
sound occupying the inferior third of the cardiac triangle, the maximum
being behind the sternum, at the level of the insertion of the fifth costal
cartilages. Two days after, the exudation had diminished, and the friction
murmur occupied the entire pericardial region.

If the murmur at the apex had been anmmic in origin, it would have
disappeared before the murmur in the pulmonary artery.

It follows from the study of these various illustrative cases that all
patients who present blowing heart murmurs during the course of an acute
articular rheumatism are not affected necessarily by an organic cardiac
affection, but that some of the murmurs may be attributable to ansemia.

If the blowing bruits are found in the jugulars and pulmonary artery,
and not at the apex, they are due to anzmia. If a murmur is found at
the apex, but is merely temporary and disappears before that in the pul-
monary artery, or even at the same time, it may also be attributed to
angemia.

But if the murmur at the apex is present without a bruit in the pul-
monary artery, or if it persists after the latter has disappeared, mitral dis-
ease is really present. The pericardial murmur will be rarely mistaken
for an ansmic bruit, except in the event (which will be discussed later)
that the pulmonary artery and infundibulum give rise, during dry pericar-
ditis, to a systolic friction murmur which accompanies the dilatation of the
vessel at the moment of the passage of blood through it.




DISEASES OF THE HEART AND ITS MEMBRANES.

CHAPTER IX.
THE PERICARDIUM AND PERICARDITIS,

Anotomical Data.—Following the arrangement which I have adopted in
this work, I will begin with a few details concerning the anatomy of the
pericardium.

The pericardium forms a hollow cone, situated immovably in the tho-
racic eavity ; it is perhaps the most fixed part of the human body. Its base
corresponds to the tendinous centre of the diaphragm, its apex to the base
of the first part of the sternum in the median line of the body, as is readily
seen by forcing the finger up into the pericardial cul-de-sac ; the pericar-
dium 1is therefore a triangular pyramid.’

Its anterior surface is in contact with the sternum merely over a small
space upon the median line, because the anterior cul-de-sac of the pleura
covers it on each side. It follows, accordingly, that paracentesis of the
pericardium is made always through the left pleura, and care must be taken
not to traverse the lung. The inferior border of this triangular surface
begins on the right at the level of the insertion of the fifth costal cartilage,
then passes a little obliquely to the left into the fifth intercostal space.

The two lateral surfaces will not occupy our attention. It is sufficient
to know that the left border slopes from the apex of the pericardium
toward the apex of the heart, and, on its way, meets the two points where
the aorta and pulmonary artery escape from the serous pericardium.

The right border descends to about 1} etm. below the sternum ; at the
level of the first rib it meets the superior vena eava, which passes out of
the pericardium at this place. The right auricle extends a little beyond
this line, and the inferior vena cava passes vertically into the auricle, but
more posteriorly.

A few words with regard to the structure of the pericardium. The
parietal layer is thick, the visceral layer thin and separated from the myo-
cardium by subserous connective tissue which is often loaded with fat.

! Vide page 2 with regard to its sitnation and means of fixation.
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Each layer is composed of two strata, an internal one formed of pavement
epithelium in a single layer ; the external one is composed of bundles of
connective tissue interlacing with meshes of elastic fibres, Neither the
vessels nor the nerves of the pericardium present any special features ; the
latter, according to Luschka, are derived from the right pneumogastrie,
recurrent, and phrenic nerves.

The serous cavity always contains a certain quantity of fluid. Accord-
ing to Gorup-Besanez, this fluid is alkaline, and has the following compo-
sition :

L e el et 96.2 to 95.5
BRI, 0 e e et e i U TR 87.17 to 44.87
SN T e S S iy S 21.62 to 24.68
] Ul oo RN e B e S S 0.81

Extractive matters ... ..o dan il 8.21 to 12.67
o o e B e R e 734 to 6.69

Anatomo-Pathological Data.—The following are the different lesions
which may be found in the pericardium :

The most common and most difficult to establish is hydro-pericardium.
In fact, a serous fluid is found constantly in the cavity upon autopsies.
This fluid, examined under the microscope, is found to contain isolated
epithelium cells forming shreds. This dropsy of the pericardinm is at-
tributed often to an asystoly, occurring at the close of life. '

The milk spots of the pericardium are composed of eondensed connec-
tive tissue, and may or may not be secondary to false membranes, as their
surface is often covered by a layer of pavement epithelium.

Finally, the most common change consists in the presence of the in-
Slammatory exudation which characterizes the false membranes of pericar-
ditis. When these false membranes persist, they become organized and
form papillary projections. New-formed vessels develop, and the new
membrane is thus formed. Certain varieties of pericarditis are very pecu-
liar. Tubercular pericarditis is characterized by the presence of tubercu-
lar granulations upon the upper portions of the pericardium and by exuda-
tion at the level of the large vessels. These tubercles may become cheesy,
detached, and form gray or ochre-colored masses capable of undergoing
caleareous degeneration.

Purulent periearditis is very rare except in infaney.

Tre Discxosis oF Pericarpitis.—Pain is the first symptom to which we
will devote our attention.

In primary pericarditis, beginning with violence, the pain is situated in
the priecordial region below the nipple, or toward the lower end of the
sternum. It radiates throughout the entire preecordial region, toward
the axilla, into the left arm, the epigastrie region, and left hypochondrium.
It is felt very rarely on the right side of the thorax.

The pain is spontaneous, laneinating, tearing, sometimes atrocious. It
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is increased by the various methods of examination, by eoughing, by the
movements of respiration. At times no spontaneous pain is present ; it is
produced only on pressure,

What is the cause of this pain? Laennec attributes it to pleurisy of the
adjacent parts, but I think that a distinetion must be made. All the pain-
ful irradiations in pericarditis are situated in other parts than the pericar-
dium, but real pains do oecur in this strueture. Iadmit the oecurrence of
central and peripheral pains.

Peter has called attention to pain in the phrenies, which is character-
ized by two signs, viz.: pain upon pressure over the cervical and costo-
xiphoid points. The former is found between the two insertions of the
sterno-mastoid muscles, immediately above the claviele, sometimes a little
higher. The costo-xiphoid pomnt is situated at the level of the termina-
tion of the right and left phrenic nerves, on each side of the xiphoid appen-
dix. The same writer has also isolated certain pains irradiated along the
intercostal nerves, below the nipple.

With regard to the central pericardiac pain, on account of its extreme
intensity Peter believes in the oceurrence of an acute neuritis of the car-
diac plexuses, accompanied by a tendency to syncope, to eireulatory and
respiratory disorders, which appear to be due to an extension of the pro-
cess to the pneumogastric and sympathetic. This view, however, is purely
hypothetical

Bochefontaine and Bourceret' have experimented recently upon the
sensibility of the perieardium under normal and pathological conditions.
They have come to the conclusion that the healthy pericardium is sensi-
tive, and that the inflamed pericardium presents a lively sensibility, at
least upon its external surface and in its thickness.

But the future must decide whether we must admit the existence of a
neuritis of the cardiac plexuses, or of a parenchymatous pain, properly
speaking, in acute painful pericarditis, Another group of important phe-
nomena consists of the disturbances of rhythm of the heart. The pulsa-
tions are more frequent, and this is, perhaps, the disease in which the
most marked acceleration of the pulse is observed. In the beginning the
pulse is somewhat stronger ; as a rule, it soon becomes irregular and in-
termittent ; a reduplication of the second sound is sometimes observed.

When the pericarditis is serous in character, when the effusion is con-
siderable and the patient is emaciated and young, the enlargement of the
pericardium is visible sometimes to the naked eye. Graves has even no-
ticed, in infants, the pushing back of the left lung, the apex of which may
project into the supraclavicular fossa.

Apart from these local functional disturbances, there are general symp-
toms which impart peculiar features to the disease. The fever cannot be

! Acad. des Sciences, Octobre 17, 1877,
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judged, in this instance, by the frequeney of the pulse, because the eondi-
tions are peculiar. The disturbances of cireulation are not reflex sympa-
thetie disorders, but the circulatory centre itself is affected.

With regard to the temperature, Bouillaud had noted an important
fact. Sometimes, while the skin is very hot, the limbs are notably cool.
At the same time thereis a very great tendency to syncope. Charcot
noticed a depression of the central temperature in certain cases of acute
pericarditis in old age. TLorain observed depression of the temperature in
the rheumatic pericarditis occurring in the course of acute rheumatism.
Finally, Brouardel twice noted a remarkable fall of temperature during
typhoid fever, at the moment of the development of a pericarditis.

These facts must be taken into consideration. In secondary pericar-
ditis the depression of an originally febrile temperature may sometimes
put us on the track of a diagnosis which is often difficult.

In addition there are a certain number of sympathetic disturbances in
pericarditis which must be considered.

The dyspncea is often extreme ; it is not always diaphragmatiec. In
certain cases, in fact, it is a nervous dyspncea, and is accompanied by
violent respiratory efforts, by profound inspirations. An important sign, in
my opinion, is the dilatation of the nares, which is often as marked as in
pleurisy. Orthopneea has not been noted by anthors, but it appears to me
to be an important sign. The anxiety, pallor of the face, and hiccough are
also useful signs.

Finally, apart from these nervous phenomena, obstinate insomnia is
usually present, and often a mild delirium.

But in certain cases, perhaps I ought to say in the larger proportion of
cases—particularly in secondary pericarditis—the functional phenomena
are absent or are masked by other disturbances, so that the disease is
latent and recognized only upon physical exploration.

The term latent pericarditis has a very precise signification ; it refers
to a concealed, insidious disease, not to one which is unrecognizable. The
term latent disease signifies that the disease is not revealed by functional
disturbances of the affected organ, but is recognizable by the physical
phenomena. We must rely chiefly, therefore, upon the physical signs of
the disease.

The following are the physical signs of pericarditis :

1. Palpation of the precordial region sometimes furnishes certain data,
viz., the sensation of rough friction, which Broussais compared to the
crackling of parchment. This is felt at the onset of the disease, when the
fibrinous exudation is in process of formation. It disappears when the effu-
sion oecurs, but reappears at the close, though more feebly. As a rule, in
examining for this sign the patient should be placed in a semi-recumbent
position.

2, Percussion is useful, in a considerable number of cases, as the pree-
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cordial dulness is increased ; but it does not possess the same importance
in adults as in children. Differences in percussion are also observed in
changing the position of the patient, but these signs are delicate and
unimportant.

I now arrive at the consideration of those signs which have a consider-
able importance as they enable us to predicate the existence of pericarditis.

3. Auscultation furnishes the most important indications. The peri-
cardial friction sound, the only pathognomonie sign of the disease, is both
systolic and diastolie. It often gives the sensation of coming and going.
In addition, it is superficial, it is not propagated, and increases upon press-
ure. But the most important feature of the frietion sound is its situation.

A pathologieal bruit is determined, upon auscultation, by three charac-
teristics—its position, time, and timbre.

Fic. 24.

Let me say at the outset that when pains are present they often pre-
cede the produection of pathological bruits ; this is especially true of per-
ipheral or extrinsic pains. If we suspect pericarditis at an early period and
perform auscultation from the beginning, the murmur will be found to
develop at the lower border of the heart. It soon rises and invades the
entire pericardial surface and maps out the pericardial triangle with re-
markable precision, so that with the exception of one point, it can even
be recognized with the eyes closed.

The sides of the pericardium may be mapped out with the preecision
which I have indicated, but this does not hold true of the inferior border.
If this border is mapped out carefully, in the manner which I have de-
seribed above, it will be found that the friction sound overlaps it by 14
etm. This is due to the fact that the liver is a solid body and a good con-
ductor of sound.

Ogeservarioy XVIIL. Acufe General Pericarditiz ; Friction Murmur giving
the exact Shape and Dimensions of the Pericardium.—The patient entered
the hospital in 1876 for a chronic bronchitis with purulent secretion.
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Careful examination showed, in the cardiac region, a leathery bruit,
giving the sensation of a double friction. In marking out the region in
which the bruit is heard, a triangular fizure is obtained. The apex of the
triangle is situated upon the median lme behind the first pmtmn of the
sternum. The right border, almost ver twa corresponds to the right bor-
der of the sternum ; it is mtuat&d about 1 r.'.tm from the latter. The left
border descends nb]iquelj', following the normal border of the pericardium.
The inferior border or the base of the triangle is approximately horizontal,
but it is situated 2 or 3 etm. below the border of the pericardium. In
seeking an interpretation of this phenomenon, it must be remembered in
the first place, that in emphysematous individuals the heart is lowered and
presses downward upon the diaphragm, which pushes against the liver.
The latter organ is solid, transmits the pericardial murmurs and enables
them to be heard a little below the inferior or diaphragmatic border of the
pericardium.

The murmur is a friction murmur, and readily heard ; it is double and
corresponds to systole and diastole. It is soft in the upper half of the tri-
angle, louder and rougher in the lower half. Its maximum of intensity
does not correspond to the apex of the heart but to the xiphoid appendix.
The murmur ceases abruptly at the borders of the triangle.

The patient died on the following day, and a diffuse pericarditis was
found upon antopsy. The visceral and parietal layers of the pericardium
was covered with vegetations ; there was very little fluid in the pericardium.
The lesions were diffused uniformly. The heart was slightly hypertrophied
and presented no valvular lesion.

Owservarion XIX. dcute Pericarditis in the Course of an Organic Affection
of the Heart. —A patient who had long been treated in the hospital for an
organic affection of the heart, with mitral lesion, muscular degeneration,
and anasarca, was attacked two days ago with pericarditis.

The affection is characterized by a leathery murmur, recalling the frie-
tion sounds of inflamed tendinous sheaths. The murmur is double and
gives the sensation of ecoming and going ; its intensity is not sufficiently
oreat to mask the pnthc-lngmal sounds at the apex, which are sharply defined.
The murmur extends over the entire cardiae triangle.. In defining the sur-
face over which it is heard we obtain a triangular figure corresponding
exactly to the anterior surface of the pericardium. The apex of this tri-
angle is situated in the median line of the sternum, a little above the in-
sertion of the cartilages of the second ribs. The right border descends
obliquely to the insertion of the right fifth costal cartilage into the sternum.
The left border descends to the apex of the heart. The lower border or
hase of the triangle corresponds to the lower border of the cardiac triangle,
but is situated 1 ctm. below it. The murmur occurs in systole and
diastole ; its timbre is distinetly that of a friction sound. The maximum
of intensity corresponds to the aortic orifice, behind the sternum, at the
level of the insertion of the third costal cartilages.

Opservarion XX.—The following case oceurred in the service of my col-
league Dr. Mesnet :

Jean B——, sixty-four years of age, entered the hospital June 19, 1878.
The patient was suffering from rheumatic pains, particularly in the fingers
of the right hand. Upon auscultation of the cardiac region, a very rough
and auperﬁcml double friction sound is heard, increasing on pressure.
This murmur gives a distinet sensation of coming and going. It covers
the entire surface of the cardiac triangle, and has iis maximum of intensity
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in the fourth intercostal space, to the left of the sternum, very near this
bone. The heart sounds are very distinet at the apex.

The vessels are atheromatous and show the visible pulse of Corrigan ; no
murmur of aortic insufficiency. Six days later, the pericardial friction
ceased.

Ogeservarioy XXL Acute drticulor Rheumatism with Pericarditis and
Pleurisy.—X entered the hospital January 2, 1879, 1In this case the
pericarditis developed in a patient who had already suffered from three
attacks of acute articular rheumatism, which had not left any cardiac affec-
tion. The present attack began five days before admission to the hospital.
Upon admission the rheumatism was found to be general, without any car-
diac complication.

Careful daily examination of the heart revealed abnormal sounds on the
twelfth day of the disease. A double friction murmur was first heard over
the diaphragmatic border of the heart and extending upward to the level
of the third rib. This superficial murmur sounds like erackling snow and
clearly indicates pericardial frietion. On the following day the murmur
extended over the entire pericardial triangle, mounting to its summit be-
hind the first portion of the sternum.

In the beginning, the maximum of intensity was heard at the level of
the xiphoid appendix, on the following day it was heard at the level of the
infundibulum of the pulmonary artery. January 26th, the murmur had
disappeared. A left pleurisy developed during the attack of pericarditis,
and disappeared at the same time as the latter.

February 1st, the patient was convalescent.

It is not sufficient to state the extent of the region occupied by the
pericardial frietion murmur, but its maximum and minimum of intensity
must also be determined.

The most important fact, and one which has not been noticed hitherto,
is that the minimum of intensity is at the apex of the heart, which has the
briefest contact with the thoracic walls.

The maximum of intensity is found on the left border of the sternum
at the level of the third and fourth intercostal spaces. When the friction
murmur is circumseribed it is heard in this situation alone.

In addition to this constant location of the maximum of intensity of the
pericardial friction bruit, another isolated spot is often found at the inner
part of the second intercostal space, at the level of the exit of the pulmonary
artery. This upper location is very remarkable, as it gives to the murmur
a very peculiar rhythm, which I will consider in discussing the period of
the eardiac revolution at which it is produced (Fig. 25).

It is remarkable to notice that the pulmonary artery may give rise to a
systolic friction murmur, while, when a partial periearditis (like that which
surrounds the superior vena cava and aorta in tubereulosis) is present, the
adhesions are such that the friction murmur is hardly ever heard. In such
a case, in which the pericarditis is really latent and the local phenomena
are also mute, the diagnosis eannot be made, and clinical experience alone

will enable us to suspect it at times. In tuberculosis I have often searched
5
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unsuceessfully for a friction murmur, loealized at the apex of the pericar-
dium and which would permit the diagnosis of this adhesive pericarditis
of the apex which is so frequent in this disease. In such eases I have
found only extracardiac bruits, i.e., pleural or pulmonary bruits with a
cardiac rhythm.

As a rule the pericardial friction murmur is systolic and diastolie, it
gives a characteristic coming and going sensation. When the murmur be-
oins to grow shorter, it first disappears during diastole, then at the begin-
ning of systole, and finally is heard only during the second part of the
systole, covering the lesser period of silence. In such a case the short
murmur may give to the cardiac rhythm the appearance of a rhythm of
three murmurs, as if the second sound were reduplicated.

The isolated bruit in the upper location is never double, it corresponds
to the systole and is due to the increase in the volume of the pulmonary
artery at the moment of the arrival of the wave of blood. This is proven
by the fact that the murmur does not always begin with systole and some-
times is not produced until the arterial dilatation has reached its maxi-
mum, Hence follows a retardation of this murmur, which enables us to
hear the first sound of the heart before the murmur, and thus imparts the
sensation of a murmur immediately preceded and followed by a valvular
click.

Unlike the ansemic murmur, this friction sound is not diminished by
the sitting position, but, like the former, it is modified by arrest of respira-
tion and by exertion. But the condition of dyspnwa and the dread of
syncope will not permit us to insist upon such experiments.

The third characteristic of the pericardial friction murmur is its timbre.
It is rough, like the creaking of mnew leather (Collin), rubbing or rustling
(Bouillaud), seraping or rasping, It is superficial and varies according
to position and the pressure exerted upon the praecordial region.

e,
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The recumbent posture intensifies the sound if the exudation is not very
abundant (Stokes, Corrigan), but it increases in the sitting position if there
is very little or no effusion. It is also increased upon pressure or forced
expiration.

Finally, there is no morbid vascular bruit which is modified more
rapidly by cups, leeches, and especially vesicants.

Let us now sum up the important characteristics of these murmurs :

The pericardial frietion murmur does not begin at the very onset of
pericarditis (Mayne, Stokes) and is often preceded by extrinsic pains. It
appears at first at the lower border of the heart, mounts rapidly along the
sternum, and may soon reach the apex of the pericardium if the pericar-
ditis remains dry. If effusion occurs the murmur disappears from below
upward, and reappears from above downward when the effusion disappears.

Its maximum of intensity corresponds to the inferior part and to the
left border of the sternum. There is sometimes a second locality at the
level of the pulmonary artery.

The murmur is often double, systolic and diastolic, then it becomes
shorter, ceasing at first during diastole, then at the beginning of systole,
and only continues during the second half of the systole, covering the
lesser period of silence.

When the murmur is isolated at the level of the pulmonary artery it is
reinforced at the moment of systole. It may exist only during systole and
may be delayed to such an extent as to allow the first sound of the heart
to be heard previous to it. ;

With regard to timbre, it is more frequently rough than soft, and is
modified readily by position, pressure, and treatment.



CHAPTER X.

COMPLICATIONS OF PERICARDITIS—VARIOUS FORMS OF THE DISEASE—
PERICARDIAL ADHESIONS—COURSE—TERMINATION.

At a later period I will detail the symptoms of each of the affections with
which pericarditis may be complicated ; but even now it will be easy to
recognize, for example, when another affection is superadded to the pericar-
ditis or when the latter oceurs after a previous disease of the heart.

The following observations will show how this diagnosis can be ef-
fected.

Ospservarios XXTI. Acute Articular Rheumatism, with Endopericardilis.
—L.H , fifteen years of age, entered the hﬂspltnl February 28, 1878,
The disease began, “three {]ﬂ.-".S before admission, with profuse perspira-
tion and vague pains in the lower limbs. On the sixth day an ansemie
blowing murmur was heard in the pulmonary artery and the vessels of the
neck. At the same time a murmur appeared at the apex, but it was ques-
tionable whether this was anwmie or due to endocarditis of the mitral
valve. On the seventh day, the respiration became anxious and on the
ninth day pericardial friction was heard and the temperature was lowered
1° C. The friction sound covers the entire pericardial triangle ; it is dry
and gives the sensation of coming and going. It has two situations of
maximum intensity, one at the level of the xiphoid appendix, the other
over the pulmonary artery. It is very evident that the intensification at
the latter site is caused by the addition of the friction sound to the systolic
blowing murmur in the pulmonary artery.

On the following day the friction sounds had disappeared. On the
eleventh day the friction sound reappeared, though feebly ; it accompamied
the systolic blowing murmur and did not present. the double t:m%re of
coming and going.

On the twelfth day the friction sound was limited to the level of the
infundibulum of the pulmonary artery ; it constitutes a rhythm of three
sounds—the click of the auriculo-ventricular valves, a systolic bruit, and
finally the elick of the semilunar valves.

On the fifteenth day everything had disappeared, and the general con-
dition was good.

Opservation XXTIII. Aortic Stenosis, Cardiac Hypertrophy, Final Pericar-
ditis.—D. L—— entered the hospital May 31, 1877. Exzamination showed
that the apex of the heart was beating in the sixth intercostal space, 17 ctm.
from the median line. The upper border of the liver was 3} ctm. lower
than normal, ¢.e., at the insertion of the right fifth costal cartilage. The
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vertical border of the right auricle is 21 ctm. from the sternum. The
lower border of the heart is almost horizontal.

The entire cardiae surface is covered by a bruit of new leather, sibilant
and double ; the first sound is harsher, the second more prolonged and
sibilant. Thm have the same timbre over the entire pericardial surface,
but the mtenslh diminishes over the apex.

The murmur covers the entire pericardial surface and forms a triangular
figure corresponding exactly to the pericardial triangle. It must be re-
marked that the base of the triangle is situated about 2 or 3 ctm. below
the inferior border of the heart. The murmurs scarcely extend beyond
the right and left borders.

The leathery bruit has its minimum of intensity at the apex, its maxi-
mum at the xiphoid appendix. There is another locality in which the
blowing murmur has considerable intensity, viz., to the rnight of the sternum,
in the second and third intercostal spaces and ascending toward the
brachio-cephalic trunk.

The pulse is full, strong, regular, and possessing manifest locomotion,
particularly when the artery is not tense and the arm is raised.

The patient states that he has only been sick since the previous January,
i.2., for five months.

He states that he was suddenly seized one morning with a chill and
that he entered the Necker Hospital a few days later, where the existence
of pericarditis was recognized.

Upon his second admission to hospital, a general dry periecarditis is
again recognized. The heart is hypertrophied ; the cardiac orifices are
healthj', with the exception of the aorta, which is 'dilated like the vessels of
the limbs. The rough murmur, which has its maximum of intensity to the
right of the sternum, in the second and third intercostal spaces, dimin-
ishes at the level of the brachio-cephalic trunk.

At the autopsy, a general dry periearditis is found with slightly devel-
oped vegzetations, an excentric cardiac hypertrophy and stenosis of the
aortic orifice from adhesion of the valves. _

Ogeservarion XXIV. dcufe Articular Rheumatism, complicated with Ance-
mia, then with Pericarditis and Left Pieurisy, then with Right Pleurisy.—L.
B , aged twenty-three years, entered the hospital January 10, 1878.
Since the age of seventeen the patient has suffered every winter from pains
in the joints. Four days prior to admission she was affected with pains in
the knees and high fever.

An anemic murmur is found in the vessels of the neck and the pul-
monary artery. This murmur is delayed ; the closure of the auriculo-ven-
tricular valves is first heard, then the murmur is heard during systole and
is followed by the click of the semilunar valves, At the apex there is a
faint, soft systolic, blowing murmur. The murmurs at the apex present a
galloping rhythm.

On the eleventh day of the disease right pleurisy develops and on the
fourteenth day pericardial friction murmurs appear, the maximum of in-
tensity being found at the xiphoid appendix. On the fifteenth day the
anemia diminishes, the bruit in the pulmonary artery disappears, leaving
only the double murmurs in the jugulars. There is a systolic murmur at
the apex, but it is extracardiac and only appears with each inspiration.
The pericardial bruits have inereased, and a double friction sound 1s heard
which occupies the entire lower border of the heart, the apex being at the
msertion of the third right costal cartilage. On the eighteenth day the
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pericardial bruits diminished in intensity ; at the same time a systolic mur-
mur, like a jet of steam, appeared at the apex and is probably due to an
endocarditis. The right pleurisy improved when the left pleura became
affected. On the thirty-first day the pericardial friction has become very
loud and extensive. On the fortieth day it has disappeared completely,
and the blowing murmur of the endocarditis alone remains at the apex.
This also improves gradually and the patient enters into convalescence.

I will not dwell upon the differential diagnosis from pleurisy, as the
cessation of respiration will suffice to abolish the pleuritic murmurs,

But if the abnormal sounds do not cease upon the cessation of respira-
tion, can we say that they are cardiac sounds? By no means. The im-
pulse of the heart itself may give rise to abnormal bruits in the pracordial
region ; it matters little whether these sounds are pulmonary blowing
murmurs or systolic pleural friction sounds produced by the apex. Itis
certain that this abnormal bruit does not map out the perieardium. If it
is partial and exists only at the apex, we are very probably justified in
stating that it is not a perieardial friction sound.

In the preceding pages we have discussed pseudo-membranous or ordi-
nary pericarditis. There is another very interesting variety whose diagno-
gis is often difficult, viz., serous pericarditis ; this may be transformed into
the sero-purulent variety. The latter form is met with especially in in-
faney.

Pericarditis with effusion is characterized by more or less marked
prominence of the intercostal spaces, and may even be accompanied by
projection of these parts. The prmecordial dulness is very extensive, and
the pericardial sac, distended with fluid, pushes back the lung. The heart
sounds are feeble and the impulse of the apex may disappear. Finally,
the orthopncea is pushed to its maximum,

The diagnosis of this variety is often made only by way of exclusion.

But there is one symptom which often facilitates the diagnosis, viz., the
tendency to syncope, which may terminate in sudden death.

What is the cause of this accident? Stokes attributed it to the condi-
tion of the cardiac muscle itself, to the existence of a conecomitant myo-
carditis. This view, however, is purely hypothetical. F. Frank solved the
question by the result of his experiments upon compression of the heart.
A tube inserted into the pericardium conveyed into the cavity air subjected
to an increasing pressure, and the death of the animal was readily produced
in this manner. But the sudden death in pericarditis must not be attri-
buted exclusively to the intra-pericardial pressure. There is no doubt that
the nerves of the heart also play a part in the production of this accident.
We have taken it for granted hitherto that the pericarditis was primary or
protopathic, but in the large majority of cases it is secondary or symp-
tomatic and readily escapes notice under such conditions. The functional
disturbances are then modified or are even absent.
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Age is one of the most important etiological factors. In the new-born
pericarditis most frequently passes unnoticed. In old age the remarkabile
independence of the different organs is also shown in pathological condi-
tions, and we should not be surprised to find old people walking about
while suffering from purulent pleurisy or pericarditis.

At other times the pericarditis is latent because it is concealed by
other and more marked phenomena referable to adjacent organs, such as a
serious affection of the thoracic viscera, or an osseous lesion in the prea-
cordial region,

There are certain diseases in which pericarditis occurs so frequently
that it should always be looked for. In the foremost rank stands acute
articular rheumatism, then secarlatina, rubeola, variola, purulent infection,
puerperal infection, typhoid fever. I will also add erysipelas, which, ac-
cording to Jaccoud, is complicated now and then by pericarditis. It has
also been known to oceur during the course of eancer, tuberculosis, and
Bright’s disease. It may also be due to extension of inflammation from
inflammatory lesions of the heart, endoecardium, and aorta.

An abscess of the liver may also open into the pericardial cavity.
Stokes and Graves have reported cases of rupture of a hydro-pneumothorax
into the pericardium.

This accident gave rise to a peculiar murmur, bruit de moulin (a maill),
produced by the cardiac contractions. This murmur should not be mis-
taken for another very peculiar extracardiac bruit, which has been de-
seribed by Stokes and which I also observed in a phthisical patient. This
individual was suffering from pyo-pneumothorax. At a certain time the
level of the fluid reached a point where the impulse of the heart gave rise
to a systolic succussion sound.

Pericarditis may recover entirely or it may pass into the chronie condi-
tion, characterized by the persistence of pericardial adhesions.

Stokes called this form pericarditis obliterans, Bouillaud applied to it
the term ankylosis of the heart. At the present day it is known as peri-
cardial adhesions.

Pertcarpisn ADHESIONS.

The pathological anatomy of pericardial adhesions is interesting. These
adhesions may be total or partial. Andral reports a case in which they
formed during acute pericarditis. They are observed under three condi-
tions. Bands are found which are stretched especially around the large
vessels, more ravely in the lower region of the heart. These bands may
break and result in long filaments which are free at one end and usually
attached to the visceral pericardium.

At other times lamellar and partial adhesions are scattered over the
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surface of the heart to a variable extent. Or finally the adhesions may be
#eneral. The adhesions which cover the entire surface of the heart pre-
sent different aspects according to circumstances. Sometimes a hard,
thick tissue is found, which may even be 1 ctm. in thickness. At other
times the layers are thin and loose and can be torn off readily.

Vessels ramify in these new membranes and adhesions, which may
sometimes undergo calcareous, tubercular, and even cancerous degenera-
tion, as has been observed by Cruveilhier.

These chronic adhesions occur at all ages, even as early as eleven
months, as was observed in Betrier's service at the Hitel Dieu.

Morgagni, Haller, and later Bouillaud believed that hypertrophy of the
heart with dilatation of its cavities resulted from perieardial adhesions.
Stokes opposed this view and stated that he had seen a considerable num-
ber of cases without hypertrophy or dilatation. I ecan also recall a re-
markable case of cardiac adhesions with a small heart.

Nevertheless, it is very positive that a certain number of cases are ac-
companied by hypertrophy without valvular lesion.

On the other hand, dilatation of the heart, either with or without
hypertrophy, often results from the lesion in question. At other times
atrophy may be the final result. as is admitted by a certain number of
authors. This atrophy may be simple or the result of calcification of the
pericardium and heart. But Liouville has published a remarkable case of
caleification with hypertrophy.

Passive dilatation of the orifices of the heart may also be a final result.

Disgxosis.

The symptoms of pericardial adhesions are very often misconstrued,
always obscure, sometimes unnoticeable. Pulsation of the epigastrium
below the xiphoid appendix has been attributed to it, and Barth, Bugef,
and Skoda regard this as a pathognomonic sign. It is probable that this
sion has often been mistaken for hepatie palpitations due to lesions of the
tricuspid valves. Skoda, Freidreich, and Potain have described cases of
reduplication of the heart sounds in pericardial adhesions, but no impor-
tance is now attached to the symptom in the diagnosis of this disease.

Finally, Willianms has deseribed agitation with systolic retraction of the
intercostal spaces at each cardiac revolution. DBut, according to this
author, an adjacent pleurisy with adhesions must also be present in order
to produce this phenomenon. As a rule, however, pleurisy is not present
in pericardial adhesions.

It is evident, accordingly, that the symptoms of the disease are very
vague and the diagnosis doubtful.

In my opinion, Lhowever, there is a very rational manner of regarding
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CHAPTER XI.
HYDROPERICARDIUM.

Ta1s lesion has lost much of its importanee since pathological anatomy dif-
ferentiated serous effusions from inflaimmatory produets.

It is rare that the pericardium does not contain from twenty to thirty
grammes of fluid upon autopsy. This quantity is much greater in certain
cases, for example, in emphysema, phthisis, organic heart disease, thoracic
deformities, ete., in a word, in all those conditions which result in a stasis
of blood in the coronary veins. In a general way, it may be stated that
the amount of pericardial fluid is greater the longer the death agony has
lasted.

The fluid, as a rule, is a clear, brownish or greenish serum, rarely ren-
dered cloudy by epithelium cells. A small quantity of the coloring matter
of the blood sometimes imparts to the fluid a reddish or brownish discol-
oration. Its reaction is always alkaline, and has the following constitu-
tion :

Wachsmuth, E. Wagner, Gorup-Besanez,
PREEE o i 95.27 to 97.34 96.51 95.51
AThUTnen . . <o oeess 1.43 to 3.01 2.01 2.46
Lo b BEERSe e REe 0.08
Tixtractive: mattera.. ™ ......0 = Lol 1.27
Inorganic salts..... ..... S S 0.95

No traces of inflammation are to be found upon the pericardium, If
the dropsy has lasted for a long time the subserous cellular tissue be-
comes cedematous.

Hydropericardium may be due to loeal affections in the neighboring
parts, or to general affections. The local affections which give rise to it
are such as produce stasis in the veins or lymphatics of the heart and its
membranes, or the adjacent parts. In other cases the general cause may
consist of diffuse dropsy, parenchymatous nephritis, tuberculosis, eancer,
and other eachexize,

Hydropericardium is always a latent affection, and when not abundant,
escapes detection. It is only recognizable when the pericardium is found
distended by fluid. Hydropericardium may then be suspected, if no frie-
tion murmur has been detected.
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As a rule, the affection oceurs as a final phenomenon of grave local or
oeneral diseases, The most diffieult part of the diagnosis in such cases
consists in determining whether the phenomena observed are due to the
asystoly from muscular degeneration or exhaustion, or to the hydroperi-
cardium,.

The following are the symptoms observed in such cases: The pulse is
small, there is marked venous stasis, cyanosis, diminution of the secretion
of urine, compression of the lungs, and depression of the diaphragm.

H E=MoPERICARDIUM.

Hmmopericardium is the result of a rupture of the heart, an aneurism
of the first part of the arch of the aorta, or even an aneurism of the coron-
ary arteries. The rapidity with which death oceurs, corresponds to the
amount of blood escaping at one time; if the pericardium only becomes

filled after the lapse of half an hour or an hour, death is delayed in conse-
quence.

PXEUMOPERICARDITM.

The presence of gas in the pericardium is extremely rare. Some au-
thors have observed it when the pericardium contained sanious fluid which
had undergone decomposition. At other times, the gas is derived from
abscesses of adjacent organs which have perforated the pericardium.

In the cases of Chambers, Beckers, and Tuetel, an ulceration of the
cesophagus bad perforated the pericardium. In Dowel's case the ulcera-
tion started in a cavity, in Eisenlohr’s ease in a pyo-pneumothorax. Swex-
inger found an ulcer of the stomach ; Graves an abscess of the liver. The
affection may be due also to penetrating wounds of the chest. TForster
states that in certain cases the gas may be the result of post-mortem de-
composition.

The general symptoms of pneumopericardium are the same as those of
hydropericardium, superadded to fever and delirinm.

The local symptoms present some peculiarities, The distention of the
pericardium gives rise to projections, which are visible if the patient is not
too obese. Palpation may reveal a sort of gurgling, synchronous with the
heart sounds. Percussion gives a characteristic sound ; it is a clear, tym-
panitic bruit, with a metallic timbre. This sound, occupying the upper
portions of the pericardial eavity, is displaced according to the different
positions of the patient. The area of absolute eardiac dulness is consider-
ably diminished. Feine states that he heard the eracked pot note, although
there was no opening into the pericardium. :

Auscultation reveals some curious phenomena. The heart sounds are
so loud that they are heard, not only by the patient himself, but also by
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those surrounding him. The heart sounds have an exceptionally high
pitch, and sometimes have a clear, metallic quality.

Exudation into the pericardium oeccurs at the same time, and the frie-
tion sounds also present a high pitch and a metallic quality. Metallic
tinkle has sometimes been heard.

Death always ensues rapidly, except in the traumatic cases, in which
recovery may occur.

Tosmors axp Forerex Bopies v THE PERICARDIUAM.

The pericardium is sometimes the site of carcinomatous growths, which
are due to the propagation of cancer from the mediastinum or cesophagus.

Finally, foreign bodies known as cardioliths have been found in the
pericardium. They are usually of a whitish color, smooth, and as large as
a pea or bean; they are fibroid in their structure, being formed of con-
centrie layers and caleified either throughout their entire extent or only in
the centre. Hydatids have also been observed rarely within the peri-
cardial cavity.'

! Btein-Lein : Diss , Erlangen. Hyrtl : Sitzungsber, der k k., Akademie zn Wien, 51,
Bd. 23, March, 1865, Klob: Zeitschr. der k.k., Gesellsch. d. Aerzte zu Wien, 49,
1860. Rokitansky: Lehrbuch d. path. Anatomie.




CHAPTER XIIL
THE ENDOCARDIUM AND ENDOCARDITIS,

Anatomical Data.—The endocardium is composed :

1. Of an endothelial layer consisting of pavement epithelium,

2. A sub-epithelial layer, formed of larce flattened cells, directed
parallel to the inner surface of the endocardium ; they present a lenticular
nucleus and are separated from one another by hyaline basement sub-
stance.

3. A fibro-elastic deep layer, which varies in thickness according to its
situation. It is ten times thicker in the left auricle than in the cavity of
the ventricle.

The valvular folds are formed by the reduplication of the endoecardium.
The ventricular surface of the aortic valves is thinner than the aortic surface.

The vessels and nerves of the endocardium are very numerous ; they
are situated in the deepest or fibrous layer. In the auriculo-ventricular
valves, however, a certain number of capillaries pass between the two
deeper layers and some even make their way to the surface, while none
are found in the semilunar valves.

The nerves are derived from the pneumogastric and sympathetic;
some fibres have been traced to the vicinity of the endocardium. The lat-
ter does not possess much sensibility.

This sensibility is peculiar in character ; it is unconsecious, reflex, and
responds only to its normal stimulant, the blood. If the heart of an animal
is removed and rhythmieal contractions have ceased, they may be made to
reappear by the passage of a current of blood. Faradic stimulation of the
endocardinm also produces reflex contractions.

ExpocarpriTis,

Anatomo-pathological Data.—Redness constitutes the initial lesion of
endocarditis. Aceording to Bouillaud, it may be rosy or scarlet, general
or partial, but is much more marked upon the valves. Laennec showed
that in a certain number of cases these changes were due to post-mortem
imbibition of blood. Bouillaud then insisted upon the signs above men-
tioned, but states that, in order to constitute evidences of inflammation,
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they must be associated with the following conditions: 1. The eadaver must
not be in a state of decomposition ; 2, the endocardium must be thick-
ened ; 3, a certain amount of pus must be present; 4, or, at least, other
inflammatory lesions such as softening or friability of the endocardium,
ulcerations, or erosions. Firster' adds that the redness of imbibition is
superficial.

Cadaveric imbibition is confined to those parts which correspond to the
red portions of the heart-clot, and the limit of redness is bounded by a line
parallel to the horizon, whatever may have been the position of the body.

Finally, inflammatory redness differs from post-mortem imbibition, in-
asmuch as it extends deeper than the latter.

The second characteristic of inflammation is thickening of the endo-
cardium, accompanied by friability and softening. If the disease has lasted
a week the thickening is marked upon the valves, where it is characterized
by a cloudy, unpolished, corrugated appearance, and by adhesion to the
subjacent fissues. No exudation can be detected. Firster states that
this appearance of endocarditis is due to proliferation of the cells of the
connective tissue,

Small fibrinous cysts, due to the disintegration of fibrin (Lebert, Char-
cot, Virchow), are sometimes found. It is generally admitted that no pus
can be detected, but Lancereaux states that he has observed it. In such
cases the small abscesses are found in the deep connective tissue layer, and
are, so to speak, sub-endocardial.

The third characteristic of endocarditis is the production of vegetations.

They are so small at times, that they result merely in a rough, sha-
greened appearance of the serous membrane. In this shape they extend
often over a large part of the left auricle and ventricle. They are some-
times much larger and attain the size of a pea. In the horse I have seen
them an inch in length. As a rule, they are conical, sometimes are ar-
ranged in nummular patches, but generally in raspberry-like projections.

They are situated commonly upon the auriculo-ventricular or semi-
lunar valves, more rarely at the orifices. Those upon the semilunar valves
are situated, in general, near the corpus Aurantii ; they are not situated
upon the edge, but follow the vascular network. Cornil and Ranvier have
shown that they are due to proliferation of the eells of the flattened layers
with infiltration of a certain number of white blood-globules and a hyaline
layer of fibrin. According to Klebs,” the vegetations generally contain
microcoeei. We will see that these organisms play an important part in
ulcerative endocarditis.

In chronic endoecarditis, on the other hand, the lesion assumes the ehar-
acter of an interstitial inflammation, with a tendency to cirrhosis or scle-
rosis of the valve.

| Férster : Handb. d. path. Anatomie. 1863.
? Rosenstein : Krankheiten des Herzens, p. 99. Leipzig, 1879,
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As the lesions are in contact with a rapid current of blood, it follows
that they will be swept away if not very adherent to the subjacent tissues.
Thus the fibrin which has been removed from the blood by projections,
and the vegetations themselves when their base is not firmly attached, are
carried away by the blood. The detached particles constitute emboli,
which pass to the different viscera.

According to Sperling, among 84 cases of embolism from endocarditis
of the left heart, the various organs were affected in the following propor-
tions : ;

Tiiin b e sl B T IR i T N e 57 times.
3T e S L S e e i e
BIEAT R aee s i o Rk AT S RS s 1.6 e
S e e s e A LU e e o £ S,
Taiyar and antesbines. . ..o i, o Rk dulo il Telpise
1326

When the emboli are large and visible to the naked eye they produce
ansmia of the organs, and then necrobiosis; when very small or miero-
scopie they produce infarctions and abscesses.

These infarctions are recognized by their pyramidal shape, representing
the ramifications of the circulation. They are red, black, brown, or cheesy,
according to age. Virchow states that, unlike clots, they cannot be dis-
solved in potash, a characteristic since confirmed by other observers (Char-
cot, Chalvet, Lancereaux, Duguet, Hayem).

In the feetus, in whom the right heart acts more vigorously than the
left, endocarditis affects the former more frequently. Rauchfuss collected
192 cases of endocarditis on the right side in the feetus, and only 15 ecases
on the left side.

After birth, this relation is reversed, the left heart being affected much
more frequently than the right.

According to the majority of writers, pericarditis is much more frequent
than endocarditis. The frequency of the latter affection in acute articular
rheumatism has also been investigated. Bamberger gives the proportion
as 20 to 100 ; Lebert, 17 to 100 ; Wunderlich, 15.7 to 100 ; Rolle, 12.6 to
100.

Bouillaud alone has given a much larger proportion, viz., 80 to 100. I
am convinced, from my investigations on ansgemia, that Bouilland has classed
among the endocarditides all the blowing murmurs produced by ansmia,
and I have shown how frequent these murmurs are.

Sperling furnishes the following figures with regard to the location of
endocarditis in 300 cases : mitral valve, 255 times ; aortic valve, 129 times ;
tricuspid valves, 29 times ; pulmonary valve, 3 times,

‘We also furnish the following statisties :

Willigk, among 4,567 autopsies, noted 238 valvular lesions, or 5 per cent.
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Firster, among 639 autopsies, noted 72 valvalar lesions, or 11 per cent.

Chambers, among 2,161 autopsies, noted 367 valvular lesions, or 17 per
cent.

With regard to sex :

Willigk, among 238 eases, observed 86 males, 152 females.

Cason, among 41 cases, observed 28 males, 13 females.

Bamberger, among 230 cases, observed 118 males, 112 females.

Dragxosis oF ENDOCARDITIS.

The onset of endocarditis is always insidious, especially when it oceurs
in the course of other serious affections. As a rule, however, a dull pain
is experienced, rather a malaise or feeling of anxiety than a severe pain.
When the pain is intense, it can be explained almost always by a coexisting
lesion, either periearditis, pleurisy, or intercostal neuralgia.

Upon palpation the impulse of the heart is found to be more vigorous,
or at least it is felt over a greater extent of surface than normally.

Is it necessary to coneclude, therefore, that the heart is increased in
volume? Some authors have thought so ; but the conclusion will probably
be reached that this is a purely theoretical view, if the means at our dis-
posal for measuring the leart be resorted to with any degree of care.
Since I discovered the plan for accurate measurement of the heart, I have
observed nothing of this nature.

Auscultation furnishes very valuable data in simple acute endocarditis.
Bouillaud had noted the presence of a blowing murmur, which he deseribes
as sometimes rough, sometimes soft, sometimes short, sometimes prolonged.
In order to deseribe this murmur with the requisite preecision, I will ex-
amine it under its triple relations of place, time, and timbre.

The site of the murmur depends upon the site of the lesion, and on
account of the much greater frequency of the lesions at the mitral valve,
it is heard particularly at the apex (Figs. 26 and 27). If the region oc-
cupied by the bruit in this locality is very small, it is heard at the very ex-
tremity of the apex where the shock is felt, and a little to the outside rather
than within this point.

If the region is more extended it covers the right ventricle and ap-
proaches more or less to the median line, but does not pass the middle of
the distance between the apex and the median line.

The region in which it is audible then forms a triangle, the apex of
which is situated between the heart and the axilla ; the base of the triangle
is vertical and parallel to the median line ; the inferior horizontal border
is parallel to the lower border of the heart, and about 1 etm. below it ; the:
upper border of the triangle follows the right border of the heart.

The maximum of intensity of the murmur is usually at the apex of the
heart, but is sometimes at the upper angle of the schematie triangle. The
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murmur begins exactly at the beginning of systole, it is longer than the
clicking of the mitral valves, and lasts during the entire period of systole.
It covers, therefore, the lesser period of silence and continues until the
second sound. But it 1s not always arrested at this period, and may con-
tinue even during diastole, The murmur is then reinforced during the
closure of the semilunar valves, and is prolonged into the greater period
of silence, thus assuming the appearance of a systolic followed by a dias-
tolic murmur. For this reason I have given to this prolonged systolic
murmur the name * paradox bruit.” It will be considered in detail under
the head of mitral insufficiency. This prolongation of the systolic murmur
into the period of greater silence is only heard over a very small space,
usually toward the outer angle of the schematic triangle ; as we approach
the median line the bruit becomes shorter and soon purely systolie, fol-
lowed by a very clear semilunar click, thus showing that these valves are

F1c. 3.—Schema of the Blowing Murmur of
Mitral Endocarditis,

The murmur varies in timbre, being sometimes soft, at other times be-
ing more metallic.

I stated above that the murmur presents its maximum of intensity, as a
rule, at the apex, but never at the inner angle of the schematic triangle,
thus differing entirely from the pericardial friction sound, which always
presents the minimum of intensity at the apex. When the two affections co-
exist the schematic triangle assumes a peculiar shape ; it first covers the
pericardial triangle, and then shows a prolongation toward the axilla.

How is the murmur affected by changes in the position of the patient?
Sidney Ringer, Hardy, and Behier state that it increases when the patient
is seated ; Cuffer asserts that it is intensified in the recumbent posture.
For my own part I have never noticed any oreat difference.

The P'IJ].B; is frequent in endocarditis and may rise to 140 or 160. The
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rhythm is irregular, with intermissions and inequalities in successive pul-
sations.

The temperature is elevated, even when the endocarditis develops dur-
ing the course of a febrile disease : at times a chill is observed.

The venous cireulation is interfered with ; a bluish tinge of the face
and hands and cedema of the lower limbs may be noticeable. On the part
of the respiratory organs we notice anxiety, oppression, orthopncea, which
may lead to fainting and lipothymia.

When the endocarditis occupies the aortic orifice, the symptoms differ
to a remarkable degree, not alone with regard to the local but also the
general symptoms.

F1e. 28— Bchema of the Blowing Murmur of
Pericarditia with Mitral Endocarditia,

In this event the inflammation is localized at first upon the nodules of
Arantius. If the vegetations acquire a certain size they result in narrowing
of the orifice, and a murmur is found which forms an asecending column
along the right border of the sternum. This column usually starts from
the third right costal cartilage and rises to the clavicle (Fig, 29).

The murmur is systolic and covers the lesser period of silence ; it is
followed immediately by the semilunar eclick, but it never passes into the
greater period of silence. It remains purely systolic. With regard to
timbre, it is usually rough and superficial ; it is not affected by a change
in the position of the patient.

If the lesions are such that insufficiency is produced, the murmur is en-
tirely different. It then forms a descending column which starts from the
third right cartilage ; this column, which is almost as large as the sternum,
occupies the right border and largest portion of this bone, and often de-
scends below the inferior border of the heart (Fig. 30).

This bruitis diastolic and replaces the click of the aorta, but is not pro-
longed very far into diastole, since it hardly ever suppresses entirely the
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greater period of silence. It is soft and deep, and is increased by stand-
ing, which enables it to flow back more completely into the ventricle.

Not alone the local phenomena but the general ones also differ. It does
not give rise to cyanosis but to pallor and anwemia, a sort of temporary
chlorosis with ansemia.

Fic. 3. Fia. 4L

These two systolic and diastolic murmurs are readily distinguished
from anwemic bruits, as they are situated on the other side of the sternum.
However, they are often associated with one another, as is shown in Fig.
31, which shows the location of an ansmic murmur in the pulmonary artery
and a diastolic murmur of aortic insufficiency.

DrrrerenTIiAL Discxosis oF ENDOCARDITIS FROM ANEMIA AND PERICARDITIS.

There is no necessity of dwelling long upon the differential diagnosis
of ansmia and endocarditis. The evident localization of the murmur
either at the apex of the heart or at the right of the sternum shows that
the pulmonary artery is not affected.

Ansemia, on the contrary, gives a blowing murmur which is evidently
in the pulmonary artery. I need merely refer to the chapter on anmmia, in
which I have shown that it is always possible to distinguish ansemia from
endocarditis.

If the murmur is situated at the apex alone, there can be no question
of ansmia, since this is always associated with the murmurs in the pul-
monary artery and right jugular. If there are three localities in which
the bruit is heard, it may be due to endocarditis or ansmia ; as ansemia is
modified more rapidly than endocarditis, it may be concluded, if the mitral
murmur disappears first, that we have to deal with ansmia, not with en-
docarditis. If the mitral bruit is accompanied by a jugular bruit, without
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one in the pulmonary artery, there is evidently a coincidence of ansmia
and endoearditis. |
Finally, if the three murmurs coexist, and that in the pulmonary artery
disappears first, ansemia and endocarditis are both present.
The following are three new illustrations of these combinations :

Ogpservariony XXV, Rheumatism, Endocardifis with a Mitral Murmur,
and Ancemia with a Cervical Murmur.—Frnestine D——, aged seventeen
years, entered the hospital March 28, 1877.

The patient suffered from aeute articular rheumatism a year ago, and
since that time she has been subject constantly to palpitation of the heart.

Five days ago she was seized with lnumbago. Upon admission she com-
plains of lumbar pains and dyspoceea.  The impulses of the heart are vig-
orous ; the apex beats behind the sixth rib. Auscultation shows a blowing
murmur, with reinforcement, in both jugulars ; nothing in the pulmonary
artery. A systolic blowing murmur is heard at the apex.

Opservarion XXVI. Acute Articular Rhewmatism with Anemia, withoué
Endocarditis.—Marie = , entered the hospital for a second attack of
acute articular rheumatism. A bruit de diable is heard in the jugulars
and a marked bruit in the pulmonary artery ; nothing at the apex.

Ozsservation XXVIL Adcute Articular Rheumﬂham with Anemia, without
FEndocarditis.—Marie R——, entered the hospital March 4, 1881, sufferin
from aecute, monoarticular, gonorrheeal rheumatism. April 15th, a fre£
attack ocewrred, involving a large number of joints. The patient com-
plained of 1m.lp1tat.mn and auscultation revealed two ansemic murmurs, one
in the vessels of the neck on the right side, the other in the
artery. The latter murmur is situated in the left second intercostal e; 4
it is systolic and is followed immediately by the second sound of the heart ;
its timbre is rough. The murmur increases upon the cessation of respira-
tion.

I do not speak of the diagnosis of an endocarditis situated in the pul-
monary artery and which may be mistaken for ansmia, since endoearditis
in this locality is extremely rare. However, Dujardin-Beaumetz has ob-
served one ease. In such an event the bruit is located in the second left
intercostal space, but is not accompanied by a jugular bruit, as is the rule
in ansemia.

The diagnosis between tricuspid endocarditis and ansemia will 'har
rendered easy by the difference in the location of the murmurs, the former
giving rise to a systolic bruit situated at the level of the fifth costal car-
tilage, near the sternum and near the border of the heart. -

Differential Diagnosis between Endocarditis and Pericardilis. —Thaaa
affections have certain common characteristics, but their brm fer
notably from one another :

1. Topography.—The topography of endocardial murmurs depends
upon the orifices affected. They are situated almost always at the periph-
ery of the cardiac triangle, and pass beyond it on various sides—toward
the axilla in mitral disease, toward the right clavicle in aortic disease, and
toward the left clavicle in affections of the pulmonary artery.
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The bruits of pericarditis are himited to the pericardial triangle, par-
ticularly to the middle and lower portion along the left border of the
sternum. This site may be occupied also by a tricuspid murmur, and the
characteristics of the latter will be discussed at a later period.

2. Time.—The bruit of pericarditis is often systolic and diastolic, with
a sensation of coming and going which is not met with in endocarditis. If
the bruit is only systolie, it is recognized nevertheless by its timbre and
modifications.

3. Timbre.—The bruit of pericarditis may be soft like that of endocar-
ditis, but this is exceptional ; it is much more frequently a friction sound.

4. Depth.—The bruit of periearditis is much more superficial than that
of endocarditis.

5. Evolution.—As the exudation increases the friction sound rises;
extends above as it diminishes below, and reappears when the exudation is
absorbed.

6. Pericardial murmurs are modified readily by pressure upon the
sternum, change of position, ete. ; this does not hold good of endocardial
INUITuYs.

Differential Diagnosis between Endocarditis, Pleurisy, and Pneumonio.—
At first sight this may seem puerile, but we know that the cenfral organs
of eirculation may give rise to extracardiac murmurs which are singularly
deceptive. In such cases, cessation of respiration will almost always suifice
to recognize their true character. I refer the reader to the chapter on
ansmia, in which the characteristices of these murmurs have been considered
in detail.

Diagnosis of Endocardifis and Myocarditis.—Logically this diagnosis
should pot be made until the symptoms of myoecarditis have been de-
scribed.

For the present I will suppose that the patient presents in a marked
manner the symptoms attributed to endoearditis, and that anmemia, peri-
carditis, ete., have been eliminated. Are we, therefore, certain that we
have to deal with an attack of endocarditis ?

Palpitation of the heart and a murmur at the apex are observed very fre-
quently during the course of an acute articular rheumatism, and the diag-
nosis of endocarditis is made at once. But if this murmur disappears after
a few days without leaving any effects upon the action of the heart, can we
be certain that it has been produced by an exudation? Furthermore, if
this murmur, as sometimes happens, disappears for a few days and then
reappears, the theory of a permanent lesion becomes problematieal.

I have supposed that a Lruit which acts in this manner may be the re-
sult of a temporary paresis of the cardiac muscles, particularly of the col-
umnE carne®, i.e., a form of localized, temporary myocarditis.

Cortrse oF AcuTe ok Sveacute Prastic Expocarorris.—Plastic endocarditis
usually lasts one to three weeks and then ends in resolution. It often ter-
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minates in chronie selerotic endocarditis. At other times it proves fatal by
complications which are situated either in the myocardium or surrounding
organs (myocarditis, pericarditis, pneumonia, pleurisy, embolism). In these
cases death may not oceur until the end of two or three months. 'We may
even ask, with Fuller, whether vegetations which have once formed, may
not disappear.

The diagnosis of endocarditis also includes its cause. It may be pri-
mary, due to cold, and not followed necessarily by articular affections, al-
though in such cases it is usually the first manifestation of acute articular
rheumatism. It is said that it is never traumatic in its origin, as pericar-
ditis may be.

Endocarditis, then, is usually symptomatic of rheumatism, particularly
of the acute articular variety. It may also be symptomatic of gonorrheeal
rheumatism. Some writers have observed endocarditis during the course
of gonorrhcea without articular complication.

The other diseases which predispose to endoearditis are: pregnancy,
and particularly the puerperal condition, scarlatina, variola, rubeola, diph-
theria, erysipelas, nephritis, and finally syphilis (Ricord, Lebert, Virchow).




CHAPTER XIII.
ULCERATIVE ENDOCARDITIS,

Urcerative endoearditis is remarkable for the loss of substance it oceasions.
It appears to affect particularly those parts in which the connective tissue
is abundant, the mitral and aortie valves, even the tricuspid and pulmonary
valves. The lesions are more frequent in the left heart than in the right,
though the difference is not so great as in plastic endocarditis.

The lesion is deeper than in the latter form, it is situated in the fibrous
layer. The uleerations are found especially upon the mitral valve, at the
edge of one or both leaflets, sometimes in the midst of vegetations, some-
times on the opposite surface; at times small abscesses are found under
the endocardium.

The aortic valves are affected usually upon their upper surface. The
ulcerations are surrounded by vegetations, and perforation of the leaflets
Ay Oceur.

At other times the uleeration spreads laterally, separates the layers of
the valves and forms cavities with narrow openings, which are filled with
blood and form small aneurisms.

At the onset, the protoplasm of the cellular elements becomes swollen
and cloudy ; then the endocardium in the affected region becomes opaque,
grayish, and less smooth, and, if the process continues, it attacks the nuclei
of the elastic elements. The endothelial covering begins to disappear in
places, and the lymphatic corpuscles make their way into the interstices.

Fibrinous deposits then appear upon the affected spots, and the sub-
jacent tissue becomes soft and friable. The small granulations and the
deposits covering it are detached, the tissue softens, and ulceration is pro-
duced. In addition to these ulcerations foei of myocarditis are found, and
these may empty their contents into the endocardium.

The blood presents lesions corresponding to the two forms, the septice
and purulent.

In the septic form, Virchow found in the blood the debris of the endo-
eardium ; in the infarctions, Charcot and Vulpian found fine granulations
which resisted acid and alkaline reagents, and the fibrinous detritus of pus-
globules, in fine, putrid capillary emboli.

In the form which resembles purulent infection, the fluid is not really
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pus (Virchow and Chareot) but disintegrated fibrin, and the secondary ab-
scesses, therefore, are not true metastatic abscesses.

The myocardium is profoundly changed. The musecle is soft and fri-
able ; in places, the fibres present fatty granulations. The nueclei of the in-
terstitial tissue are increased. At the surface of the muscle, either beneath
the endocardium or pericardium, arve found small foci of granulo-fatty
granulations which appear to be altered lencocytes. The muscular fibres in
the affected parts have lost their transverse strize. Finally, the myocardinm
contains true abscesses. The pericardium is covered sometimes by false
membranes. In addition there are certain lesions produced by the de-
tachment of particles from the central lesions (infaretions), though these
are not constant. The infarctions may be present in the spleen, kidneys,
brain, and liver.

In this ease the spleen is softened, and one portion is found to have a
different color from the rest of the surface. This part corresponds to an
obliterated vessel. At the outset of the lesion, a deep redness, a simple
hypersmia, is found ; but at a later period, an indurated mass is found of
a yellowish chamois eolor. At a still later period, the tissues may be dis-
integrated and become diffluent, but true pus is never observed.

In the kidneys, the infarctions occupy the cortieal substance and foria
a yellowish pyramidal mass, the base being sitnated at the periphery, and
the apex toward the cenfre. The infarction is-pale yellow, surrounded by
a red or violet cirele. In addition scattered ecchymoses are noticed. Du-

cnet and Hayem have sometimes found very small infaretions, which can

be enucleated and are formed of leucocytes and red blood-globules.

In the brain, the spots of softening oceupy the optic thalami and cor-
pora striata. A thickened false membrane is found in the fissure of Sylvius,
corresponding to an obstruction of ‘he middle cerebral artery. A certain
number of small uniform foei are found and, upon the meninges, thicken-
ing of the membranes and ecchymotic spots.

Infarctions in the liver are rare. The organ is found enlarged, friable,
soft and yellowish. The hepatic cells are altered, they contain fatty gran-
ulations which are sometimes the cause of the jaundice.

As a rule the lungs are but little affected ; congestion of the lower parts
and a few puriform patches may be observed.

Hemorrhages are found disseminated throughout the intestinal tract,
the muscles, parotid gland, retina, choroid, and finally the skin. Deposits
of tyrosine and leucine may be present in the bones.

Pathogeny.—Senhouse-Kirkes thought that the eardiac products are
detached, obliterate the small vessels, and lead to necrosis of the corre-
sponding field of eireulation. '

Virchow has supported this view by showing the analorous chemical
composition of the fragments found in the vessels at the centre of the le-
sion and the changes of the endocardium.

T
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Charcot and Vulpian aceept this theory, but do not believe that these
fragments possess a peculiar septic nature.

Jaccoud and Lancereaux regard this affection as representing some-
times putrid infeetion, sometimes purulent infection.

Finally, Dupuy, Duguet, Hayem, and Martineau think that the periph-
eral lesions are not due to embolism, but that they may be produced under
the sole influence of the general condition.

Disaxosis oF Uncerative Expocarpitis.—The symptoms may be divided
into two classes: 1. The central or cardiac disturbances and the general
symptoms produced by the a dynamic condition. 2. The symptoms pro-
duced by lesions of the different viscera.

The cardiac symptoms are often slight, and lost in the general grave
disturbances presented by the patient. At other times they are marked,
but the condition of the patient does not permit a methodical examination.

The pain is sometimes very acute, and the patient may be tormented
by such excessive anguish that he is unable to rest. He suffers from pain-
ful palpitations which are increased on the slightest movement. The heart
beats irregularly, sometimes with violence and rapidity, at other times
there are periods of syncope in which the pulse scarcely can be felt. The
examination of the heart is difficult, as percussion is painful and the pa-
tient cannot endure pressure upon the cardiac region. Blowing murmurs
are heard which vary in situation and intensity, some being due to endo-
carditis, others to pericarditis.

The general sy mptoms always present a grave appearance : nnxlety,
nrl:hnpnm:x, lipothymia, teudeucy to syncope, frequent pulse accompanied
by elevation of temperature (up to 40°), finally the prostration, delirium,
and even convulsions. In the adynamie form, prostration predominates.

The patient lies in a condition of low delirium, is constantly muttering
incoherently, but often returns to the same ideas and subjects. The tongue
is dry and black, the face is often jaundiced, the abdomen tympanitic ;
diarrheea 1s usually present. The lungs are congested and disseminated
erepitant rales are heard. The temperature is high ; the pulse is often soft
and dicrotie.

In the pyzmic form all these symptoms are present, but they are in-
terrupted from time to time by violent and repeated chills, followed by
fever and sweat ; these symptoms sometimes 1etmu at regular intervals.
Jaundice is almost always present.

The visceral phenomena are marked by congestion of the base of the
lungs with dyspneea and the riles of pneumonia, tubular breathing. and
muco-purulent expectoration. The spleen is painful and enlarged ; the
urine contains albumen.

The most frequent causes of ulcerative endocarditis are overwork, and
then the puerperal condition. O. Diir reports that among 6,848 parturient
women endocarditis was noted 63 times, and that 11 of these cases as-
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sumed the ulcerative form. Winge observed it as a complication of rupture
of the urethra produced by a false passage ; Eisenlohr, in a case of verte-
bral caries. Virchow regards as a predisposing cause the existence of small
arterial vessels, such as he has found in chlorosis. Klebs asserts that it is
due to the introduction of micrococei, which enter through the medium of
wounds, as, for example, in the puerperal condition ; that these microbes,
circulating in the blood, form embolic obstructions in the capillary vessels
of the valves, leading to necrobiosis of the parts, and consequently to ulcera-
tion and its sequences.

The diagnosis reduces itself then to two points. If the endocarditis
is primary, the characteristics of the disease will be manifested and its
nature established by the nature and gravity of the general phenomena.

In the other event, we have to deal with a grave puerperal, eruptive,
typhoid, or other disease, in which serious symptoms appear, particularly
with reference to the heart. A careful examination of the patient must
then be made in order to determine whether the complications are caused
by a cardiac lesion.

Ulcerative endocarditis lasts five or six weeks when it is primary or
engrafted upon an old valvular lesion. The duration of that form which
occurs during acute articular rheumatism is not more than two to four
weeks. Finally, the variety which appears during the puerperal eondition
or grave fevers, does not last more than four to six days. The termination
is always fatal.




CHAPTER XIV.
CHRONIC OR SCLEROTIC ENDOCARDITIS.

Cueo¥ic endocarditis is rarely general ; it has even a greater tendency
than acute endocarditis to localize itself upon the valves of the heart, the
orifices, or their vicinity. The localization varies with age. The right
heart is affected most frequently in the feetus; in adult life and adoles-
cence, the mitral valve ; in old age, the aortic valve.

The lesions of chronic endocarditis consist mainly of hyperplasia of the
connective tissne, which forms, as in the other viseera, an induration which
causes atrophy of the neighboring elements ; the parts then become re-
tracted and finally undergo fibrous or caleareous transformation.

If the chronic endocarditis follows the acute form with vegetations, the
latter become hard and form a sort of saw, either at the edge of the valve
or a little higher, near the orifice. The lesion often is not limited to the
valves, but may affect the chord= tendinm and the free extremity of the
papillary muscles. The following table shows the frequency of the occur-
rence of the lesion in the different valves.

Mitral. Aortic, Tricuspid. Pulmonary.
BAPCIAN .ii v alelsieins ains 5l 61 o G
Ormerod ...... 0. 133 118 17 4
Bamberger ......... 150 50
L] N 10 9
Kaulis ...... e . 22 13 = o
Bperhing. oo, v 255 129 19 5
621 380 36 9
Left heart. . ..1,001 Right heart. .. .45

I will study the lesions of the valves and orifices in their order of fre-
quency.

LEsioxs oF THE Mitrar VaLvE.

Anatomical Data.—The left ventricle forms the posterior half of the
heart. It has the shape of a triangular pyramid, and consequently has
three surfaces, three borders, a base and apex. The inferior surface, like
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that of the right ventricle, rests flat upon the diaphragm. The ventricular
groove divides the lower surface of the heart into two equal parts, each
ventricle presenting an equal surface to the diaphragm. The posterior sur-
face of the left ventricle, forms the posterior or pulmonary surface of the
heart.

The base is formed by the aortic and mitral orifices. The aortic orifice
forms a plane which is directed outward and upward ; the mitral looks
upward, outward, and backward. But in those cases in which insuffi-

Fic. 32.—Inmer Surface of the Left Ventricle (Croveilhier).

ciency arises from excentric hypertrophy and dilatation of the heart, the
posterior border of the mitral orifice is directed more and more to the
left, and the orifice is directed, finally, from before backward.

The aortic orifice is closed by the semilunar valves, the venous orifice
by the mitral valve.

The capacity of the left ventricle has been determined by Legallois,
by means of the weight of mercury which it will hold. This was found to
be 10.68 for the left ventricle, and 11.72 for the right ventriele.

The cavity of the left ventricle is ovoid in shape. The inner surface is
smooth in the region near the aortic orifice in the arterial portion ; it is
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bounded behind in its auricular part and toward the apex by a trellis, the
meshes of which become closer as they approach the apex. In this region
the elongated meshes form a sort of spongy tissue (Fig. 32). These meshes
are formed by the three classes of columnze carnem (Fig. 33).

The apex of the left ventricle constitutes the apex of the heart.

The mitral valve is ecomposed of two leaflets, an anterior larger one
which is parallel to the anterior surface of the heart, and a posterior one
which is much smaller (Figs. 34, 35, 36).

Fic. 33.—Inner Surface of Left Ventricle stripped of the Endocardinm (M, Sée).

The anterior valve divides the cavity of the ventricle into two unequal
parts, an anterior larger part, known as the aortic or arterial cavity of the
ventricle, and a posterior smaller one, known as the venous cavity. Each
papillary musele is inserted into both leaflets, the anterior one into the in-
ner portion, the posterior one into the outer part of the valves.

The mitral valve is connected by its adherent border with the circumfer-
ence of the mitral orifice, and at its free border with the chordse tendinesze.

1. The chordz tendine of the first order, the strongest ones, are con-
tinued upon the outer surface of the valve, and inserted into the fibrous
rings ; some are free, others adherent.

2. Those of the second order are arrested upon the sides of the valve,
without being continued to the fibrous rings of the orifice.

3. Those of the third order are mrrested at the free border of the



94 DISEASES OF THE HEART.

valve ; they are derived usually from the columnse and rarely from the
papillary muscles.

To recapitulate, the right mitral valve divides the cavity of the left ven-
tricle into two unequal parts. The anterior or arterial cavity is smooth

TR

Fia. 4.

upon its valvular surface and upon the anterior surface formed by the sep-
tum. It presents no columnsz carnew of the first or second order and
none of the third order, except in the lower part, so as to offer no rugosity
which may interfere with the exit of the blood during systole.

Fre. 35.—Mitral Valve, separated (M. Sée).

Behind the right mitral valve is found superiorly the mitral eanal, which
passes from the auriculo-valvular orifice to the valvular border, then the
trellised work of the tendon which serves as a communication between the
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arterial and venous portions of the ventricle, and lower down the columnz
carnez of the first order.

Physiological Data.—All are agreed with regard to the condition of the
heart during diastole. The heart, in dilating, stretches the columnse car-
new and the venous valves and orifices are open.

A number of theories have been advanced with regard to systole. Aec-
cording to one theory, which was advanced by Lower in 1679 and has re-
ceived a number of modifications, the occlusion of the orifices by the valves

Fig. 26.—Smaller Mitral Valve, seen from behind (Cruveilhier).

is effected passively by the pressure of the blood. But all theories of this
nature leave out of sight the cardinal fact that systole is an active muscular
contraction. -

The second theory is that of aetive oceclusion. As earlyas 1825 Meckel
stated that the various parts of the valves are approximated to one another
and the auriculo-ventricular orifice closed with force by the energy of the
ventricular contraction.

Burdach (1827) observed that if the stretching of the valves was a
passive phenomenon, the presence of the papillary museles was needless.
According to him, when the papillary muscles contract they streteh the
valves like sails, separating them from the walls. They are drawn in the
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direction of the axis of the ventricle ; the occlusion 1s completed, he says,
by the pressure of the blood.

It is difficult to understand this view, as Bouillaud calls the columnee
carnex tensors or elevators of the valves. DBut his next remarks are very
just. He states that, during systole, the left or anricular half of the left
ventricle is almost entirely effaced, while the right or arterial half throws
into the aorta the column of blood which it has received from the left
auricle.

F1a, 37.—Respective Position of the three Papillary Muscles,

Mare Sée' has developed the theory which was first advocated by Par-
chappe. He states that the systole is an active function and that, while the
entire ventricular walls contraet, the papillary muscles also contract, and
that the effect of the contraction is to produce tension of the chordee ten-
dinez and lowering of the valves despite the shortening of the columnse
carneze.

The papillary musecles of the left ventricle are arranged in such a man-
ner as to fit into one another and to fill up the left portion of the cavity
(Figs. 37 and 38). In contracting they draw to the left both leaflets of the
mitral valve which are applied against one another and against the ventrie-
ular wall. The right leaflet plays the essential part in the closure of the
auriculo-ventricular orifice. But neither the left leaflet nor the two acces-

I Mare Sée: Sur le mode de fonetionnement des valvales auricnlo-ventriculaires da
ecenr, Archives de physiologie, 2e serié, t. ler, p. 351.
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sory valvular tongues are useless. They prevent the reflux of blood along
the wall into the ventricle.

The theory of active occlusion may then be summed up as follows. At
the moment of systole the contraction of the columnz pulls upon the
valves and maintains them in the direction of the axis of the heart. The
pressure of the blood forces the two leaflets against one another (Bur-
dach).

FiG. 38.—Figure showing the Interlacing of the Columnaze Carnes.

The ventricular contraction, by approximating the columnse carnesw,
fills up the auricular portion of the cavity of the left ventricle (Cruveilhier).
The valves are folded and the tendons eome in contactin such a manner as
to close the space which separates the valvular borders of the columnz car-
new (Parchappe). The papillary muscles are applied to one another and
close the cavity in the region of the apex (M. Sée) (Fig. 38).

: 7



CHAPTER XV.

LESIONS OF THE MITRAL VALVE AND ORIFICE—NARROWING—INSUF-
FICIENCY.

Anatomo-Pathological Data.—We have seen that acute endocarditis affects
the mitral valve much more often than the other regions of the endocar-
dinm. These lesions usually occupy the auricular surface of the valve and
cenerally its free border. If the process is mild, proliferation of the con-
nective tissue of the valve occurs. This sclerosis also attacks the tendons,
which become shortened, and reaches the free extremities of the papillary
muscles, which are indurated. At a later period calcareous inerustations
in the valve develop, especially upon its free border. In some rare cases
the lesions are situated at the orifice.

The theory of the action of the mitral valve which we have deseribed,
forces us to admit that every lesion of the valves produces both narrowing
and insufficiency. But it is true that at a later period one of these lesions
will predominate.

In such cases there is both stenosis and insufficiency. If the orifice is
small it admits very little blood and the obstruction to its entrance is con-
siderable. But if the orifice is immobile the insufficieney is in reality
total, since the opening will admit as much blood as entered. In such cases
the insufficiency is as complete as if the valve were entirely suppressed in
a healthy subject.

When the mitral lesion is accompanied by dilatation of the heart, with
or without hypertrophy, it will be found that the papillary muscles are
separated from one another, that the trellis formed by the chorda tendinge
has large meshes, and that the lower border of the valve forms the section
of a tubular orifice.

In the first case the diastole is retarded and the quantity of blood
conveyed at each systole is diminished ; in the second event the diastole is
easy and systole ineflicient.

After the mitral lesion has been established, the secondary disturbances
will vary a little according as stenosis or insufficiency predominate. These
changes are summarized in the following table:

[
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Stenosis. Insufficiency.

Enlarged cavity. Eularged cavity.
Left auricle...... < Hypertrophic walls. Hypertrophic walls.

Atheromatous walls.  Atheromatous walls.
Diminished eavity. Enlarged cavity.

hels Rantoiels. . 5.5 Thinner walls. Hypertrophic walls,
Papillary muscles. Degenerated before Hypertrophic.

the walls.
EOIHRE 2o Vs e s Sma,ller:d %h:llﬂkengd walls.

: : { Enlarged cavity. nlarged cavity,
Right ventricle. .. § miyot8 o q"Tls Mok anod walis
Tl_i-cus ]il.'l Tﬂl'l'e _H ﬁtl‘ﬁtfhea. Stmtﬁhﬂd.

I *** | Insufficient. Insufficient.

Dracxosts oF Mitran DisEAsE.

The general symptoms of mitral disease are the ordinary symptoms of
cardiac affections, dyspneea on effort, then palpitation and small, often ir-

regular pulse.
Examination shows that the apex is lowered and removed farther from

the median line ; it descends to the sixth intercostal space and is 10, 12,
15, even 17 etms. from the median line. It follows that the lower border
of the heart becomes more and more oblique. The depression of the apex
corresponds to the inereased weight of the heart, i.e., to the hypertrophy
of its walls.

The right angle remains at first in its place at the level of the insertion
of the right fifth cartilage, and the right border is 3 etm. from the
median line, but when dilatation of the right heart occurs toward the close
of life, the vertical border is 4 ctm. from the median line and the angle
descends so as to correspond to the right sixth cartilage.

If the hand is applied to the prasecordial region, the impulse of the
heart will be found to be more diffuse and less distinet, and a purring
thrill is often felt.

Potain and Rendu have given the following deseription of this thrill:
“The thrill of insufficiency never begins before the moment of ventricular
systole, it prolongs the impulse of the apex and disappears before the
closure of the semilunar valves. It is propagated toward the axilla and is
not present at the origin of the large vessels, The thrill, accordingly,
begins with systole and continues throughout its entire period, covering
the systolic bruit and the lesser period of silence.

“The thrill of mitral stenosis begins in the middle of diastole, is rein-
forced at presystole and ceases completely at the moment of the precordial
impulse. This thrill is peculiar, inasmuch as it is felt at the end of the
repose of the heart during the second half of diastole and ceases abruptly
at the moment when the preecordial impulse oceurs. It is, accordingly, a
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diastolic, or to speak more correctly, presystolic thrill, since it has its
maximum of intensity immediately before the ventricular systole.”

Two things must be distinguished here, the fact and the theory.
The fact is real if we restrict ourselves to the statement that the thrill pre-
cedes the preecordial impulse, but I do not think that it occurs during the
contraction of the auricle.

Sphygmographie tracings have demonstrated that in mitral insufficiency,
and particularly in mitral stenosis, the impulse of the apex is delayed be-
yond the beginning of systole, and that consequently the moment which
immediately precedes the impulse of the apex is not the presystole, but
the beginning of systole.

Fra. 249, Fic. 40.

Auscultation. A. Topography of Mitral Murmurs—The soft or rough
blowing murmurs produced by lesions of the mitral valve have a very def-
inite situation. When their area is very limited they are situated at the
level of the apex of the heart; when their area increases they spread in
three directions, outward, inward, and upward toward the insertion of the
cartilage of the left third rib, i.e., a point corresponding to the mitral
orifice.

The mitral orifice corresponds exactly to the sternal insertion of the
third left cartilage ; the valve is directed from this point directly toward
the apex and corresponds to the inner part of the third intercostal space
(this is represented in Fig. 39). When the area of the murmur is very
small, accordingly, it is limited to the apex; when it grows larger it forms
a triangle parallel to that furnished by measurement of the heart, though
not exactly. Its apex is approximated more or less to the mitral orifice,
the right inferior angle passes beyond the apex toward the axilla, and the
internal inferior angle is directed toward the sternum. Of the three sides,
the inferior descends a little below the border of the heart, as the sound is

L e ——
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conducted through the liver. The external border is oblique, parallel to
the border of the heart ; the inner border or base is parallel to the sternum
(Fig. 41).

When the murmur rises toward the mitral orifice it is heard to a much
less extent toward the axilla. It then occupies a very extensive area, but
scarcely passes below the inferior border of the heart (Fig. 42).

The point of maximum intensity of the bruit also varies. When its area
is very small its maximum is situated naturally at the apex. In the second
ease, in which the bruit passes beyond the apex to the outside, inside, and
upward, its maximum 1s also at the apex, and in both these cases the
murmur is soft. But when the bruit increases in intensity, when it be-
comes rough and there is marked stenosis and roughness of the valves, the
point of maximum intensity is elevated more and more and is found in
the fourth, third, and, in certain cases, even in the second left intercostal

Fie. 41. Fia. 42

space. When the valves are ealcified it may be stated, in general, that the
maximum of intensity of the murmur is found at the upper angle of
the triangle.

In certain exceptional cases the murmur may be limited exclusively to
the second intercostal space. I have then found the leaflets normal, but
the vegetations and rugosities were situated upon the adherent border of
the valve, at the orifice itself.

The question arises, Why does the bruit extend to the apex and not to
the vertebral column ? According to the general law, it should be heard
near the fifth spinous, but this does not obtain unless there is considerable
hypertrophy of the heart. It must be concluded that the conditions for the
transmission of sound through the organs of the posterior mediastinum
are defective. The transmission of the sound to the apex in the opposite
direction to the current of blood must be due to the fact that the hyper-
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trophied walls of the left heart are a better conductor. It will be noticed
that although the maximum of intensity of the bruit is situated at the
apex in cases of insufficiency, it approaches the mitral valve in cases of
stenosis and is transmitted directly to the adjacent parts, the third left
intercostal space and even the second.

B. Period.—In mitral insufficiency the first sound of the heart is sup-
pressed at the mitral valve and is replaced by a blowing murmur. This
murmur commences with systole, covers the tricuspid sound, and also the
lesser period of silence in part or entirely, and is followed by the second
sound or the click of the semilunar valves, Potain and Rendu state that
this bruit is very loud at the beginning, reaches its maximum at once, and
then diminishes. It is not affected by the respiratory movements.

The bruit corresponds evidently with the systole and the reflux of blood
from the ventricle into the auricle, and in so far theory is in aceord with
clinical observation. But another point must be considered. Theoreti-
cally, this murmur should terminate with the systole. Now, if another
postsystolic murmur is heard at the beginning of diastole, is it due to
stenosis ?

Let us consider the facts. In examining a patient suffering from mitral
disease, it is not uncommon to hear at first a soft murmur lasting through-
out the entire systole, then a reinforcement of the bruit furnished by the
click of the semilunar valves, and finally a soft bruit which terminates the
revolution and thus covers a part of the diastole.

An inexperienced observer might believe, in such a case, that two mur-
murs, systolic and diastolie, are present, and that the latter murmur is
caused by the blood flowing into the ventricle through a narrowed and
roughened orifice. ;

This phenomenon may, indeed, deceive us if the auseultation of the
murmur is confined to the region of the apex of the heart. But if ausculta-
tion is performed over the entire heart, the following fact will be ob-
served : in proportion as the stethoscope is brought nearer to the median
line the murmur is prolonged less and less, and if we have reached the
middle of the lower border of the heart before arriving at the sternum, it
will be noticed that the bruit becomes shorter and shorter and remains
confined to the systole. Therefore we have to deal with a prolonged sys-
tolic murmur which assumes the appearance of a diastolic muwrmur. I
have applied to it, accordingly, the term paradox bruit.

Opservarion XXVIIL—C. A—— entered the hospital in 1877, suffering
from a mitral affection. Measurement of the heart gave the following re-
sults: The apex is situated in the sixth intercostal space, and 12 ctm.
from the median line ; the right or hepatic angle of the heart has not
moved ; the upper border of the liver eorresponds to the insertion of the
fifth costal eartilage; the vertical border is 1 ¢tm. from the sternum ; there
is evident hypertrophy of the left ventricle.
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Auscultation at the apex reveals a prolonged systolic murmur cover-
mg the first sound, the lesser period of silence, the second sound, and pro-
longed into the greater period of silence. This murmur has its maximum
of duration at the apex. It becomes shorter as the median line is ap-
proached along the lower border of the heart. About half way between
the apex and the median line the duration of the murmur diminishes to
such an extent that the click of the semilunar valves is heard distinetly.
The systolic murmur diminishes still more after leaving this point and dis-
appears at the level of the trieuspid. It is evident that this was a pro-
longed systolic murmur.

Opservarion XXIX.—V——, aged thirty-five years, entered the hospital
in 1878. This woman was attacked six years previously with severe bron-
chitis.  About the same time she had an abortion and premature labor.
Since then she has merely suffered, from time to time, from slight palpita-
tions.

For the past six weeks she has emaciated considerably, coughs a little,
and the sputa contain streaks of blood. At the right apex is found dulness,
rude respiratory murmur, but no réles. Measurement of the heart gave
the following results :

Apex beat in the fifth intercostal space 11} etm. from the median line ;
liver dulness ascends to insertion of right fifth eartilage. The vertical bor-
der of heart is 3} ctm. from median line.

A bruit is heard over an area forming a triangle, the apex of which is
41 ctm. outside of the apex of the heart. The murmur is systolic, fol-
lowed immediately by the semilunar elick. Pulse small, with false inter-
missions.

Under the influence of digitalis the murmur becomes more distinet. It
is prolonged into the greater period of silence, giving the appearance of a
double systolic and diastolic murmur. On placing the stethoscope nearer
the rriuiediau line, the murmur is found to grow shorter and to be purely
systolic.

Osservatios XXX. Mitral Affection ; Paradox Murmur.—J. D—, aged
twenty-seven years, entered the hospital in 1879, suffering from heart dis-
ease. Examination of the heart: Apex beat in the fifth intercostal space,
10 etm. from the median line ; the upper border of the liver corresponds
to the insertion of the fifth cartilage ; the vertical border of heart is 4
ctm. from median line.

At the apex is heard a soft, prolonged blowing murmur, the area of
which forms a triangle which passes about 1 etm. beyond the apex and in-
ternally corresponds almost to the edge of the sternum. The bruit begins
with systole, lasts throughout the entire period of systole, and is prolonged
into the greater period of silence, with a reinforcement at the semilunar
click, giving the appearance of two suecessive bruits,

At the level of the tricuspid is heard a murmur which is merely the
prolongation of the mitral murmur, The murmur is soft, like a jet of
steam. In fine, it is a blowing murmur, whose maximum is found in the
fourth space, 5 ctm. from the median line, and indicates a mitral lesion
with insufficiency.

I have observed a number of similar cases, but it appears to me to be
needless to report them.

To recapitulate, in auseulting a patient suffering from mitral insufficiency
a double murmur may be heard, the first covering the entire systole, the
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second beginning at the click of the semilunar valves and covering a part of
the greater period of silence. Upon careful examination, however, the bruit,
which appears to be diastolie, is found in reality to be systolic in charaeter.
In fact, it is sufficient to find that the murmur shortens as we approach
the sternum 1n order to assure ourselves that there are not two sounds, but
a single prolonged systolic murmur. Furthermore, in proportion as the
patient grows better the murmur is shortened and becomes purely systolie.
For this reason I have applied to it the term paradox bruit.

I know of no diastolic bruit at the apex which belongs to a mitral lesion.
Every murmur of this character heard at the apex is either a paradox bruit
or is a transmitted bruit of aortic insufficiency.

Last year I observed, with my friend Dr. Blachez, a man suffering from
mitral stenosis with considerable hypertrophy, in whom the blowing mur-
mur, situated in the second intercostal space, began with a rough timbre
during systole and finished with a soft timbre in diastole ; it was a para-
dox bruit.

Fra. 43.

It would be surprising if the passage of blood from the auricle into the
ventricle, propelled by the feeble contraction of the auriele or aspired by
the diastole, should produce a murmur, while the blood, flowing back
into this orifice with all the energy imparted by the ventricular contrae-
tion, should not produce a murmur.

Tre so-catep Presystonic Mursmur.—In 1843 Fauvel rendered a val-
uable service to science in declaring that mitral stenosis is characterized
not by a diastolic but a presystolic murmur, or rather a murmur preced-
ing the ventricular systole and corresponding to the auricular systole. It
is well to repeat here that the physiological cardiac revolution begins with
the contraction of the auricles and ends with the close of diastole ; while
when examined clinically by auscultation the cardiac revolution begins
with the ventricular systole and ends with the auricular systole.

The first sound and the lesser period of repose correspond to the sys-
tole ; the second sound to the closure of the semilunar valves ; the begin-
ning of the diastole and the greater period of silence include the diastole
plus the auricular systole.

The ventricular systole perceived by the ear is preceded, therefore, by
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a mute systole, the auricular. This difference is well shown by Fig. 43,
the physiological systole lasting from a to a, the systole of auscultation
from b to »'. The greater period of repose, from ¢ to b/, includes the
diastole plus the auricular systole,

Fauvel and all those who have followed him have said with regard to
the presystolic murmur : This bruit precedes the impulse of the apex of
the heart and the first sound. It is therefore presystolic in relation to the
ventricular systole ; it corresponds to the passage of the blood from the
auricle into the ventricle through the narrowed orifice. All this is very
simple, '

But let us see in how far the observation is correct: 1, It is true that
the pathological bruit in question precedes the impulse of the apex ; 2,
when separate it precedes the systolic bruit; 3, upon autopsy this mur-
mur is found to correspond to a mitral lesion in which stenosis predomi-
nates. On the other hand, it must be remarked that—1, This murmur,

Fra. 44.

which precedes the systolie murmur, is never a more or less variable
rough murmur, like the lesion which it is reputed to represent—it is
always a dry elick ; 2, it does not always precede the systolic murmur, but
is often confounded with it, being distinguished only by a roughness of
timbre when the systolic murmur is soft ; 3, the trace furnished by the
cardiograph reveals an important fact, viz. : that the impulse of the apex
no longer corresponds to the beginning of systole, but to its middle, so
that what immediately precedes the impulse of the apex is not the aurieu-
lar but the ventricular systole. Accordingly, the murmur which immedi-
ately precedes the impulse of the apex is not a presystolic murmur with
relation to the ventrieular systole, but is a systolic murmur.

In Fig. 44, which represents the difference between the trace of the
mitral lesion and the normal trace of the ventricular systole (in the dotted
line), the delay in the impulse of the apex is indicated by the letters a—.

Now, what occurs during this period ? The closure of the tricuspid
valve and the sound which it produces ; the mitral systolic murmur then
follows with the’ impulse of the apex and lasts until the closure of the
semilunar valves. The first sound which is heard, which precedes the



106 DISEASES OF THE HEART.

impulse of the apex and the mitral bruit, therefore is not a presystolic
bruit—it is a systolie bruit, the normal sound of the tricuspid valve ; then
comes the pathological mitral bruit, and finally the semilunar click. In
this way we comprehend readily :

1. Why the so-called presystolic bruit is always a click and not a blow-
ing murmur.

2. Why it is not always followed by a short period of silence, as the
greater or less retardation of the impulse of the apex causes the patholog-
ical bruit to cover the tricuspid sound more or less.

3. Why the reflux produced by the ventricular contraction gives rise
to a murmur, but the flow produced by the auricular contraction does not
cause it. The classical theory admits that the auricular contraction pro-
duces a blowing murmur, but the ventricular contraction, although it is
four times more vigorous, and eauses the blood to pass through the same
orifice, does not produce a murmur.

There 15, therefore, no abnormal presystolic murmur ; that which is heard
at the beginning of the cardine revolution is the closure of the tricuspid valves.
On account of the obstacle to the flow of blood produced by the stenosis,
the systole requires a certain time to overcome this hindrance, and conse-
quently the impulse of the apex is retarded, and at the same time the
ventricular systolic bruit.

Durrication oF THE Murumurs,—Alteration in the rhythm of the bruits
is another symptom of mitral stenosis. This change in rhythm may con-
sist either of duplication or reduplication of the murmurs.

When patients enter the hospital we find, very often, that the action
of the heart is so confused that it is impossible to determine its rhythm.
In proportion as the patient is rested, the frequency of the contractions
diminishes and the rhythm becomes better marked. A peculiar phenom-
enon is then observed quite frequently in mitral stenosis. Two cardiae
revolutions follow one another immediately, indicating that the second
revolution has followed a first incomplete one. Now, in cases of stenosis
in which the entrance of blood from the auricle into the ventricle meets
with a certain amount of difficulty, it may happen that so little blood has
entered the ventricle during the first revolution that the systole, so to
speak, has shot wide of the mark.

Another phenomenon is shown very clearly upon the cardiograph, i.e.,
after two or three complete revolutions the ensuing one is weak, insuffi-
cient, followed by a period of silence which indicates a sort of cardiac rest ;
then follows another series of contractions of which the first is the most
vigorous. The following ones grow weaker and weaker until another
arrest of the heart oceurs. In such cases we may readily observe that in
the first pulsation of this series the systole is brusque and complete from
the beginning, asin the normal condition, then at each following revolution
the retardation of the impulse of the apex grows more and more marked.
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In the same manner, if a trace of simple mitral insufficiency is taken in
a young subject, the heart is found to contract precipitately at the begin-
ning and to give an abnormal trace, then, as the emotional excitement sub-
sides, the trace loses the characteristics of insufliciency.

Fia 45,

Auscultation in these cases may reveal different murmurs. At first a
sort of rolling' which lasts throughout the systole, and is followed by a
duplication. Or, instead of the rumbling, a series of one to four bruits is
heard. When only one is superadded, the supplementary bruit may be

Fra. 46.—First Trace of Mitral Insufficiency in a Young Subject.

very near the first one and impart a galloping rhythm, or it is nearer to the
second and gives the rhythm either of ecalling to arms or the “ery of the
quail ”* according as it is in greater or lesser proximity to the second bruit.

Fig. 47. —Becond Trace, after Resting,

It is generally admitted in such cases that if the supplementary bruit
is very near the first bruit, this is duplicated, and that if it is nearer to
the second, the latter is duplicated.

= 2 k- e

! Rolling of a drum *Brnit de caille,
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Let us examine each of these two cases. In the case of duplication of
the first sound, the explanation is easily given by the cardiograph. If the
systole requires a certain time for its completion, and the impulse of the
apex is delayed, two murmurs result, the first of which is the elick of the
tricuspid, the second that of the mitral valve. It can be understood very
readily that a more or less indurated mitral valve will be delayed in arriv-
ing at complete tension.

Fia. 45, =Trace of the Aorta in the Same Patient.

But in this case the mitral lesion plays only a minor part, and the
method of contraction, or rather the energy of the left ventricular systole,
plays the chief part, so that if one of these individuals is auscultated with
patience, the duplications are found to appear and disappear under the
ear. Such a variability of the murmurs cannot be due to a permanent
lesion, but only to the mode of contraction, so much so that the delay in
the impulse of the apex ean be appreciated readily by the ear. If the de-
lay is short, the pathological mitral murmur is distinetly preceded by the
tricuspid click, but there is no period of silence between the two murmurs

Fig. 48, —Traceof the Polmonary Artery in the Same Individonl.

and they are distinguished solely by a eharge of timbre. If the delay in-
creases and the tricuspid bruit is heard first alone, and as it precedes the
impulse of the apex, it is called presystolic. If the blowing murmur is
short, the galloping bruit results ; then if the mitral murmur is delayed and
passes the half of the duration of the systole, the rolling rhythm results ;
if 1t 1s delayed still more and precedes the semilunar click by a short
period, it produces the rhythm of the bruit de caille (quail).
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In fact, even when the bruit de ecaille is produced, i.c., when the sup-
plementary murmur immediately precedes the semilunar elick, it may not
be coneluded for this reason that the second sound is duplicated.

If the duplication belongs in reality to the second sound, when the
stethoscope is applied to a point which is nearest to the aortic or pulmon-
ary valves, the duplication of the second sound will be heard more clearly

Fra. 5.

and loudly than at the apex, where it will be merely a transmitted mur-
mur. But when the duplication is not heard more distinctly when the
stethoscope is placed in the position mentioned, it is very evident that
what appears to be a duplication of the second sound is not so in reality.
What is it? Is it a duplication of the first sound with a corresponding
delay. I have no longer any doubts on this question. Upon examining a
certain number of cardiac traces I have found that in some cases the im-
pulse of the apex is so retarded that it scarcely precedes the closure of
the semilunar valves.

FiG, 51.—Falsc Intermissions at 5 and 1.

I have also learned to understand how, according to the brusqueness
of the contraction of the ventricle, the rhythm of the heart was rapidly
modified, and gave in succession the bruit de galop, de rappel (rolling of a
drum) and de caille.

To recapitulate this long discussion upon the murmurs of mitral lesions,
I will state :
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The systolic blowing murmur is explained by the reflux of blood into
the auricle during systole, it is a systolic murmur which is prolonged ex-
ceptionally and covers the greater period of silence. It is then converted
apparently into a double murmur, to which I have applied the term paradox
bruit.

The so-called presystolic murmur is in reality the sound caused by the
closure of the tricuspid valve which begins the systole ; it is followed by
the delayed mitral murmur.

The duplication of the first sound is due to the same delay that the
ventricular systole meets with.

The apparent duplication of the second sound may really be a duplica-
tion of this sound, and have its maximum at the arterial orifices, or it is
nothing more than a more marked delay of the mitral bruit. In such an
event the duplication does not extend to the arterial orifices.

Frg. 52 —Radial Pulse in Mitral Insafficiency [ Marey ).

The duplication of the first sound is explained very readily by the delay
in the impulse of the apex shown by the cardiograph. The duplication of
the second sound is caused by the greater tension of the arterial system,
which accelerates the occlusion of the aortic orifices.

Tae Purse v Mrrrar Lesioxs.—In the earlier days of sphygmography
it was believed that each diseased orifice would give a, so to speak, specific
appearance to the pulse, that we would be able to recognize at first sight
an aortic, a mitral pulse, etc. Experience has shown that the matter is
not as simple as it seems.

In the first period of the disease, during the period of tolerance, if the
patient is young and the peripheral eirculatory apparatus still healthy, then
if the myocardium is healthy and reacts vigorously against the obstacle
created by the lesion of the orifice, the eardiac or arterial pulse is scareely
affected. The cardiac pulse may even present an absolutely normal ap-
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pearance, as may be be seen in Fig. 47. It may even happen that the
trace indicates nothing beyond nervous palpitation, as was shown in a
vigorous girl of eighteen, who was suffering from a very evident mitral
lesion.

At a later period, on the contrary, when the myoecardium is altered and
the other organs of circulation are enfeebled, the cardiac contractions grow
weak, and at certain intervals cannot propel the arterial wave to the end of
the arterial system ; hence false intermissions (Fig. 51).

Fre. 53.—Radial Pulse in Miteal Stenoais (darey )

Apart from these two extreme cases, we find that in mitral insufficiency,
in proportion as the myoecardium is changed, the pulse becomes irregular
in its rhythm and in the amplitude of its pulsations. It seems as if the
heart is obliged to rest from time to time and that, when it starts again,
the first vigorous pulsation is followed by others whose energy constantly
decreases, even despite the action of digitalis.

The pulsation is often dierotic and the dierotism corresponds to the
abundance of the reflux.

It is evident from the traces in Fio. 52, which have been copied from
Marey,' how variable is the form of the radial pulse in mitral insufficiency.

The characters of the pulse of mitral stenosis are usually negative. All
that can be said is that frequently, though by no means always, the pulse
of stenosis is less irregular than that of insufficiency (Fig. 53).

1 Marey : La Circulation du Sang, p. (89,



CHAPTER XVI

RESUME OF THE SIGNS OF MITRAL INDURATION—COURSE AND PROGNO-
SIS OF THIS AFFECTION.

TaE neeessarg:' discussion of certain pathological bruits produced by indu-
ration of the mitral valve has drawn us away somewhat from a general view
of these lesions. It seems to me to be necessary to recapitulate their char-
acteristics and compare them with those of other affections, in a word to
disenss their diagnosis.

In the first place, insufficiency of the mitral valve may be produced sud-
denly in the course of an endocarditis, either by the destruction of the
attachment of a valve to its base, or by the rupture of the tendons of a
papillary muscle, or by the adhesion of two leaflets ; it may also be pro-
duced by ulceration or by an aneurism of the valves.

As the insufficiency is caused by vegetative endocarditis, and most fre-
quently by sclerotic endoearditis, the induration generally follows gradu-
ally.

As a rule, selerotic endoecarditis causes induration of the mitral valves,
the chords tendinese and papillary musecles, and leads in the end to stenosis
and insufficiency, not alone of the orifice, but of the edge of the valve and
the fenestrated region formed by the tendons which constitute the real
passage from the auricle into the ventricle.

I will first mention the signs of the mitral lesion, then the special signs
which indicate whether the predominant lesion is insufficiency or stenosis.

The rigidity produced by sclerotic endocarditis renders the valve im-
mobile, then leaves the orifice of communication open between the valve
and the papillary muscles. On account of the induration of the valves
narrowing occurs, since they are no longer pushed aside to allow the blood
to enter the ventricle, and insufficiency results, because the immovable
valve cannot be applied to its neighbor. Insufficiency alone does not ex-
ist except in cases of cardiac dilatation ; stenosis never exists alone.

None the less certain differences arise when the canal formed by the
indurated mitral leaves a wide or narrow communication. Not to break
entirely with tradition, we will say that there is mitral induration with a
large opening in which insufficiency predominates, and induration with a
small opening in which stenosis predominates.

by o e e A
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The general symptoms of mitral induration are at first cardiac dyspneea
or dyspncea on exertion, then palpitation of the heart and a small pulse.

Inspection of the chest is negative unless considerable hypertrophy is
present. Measurement of the heart soon shows depression of the apex in
the sixth intercostal space, and a separation of the apex from the median
line of 9 to 14 etm., showing hypertrophy of the left ventricle. Palpation
often shows a systolic thrill which lasts throughout the entire systole, and,
as it precedes the impulse of the apex in certain eases, is considered pre-
systolic ; but I have shown that, in such instances, the impulse of the
apex is delayed. This delay, which is indicated by the cardiograph, is
more marked when stenosis predominates.

Auscultation reveals a blowing murmur whose site is always at the
apex, and whose area may extend from this point in three directions, viz.,
toward the axilla, the median line, and upward. The maximum of inten-
sity is heard almost always at the apex, exceptionally in the third, or even
the second intercostal space.

With regard to the period of its oceurrence, the bruit presents the fol-
lowing varieties :

1. When insufficiency predominates, the murmur begins with the
systole. It may be short, and then does not cover the lesser period of
silence ; it merely prolongs the first sound, and partly covers the lesser
period of silence, but leaves the latter and the semilunar click perceptible.

2. In other cases, the murmur begins with systole and lasts during its
entire period, covers the lesser period of silence, and is terminated by the
semilunar click,

3. At other times, finally, the murmur begins with systole and lasts
during its entire period, but is not arrested by the semilunar click. It is
prolonged into the greater period of silence, when it is always soft, and is
reinforced a little before its termination by the closure of the semilunar
valves, thus giving the appearance of two consecutive bruits. This is the
bruit to which I have applied the term paradox.

The proof that all these murmurs are varieties of the systolic bruit is
afforded by the fact that they are found to change into one another, ac-
eording as the patient has rested for several days, or has been moving about.

When stenosis predominates, the following characteristics are noticed :

1. If the patient is thoroughly rested, under the influence of digitalis,
and the pulse is slow, nothing is found but a rough systolic sound, very
Little prolonged, and without a murmur ; this is followed by the semilunar
sound which is often double. In such eases, there is a reduplication of
the second sound which is heard more distinetly at the aortic orifice than
at the apex. This bruit, which indicates increased aortic tension, is accom-
panied usually by a prolongation of the interval between the first and
second sounds. It seemsas if the ventricle must prolong its effort in order

to foree the wave of blood into the aorta.
s
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2, The mitral sound may be retarded ; if slightly, it begins before the
tricuspid sound has been completed, and then the systolic bruit is pro-
longed ; it has two timbres, one short, one long, without an interval be-
tween them. The first, corresponding to the closure of the tricuspid
valve, has the character of marked brusqueness.

3. If the mitral sound is delayed still more, the tricuspid closure is
“heard fivst, then follows the mitral, leaving a short interval and coinciding
with the impulse of the heart. This is the bicuspid bruit, improperly
called tricuspid, then the delayed mitral murmur, which may be soft in
quality. This results in a rhythm of three periods, composed of a elick, a
murmur, and another click, and aceording as the blowing murmur is more
or less delayed, it is either followed or preceded by a short silence.

If the mitral sound is delayed but little and oceurs during the first part
of systole, it will be nearer to the first sound than to the second, and give
rise to the rhythm du galop. If it is more delayed and occurs during the
second half of the systole, it will be nearer to the second sound than to
the first and give rise to the rhythm of the bruit de rappel (rolling), and
finally, if delayed still more, it produces the vhythm of the bruit de la caille
(ery of the quail). That the second sound of the heart has not been re-
duplicated is shown by the fact that the duplication is not heard at the
origin of the aorta.

' Finally, there are some cases in which both sounds are double, and
four are heard in consequence. In such cases the duplication of the
second sound is always heard at the aortic orifice.

4. The murmur, instead of being soft, may be replaced by a hard frie-
tion murmur which may begin with the systole or be delayed; the tri-
cuspid sound is then heard first (so-called presystolic murmur), and after
a longer or shorter period the click of the semilunar valves, which may be
either reduplicated or single.

But it must not be forgotten that in the course of time the myocardium
undergoes various degenerations, either hypertrophy with fatty degenera-
tion, or cirrhosis ; finally, asystoly occurs, and the pathological murmurs
become weaker and weaker, and at length disappear.

In the production of these murmurs, the mode of contraction of the
heart plays the principal part, so that they vary according as the organ
is quiet or active.

It must be remarked, however, that they vary much more in cases of
predominant stenosis than insufficiency. They vary, it is true, in the lat-
ter, but slowly, and according as the general condition of the patient is
modified.

Another problem remains. Why are the murmurs of mitral indura-
tion heard usually at the apex, and exceptionally in the second intercostal
space, although the mitral orifice is situated at the level of the third left
cartilage near the sternum ? This is due to the fact that the real site of

s et
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the lesion is not at the orifice, but at the free border of the valve, and
below it at the level of the chordw tendinew® and papillary muscles, i.e., very
near the apex of the heart, which is an excellent conductor because the
normal thickness of its walls is increased still further by the hypertrophy.
It is only under exceptional circumstances that the murmur is produced
at the level of the second intercostal space. Caleareous or other indura-
tions are then found, which come in contaet with the cartilages and con-
gtitute good conductors of sound.

Finally, the intensity of the murmur depends less upon the amount of
the lesions than on their hardness and roughness. The pulse is generally
small, frequent, unequal, more rarely irregular to the sphygmograph. At
first, the irregularity is due to the respiratory movements ; the rhythm be-
comes slower during inspiration, and is accelerated during expiration. At
a later period, the irregularities are due to degeneration of the cardiac
muscle,

Drigwosis oF Mitrar, INDURATION,

The precision with which we have described the symptoms of mitral
induration will enable us to differentiate it in a relatively easy manner
from the diseases already described.

1. The differential diagnosis from ansmia is presented under two con-
ditions. In the first case, blowing murmurs are present in the pulmonary
artery and jugulars as well as at the apex. The question then arises,
whether the ansmia is alone present, or whether it accompanies a mi-
tral lesion. In some cases, the mitral lesion gives rise to ansmia. The
diagnosis then remains suspended until the result of treatment shows
whether the murmur at the apex persists for a longer period than the
angemia.

In mitral induration, accompanied by a bruit with its maximum at the
gecond intercostal space, the general phenomena of the cardiac affection
are very well marked and do not permit a mistake.

The anzmic murmur at the apex is never propagated toward the axilla,
and it is never prolonged beyond the closure of the semilunar valves. It
may be delayed sometimes, but it is never resolved into three or four
bruits. Ansmia does not give rise to hypertrophy or arhythm. In cases of
rheumatism, a guarded opinion should be given.

The differential diagnosis from pericarditis is usually very easy, and
has been considered in the article on endocarditis. The diagnosis from
gimple hypertrophy will be discussed at a later period.
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Covrsg, Durariow, Proexosis, TerMINaTION,

It may be remarked at the outset that the intensity of the murmurs
has no relation to the gravity of the disease.

If the lesion is circumscribed, the patient young, and the other organs
of circulation healthy, life may be protracted for a long time, Enmetames
for a period of fifteen, twenty, thirty, even forty years.

There is in particular a form of this disease contracted during the
course of an acute articular rheumatism in childhood or youth, which
gives rise to slight hypertrophy with a faint murmur limited to the apex—
a form which I have observed very frequently, and the long duration of its
period of tolerance has induced me to call it stationary or latent mitral in-
duration.

This affection may remain latent until the menopause in females, and
somewhat later in males ; but when the veins begin to lose their contrac-
tility, when the arteries lose their elasticity from atheroma and embon-
point, or abdominal plethora develops, etc., the obstacles are not over-
come readily by the diseased heart, and the period of retrogression begins.

But if the lesion is grave enough to compromise seriously the functions
of the organ, the compensation proves inadequate, and the organic disor-
ders are not delayed in their development, as in the preceding case. A
series of disturbances are then found to develop in suceession.

The first is hypertrophy of the left ventricle, which is characterized by
depression of the apex, its increased separation from the median line, and
the obliquity of the lower border of the heart. Even the increased energy
of the contractions often remains insufficient, and the heart supplements
them by an increase in the number of beats, thus causing palpitation.
This is not present constantly, but is cansed by physical or moral excite-
ment, the use of wine, tea, or coffee.

Irritability and weakness of the heart are two properties which always
oo together. Little by little, the excitable heart becomes exhausted, and
its nutrition is affected either by extension of the sclerotic endocarditis
from the valve to the papillary muscles, by the spread of the sclerosis into
the myoecardium, or by the degeneration of the muscular fibres. Little by
little, also, the other organs of circulation take less part in the common
action, and the insufficiency of cardiac activity becomes pronounced. The
mitral induration, under these conditions, no longer permits a sufficient
passage of blood from the central organ ; hence pulmonary and bronchial
congestion, which diminishes hsematosis ; hence dyspnoea, and increased
respiratory efforts in the form of sighs, in order to introduce a larger
amount of air; hence, also, a frothy expectoration, a sort of bronchial
transudation, and, upon auscultation, at first, congestion of the lungs, and
later, cedema at the base, with dulness, respiratory silence, and suberepi-
tant riles.
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At other times hsemoptysis oceurs. Then, the tension in the pulmo-
nary artery increases, the vense cavee experience a greater resistance, and
the right ventricle is dilated, rendering the valve insufficient.

At this period the fension inereases in the portal system and the veins
of the lower limbs. (Edema occurs at the malleoli, at first during the
night, then during the day, and the dropsy gradually inereases, filling the
abdomen, pleura, and pericardium.

Then asphyxia develops, characterized by dyspncea, congestion of the
face and eyes, projection of the jugulars, cyanosis of the lips, nails, and
knees, finally symptoms of intestinal congestion, frequently diarrhcea and
renal congestion, with or without albuminuria. As the myocardium grows
weaker, the pulse loses its fulness and inereases in frequency. It gradu-
ally becomes so feeble that it cannot be ecounted, and then becomes imper-
ceptible.

As less blood flows to the brain, the cerebral activity diminishes, the
patient becomes somnolent ; upon awaking he suffers from vertigo ; hence
diminished innervation of the heart, ete.

We shall return to a detailed consideration of these symptoms in the
consideration of cardiac cachexia.



CHAPTER XVII.
AORTIC INSUFFICIENCY, OR CORRIGAN'S DISEASE.

Axoxe a total of 1,046 cases of lesion of the cardiac orifices, the aortie
orifice was found affected in the proportion of 36 to 100.

According to Ormerod, this proportion varies with age, as is shown in
the following table :

Fromy: (Vo o) YEATSE (oo weie aiaiv e inie 5in dinsyinininie 21 cases.
e L e e L b 49 =
€ Bl yeara npwANd. . i il et e e a8, ;o

Bamberger found that among 50 cases, 38 were males and 12 females,
Anatomical Data,—The aortic orifice is situated behind the sternum at
the level of the insertion of the third costal cartilages ; it is a little to the

Fic. 5.

left of the median line. The orifice of the pulmonary artery is situated at
the same level but more to the left.

Upon a horizontal section of a frozen body the aortic orifice is found
between the two orifices of the right heart.

Anatomo-pathological Data,.—The best means of recognizing aortie in-
sufficiency in the cadaver consists in pouring water into the aorta from a
sufficient height to produce tension of the valves. This water should be
retained in the aorta, but we must be certain that it does not disappear
through the eut coronary arteries.
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Aortic insufficiency may be produced in various ways. It may arise
suddenly, during exertion, from the rupture of a valve ; this oceurs usually
at the free border, at other times at the insertion of a leaflet. In such
cases we must admit the previous existence of a valvular lesion.

Apart from this accident, aortic insufficiency is the result of endo-
earditis ; sclerotic endoecarditis in particular hardens the edge of the valve
and diminishes its perimeter in such a manner that complete closure is
no longer possible. This is also true of fatty degeneration or caleareous
incrustation of the wvalves. At other times the inflammation causes the
adhesion of one of the leaflets to the wall of the vessel. More rarely a per-
foration has been found as the result of a local valvular aneurism. Perhaps
the adhesion of two adjacent valves is found most frequently. The neigh-
borhood of the mitral valve, which is attacked so often by endocarditis,
in certain cases gives rise to an extension of the inflammation to the ad-
jacent part of the aortic circumference and the corresponding semilunar
valve.

At other times the lesion of the valves is merely an extension of the
atheromatous degeneration of the aorta. Amother rare lesion is a sort of
atrophy giving rise to a reticulated condition of the valves.

Finally, insufficiency may be produced without valvular lesion, from
mere dilatation of the aorta. This insufficiency is merely the result of the
disease so well deseribed by Hodgson, and which I have called “Hodgson's
disease.”

In youth, the semilunar valves have a greater area than is necessary to
cover the section of the aorta, but as the aortic orifice enlarges after man-
hood, while the valves no longer increase in size, the latter finally become
smaller than the area of the section of the aorta.

Beneke' has made a very large number of measurements which demon-
strate this progressive dilatation of the aorta with age. It follows from his
observations that the aortic orifice gradunally increases in size from birth
until the age of twenty-one years. The dimensions of the body and of the
aorta then remain stationary until the age of forty to forty-five years, after
which the relation changes, as the aorta continues to increase in size. In
a word, it then begins to lose its contractility and elasticity, and yields
gradually to the pressure of the blood.

The aortic orifice is closed by the three semilunar valves, which form a
sort of pocket at the level of their insertion. The inferior, or adherent bor-
_der of the valves, is curved, with the conecavity upward. The superior, or
free border, is almost horizontal when the valves are lowered, and is firmer
than the pouch formed by each leaflet ; at the middle of the free border
is found a harder portion known as the nodule of Arantius.

'F. W. Beneke, Ueber das Volumen des Herzens, etc., Cassel, 1879.
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Dimensions of the Circumference of the Aorta at its Origin, according to
Age and Sex.  Relations of this quantity to the length of the heart (the
Sfigure marked indicates the relation of this quantity to 100 cenfimelres in
length of the body).

MALE SEX. FEMALE SEX.
o ; & & I
2 Egﬁ =% ] 5 ng £% S
E E £ " = o " =
Ack. %5 (S8 |55 EEE o ~§~a§ *jg E5E
Ec| i Sig) il EE |E5% 258 EE-E
2| sE5 |25 | 828 5 =
EEJEEE =8s | E*aa 2 s .EEE EEE‘ EGS
|
Thias) e R S S e e |1 e [ g I T Iﬂﬂ.ﬁ 31.0
L i R e h 1(11.0|28.¥ | 37.0 e e B
Feoetus of 6-7 months. ... ..... 11251809 | 40.5 | il Sz
Foatus of Tmonths, ..vveuvnnn i 1 |14.0 88.7 | 41.5 | .. [REETH e 2
Feoetus of T3 months. .. ...... [aie| |5 st e Faai A0 1 ] T Troe
Postns of Wnhonths: Gl oo i e | e B S0l | 0 G 1 110305 36.0
SHIl-born . ... ceseen o] B 18T | BTS00 50D 1 17.5 | 35.0 | 50.0
From 1-11days ............. | 4 20,0 30,8 504 4 (19.0 | 38.1 | 50.2
From 11 days-3 months .. ....| 17 | 23.7 (442 537 | 14 | 285 | 42.4 | 55 4
From 3 months-1 year........| 10 | 36.0 48.6 | 4.0 | 14 | 28.3 | 45.4 | 62.3
From 1-2 years.......u.nu.o.| 11 | 330 | 460 | 72,7 0| 2332 | 44.1 a4
From 2-8 years, . ...v-u-.0...] 12 | 40,0 | 48.8 | 820 01346 41.5 | 83.5
From 34 years, c..coeveveeans 4(89.8 (425 | 3.1 | 2 |890.8|4356 | 88.1
From 4-5 years. ........ ee... 1380380 1000 | 4401 |41.3 | 97.0
From 5-6 years.......... ve..| B 40.3 1389 1037 | 3 40.0 | 36.4 | 119.6
From 6-7 years.....ovvenenn. 6 43.0 (87.0 116.1 | 2  89.5 | 40.0 | 104.5
From 7-9 years, ....oeeeee.-.| 6 [ 46,6 | 38,3 (1214 | 8 | 43.0 | 35.8 | 110.5
From 10-11 vears...... cesene] S A47.2|88.8 1224 2 44,0 | 35.1 | 125.5
From 11-13 years............ 5 508 36,9 1374 | 4 48,5 |34.8 | 139.5
From 13-14 years ...vv..... | 4462 32,3 | 1435 | 5 | 49.6 | 36.8 | 136.9
From 14-15 years....,....... 7T)49.0 | 33.9 | 144.3 3 40.6 | 33.7 | 147.3
From 15-16 years. .. .. s 9| 51.9 | 33.3 | 157.0 3 56.3 | 36,9 | 153.6
From 16-17 years,....vceu...| 8 | 85.1 | 85.3 | 156.6 5 | 49.6 | 32,5 | 152.5
From 17-18 years............[| 7| 68.5 | 33.1 | 161.8 5 55.4 | 34.9  159.0
From 18-19 vears............ 5 57.8 | 34.6 | 166.8 | 3  53.3 323  164.6
From 19-20 years............| 11 | 57.8 | 34.3 | 168.6 4 | 53.5 | 34.1 | 156.%
From 20-21 years............| 3 | 62.8 | 36.0 | 172.0 5 66.2 | 36.7 | 156.7
Frony 21-82 Years. ... .i..eoss| 14 | 60.9 | 85.9 | 171.8 | oo /| ciate| sceh y|Netres
From 22-23 years.......0.0.. 6 | G0.8 | 85.7 | 170.1 6 | 60.0 | 37.8 | 153.6
From 23-24 years. .c...cvenses| 12 | 580 | 34T | 170.8 | .- | oo | oo s
From 24-25 years.......ccus. 9| 50.8 849 1715 | 12 | 56.0 | 34 8 | 153.6
From 26-27 years ........... 14 | 60.7 | 35.5 | 171.6 | 11 | 57.6 | 87.6 | 154.1
From 37-28 years....oveuenss sh | e | evmd | PR e
From 28-29 years,.....cvs..n 15 | 63.6 [ 37.3 (1702 | 9 | 67.1 | 88.2 | 159.9
From 30-34 years......... ...i 22 I 63.4 | 87.5 | 160.2 | 17 | b9.4 | 8B.4 | 1647
From 35-40 years ........... 24  67.2 [89.4 | 170.6 | 18 | 59.4 | 38.4 | 154.F
From 40-45 years............; 24 | 71.4 [ 42.6 | 167.9 | 9 | 64.8 | 41.1 | 157.6
From 45-50 years............| 20 | 72.6 | 42.0 | 169.56 7,67.8 | 43.1 | 167.5
From 50-55 years............| 22 | 75.0 | 43.9 | 171.1 | 15 | 77.0 | 48.8 | 158.4
From 55-60 years ........... 21 | 75.8 | 44.6 | 169.7 | 11 | 72.2 | 45.6 | 158.8
From 60-65 years...... s 18 | 81.4 | 47.5 | 173.8,
From 05-70 years. .. ... ..., 11 | 7038 | 471 || 160.57] 11 | "E-GalES0eS R
From 70-80 years............| 16 | B2.7 | 40.2 | 167.8 4 | 88 0| 4 . RTEE.




AORTIC INSUFFICIENCY, OR CORRIGAN'S DISEASE. 121

When the three valves are lowered, they touch upon their internal or
ventricular surface, and upon the edges. The nodules of Arantius fill up
the little triangular space which would otherwise remain between the three
leaflets. As an anomalous condition, two valves are found instead of three,
but in such cases they are generally larger, and suffice to close the orifice
hermetieally.

SyapTOMS AND IDIAGNOSIS.

Corrigan’s disease sometimes begins suddenly, usually during the
course of an articular rheumatism. At other times it begins gradually,
and is only noticed on account of the attacks of vertigo, pallor, and short-
ness of breath.

The diagnosis may often be made at first sight, because the attention
1s attracted by the abnormal pulsation in the arteries, especially in the
primary carotids, the external carotids and subclavian, then in the vessels
of the limbs.

Corrigan was the first to deseribe this phenomenon under the term vis-
ible pulse.

“The arterial trunks of the head, neck, and upper limbs, at once attract
the eyve by their peculiar pulsations. Af each diastole, the subelavian, car-
otid, temporal, humeral, and sometimes even the palmar arteries, are pro-
jected foreibly from their bed, and bound under the skin. These pulsa-
tions are observed sometimes in healthy individuals, particularly after
violent exercise, but in the affection at present under consideration, the
movement of propulsion is excessive in amount.”

The phenomenon of the visible pulse, which must not be mistaken for
the bounding pulse, is not peculiar to Corrigan’s disease. It merely indi-
cates the loss of arterial contractility, and is also found in arterial atheroma.

In order to observe this phenomenon in the most satisfactory manner,
the patient should bare one arm, and one side of the chest, particularly
the right. The face is turned a little to the left, and the arm is separated
from the body at an angle of 25° to 30°; the forearm is then semiflexed
and supinated, so that the eye, at a single glance, may embrace the entire
course of the arteries.

At each arternal systole, the vessels are then observed to inecrease con-
siderably in volume. If the arm has been semiflexed, the curves of the
arteries are found to be increased at each diastole to such an extent that
true arterial locomotion oceurs, with angular displacements, at times, of
several centimetres. If the arm is extended, the movement is much less
marked.

It must be remarked, also, that the pulse is sudden and bounding ; it
is elevated suddenly, and then falls immediately. This feature is well
shown by the following traces: :

The first is the trace of the apex of the heart, obtained by the eardio-
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graph, upon a patient, aged seventeen years, suffering from aortic insuffi-
clency.

Fic. 55

In older individuals, the ascent also oceurs suddenly, but the oscillation
of the needle is less marked.

Fia. 56,

Fia. 57.

The same characteristic is found in the arteries in which the trace be-
oins with a vertical line.
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The following trace was taken upon the erural artery of the same in-
dividual.

The trace of the radial pulse, upon the sphygmograph, also shows a ver-
tical line of ascent.

Fra, 5.

When the arteries also become atheromatous, the ascent becomes less
brusque, as is shown upon the last two traces of Fig. 60, copied from Mar-
ey’s work.

A ACANAY AU ANANANAN AN
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Corrigan gave the following exeellent explanation of the.visible pulse :

“When the semilunar valves are healthy, they are closed by the pres-
sure of the blood, immediately after each ventricular contraction. When
the occlusion is complete, the blood propelled from the ventricle is retained
in the aorta, and the laree vessels remain distended. These vessels, then,
maintain almost the same calibre in systole as in diastole. But when
the valves no longer close the aortie orfice, a certain amount of blood
flows back into the ventricle after each systole ; it follows, that the ascend-
ing aorta, and the arteries supplied by it, allow a certain amount of the
blood contained in them to eseape ; they become flaceid after each ventrie-
ular contraction, and their diameter diminishes. At this moment, a fresh
contraction of the ventricle rapidly forces into the vessels a quantity of
blood which dilates them suddenly and foreibly. The arterial diastole is

Fra. 61,

then marked by such a marked and sudden increase in the calibre of the
vessel, that it produces a visible pulsation, constituting one of the signs of
the disease.”

Stokes has remarked, that the visible pulse may exist, even though the
blood does not flow back into the ventricle, but into some other eavity,
as, for example. when there is a communieation between the aorta and the
pulmonary artery, the aorta and infundibulum, the aorta and right ventricle.
Stokes has also observed it in a case of aneurism of the ascending aorta.

We will also remark, that the filling of the heart occurs more rapidly
durine diastole. ;

In Fig. 61 the normal trace is below, that of aortie insufficiency,
above.

At the beginninge of the disease, there isno hypertrophy, and the symp-
toms are a certain pallor, which often suggests ansemia, and frequently ac-
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companies it in young people. Auscultation alone furnishes any character-
istiec symptoms at the outset.

1. Topography of the Bruit of dortic Insuffictency.—It begins at the level
of the aortic orifice, i.e., the third right costal cartilage, extends about one or
two centimetres from the edge of the sternum on the right, thronghout the
entire width of the sternum on the left, ascending into the right second
intercostal space, then descending along the sternum, which it oeccupies
throunghout almost its entire extent, and passing about one or two centi-
metres below the lower border of the heart. It inclines a little to the
left in passing downward. But it is a remarkable faet, that the position
of the murmur changes in time. As the secondary hypertrophy increases,
the apex is lowered, and further removed from the median line ; the reflux
of blood is then less vertical, and becomes more and more obligue to the
left, so that the area of the murmur then appears as in Fig. 63 ; Fig. 62 rep-

Fi1e. 62 Fra. 63,

resenting its area at the beginning of the affection. The shaded portion,
at the apex of the heart, in Fig. 63, represents a mitral systolic murmur,
due to insufficiency of this valve from dilatation of the left ventricle.

The point of maximum intensity of the bruit corresponds generally to
the xiphoid appendix.

Period of Occurrence.—The murmur of aortie insufficiency replaces the
click of the semilunar valves and begins with diastole. But the duration
of the systole is less than in the normal condition, as the systolic impulse
is brusque and rapid, and its subsidence is also rapid. It often appears as
if the lesser silence is very short, and the diastolic sound follows almost
immediately upon the systolic sound. The murmur begins with diastole,
and consequently covers a portion of the greater period of silence ; it ter-
minates with the diastole.

In cases of considerable hypertrophy of the heart, it is propagated to
the apex, and covers the second sound and the greater period of silence ;
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sometimes it is prolonged and covers the following systolic sound. The
rhythm heard at the apex then appears to be a double blowing murmur,
although there is no mitral lesion. I will return to this point in the dis-
cussion of the differential diagnosis.

Timbre,—The murmur is soft and mellow ; it is sometimes superficial,
but usually deep. To hear it well, the patient should be placed in a sitting,
or, better still, standing position.

Renaut has noticed a peculiarity in the pulse of patients suffering from
extensive aortic insufficiency. He found that the sphygmographic trace of
the carotid pulse sometimes presents a ridge or rather an elevation of the
line corresponding to the systole of the auricle. This feature appears to
indicate a large insufficiency and an hypertrophy of the auricle.

Finally, Tripier ' has stated that in aortic insufficiency the retardation
of the arterial pulse is greater than in the normal condition. F. Franck
failed to discover this phenomenon by means of registering apparatus, and
I have found as the result of sphygmographic tracings that the pulsation
is somewhat ahead of time rather than delayed.

Fig, 64.—The Contractinn of the Aunricle is marked at O (Renaat).

Course of the Ihsease.—As soon as the disease begins it is evident that
the heart is charged with a double labor. Hence results an hypertrophy
which, at each cardiac revolution, propels a larger amount of bloed than in
the normal eondition. Nevertheless, the arteries are not filled and relative
angemia occurs, characterized by pallor, vertigo, and often by other symp-
toms of relative cerebral ansmia.

If the patients are young the affection may remain latent for a long
time, i.e., no functional disorders are produced and the disease 1s manifested
solely by physical phenomena.

The apex descends at an early period into the sixth intercostal space.
Then it is gradually removed farther from the median line, sometimes even
to a distance of 14 ctm.

The liver bends under the weight of the heart, and the right cardiac
anrle deseends tothe level of the insertion of the sixth and even the seventh
cartilage.

e

' Tripier: Revue mensuelle de médecine et de chirurgie, jinvier, 1877,



AORTIC INSUFFICIENCY, OR CORRIGAN'S DISEASE. 1

The vertical border of the heart does not move until a later period,
when dilatation of the right auricle occurs from insufficiency of the tri-
cuspid valve.

To recapitulate, aortic insufficiency is characterized by the visible pulse
of Corrigan and the bounding pulse of Hope. The pulse is large, frequent,
regular, intermittent only at rare intervals. Auscultation discloses a mur-
mur, which, starting from the aortic orifice, descends along the sternum
toward the right ventricle. The obliquity of the murmur turns more and
more to the left in proportion as the heart increases in size. The murmur
is heard with the greatest intensity from the third right cartilage to the
xiphoid appendix.

The murmur is diastolie, and, in young subjeets, no systolic murmur
is produced. When an ascending systolic murmur is superadded, we must
admit either an alteration of the semilunar valves or atheromatous and
projecting deposits at the origin of the aorta.

The bruit begins with diastole and ends with diastole. Its timbre is
soft, mellow, often distant, beginning with a certain intensity and gradually
fading away.

The impulse of the apex is not always marked, though vigorous con-
tractions are felt by the hand. This is due to the fact that the more the
heart elongates the thicker is that portion of the lung which covers the
apex and the more the heart tends to become parallel to the anterior wall
of the chest.

An epigastric impulse, due to the depression of the heart, is often ob-
served. In such cases, Potain and Rendu have observed that it precedes
the impulse of the apex, and is due to the diastole.

During repose the patients are ealm, but the slightest effort produces
oppression, a feeling of heaviness in the epigastrium, dyspneea, preecordial
anxiety, palpitation.

From time to time a dull continuous sternal pain is noticed, usually at
a late period ; it is often absent.

The nervous symptoms may assume various forms, sometimes as attacks
of angina pectoris, though this occurs rather in insufficiency, which is
symptomatic of atheromatous dilatation of the aorta, than in Corrigan’s
disease pure and simple.

In truth, Potain and Rendu have justly remarked that aortic insuf-
ficiency is rather a disease of the aorta than of the heart, properly speaking.

Aortie insufficiency is readily distinguished from ansemia by the differ-
ence in the situation and time of occurrence of the bruit.

It must be distinguished also from aneurism. If the insufficiency is
the sole lesion, it is easily recognized ; but if it is accompanied by other
grave lesions of the aorta, there is some risk of misinterpretation. The
diagnosis then depends upon the care with which the examination is
made.






CHAPTER XVIIIL
SCLEROTIC ENDOCARDITIS OF THE AQRTIC SEMILTUNAR VALVES,
STEN0SIS, OrR NARROWING OF THE Aorrtic ORIFICE

Tre lesions which produce stenosis of the aortic semilunar valves rarely
leave them suflicient suppleness to enable them to close the orifice hermeti-
cally, so that it may be said generally that stenosis constitutes but a single
period of the disease. Nevertheless, certain cases do oceur in which
stenosis continues without insufficiency until the death of the patient.

Anatomo-pathological Data.—Slight lesions are confined to a thickening
of the nodules of Arantius and hypertrophy of the free edges ; sometimes
to a fringe of vegetations upon the ventricular, more rarely the aortic
surface of the valves.

At a more advanced stage the changes in the valves consist of thicken-
ing, atheromatous degeneration, and calcareous infiltration. The valves are
usually rigid and adherent at the base, and then form a dome with the
convexity turned toward the aorta and having at its apex a narrow opening
which barely admits a quill, or is reduced even to a simple slit. In a still
more advanced stage the stenosis affects the artery itself.

Another site of election of the stenosis, called subaortic by Vulpian, is
situated at the level of the mitral orifice and is formed by a cicatrix of
connective tissue, secondary to an abscess of the myocardinm. Several
cases of this kind have been described.

As a rule, when the aortic lesions are the resulf of an inflammatory con-
dition, they are propagated by continuity from the lesions of the mitral
valve.

Symptoms.—The disease often remains latent. It is manifested usually
by dyspncea on exertion and by oppression upon walking up-stairs.

The impulse of the apex is brusque, the ascent of the needle is rapid
and accompanied by a marked purring thrill, which is often very strong at
the level of the second right intercostal space, or a little lower if the heart
is depressed on aceount of its inereased weight.

Auscultation reveals a systolic blowing murmur, whose area forms an
ascending column starting from the second intercostal space near the
sternum and directed like the innominate artery into the carotids,

In the bgginni.ug its point of maximum intensity is situated at the level
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of the third intercostal space ; as the heart hypertrophies the orifices are
lowered and with them the valvular murmurs. I have seen a patient suf-
fering from aortie stenosis in whom the maximum of intensity of the bruit
was situated in the right fourth intercostal space.

Opservarioyn XXXT.—F. C , sixty-six years of age, came to the infirm-
ary June 14, 1872, Examination gave the following results : The patient
suffers from dyspneea and from lmhnnu.u v munre:,tlon more extensive on
the right side. The impulse of the apex of the heart is little felt ; it beats
in the fifth intercostal space, immediately below the nipple ; the uppel hor-
der of the liver corresponds to the msertion of the fifth eostal eartilage.

The heart-sounds ave feeble :Lt the apex, stronger at the level of the
tricuspid, but without murmur. To the right of the sternum is heard a
very distinet, rough, systolic murmur, with its maximum of intensity in the
right fourth intercostal space, near the sternum. There is slight reflux in
the jugular veins. Some cedema of the lower limbs, slight cedema of the
face. The pathological bruit corresponds to a murmur of aortic stenosis,
but I could not explain why its maximum of intensity was situated so low.

The autopsy showed that the aortic valves were covered with rugosities
and that the heart was lowered by its own weight.

The murmur of stenosis of the aortic orifice is situated, then, to the
right of the sternum, generally has its maximum of intensity in the second
intercostal space, ascending into the first space and the vessels of the neck.

Fig. 65.—Trace of the Polse in Aortic Stenosis, according to Marey.

Inferiorly, the murmur may extend behind the fourth cartilage and
even the fourth intercostal space. It is vibrating, more or less rough, and
accompanied frequently by a purring thrill. It is sometimes propagated
to the apex. Ifs intensity bears less relation to the stenosis than to the
roughness of the lesions.

The pulse is usually small, hard, and wiry; when the patient is in re-
pose the systoles are long. Fraentzel' has remarked that the traces of
stenosis and of cardiac weakness present slight elevation, but that in the
former the tension remains great during the entire duration of the systole,
while in the latter it falls immediately. Traube has noted retardation of

' Fraentzel : Berl. Klin. Wschr., pp. 49, 60, 1567,
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the radial pulse, but this phenomenon is far from being certain, and, more-
over, 1s observed also in mitral stenosis.

The diagnosis of aortic stenosis is readily made from the situation of
the murmur, its time of occurrence, and its rough timbre with the purring
thrill. It is also propagated into the vessels of the neck.
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Fig. 6fi.—Retardation of the Polse in Aortic Stenocis (Keyt and Maray).

This characteristic and the accompanying hypertrophy, which begins
in the left heart and then extends to the other side, are readily recognized.

But there are cases in which a differential diagnosis must be made be-
tween slight aortie stenosis and ansemia, and this may prove embarrassing,
as illustrated by the following ecase :

Osservariox XXXTI. dortic Stenosis with Anemia.—J. P——, forty years
of age, entered the hospital April 5, 1881, with all the signs of ansemia. Pal-
lor, anorexia, blowing murmur on both sides of the sternum at the level of
the second intercostal space.

Careful examination of the murmurs gives the following results: In the
second left intercostal space, near the sternum, is found a systolic blowing
murmur, followed by the sharp elick of the semilunar valves. The mur-
mur does not diminish in the sitting position. It is not limited to the sec-
ond left space, but extends into the second richt intercostal space. The
murmur is synchronous with arterial diastole, and not with the venous de-
pression. Consequently this murmur exists not alone in the pulmonary
artery, but also in the aorta ; it also extends into the first intercostal space,
but less on the right side than on the left.

Apex-beat in the fourth intercostal space, 10 ctm. from the median line.
The upper border of the liver corresponds to the insertion of the fourth
costal cartilage ; the apex is depressed 2} ctm. The heart is therefore
small. No murmur in the vessels of the neck and over the mitral and tri-
cuspid valves. There is therefore a slight lesion of the aortic valves.

The progress of the disease i1s slow and its period of tolerance is of
long duration. As a general thing, lesions of the aortic semilunar valves
give rise to stenosis and insufficiency at the same time.

The disease causes hypertrophy of the heart, followed by dilatation ; at
the same time chronic aortitis is often produced, together with dilatation
and thickening of the artery.
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AorTic STEXN0SIS AND INSUFFICIENCY.

After the details given above the diagnosis of aortic stenosis and in-
sufficiency, when existing in combination, becomes very easy, since the mur-
murs are double in number and direction and each of them retains its
own characteristics.

Both start from the origin of the aorta at the right third cartilage, or
a little lower. The murmur of stenosis ascends into the vessels of the
neck, that of insufficiency descends along the sternum ; the latter bruit is at
first vertical, but becomes oblique to the left after hypertrophy of the left
heart oeceurs. This is illustrated in the following figures :

Fig. 67. Fic. 68,

The maximum of intensity of the two sounds is not situated in the
same place, that of the first being in the second right intercostal space,
that of the second in the fourth intercostal space, at first on the right side,
later on the left.

The disease soon gives rise to hypertrophy of the left side of the heart.
The inferior border is very oblique, and it may be 15 to 15} ctm. in length,
instead of 11 ctm., the normal measurement.

Finally, T will state that a double blowing murmur is observed very fre-
quently at the apex. This bruit is remarkable in the fact that it is double,
confined to the apex, and not propagated into the axilla like mitral mur-
murs : this murmur is propagated from the base.

The pulse of the double aortic lesion has less amplitude than that of
simple insufficiency, but it preserves the character of brusqueness (bound-
ing pulse), and especially of exhaustion.

Osservarioy XXXTIT.—Joseph L , thirty-six years of age, was taken
sick October, 1875, with acute polyarticular rheumatism. He left the hos-
pital two months later, suffering from palpitation and shortness of breath.
Re-entered the hospital in the beginning of 1879.
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Examination gave the following results : the apex-beats in the sixth in-
tercostal space, 12 ctm. from the median line ; the upper border of the
liver corresponds to the insertion of the sixth cartilage ; vertieal border of
heart is 24 ctm. from the median line. Pulmonary resonance ceases in the
first and second right intercostal spaces, 3 ctm. from the sternum. Loud

FiG. tid.—Stenosis of the Aorta with Beginning Insufficiency.

purring thrill in the right second intercostal space pear the sternum. Aus-
cultation shows a rmwh murmur to the right of the sternum, beginning
in the third mieu‘m’r.ll space, and {'nnhmtmn' into the second and hrf-.t"
maximum of intensity in second space very near the sternum. This mur-
mur is propagated into the brachio-cephalic trunk, the right, and even the
left carotid. This murmur is systolie, begins with systole, covers the lesser
silence and the second sound, but is not followed by the diastolic blowing
murmur of insufficiency. Its timbre is very rough and vibrating.

At the apex is heard a distant murmur at the close of systole, and which
is a propagated murmur ; it is also heard at the xiphoid appendix.

July 15th, the signs have changed somewhat. The systolic bruit per-
sists, but is followed by a soft blﬂwmfr murmur, which descends as far as
the fourth rib. Pulse always rEgu]H.r, slichtly bounding. No stasis or

cedema, merely anmmia. From that time until the present (August 16,

Fra. T0.—S8tenosis of the Aorta with Beginning Insufficiency.

1881), the patient has remained about the same. When he feels well he
returns to work ; when he is again worn out he re-enters the hospital,
is put on milk diet, and in a little while recovers satisfactory health. In
1852 he returned with more marked insufficiency.

The traces represented above were obtained upon this patient with the
cardiocraph.



CHAPTER XIX.
DISEASES OF THE ORIGIN OF THE AORTA—AORTITIS—ATHEROMA,
Axevrismar Dmartarion, or True Axevrism—Hobpesox's Diseask.

Anatomical Dala.—The aorta begins at the base of the left ventricle. Its
origin is situated behind the sternum at the level of the third costal car-
tilages, a little to the left of the median line. It terminates at the level of
the fourth lnmbar vertebra.

The aorta is protected in a remarkable manner by the vertebral column,
the sternum, and the ribs. The following is its calibre at its origin :
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TIts calibre diminishes constantly from its origin to its termination.

At its origin is a slight dilatation which tends to give it somewhat
the shape of a clover leaf ; the dilatation is formed by the three sinuses of
Valsalva, which are spanned by the semilunar valves.

The aorta is composed of three layers—a gray inner tunie, a middle
yellow tunie, and an external red tunie.

1. Iaternal Tunic.—The inner layer of this tunie is composed of epi-
thelium which is destroyed very quickly by decomposition, and is never
observed upon antopsy, except when animals are killed in experimentation.
The cells composing it are flattened and polygonal in shape, and contain
circular or elongated flat nuclei. The subepithelial layer is composed of
stellate cells and a fibrillary substance having a longitudinal direction.
The internal tunie econtains no vessels.

2, Middle, or Yellow Tunic.—This is much thicker than the preceding
layer: it is composed of elastic plates and fibres, which constitute by their
anastomoses a continuous network. The interstices contain smooth mus-
cular fibres which run in a transverse direction. The inner portion of the
yellow tunic is formed by a thick and refractile elastic plate. The transi-
tion from the middle to the external tunic is less abrupt. The former also
contains no vessels.
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3. Erxternal Tunic.—This is composed mainly of arteries, veins, and
lymphatics bound together by connective tissue.

The norta is divided into three parts—the arch, the thoracie aorta, and
the abdominal aorta.

The arch comprises that portion which is included between the origin
and the passage of the left bronchus ; the thoracie aorta extends from the
left bronchus to the diaphragm ; the abdominal aorta extends from the
diaphragm to the fourth lumbar vertebra.

The arch is divided into three parts—the ascending or intrapericardial
portion, the transverse portion, and the descending portion.

The intrapericardial portion is subdivided into two parts; the first,
which extends from the origin to the second intercostal space ; the second,
or great sinus, which extends from the second intercostal space to the first
part of the stermum. This subdivision is unnecessary from a pathological
point of view.

The ascending aorta is covered at its origin by the infundibulum of
the right ventricle, by the pericardium and sternum ; it is directed ob-
liquely upward, and to the right toward the second intercostal space, where
it comes in contact with the superior vena cava. It is important to note
that the great sinus, in the normal condition, does not pass beyond the
right border of the sternum, but as soon as the vessel dilates it passes
beyond the bone into the second intercostal space. In the normal con-
dition, then, the external border of the aorta follows the right border of
the sternum along the right first and second intercostal spaces.

AoRTITIS.

The aorta is yellow in the normal condition ; the redness found after
death is due to post-mortem imbibition,

In inflammation of the aorta the inner surface is pa.le, because the lay-
ers, in swelling, are removed farther from the vascular network. Inflam-
mation is recognized better by the thickening of the coats of the vessel.
The inner tunic presents circular swollen patches, either isolated or con-
fluent ; these have a soft gelatinous consistence. They are opalescent and
rosy in color. Upon section of these patches they are found to show very
distinetly the separation of the internal from the middle tunics. The
patches contain spherical or oval ecells, the nuelei of which swell up under
the action of acetic acid ; in addition, the large cells with multiple pro-
longations forming the deeper layer of the internal tunie.

The remaining lesions are observed especially in the external tuniec and
constitute periarteritis ; the middle tunie is little affected.

Acute arteritis may be due to rheumatism, the puerperal condition and
aleoholism, but it 1s very rare.



136 DISEASES OF THE HEART.

The clinical history is unknown ; it is accompanied usually by other
crave lesions which mask its symptoms.

Chronie Aortitis and Atheroma.—Fatty degeneration is the ordinary
senility of the aorta and this senility begins at an early period. After the
age of forty to forty-five years this degeneration is marked by enlargement
of the aorta, which yields to the pressure of the blood. The primary site
of this degeneration is the part which supports the greatest force of the
blood-pressure, viz. : the origin of the aorta and the great sinus.

This fatty degeneration is evidenced to the naked eye by opaque and
striated white spots on the inner surface of the vessel. Upon making a
longitudinal section fatty granules are found occupying the deeper parts
of the internal tunic and the outer part of the middle tunie.

In the middle tunic the fatty drops have taken the place of the mus-
cular fibres and are interposed between the more resisting elastic fibres.

The fatty degeneration always leads to chronic arteritis, but when the
alteration has begun with arteritis the gelatiniform plaques of the inner
tunic undergo fatty degeneration and become opaque.

The fatty foci are at first microscopie, but after coalescing they become
visible to the naked eye, forming foyers situated in the deepest part of the
internal tunic. Arteritis occurs at their edges with swelling of the inner
tunie. This swelling around the plaque gives to it an umbilicated appear-
ance. Upon incision it discharges a whitish mass composed of free fat
granules, granular bodies, cholesterine, and crystals of fatty acids. If the
foyer opens during life a small cavity is formed, with loss of substance of
the inner tunie.

At a later period, if the degeneration proceeds slowly, caleareous infil-
tration occurs, at first isolated, then confluent. These patches lose their
elasticity and often eurl up in their inner surface, causing the projection
of one edge. This projection may penetrate the inner layer and become
covered with fibrine, thus forming the starting-place for emboli.

When these patches are numerous and the membrane has lost its elas-
tieity, a cylindrieal dilatation or true aneurism of the aorta occurs, the
dilatation being most marked at the origin of the vessel.

Finally, the lesion may proceed deeper and destroy the middle tunie,
but the external thick tunie still resists.

Tt is to this combination of lesions, beginning by fatty degeneration and
terminating in true aneurism with secondary valvular insufficiency, hyper-
trophy and dilatation of the heart, that I have given the name Hodgson’s '
disease, in honor of him who first described it.

Indeed, Hodgson has so well deseribed atheromatous degeneration of
the arteries that the deseription sounds as if written to-day.

! Hodgson : Traité des maladies des artéres et des veines, translated by Breschet, p.
19. Paris, 1819.
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“The inner surface of the arteries is converted very frequently into a
goft, pulpy substance. Sometimes it presents the appearance of small
flattened tubercles, sometimes its surface is irregular and brawny. This
is found very often in individuals suffering from aneurism.

““ One of the most frequent affections of the arteries is the accumulation
of atheromatous or purulent matter between the internal and middle coats
of the vessels. The diseased part is yellow, opaque, and usually a little
elevated. At times these elevations are considerable and very extensive,
while in other cases they are ecircumscribed and present a tubercular or
pustular appearance. Upon eutting into them a substance may be ex-
pressed the consistence of which varies from that of cheese to ordinary pus.

““ An ulceration oceurs sometimes at the surface of these elevations and,
penetrating the middle layer of the wvessel, produces an aneurism. Cal-
careous matter is deposited frequently in the centre of these eminences.”

And farther on (page 22) Hodgson says :

“In advanced age 1t 1s common to find the arteries studded with cal-
careous matter, and the appearance of the vessel depends entirely upon the
extent of the deposit. Sometimes the internal layer presents numerous
fine white spots, while in other cases the calcareous matter is mixed with
cheesy deposits. More generally it forms a sort of erust which erackles
under the finger like an egg-shell. These inerustations have no particular
shape ; they may form eminences which diminish the calibre of the
vessel.” -

Hodgson has also given a perfect deseription of aneurismal dilatation
of the aorta and the resulting valvular insufficiency.

“The disease consists of a permanent enlargement of the lumen of an
artery and is accompanied usually by some morbid change in its walls,

¢ Its usual site is the ascending portion and arch of the aorta, which is
dilated sometimes to an extraordinary degree, the dilatation beginning im-
mediately above the semilunar valves. The walls of the artery, thickened
in a remarkable manner and encrusted with caleareous and atheromatous
matter, constitute the wall of the sac. Smaller pouches often develop upon
the sides of the large sac and are also encrusted with caleareous matter.
At other times the dilated walls appear to have opened at some place and
an aneurism is engrafted, so to speak, upon the dilated artery. This ecir-
cumstance may cause the disease to be mistaken for an aneurism, but in
this case the place at which the neck of the sac begins is very evident, and
its wall does not present the morbid appearances peculiar to arterial walls.

“The dilatation often terminates abruptly at the arch of the aorta, but
at other times it diminishes gradually. Sometimes the dilatation is partial
and occupies only one side of the vessel, forming a pouch like an aneurism ;
but such partial dilatations rarely contain laminated coagula.

“This morbid condition is found more frequently in the ascending
aorta than in any other vessel.”
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Hodgson also reports several eases in which secondary valvalar insuffi-
ciency developed, as is illustrated by the following :—

Osservarroy XXXTV.—A vigorous man, aged sixty years, complained for
a long time of difficulty of respiration, gr eat oppression on the chest, and
fl'{,quent palpitation of the heart. He was subject sometimes to syncope,
and preferred the recumbent position. The pulse was very small, frequent,
and intermittent. While walking in his room one day, he Buddenly fell
to the floor and expired instantl_r.

The right ventricle was found to be soft and dilated. The aorta, en-
larged from its origin to the descending portion, formed a large sac which
readily admitted five fingers. This dilatation terminated gradually ; the
walls were thickened and covered in several places by caleareous ridges and
atheromatous deposits. The semilunar valves were thickened and separated
from one another. The enlarged left ventricle seemed healthy.

OpservaTion XXXV.—A man, aged sixty years, had long suffered from
symptoms of pulmonary disease ; had frequent attacks of syncope, and the
pulse was feeble and irregular ; sudden attacks of dyspneea, simulating
asthma. He expectorated large quantities of mueuns, and finally died of
dyspnecea.

The ascending aorta was extremely dilated, and formed a sae four
inches in diameter. The dilatation began at the origin of the vessel and ter-
minated suddenly at the middle of the arch. The internal layer was irreg-
ularly thickened and covered with caleareous plates ; above the semilunar
valves were found two small sacs which were lined with a thick erust of
earthy matter. The semilunar valves were separated from one another on
account of the dilatation of this part of the vessel, and they were thickened
and retracted. The dilated aorta pressed
upon the lungs, and the bifurcation of
the trachea.

Diagnosis of Hodgson’s Diseaze.—In
the beginning, the disease is not well
marked, and, if it oecurs in young sub-
Jects, may pass unnoticed, or be regard-
ed as ansemia, unless auscultation is eare-
fully performed.

This mistake is so much the more pos-
sible, as the affection is accompanied by
a certain pallor, and a knowledge of the
exact situation of the ansemie murmur in
the pulmonary artery is not very wide-
spread.

OpservaTion XXXVIL—For ten years I have had under my observation a
woman who has suffered, for that period, from a slight pain behind the
sternum, at the level of the second intercostal space. She was pale for
some time, but no angmic bruit was heard. The heart is healthy, but
auscultation discloses a murmur corresponding exactly to the ascending
aorta, from its origin to its exit from the pericardium.
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CHAPTER XX.

SYMPTOMS AND DIAGNOSIS OF HODGSON'S DISEASE, OR FATTY DEGEN-
ERATION PRODUCING TRUE ANEURISM OF THE ORIGIN OF THE
AOQRTA.

Berore Hodgson's disease can be distinguished, it is usually characterized
by the funetional disturbances of cardiac disease. At first, dyspneea on
effort ; this is particularly well-marked on going up-stairs. The dyspncea
may be absent while the patient is walking on a level surface. Attacks of
vertizo due to cerebral ansmia may also be present.

Apart from these phenomena, the attention is usually attracted at first
by the condition of the arteries. The radial is found to be large, hard,
destitute of elasticity, little dilated by the cardiac pulsation, and resisting
the pressure of the fingers ; moreover, the artery is sinuous. If the neck and
chest are bared it is found that the arteries are large, sinuous from elon-
gation, so that they are curved even during extension. The elongation of
the arteries can also be observed in the arch of the aorta.

In the normal condition the ascending aorta does not pass beyond the
right border of the sternum, and is 15 to 20 mm. below the sternal notch.
When the vessel dilates, it passes beyond the border of the sternum, and
may be recognized in the second and first right intercostal spaces by pal-
pation, the eardiograph, and percussion, and at the same time it may reach
the sternal noteh or even extend above it. This dilatation causes displace-
ment of the prineipal arteries. I have seen a case in which the right sub-
clavian artery no longer was given off from the innominate, but directly
from the aorta. I have also seen the left subeclavian pushed to the left, so
that it formed a considerable curve upward before reaching the clavicle.
The thyroid arteries may also be displaced.

The calibre of these vessels also enlarges, and the thyroids may enlarge
to such an extent as to resemble their appearance in exophthalmic goitre.

The aorta and large vessels present a thrill which is observed not alone
in the vessels, but also in the surrounding organs. Thus, it is felt some-
times over the middle and upper portions of the sternum, and more fre-
quently still above the sternal notch.

Hope has observed that the purring thrill is often more marked in
true than in sacculated aneurism, on account of the absence of stratified
clots in the former.
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As the dilatation is usually arrested before the end of the curve of the
aorta, the arteries originating from the right side undergo dilatation,
while the others do not, so that the pulse is unequal on the two sides.
On the other hand, the irregular distribution of the atheromatous patches
may cause obstruction of any vessel, so that the alteration of the pulse
may be observed either on the same side as the true aneurism, or on the
opposite side.

When the difference in the two pulses is not perceptible to the touch,
it may be detected by the sphygmograph, as is shown by the following
cases :

Osservarion XXXVII. Hodgson's Disease.—Sister P
years, entered the hospital October 20, 1872.

Examination of the heart in this patient, whose vessels generally were
atheromatous, gave the following results :

Apex-beat in the fifth intercostal space, 10 c¢tm. from the median line ;
upper border of liver corresponds to the fifth cartilage ; vertical border of
heart is very near the sternum, 2 ctm. from the median line ; the inferior
border is shightly oblique.

Auscultation shows dull murmurs at the apex ; in the aorta the mur-
murs are weak. Nothing found over the tricuspid valve or pulmonary
artery. The left radial pulse is weaker than the right.

Percussion shows dulness behind the sternum, and in the first right
intercostal space. Auseultation in these parts occasionally reveals consid-
erable intensity of the murmurs. Here the dilatation is well shown by the
arterial atheroma, the difference between the two pulses, and the dulnessin
the upper part of the sternum and the first intercostal space. The follow-
ing traces represent the two pulses:

, aged sixty-six

Fre. T2.—Right Radial Pulse.

Fic. 3.

Oeservation XXXVIIL Aneurismal Dilatation of the Aorta; Hodgson's
Disease.—B——, of a very vigorous constitution, enjoyed perfect health until
the age of seventy, with the exception of occasional slight attacks of gout.
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Last year he began to experience some difficulty of breathing ; this year he
presents marked eardiae dyspneea, and cedema of the lower limbs.

Apex-beat in the sixth intercostal space, 12 ctm. from the median line ;
border of liver corresponds to fifth cartilage ; vertical border of heart is 3
ctm. from the sternum ; very great obliquity of lower border. Hypertro-
phy of the heart is therefore present, and is confined almost exclusively to
the left side. Auscultation shows a soft systolic murmur at the apex.

Where the aorta extends to the right of the sternum, a loud murmur
is heard and occupies the first three intercostal spaces. Its maximum of
intensity is sitnated in the second intercostal space, in which it is heard 40
ctm. from the right border of the sternum ;
the bruit is propagated a little into the
right carotid. The murmur is also in-
tense to the left of the sternum, but never-
theless becomes weaker in the first three
left intercostal spaces, and is heard feebly
over the entire ventricle. At the apex is
found a triangular focus, the apex of which
1s directed toward the axilla ; this murmur
is purely systolic, and is followed by a
very distinet semilunar click. Nothing is
heard over the tricuspid, the jugulars, or
the pulmonary artery. Percussion shows
dulness over the entire area of the mur-
mur,

The right pulse is larger than the left,

The diagnosis is easy ; dilatation of the
ascending part and of a portion of the
transverse part of the aorta. The murmur at the apex is produced by the
mitral, and is probably due to insufficiency caused by dilatation.

The patient died at the end of the year from cardiac eachexia.

Fia. Td.

As is evident from these cases, the disease is characterized by dulness
over the upper part of the sternum and the right lung. This dulness is
very characteristic when there is no pulmonary lesion in this locality.

We will now examine the character of the murmurs somewhat more
carefully. _

1. Topography.—The bruit extends in the beginning to the right bor-
der of the sternum, in the second intercostal space ; as it becomes more
extensive, it is heard more and more in the second intercostal space. It is
remarkable that this bruit has a greater tendency to spread in width than
in height, Tt is often found 4 ctm. from the right border of the sternum,
although it does not extend into the first intercostal space, and still less
into the right carotid.

Ospservarron XXXTX. Hodgson's Disease.—S. D——, seventy-one years
of age, entered the hospital October 12, 1872, The apex of the heart is in
the sixth intercostal space, 9 ctm. from the median line. The border of
the liver cannot be determined on account of a slight effusion in the right
pleura ; this is also true of the vertical border of the heart. The radial
arteries are sinuous and atheromatous. Auscultation reveals slight pro-
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longation of the first sound at the apex. A blowing murmur is heard, par-
ticularly in the second right intercostal space, is prolonged to the right,
and is accompanied by dulness in this region. The murmur is systolic and
slightly rough. (Fig. 75.)

OpservarioNn XL.—J. G——, seventy-one years of age, entered the hos-
pital March 14, 1872. Apex-beat in the fourth intercostal space, 12 ctm.
from the median line. The upper border of the liver corresponds to right
fifth cartilage, lower border of heart is horizontal. The arteries are athero-
matous. Dulness is present in the right second intercostal space, and a
murmur which extends to the right of the sternum in the second inter-
costal space ; it begins 1 ctm. from the right edge of the sternum and ends
at 5} etm. from this point. It is prolonged a little into the first intercostal
space, but not at all into the vessels of the neck (vide Fig. 76).

FiG. 6.

Osservatiox XLI General Arterial Sclerosms; Aortic Dilafafion, wath
Roughness of the Aortic Valves, and the Origin of the Aorta ; Considerable
Hypertrophy ; Mitral Insufficiency from Dilatation.—P. L , sixty-two
vears of age, entered the hospital January 15, 1879. The affection began in
February, 1877. The patient states that he was then seized suddenly with
dyspncea, and was confined to his room for a week. He then attempted
to return to work, but was only able to work oecasionally until January 2,
1879, when he was compelled to give up entirely.

Upon admission to the hospital, the patient was suffering from dyspncea,
with cyanosis and cedema of the lower limbs.

Apex-beat of the heart in the sixth intercostal space, 16 ctm. from
the median line ; upper border of liver in normal situation ; the apex is 6
ctm. below the hepatic border. The vertical border of the heart corre-
sponding to the right auricle is 1 ctm. from the right border of the
sternum.

Hence there is chiefly ventricular hypertrophy, particularly of the left
ventricle.

Auscultation shows a blowing murmur at the apex, which occupies this
region and extends several centimetres toward the axilla,. The murmur is
systolic, begins with the impulse of the apex, lasts throughout the systole,
covers the second sound, and is heard into the greater period of silence
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(paradox systolic blowing murmur). The murmur is soft; pulse 88, and
regular. Nothing heard over the other orifices.

The lungs are cedematous in the lower part of the left, and whole of the
right lung (fine crepitant riles).

Under the influence of digitalis the urine increased in quantity, and the
dropsy and dyspncea diminished to a certain extent.

A second examination (January 30th), gave very different results ; the
pulse is regular and has become larger ; the arteries are large, sinuous, and
present the phenomenon of Corrigan’s visible pulse. Examination of the
aorta at its origin reveals a blowing murmur situated in the right second
intercostal space, and extending 5 ctm. from the right border of the ster-
num. The bruit is rough, systolic, and ceases at the closure of the semi-
lanar valves.

The diagnosis is now complete, viz.: general arterial sclerosis, dilatation
of the origin of the aorta; roughness of the inner wall, beginning at the
orifice, without insufficiency of the valves; mitral insufficiency.

The condition remains the same during the month of February. In
March the dyspncea beeame more severe, but again improved under digi-
talis, and on April 2d the patient left the hospital.

March 3d he returned, suffering from considerable dyspncea and intense
pulmonary congestion. The heart beats feebly, and the asystole appears
to be the cause of the pulmonary congestion. The patient continued to
fail, and died on November 13, 1879.

The autopsy showed considerable hypertrophy of the heart (weight 845
grammes) ; the walls are considerably thickened, particularly those of the
left ventricle.

The aorta is dilated from its origin ; the dimensions are normal, im-
mediately above the semilunar valves, but they soon increase. The brachio-
cephalic trunk is dilated, its circumference at its origin being 50 mm.

The aorta is still elastic but contains rough, projecting patches.

The semilunar valves are thickened, particularly the nodules of Arantius.
There is undoubtedly slight insufficiency, and this explains the fact that
toward the last we thought that we heard a systolic descending murmur.

The cavity of the left ventricle is considerably enlarged and there is
mitral insufficiency from dilatation.

The right heart is enlarged, and its walls hypertrophic ; the valves of
the right side are normal. The liver and kidneys are congested.

In other cases the dilatation is more marked in the transverse portion
of the aorta than its ascending portion, and then the aorta is often per-
ceptible above the sternal notch. The roughness of the ealcareous patches
then gives rise to a transverse bruit situated at the upper part of the
sternum ; though often simple, this murmur is sometimes double,

Finally, when the dilatation is considerable, the bruit may extend be-
yond the left border of the sternum.

It only remains to say that the systolic aortic murmur is propagated
very little toward the apex, where it produces merely a slight prolongation
of the first sound.

2. Period of Occurrence.—The bruit begins with the ventricular systole,
lasts during the entire systole, and is arrested at the moment of the semi-
lunar closure,

e i T

e
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According to Noil Guéneaun de Mussy,' the second sound is even more
intense than that which I have deseribed as oceurring in the pulmonary
artery when an angemic blowing murmur is produced. He states that it
may be compared to the normal second sound as the amphorie souffle to
the bronchial soufile, and that the word tympanitic appears to apply
better than any other to the semsation which this murmur may produce.
I have not observed such an infensity of the sound as that described by
this writer.

Usually the second sound persists and is not replaced by a murmur.
It may disappear under two conditions :

In the first, it may simply be masked by a blowing murmur produced
by the sharp projection of a calecareous plate, which gives an ascending
murmur during systole, and then a sonietimes loud murmur when the
blood flows back to close the semilunar valves. At least I have seen a case
in which a projection of this echaracter produced a double blowing mur-
mur in the aorta without aortic insufficiency. In the second, the aortic
dilatation produces insufficiency of the valves from the simple enlargement
of the vessel.

3. Timbre.—In the beginning, when the artery simply yields and there
are no projecting atheromatous patches, the dilatation is indicated rather
by dulness on percussion than by the pres-
ence of murmurs, which are dull and with-
out a blowing character.

As the aorta becomes more and more
calcified, more or less rough blowing munr-
murs are gradually produced. The bruit
due to insufficiency presents its ordinary
characteristics of softness and depth.

Little by little the hypertrophy of the §
heart, especially of the left side, increases; B
the apex is felt in the sixth intercostal |
space and is removed farther from the me- |
dian line.

The right heart is but little affected, as
is shown by the fact that the right cardiac
angle is not lowered and the vertical border is brought nearer to the
sternum because the heart is drawn to the left. This displacement is
shown by the schematic figure.

It is seen that the heart has turned, so to speak, around the attachment
of the inferior vena cava, the most fixed point in the cardiac region.

The rotation around this point oceurs from above downward, as we

Fia. M.

! Noél Guénean de Mussy : Sur la dilatation cylindrigue de 'aorte ascendante et sur
le caractére tympanique du second bruit cardiaque dans cette affection (France
Médicale, Novembre 8, 1876).

10
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have seen it ocenr transversely from before backward in emphysema, from
behind forward in effusions into the left pleura.

As the hypertrophy of the heart in these cases is attended with dilata-
tion of the cavities, the time comes when the mitral valve, although healthy,
becomes insufficient from dilatation, and a systolic blowing murmur ap-
pears at the apex with all the qualities of a local bruit.

I will revert at a later period, apropos of hypertrophy with dilatation,
to the characteristics of mitral insufficiency without lesion as the result of
dilatation.

The pulse in Hodgson's disease presents the characters of atheroma
(vide Figs. 72 and 73). Furthermore, the two radial pulses are usunally un-
equal (vide Figs. 78 and 79). The characteristics of insufficiency are less
marked than in Corrigan's disease.

Fig. T8.—Right Radial Pulsc.

Fig. T9.—Left Radiul Polses,



CHAPTER XXI.
HODGSON'S DISEASE. —(Continued.)

CompressioN oF ApraceNt Oreans — CoursE — Duration— TERMINATION —
Erovoay.

Tue superior vena cava is the first organ to be displaced by the aorta dur-
ing the development of true aneurism. In fact, this vein is in immediate
relationship with the great sinus of the aorta at points which are the first
to be attacked by Hodgson’s disease. This compression of the vein, or
rather its being pushed away, 1s not attended generally with any great dis-
turbance, as the anatomical conditions of the superior vena cava give it a
certain facility of displacement which enables it to escape compression.
It does not become inflamed from the contact of the true aneurism, while
the contact of a false aneurism may cause adhesive phlebitis and oblitera-
tion of the superior vena cava.

This does not hold good with regard to the trachea. Monneret and
Delabeye ' state that compression of the trachea by a dilated aorta has
given rise on several occasions to an affection of this canal, and has rendered
tracheotomy necessary in order to relieve attacks of suffocation.

Compression of the trachea is, in fact, one of the complications of aortie
dilatation, as the spinal column does not permit the trachea to recede to
any great extent from the dilated vessel.

At first the opposition of the trachea against the vertebral column does
not give rise to any respiratory disturbance, although it is characterized
by a remarkable stethoscopic phenomenon, viz., the transmission of the
tracheal sounds to the spine. This results in a tracheo-bronchial blowing
murmur, presenting the rhythm of respiration and limited to the first few
dorsal vertebra, particularly the fourth.

I have net found this important symptom mentioned in any treatise on
auscultation, but I have observed it on several occasions. The following
ease will serve as an illustration :

Ospservarioy XLIL—William J——, aged seventy years, entered the
hospital June 2, 1872. He complained of difficulty of breathing, and the
examination of the heart gave the following results : :

! Compendinm de Médecine, t. i., p 182,
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Apex-beat in the fifth intercostal space, 105 mm. from the median line.
The upper border of the liver corresponds to the insertion of the fifth ecar-
tilage ; the vertical border of the heart is 2 ctm. from the right border of
the sternum. Hypertrophy of the left heart with dilatation of the right is
therefore present.

Percussion shows dulness extending into the first and second intercos-
tal spaces. Auscultation of the aorta in this situation reveals a rough sys-
tolic murmur, most marked in the second space. Nothing abnormal over
the pulmonary artery or mitral valve.

At the xiphoid appendix is found a systolic blowing murmur running
along the length of the heart at this level, very loud at the cartilage, and
accompanied at times by a reduplication of the second sound. The dilated
cervical veins pulsate. These are the symptoms of dilatation of the ascend-
ing aorta (dulness and a rongh murmur with the first sound in the right
second intercostal space), with left hypertrophy and dilatation of the right
heart with tricuspid insufficiency from dilatation.

The dyspncea was not very intense. Nevertheless, although no pulmon-
ary lesions were present, I found posteriorly, at the level of the upper por-
tion of the dorsal spine, a tracheo-bronchial blowing murmur hmited to
the vertebral column and always presenting the respiratory rhythm. There
was also inequality of the two pulses.

It will be found that the latter symptom also oceurs in false, sacculated
aneurism of the aorta.

In October, 1868, I had occasion to observe a patient at the Charité
under similar conditions. The dilatation affected the transverse portion
of the arch and was characterized by a transverse double murmur in the

sternal notch : a tracheal murmur was heard over the first dorsal vertebrse,

In this patient there was considerable compression of the trachea and the
respiratory nerves. Prof. G. Sée, under whose care the patient fell in a
few days, thought it necessary to perform tracheotomy, but the patient
died during the operation. At the autopsy it was found that the compres-
sion was produced by dilatation of the transverse portion of the arch.

Course, Duration, Termination.—Hodgson’s disease almost always begins
gradually. Even when the dilatation is perceptible and demonstrable by
characteristic signs, slight dyspncea alone is produced, and the patients
act like.all others suffering from atheroma of the vessels.

They may remain in this stage for a long time, when cardiac cachexia
develops at a certain period and progresses very rapidly. This aggrava-
tion is almost always due to albuminuria from interstitial nephritis.

Even sudden death may occur, as in primary aortic insufficiency (Corri-
gan's disease). .

The disease usually is due to the same causes as atheroma, viz., age,
gouty constitution, and aleoholism ; to these must be added the use of
tobacco.

The youngest of the patients under my observation was sixty years old.

I have observed a number of cases in which gout was the etiological factor.
Among the poor and in hospital practice, alecoholism is the principal cause

LSS T —— -
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of the disease. I have also observed a case in which the disease was traced
to the abuse of tobacco, which so often gives rise to angina pectoris.

Osservation XLITL Hodgson's Disease produced by Tobacco.—V——
consulted me in 1874 concerning vertigo and a feeling of oppression. I
found Hodgson's disease, dilatation of the ascending aorta, and hypertrophy
of the heart without valvalar lesion. Thinking that the cause lay in his
abuse of tobacco, I restricted him to two cigars daily. :

Three years later the patient again consulted me. I found a large,
hard, bounding pulse with arterial locomotion, and the visible pulse of
Corrigan. The heart was hypertrophied without valvular lesion. Auscul-
tation of the aorta showed a hard, rough blowing murmur with its maxi-
mum of intensity in the second intercostal space along the right border of
the sternum. In this space the murmur extends from the median line to
4 ctm. beyond the right border of the sternum. In the third space the
murmur is also marked, but only near the sternum. It is not heard in the
first intercostal space.

The patient suffers from vertizo, oppression, flatulent dyspneea, and
some failure of sight; the legs are swollen at night. Nevertheless the
patient has improved greatly since he has reduced his allowance of tobacco.
He can now attend to his business, while this was impossible when he first
consulted me.

Syphilis constitutes the fifth ecause of Hodgson's disease. Lancereaux
thinks that these syphilitic vascular lesions may be distinguished from ordi-
nary atheroma by the following characteristics: 1, the subject is syph-
ilitic ; 2, the lesions attack by preference the cerebral arteries, while ordi-
nary atheroma affects the large vessels—the aorta, splenie, mesenterie, and
renal arteries; 3, the subject is still young, while atheroma generally
attacks individuals who have passed the age of sixty; 4, there is often a
certain symmetry in the lesions. I think that I have observed two cases
in which the dilatation was due to syphilis. The following is the history
of one of these cases:

Opservarroxy XLIV. True Aneurism of the Aovta, probably of Syphi-
litic Origin, very much Improved under Treatment.—D , aged sixty-one
years. In 1846 he contracted syphilis. When the patient saw me in
October, 1877, he complained that for three months he had suffered from
a fixed pain to the right of the sternum and accompanied by palpitation of
the heart. Upon examination a slight projection was found at the level of
the right third cartilage ; a marked impulse to the right of the sternum.

The apex-beat was situated in the fourth intercostal space (the thorax is
very long), 124 etm. from the median line ; the liver corresponds to the in-
sertion of the fifth cartilage. No eardiac or aortic murmur. Antisyphilitic
treatment. In three weeks the pain and palpitation had disappeared ;
slight difficulty of breathing alone remained. Upon examination the
prominence appeared to be increased; it seems to elevate the second,
third, and fourth right cartilages. The tumefaction is 6 ctm. long, 6 ctm.
wide, and projects 1 etm.
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This region is dull on percussion and is the site of evident expansile
movements, though much less than formerly ; they are most marked in the
first intercostal space ; no murmur heard-upon auscultation,

When the patient lies down he suffers
from dyspneea and violent cough. Upon
auscultation feeble respiration is heard
under the right clavicle, A tracheal blow-
ing murmur is heard upon the vertebral
column, over the first nine dorsal vertebra.

Deglutition is difficult. Finally, the
pulse is large and bounding, stronger on
the left side than on the right.

y Antisyphilitic treatment was continued.
M The patient returned three weeks later
/M (June 13th), considerably improved ; the
¢ J projection of the ribs has disappeared.
§ Slight oppression is still present in the re-
-cumbent posture, but deglutition is easy.

A month later the patient is merely
annoyed by the cough ; he can walk up a

flight of stairs with ease.

October 1st, the patient is perfectly satisfied with regard to his condition.
No pain or palpitation. Slight pulsation still felt along the arch of the
aorta ; this is felt less upon application of the hand than of the head in
auscultation ; no murmur. Very little difficulty of respiration, except in
dorsal decubitus ; frequent cough with expectoration. Over the left upper
lobe posteriorly is heard a blowing murmur in inspiration, having the tim-
bre produced by compressed bronehi ; no dulness.

The patient then passed out of my observation.

Fia. 80.




CHAPTER XXIIL
LESION OF THE DESCENDING PORTION OF THE THORACIC AORTA.

Is proportion as the distance from the orifice of the aorta increases, the
lesions produced by atheroma diminish in extent and intensity. The dis-
eases produced by these lesions arve, therefore, much rarer, and the great-
est reserve must be exercised in making a diagnosis. DBut that this is
possible is illustrated by the following case :

Osservation XLV, —M—— aged fifty yvears, entered the hospital April
19, 1877. The patient has a strong constitution ; has been a varnisher for
the pasttwelve years; for five years presented symptoms of aleoholism.
Marked tremor of uppu limbs and head ; oceasional headache at night.

The affection on account of which the patient entered the hmprﬂl be-
oan suddenly four months ago. She complained of pain in the chest,
bll;,,ht- oppression, and amoderate eough. A painful point appeared g eradu-
ally to the left of the sternum a little above the breast. These sy mptomﬂ
increased until the patient entered the hospital.

Physical examination on admission gives the following results:

Marked development of the subeutaneous veins at the level of the right
and left second ribs, especially on the left side; slight projection of the
left second and third costal cartilages. Pulse Sﬂ per mmute and regular ;
it is hard, from the condition of the arterial walls.

Fi6, 81,—Right Radial Puolsa (Atheromatoos).

Apex beat of heart in fifth intercostal space, 10 ctm. from the median
line ; upper border of liver corresponds to origin of fifth costal cartilage ;
pulmonary resonance extends to right border of sternum. The apex is
much lower than the upper border of the liver (on acecount of the great
obliquity of the ribs), and the obliquity of the inferior border of the heart
indicates hypertrophy confined chiefly to the left heart.

Auseunltation at the apex shows two dull sounds at almost equal inter-
vals, without any blowing murmur.

The situation of the enlarzed veins and the elevation of the cartilages
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would lead us to believe that the lesion is situated at the origin of the
creat vessels.

Auscultation over the right second intercostal space discloses no bruit.
In the vessels of the neck on the right side is heard a slightly rough,
continuouns bruit.

Auscultation of the second and particularly the third left intercostal
spaces reveals a strong blowing murmur corresponding to the second
sound ; its maximum of mtenmtv is found at the sternal insertion of the
left fourth car tilage. Careful attention shows that the murmur is double ;
the valvular click is not heard.

]

Fia. 52

The differential diagnosis lies between a lesion of the pericardium, the
aortic orifice, the arch of the aorta, and the pulmonary ar

As the murmur is double, superﬁmal and slightly gmtmg, we might
think of a lesion of the periu::a.rdium. But this is improbable for the follow-
ing reasons : 1, we must then admit that the periearditis was chronic from
the beginning ; 2, the pulse is not frequent ; 3, there is no thrill ; 4, the
murmur is propagated along the sternum and ascends toward the left ca-
rotid, while it decreases markedly in the lower part of the sternum, the
usnal site for the maximum of intensity of pericardial murmurs,

The diagmnosis of aortic insufficiency is negatived for the following rea-
sons : the murmurs in this affection are not situated usuvally to the left of
the sternum at the origin of the fourth cartilage ; in addition, the sphyg-
mographie trace is that of arterial atheroma, not that of insufficiency.

Let us consider the third theory. We have to deal not with an affec-
tion of the convex surface of the arch but of the left or concave surface.
Now, a number of cases have been reported, particularly in the treatise of
Duroziez, in which a lesion of this locality (to the left of the sternum, in
the third intercostal space) has given rise to exactly similar phenomena.
This hypothesis would explain very well the elevation of the ribs and the
development of the varices.

The theory of a lesion of the pulmonary artery, characterized by insuffi-
ciency alone, need scarcely be discussed. This affection is extremely rare,
and has never been met with alone.

In conclusion, the diagnosis appears to be a lesion of the arch ofsthe
aorta, situated probably on the left side of the vessel.







CHAPTER XXIII.
AFFECTIONS OF THE RIGHT HEART.

WhamE congenital or rather intrauterine lesions are relatively common in
the right heart, they are rare in the left. After birth, organic lesions in
the right heart become very rare; the majority of writers state that they
constitute about two per cent. of cardiac lesions. A distinetion must be
made in this respeet between endocarditis of the right heart producing tri-

Fia. 53.—The Right Ventricle,

cuspid insufficiency, and dilatations of this side leading to relative insuffi-
ciency. If the latter is included among the lesions of the heart, the pro-
portion becomes much greater, since every chronic cardiaec disease gives
rise, at a certain period, to dilatation of the right heart and relative tricus-
pid insufficiency.

Anatomical Data.—The right ventricle is situated transversely in front
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of the left ventricle, and, with the right auricle, constitutes the anterior
surface of the heart, with the exception of the apex.

The right ventricle forms a triangular pyramid, which overlaps, as it
were, the left heart. The latter projects on the left side at the apex; the
right auricle projects on the right side.

The ventricle presents three surfaces and three borders. The anterior
surface is vertical and constitutes the anterior surface of the heart, and, at
the same time, the infundibulum of the pulmonary artery. The inferior or
diaphragmatic surface of the heart is divided into two equal parts by the
interventricular groove, of which the right ventricle occupies the anterior
half. The posterior surface is formed by the groove.

The eavity of the ventricle does not correspond to its external shape.
The apex is entirely filled by a network of columnsze carnes of the second
order, and if the anterior columna of the first order is lifted up, the cavity
is found to be ovoid, or rather pyriform in shape, the apex corresponding
to the infundibulum of the pulmonary camal, the base to that portion of
the ventricle situated in front of the tricuspid valve. When the anterior
wall is removed, care be-
ing taken not to disturb =3
the columna of the first
order which is inserted
into it, a vertical mem-
brane of a fan shape is
found to start from the
almost vertical line which
forms the anterior por-
tion of the auriculo-ven-
tricular orifice. This membrane is the anterior tricuspid valve, and fulfils
almost entirely the functions of this valve. To the left or free border of
this valve are attached the chordse tendinz, the majority of which pass
downward and to the left to the columna carnese of the first order. This
columna is ingerted into the anterior wall below, near the inferior border
of the heart, and near the apex, or rather into the columnse which oceupy
this region (Fig. 83). The other papillary musecles are very short, and vary
in number and shape.

The posterior valve adheres on one side to the posterior part of the
auriculo-ventricular orifice, and upon the other border it receives the ten-
dons of the posterior papillary muscles, and some chordz which are in-
serted directly into the auriculo-ventricular groove. In addition, it receives
two or three tendons of the anterior prineipal columna.

If the tricuspid valve is spread out, it is found to be short and composed
in great part of intersecting tendons (Fig. 84). The principal leaflet di-
vides the cavity of the ventricle into two parts, an anterior or ventricular
cavity and a posterior or auricular cavity.

Fig. 84.—Tricuspid Valve Beparated (M. Sée),
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The anterior cavity is pear-shaped, and its small extremity corresponds
to the infundibulum of the pulmonary artery. The large extremity is
found in the middle portion of the ventricle, in front of the anterior valve
and anterior papillary musele. It seems that the cavity of the right ven-.
tricle, instead of being parallel to the left, has undergone a rotation upon
itself, so that the apex, instead of corresponding to the apex of the heart,
has been directed toward the pulmonary artery (Fig. 83).

Fia. B5.—The Pulmonary Infundibulom, Conus, or Canal (M. Sée).

The cavity is bounded at the apex by columnaz carnes of the second
order, and by a muscular bundle which starts from the base of the anterior
papillary muscle and ascends vertically upon the interventricular groove.

On the side of the base of the cavity is also found a considerable mus-
cular bundle, called by Mare Sée the compressor muscle of the tricuspid

valve.
As in the left ventricle the posterior portion is concealed by the co-
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lumnze and the valve, so in the right ventricle the auricular portion situated
behind the valve only exists toward the base ; to the right of the project-
ing portion of the groove behind the anterior valve it is filled by the two
complementary valves and columnz carnew of the first order.

If the heart is opened carefully, the clots in the right ventricle are
always found separated into two layers: that of the ventrieular portion,
which is pear-shaped, the small extremity being engaged in the pulmonary
canal ; then below the valve a black clot, which occupies the right auricle,
the right auriculo-ventricular orifice, and the auricular portion of the right
ventricle.

The play of the valves is thus clearly indicated. The venous blood,
entering the right auricle from the superior and inferior venze cavee, takes
a horizontal direction, and, at the movement of diastole, passes through the
auricular orifice into the ventricle, raising the anterior valve, which it sepa-
rates from the septum. Then during systole this anterior valve tends to
become applied against the septum, the auricular part is concealed by the
approximation of the columna carnese, and the blood takes the direction of
the pulmonary artery, being thrown in this direction by the contraction of
the musecles which I have deseribed above. These views have been fully
confirmed by the investigations of Mare Sée.

In conclusion, the orifice of the inferior vena cava corresponds to the
insertion of the right fifth cartilage into the sternum ; the external border
of the right auricle forms the vertical border of the cardiac triangle, and
1s situated 1 etm. from the right edge of the sternum ; the auriculo-ven-
tricular orifice corresponds to an oblique line from below upward and from
right to left, starting from the insertion of the right fifth cartilage into the
sternum, and terminating near the sternal insertion of the third left costal
cartilage ; the most projecting portion of the heart corresponds to the left
border of the sternum, from the third to fifth cartilages.

Expocarprris oF THE Ricar Hesrr—INsurriciENcy axDp STENOSIS OF THE
Ricar Avricuro-vENTRICULAR (ORIFICE.

Endocarditis of the right heart is rare, especially when unaceompanied:
by that of the left heart.

Endocarditis vegetans attacks the right heart in the same manner that
it does the left, first upon the edge of the valve, then upon its auricular
surface.

Selerotie endoearditis is observed much more frequently; the valve
may be thickened and no longer closes the orifice completely. Bouyer has
given the following description of this lesion as observed at the autopsy :

“Upon its inner surface, between its insertion and fringed border, the
tricuspid valve presented an annular vegetation of fibro-cartilaginous hard-
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ness and white color, two lines in height, directed toward the auricle and
tearing readily under the pressure of the finger. By this arrangement
the valve formed a circular orifice two or three lines in diameter, constantly
open, and which, in addition to obstructing the flow of blood from the
auricle into the ventricle, also permitted the reflux of blood into the
auricle.”

Ulcerative endocarditis may also oecur in the right heart as it does in
the left.

The general symptoms of tricuspid lesions are similar to those of mitral
disease, with some differences resulting from the difference of funetion.
The symptoms consist of dyspnea on
effort and palpitation of the heart. The
pulse differs from the mitral pulse inas-
much as it remains regular and full. Upon
examining the heart the apex is not found
to be lowered, but the hepatic angle is
depressed, so that the obliquity of the
lower border of the heart diminishes. At
the same time the vertical border seems to
be separated from the edge of the sternum.
The purring thrill is not felt on palpation
if the tricuspid valve is alone affected.

The following are the characteristics
of the murmur as heard upon auscultation,

FiG. 86.—Topography of the Tricuspid

Ttrnit. Depression and Separntion of the The bI'D“'ing murmuar Pmducea b}‘ en-
Right Anzle of the 14 ‘rinngle. wye . . .
HEDE ARElRol the CArdiAc RrADE!e docarditis of the tricuspid valve is heard

upon the lower part of the sternum to the left, under the left border of
this bone 1 etm. from the median line, and in the inner part of the left fifth
intercostal space. Its area is usually very limited, being scarcely larger
than a five-franc piece. It is not propagated to the apex.

The murmur begins with systole, covers the first sound and almost the
entire lesser period of silence, but leaves the second sound intaet; it is
usually rough in character.

The situation of the murmur in the region of the tricuspid, and its
absence at the apex, suffice for its recognition. It is also intermittent, i.e.,
it is present on some days, absent on others.

The following case will serve as an illustration :

Osservarion XLVI.—A laundress, aged twenty-four years, has com-
plained for some time of palpitation of the heart and marked diminution
of the menses ; the latter finally ceased entirely. Five months after the
appearance of the first symptoms the abdomen began to enlarge.

Present condition (August 24th): face pale and cedematous ; general
anasarea ; diflicult respiration ; cough with mucous expectoration mingled
with bloody streaks. No pulmonary expansion on the left side inferiorly ;

el i e il e i s i e o o

= gy A

R R e T e e —

gt

g =

R ————



AFFECTIONS OF THE RIGHT HEART. 159

dulness in this situation changes with position, showing the presence of
fluid in the left pleural cavity. The increased dulness in the preecordial
region, the distant heart sounds and enfeebled impulse of the apex, indi-
cate the presence of fluid in the pericardium.

Auscultation reveals a very marked blowing murmur in the middle of
the cardiac region, and which is sometimes so strong as to resemble a
purring bruit. Pulse small, hard, 120 per minute. Abdomen enlarged ;
fluctuation present ; notable diminution of the quantity of urine excreted.
Digitalis administered in inereasing doses.

September 3d.—The blowing murmur hardly audible ; pulse 92 per
minute.

September 6th.—The bruit reappears ; pulse accelerated to 112,

September Tth.—Almost complete absence of the murmur ; ; pulse 96.
Urine begins to inerease in quantity.

Septeulher 17th.—Bronchial breathing, crepitant riles, obscure sound
in the left infraspinous fossa ; irregular pulse.

September 18th. —Hespimtiun easier, pulse hard.

During the night, increased difficulty of respiration, death. At the
autopsy serous effusion was found in the three cavities in which it was
diagnosed during life; a large portion of the left lung is firm and infil-
trated with bloody serum. The volume of the heart is increased one-
third ; its cavities are very large, the walls of the ventricles equal in thick-
ness.

The tricuspid valve presents upon its inner surface, between its inser-
tion and free border, an annular vegetation of fibro-cartilaginous density,
of a white color, and 2 lines in height. The valve forms a circular open-
ing, 2 or 3 lines in diameter, which is constantly open. Some similar

vegetations, as large as hemp bE‘:Ell& are found upon the mitral valve, but
they are too small to interfere with circulation to any considerable extent.
(Martin—-Solon, Journ. hebdomadaire, t. ix., 1832.)

The following case, in the service of Dr. Mesnet, has been reported by
Deschamps, one of my former internes :

Osservarion XLVIL—L——, aged thirty-four years, entered the hospi-
tal with the general symptoms n:-f heart disease. Examination gave the fol-
lowing results: the apex beats in the fifth left intercostal space, 11 etm.
from the median line. The upper border of the liver corresponds to the
lower border of the right fifth cartilage. The vertical border of the heart
is near the sternum, but it is difficult to determine this exactly, because
there is a more marked projection of the chest on the right side than the
left. Auscultation reveals a blowing murmur, with its maximum at the
level of the xiphoid cartilage, and prnpagated toward the apex without
reaching it; the murmur ceases 4 to 5 ctm. before reaching the apex.
The murmur is systolic, covering the entire first sound and the lesser
period of silence ; it is rough, lﬂud, like a jet of steam.

Suberepitant riles are found over both lungs, particularly at the base.
The sputa are puriform, and have a feetid odor.

Very marked enlargement of the liver, slight ascites, and considerable
cedema of the lower limbs are observed. No albumen in the urine.

The diagnosis was emphysema, catarrh, and tuberculosis at the apex,
organic affection of the heart, situated probably at the tricuspid orifice,
with insufficiency and secondary venous disturbances, pulmonary cedema,
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hepatic congestion, ascites, cedema of the lower limbs, The patient died
a few days after admission to the hospital.

The autopsy disclosed fibrous induration of the upper lobes of the
lunes, dilatation of almost all the bronehi of the lower lobes, with thin-
ning of the walls and disappearance of the pulmonary tissue.

The heart presented a sclerotic endocarditis of the tricuspid valves
with insuflicieney.

In addition to the anatomical disturbances, functional disorders are
also produced.

The first phenomenon is jugular congestion and venous reflux in the
neck. This consists at first of simple stasis in the jugular and thyreid
veins. In dorsal decubitus this stasis inereases to such an extent as to
form venous sinuses. In certain cases
in which the patient lies upon the side
of the face, the sternomastoid muscle
divides the vein into two parts, and if
the patient has marked dyspncea, the
muscle is seen to rise and fall, and
form a sort of intermittent bar during
the respiratory efforts. As the vein is
lowered when the muscular contrac-
tion ceases, this may produce the ap-
pearance of true reflux. At a later
period the venous pulse with reflux
develops. In such cases, if the vein
is emptied by ascending pressure, and
the entrance of blood from the per-
ipheral parts is prevented, an ascend-
ing venous pulse with undulations
will be observed.

What is the cause of this reflux?
It is not the action of the auricle,
since, as a general thing, its contrac-
tion does not produce a venous pulse
visible to the eye; the weight of the
column of blood, aided by the aspiration of diastole, suffices to counter-
balance the action of the anricle.

These details are shown much better upon the traces of Marey’s poly-
oraph. I have already (Figs. 23 and 24) given Potain’s traces, and F. Franck"
has since furnished more detailed traces with the aid of perfected instru-
ments.

Fi. 57, —Normal Jugular Venous Palse (F. Franck).

! F. Franck: Mouvements des veines du cou en rapport avec I'action de la respira-
tion et du cceur, Gaz. hebdom. de Méd. et de Chir., Mars, Avril, 1882,
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The normal trace of the jugular pulse furnished by Franck clearly
shows the following facts :

1. The normal jugular pulse presents brusque elevation and depression
at the beginning of the entire curve ; these are related to the systole and
diastole of the auricle.

The first elevation connected with the awricular systole extends from
1 to 2 in the figure. The first depression corresponds to auricular diastole
and ventricular systole, and extends from 2 to 5.

2. A second elevation and depression oceur at the elose of the ventrie-
ular systole. The second elevation (5 to 6) corresponds to the closure
of the semilunar valves, and the second depression (7) to the ventricular
diastole Drv.

Now, as the first elevation in the vein corresponds to the auricular
systole, is it produced by a simple retardation in the venous current, or is
there in addition a reflux of blood from the auricle into the vena cava?

Fi16. B8 —The Jopular Pulse with Reflnx compared with the Cardiac Pulse (Marey ).

Franck and Arloing have shown by experiments on horses that a very
short and slight reflux occurs in the vena eava, but as this is not propa-
gated into the jugulars, the elevation in the latter must be due solely to
the increase of pressure from the arrest of the current of blood.

If a trace is taken of a jugular pulse with reflux, it will be seen that at
the moment when the radial pulse is in diastole, the vein is elevated (vide
Fig. 88). If the traces of the cardiac and jugular pulsations are taken
simultaneously, it will be found that at each ventricular systole, the vein,
instead of being depressed as in the normal condition, gives an ascending
curve proportionate to the reflux. This is marked in Fie. 89, taken by
Franck and myself upon a patient suffering from mitral induration with
insufficiency, and complicated by tricuspid insufficiency from dilatation.

I have not spoken of the influence of respiration upon the venous pulse,
in order not to complicate the question.

The reflux, then, only exists in insufficiency of the tricuspid valve,
which permits the blood propelled by the ventricle to flow back into the
vein.

Fﬁe-:hielich believes that venous pulsation in the neck is far from being
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characteristic. He thinks that a true reflux may occur when the tricuspil
valve closes normally, and also that tricuspid insufficiency may exist with-
out the venous pulse. He admits, however, that if the pulsation of the
veins of the neck is very marked, the existence of tricuspid insufficieney is
very probable.

I believe that Friedreich has confounded the true venous pulse with
the undulations of which I have spoken above. The absence of reflux in
cases of asystole is due to the fact that the ventricular contraction is un-
able to support the column of blood. An obstruction to the reflux by the
closure of the valves of the cervical veins is not impossible, since the in-
ternal jugular possesses two valves at its entrance into the brachio-cephalic
trunk. But the valves of the external jugular occlude the vessel only in

Fin, 80, —Jugular Venous Pulse with Beflux below, Cardiae Pulsation above.

part, and do not appear to me to be able to arrest the flow of blood pro-
pelled by the right ventricle unless, as I have said, asystole is present.

Another symptom produced by tricuspid insufficiency is the hepatic
venous pulse, If the patient lies upon the back with the head inelined
slightly to the side, the thighs flexed and carried to the outside, a slight
pulsation is observed in the epigastrium and right hypochondrium, more
marked over the left lobe of the liver. This pulsation is sometimes per-
ceptible upon the side and even posteriorly.

The pulsation is slow and progressive, and is confined to the hver. If
the abdominal walls are relaxed and the anterior border of the liver ean be
grasped by the hand, a movement of expansion is felt rather than a trans-
mitted elevation. The impulse follows immediately after the impulse of
the apex ; it precedes the radial pulse by a very short interval. According
to Mahot, it is sometimes dicrotie, but then the first pulsation always pre-
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cedes the impulse of the apex. This venous hepatic pulse is synchronous
with the cervical venous pulse.

Furthermore, on examining the traces furnished by the eardiograph, it
is found that the line rises during inspiration and falls during expiration.
This modification of the trace is the same as that presented by the eardio-
graphic traces taken upon the chest. Here the ascent of the line is pro-
duced by the pressure of the diaphragm upon the liver during inspiration,
while the reverse takes place during expiration.

Frg. 9.—Hepatic Venous Pulse compared with the Radial Pulse,

Sometimes flexions in the trace are observed in the ascent and descent.
Friedreich has applied to the former the term anadierotism ; it indicates
the sucecession of the aurieular and ventricular systoles. This distinet in-
dication of the two systoles appears less and less in proportion as the
auricle is weakened.

According to Friedreich, the flexion during the deseent of the trace,
which he ealls catadicrotism, is due to the faect that, at the beginning of
diastole a flow of venous blood arrives in the auricle and delays for a
moment the termination of the trace. Butb asystole is the cause of the
general diminution of the traee.

The venous hepatic pulse is of rare occurrence, and I have only ob-
gerved it upon two oececasions.

Osservariox XLVIIL Mitral and Tricuspid Insufficiency ; Hepatic Venous
Pulse.—M , aged thirty-five years, entered my service on June 23, 1877,
for slight ascites with shortness of breath and palpitations, In the pfiat
eleven years, he has had five attacks of articular rheumatism. Present
condition : face slightly jaundiced ; when excited, it becomes congested
and the veins of the neck are agitated by tumultuous movements. The
abdomen appears to be increased in size, particularly in the median line,
the hypogastrium and epigastrium. At the level of the umbilicus the ab-
dominal walls look as if str: angulated by a circular cord. In the epigas-
trium palpitation gives the sensation of a hard, smooth body occupying the
entire epigastrium. Percussion gives incomplete but very clearly defined
dulness, and the body is ev uienth connected with the liver. Tt appears to
be formed at the expense of the left lobe and extends into the left hypo-
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chondrium, more than 10 ctm. from the median line. It extends inferi-
orly to the umbilicus ; on the right side, it ascends to the natural limit
of the liver, so that while percussion denctes an enormous enlargement
of the liver in the xiphoid line, this hypertrophy is scarcely perceptible in
the axillary line. The upper border of the liver corresponds to the lower
border of the sixth cartilage. The softness of the abdominal walls enables
the anterior border of the liver to be grasped in the hand, and it is found
that the hepatic pulse gives rather the sensation of expansion than of ele-
vation.

Examination of the heart gives the following results : The apex beats
in the eighth intercostal space, 10 ctm. from the median line ; the impulse
is irregular, very feeble, without thrill. A second centre of impulse is
found at the level of the xiphoid appendix. The enlarged liver is elevated
by the pulsations of the heart. At the apex the first sound is replaced by
amurmur. This blowing murmur, when examined carefully, presents two
foci, one at the apex, the other at the xiphoid cartilage. At the apex is
heard a soft, prolonged systolic blowing murmur with a rolling bruit.
The topography of this bruit gives a triangle, The lower border of the
triangle is situated 1 ctm. below the inferior border of the heart ; it ex-
tends 11 ctm. to the left of the apex ; its right angle is 5 ctm. from the
apex ; it 1s about 5 etm in height.

The second focus eorresponds to the xiphoid appendix ; it has an ovoid
shape, 7 etm. in the vertical direction, and 5 ¢tm. in the transverse direetion.
This focus is situated a little to the left of the median line. This bruit is
also systolic and very strong ; it is not a prolongation of the first bruit.
The clearness of the murmurs, the movements in the jugulars, the hepatic
pulsations, and the enormous congestion of the liver, enable us to affirm
that we have to deal with a tricuspid insufficiency more considerable than
that ordinarily seen. The pulse is small and irregular, and has the quali-
ties of a mitral pulse.

The patient left the hospital after a certain amount of improvement.

The explanation of this form of pulsation is apparently easy.

The vena cava and its ramifications contain no valves until the primary
iliacs. Furthermore, the hepatic veins have no valves and are always
patulous, It is admitted that the venous tension begins in the iliae veins,
then extends to the renal, then to the mesenterie, then to the hepatic
veins, and that, consequently, the reflux will make itself evident in the
liepatic veins, provided that the others have undergone their maximum
tension. But a doubt is cast upon this explanation by the fact that the
phenomenon is so exceptional. The reasons mentioned above would be
valid if the venous hepatic pulse were a common and almost constant re-
sult of tricuspid insufficieney.

On the other hand, if the theory of ascending tension were true, albu-
minuria should always be found before the hepatic pulsation, but this is
not constant.

It should be noted that in almost all the cases of venous hepatic pulse,
there is not alone tricuspid insufficiency, but also a lesion of the mitral
valve ; furthermore, the hepatic pulsations may disappear at any moment.

Upon post-mortem examination of the liver in these cases, Mahot has
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found marked dilatation of the venous trunks, extending even to the small
veins. In addition, he has observed atrophy of the liver with induration
of the connective tissue.

To recapitulate the characteristics of tricuspid insufficiency from en-
docarditis, we notice at first the general phenomena of cardiac disease, viz.,
dyspncea on effort and palpitation. The pulse is regular, quite full, and
not mitral, i.e., not irregular or excessively compressible.

Examination of the heart shows lowering of the hepatic angle, making
the inferior border of the heart horizontal, and dilatation of the right
auricle, which perceptibly separates the vertical border of the heart from
the edge of the sternum.

Auscultation reveals a distinet, superficial blowing murmur, confined
to the lower part of the sternum on the left border. This murmur is
systolic, rarely covers the lesser period of silence, and, unlike tbe mitral
murmur, does not last until the second sound. It is sometimes rough,
sometimes smooth. :

Another remarkable fact is that the murmur is intermittent ; it is pres-
ent on certain days, absent on others. When it is feeble, it is only heard
during deep inspiration and disappears during expiration.

The dominant feature is the venous tension in all the organs and the
pulsation of reflux. Venous stasis is produced in the liver, where it causes
inereased volume, lowering of the organ, a slight icteric discoloration, and
finally the hepatic venous pulse.

The stasis in the mesenterie veins produces aseites ; in the renal veins,
albuminuria and anasarca ; in the veins of the limbs, cedema ; in the skin,
eyanosis ; in the lungs, cedema, hydrothorax, and asphyxia ; in the gastrie
mucous membrane, a sort of catarrh which is aggravated by the anmmia,
then intestinal hemorrhages.

Friedreich ' states that he has found a blowing murmur in the erural
vein ; it is sometimes single, sometimes double. When single, the murmur
is systolic ; when double, one is presystolic the other systolic. According
to him, they are due to the tension of the valves of the crural vein near
Poupart’s ligament and, when the valves are absent, to the tension of the
walls of the veins. All this is pure imagination. The murmurs are un-
doubtedly produced in the crural artery by the pressure of the stethoscope.

Finally, the head symptoms observed are congestion and ursmie
changes in the retina, cerebral, cerebellar, and bulbar congestion, i.c.,
asphyxia. The course of the disease, accordingly, is a venous dyscrasia due
to paralysis of the veins, aggravated by the distention of the lymphatics
on account of the stasis produced in the thoracic canal, and which termi-
nates in ursemia.

! Friedreich : Ueber Doppelton an der Cruralarterie, sowie ueber Tonbildung an
der Cruralvenen, Dentsch. Arch. f. Klin. Med., 1878.
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Screroric Expocarprris oF THE Riear Hearr witH SteExosis oF THE ORIFICE

There is no necessity for the separate consideration of sclerotic endo-
earditis of the tricuspid with stenosis. It is the same disease as that
which accompanies insufficiency. It is even rarer than tricuspid indura-
tion with a large opening, but Duroziez has collected the reports of ten
cases.' It should be noted that tricuspid stenosis never occurs alone, but
is always associated with lesions of the mitral and the aortic valves.

As in the previous case, a xiphoid systolic murmur of a limited area is
heard. Itis a remarkable fact that this murmur is not diastolic or pre-
systolie, thus confirming the theory which I have advocated concerning the
so-called presystolic bruit. For if this bruit were due to the passage of
blood through the narrowed orifice at the moment of the auricular systole,
then it should be presystolic.

! Duroziez : Du retrecissement de la tricuspide, Gaz. des Hopit., 1868.
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CHAPTER XXIV.
OBLITERATION OF THE SUPERIOR VENA CAVA,

Lesioxs of the superior vena cava are rare and are always secondary to
lesions of neighboring parts. When thrombosis of the vein develops, it is
almost always due to an extension of cancerous thrombosis of adjacent
veins, At other times it is the result of compression produced by a lesion
in the vieinity,' such as aortic aneurisms, mediastinal tumors, tumors of
the bronchial glands, thyroid gland, lungs or sternum.

Osservarioxy XLIX. Obliteration of the Superior Vena Cava; Aneurism of
the Arch of the Aovta ; Chronic Inflammatory Induration of the Apex of the
Right Lung.—J. M azed sn:h' two years, entered the hospital Juh 2,
1875. Six weeks ago he uﬂtmed slight redness and swelling of the infra-
orbital regions, 3preadmg eradually to the eyelids. At the same time an
oppression upon the chest, which had existed at intervals for some time,
increased markedly. At the present time this oppression is only violent
upon exertion. Complete apyrexia ; pulse small. Dulness at the apex of
the right lung ; almost complete absence of respiratory sounds in upper
part of both lungs.

It is found now that the cedema extends over the entire face and neck,
the upper limbs and the anterior surface of the thorax, ceasing at its base.
Varicose dilatation of the subeutaneous veins arranged in the form of a
bluish girdle is observed at the base of the thorax on both sides. On the
left side, this girdle runs along the fifth and sixth ribs ; on the right side,
a little lower. It terminates abruptly upon the sides. Anteriorly the halves
unite in front of the sternum, along which they run in a vertical direection
and form a band 8 to 10 etm. in width along the median line.

At the base of the neck the right external jugular vein elevates the
skin of this region, despite the cedema, and presents nodosities in which
the tension is much greater than normal. The venous eirculation also
appears to be 1mpeded to an extreme degree at the root of the upper limbs.

I Oulmont : Des oblitérations de la veine cave sup., Memmrr_-a de la Soe. DMéd.
d'Observation, t. iii. Follin : Oblitération de la veine eave sup. et de ses branches par
une tumeur anévrysmale, Soc. Anat., t. xxii., p. 365. Reynaud: Oblitération presque
compléte de la veine cave sup. par suite de la prégence d'un sac anévrysmal, Journ.
Hebd , t. ii., p. 112. Bailly : Oblitération de la veine eave sup. par une tumeur squir-
hense, Bull. de la Soe. Anat., t. xxix , p. 61. Barth: Coagulation spontanée du sang,
de la veine cave sup. chez une cancérenze, Bull. de la Soe, Anat., t. xxviii., p. 4
Dujardin-Beanmetz: Arrét brusque de la eirculation de la veine cave sup. chez un
malade atteint d’anévrysme de 1'aorte, (Soe. Méd. des Hopitaux, 14 Mars, 1879),
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The apex of the heart is situated in the left fifth intercostal space, 10 ctm.
from the median line. The upper border of the liver corresponds to the
insertion of the sixth cartilage. The vertical border of the heart is 1 etin.
from the right edge of the sternum. Hence fhe heart does not seem to
be hypertrophied, while the part which corresponds to the right auricle
has markedly lowered the right cardiac angle. A slight, soft blowing
murmur is heard at the apex and replaces the first sound ; second sound
normal. An unusual silence is noticed at the level of the origin of the
arteries ; nevertheless, when the ]mtmnt stops breathing, the sound is heard
in the pulmuuu.u artery but not in the aorta.

The venous circulation appears to be immovable in the external jugular,
the pulsations of which appear to be transmitted from the arterial pulsa-
tions. There is no pulmonary cdema, showing that the lesser venous eir-
culation is intact. 'The diagnosis made was: obliteration of the superior
vena cava and aneurism of the arch of the aorta.

July 10th.—The patient feels somewhat better. Auscultation shows
greater intensity of the eardiac sounds over the left third intercostal space
and also the presence of aortie bruits, which are very dull and difficult to
deteet. The murmur at the apex has diminished in intensity.

The improvement continued for two months, and at times the varicosi-
ties of the thorax disappeared almost entirely. After the beginning of
September the patient gradually grew worse, and died in collapse November
15, 1875. .

Autopsy.— Brain and meninges passively congested.

Lungs : Upper third of right lung indurated, of a uniform grayish
color ; thickened fibrous bands observed in the parenchyma. Slight con-
gestmn of the remaining parts of the lungs.

Heart : Left ventricle slightly dilated and hypertrophied ; right auricle
and ventricle dilated. No tricuspid or mitral insufficiency.

Vessels : Aortic aneurism as large as an orange, beginning 1 etm. above
the semilunar valves and terminating at the mghest part of the arch.
The artery is 7 to 8 mm. thick and compresses the adjacent vessels, inelud-
ing the superior vena cava, to which it is intimately adherent. The semi-
lunar valves are insufficient.

Superior vena cava diminished in ecalibre and partly hidden by the
vessel, In its lumen is found a brown, solid, eylindrical elot, moulded
upon the walls of the vein and adherent throughout its entire extent by
means of small fibres which are easily torn, showing the reddened, granular
wall of the vein ; the vessel is completely obstructed.

The restriction of the cedema to the upper limbs, and the distention of
the veins emptying into the vena cava constituted the first phenomena of
the disease. An important diagnostic symptom is the enormous dilatation
of the intercostal veins, indicating the tendency to supplementary circula-
tion through the venm azygos; this sometimes extends to the mammary,
lumbar, and even epigastric veins. This is also true of the spinal veins.

An interesting feature in the above case was the fact that the supple-
mentary circulation proved almost entirely sufficient for a few weeks and
cnused almost complete disappearance of the eedema.

The course of the disease is shortened at times by the formation of an em-
bolus which may obstruct one of the larger branches of the pulmonary artery.
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I will here add the history of a case observed by my friend Dr. Dujardin-
Beaumetz :

Osservarion L.—P. G——, aged forty-two years, entered the hospital
July 29, 1878 ; contracted sy phlhs while a young man.

The disease began seven weeks ago with a stitch in the right side under
the clavicle, but esyecmlly on the antero-lateral portion of the chest, in the
fourth, fifth, and sixth intercostal spaces ; ocgasionally the patient expec-
torated bloody sputa.

July 29th. —Sudden eyanosis and oppression on the chest.

July 30th.—Present condition : the trunk, head, and upper limbs are
bluish ; the abdomen and lower limbs have the normal color. The
ey anosed parts are swollen and cedematous ; the veins of the neck are en-
larged. In the sixth, seventh, and eighth intercostal spaces on the left side
are marked capillary varices, evidently of long standing. On the right
side, over the upper part of the abdomen are large varicose veins.

Thorax : Frequent respirations ; no réiles or dulness on the right side ;
dulness over the right infraspinous region and inferiorly, over which is
heard a very loud murmur which obscures the respiratory murmur almost
entively. Similar dulness anteriorly on the right side, extending from the
elavicle to the fourth intercostal space ; murmur also heard in this sitna-
tion. Lower down pulmonary resonance is heard, showing that the right
ling is pushed downward.

The murmur is rough and systolie. It is heard slightly at the apex,
very clearly at the base nlﬂnrr the course of the aorta. Apex-beat under
the fifth rlh 13 ctm. from the median line ; vertical border of the heart 2
etm. from the sternum.

Aorta : A rough systolic murmur in the nght second intercostal space,
extending 4 ctm from the sternum ; the same bruit 1s also heard in the
first, t.hjrr], fourth, and even the fifth intercostal spaces on the right
side.

July 30th, evening.—The patient complains of pains in the arms,
which are enlarged and of a bluish color, but do not pit on pressure.

July 31st.—Another attack of suﬂ'oc&tmn with increased eyanosis.

Angust 3d.—The patient is in a more satisfactory condition ; the eyanosis
has diminished considerably, though the upper part of the body is still
discolored. The abdominal subeuntaneous cireulation is marked by two
vertical, parallel veins; no venous pulse in the jugulars. The arms and
forearms are hard, as in sclerema ; the superficial veins are moderately
distended ; the pulse is felt with difficulty. Temperature: right axilla,
22.2° ; left axilla, 34.6° ; reectum, 37°.

August 8th.—A very eurious sign is observed on the right side, near the
spine, in the eleventh and twelfth intercostal spaces; it consists of a con-
tinuous, distinet bruit, which is reinforced at the moment of cardiac sys-
tole. It does not extend to the left of the spine, but is heard more feebly
in the right ninth and tenth intercostal spaces.

Aungust 11th.—The oppression increased. The system of the inferior
vena cava remains intact; no wdema of the lower limbs. The previous
symptoms in the domain of the superior vena cava increase in inteunsity.

Aungust 12th.—The patient is somnolent ; the cedema of the trunk has
mnrease-i particularly upon the back. Death ocemrred at two o'clock the
anuwmrr morning.
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This patient was seized suddenly (July 29th) with the symptoms of
arrest of circulation in the superior vena cava. He had experienced some
pain in the right fifth and sixth intercostal spaces anteriorly, but these
symptoms were so slight that he had not given up work.

When the patient was examined for the first time, he presented all the
classical symptoms of compression of the superior vena cava.

To what was this compression due? Examination of the thorax re-
vealed the signs of aortic*aneurism ; a systolic blowing murmur in the
right second intercostal space, extending into the adjacent spaces ; pulsa-
tion and expansile movements in this situation, dulness on percussion.
All these signs enabled us to affirm the existence of an aneurism of the
ascending portion of the aorta.

It now remained to explain the sudden arrest of eirculation in the vena
cava. Careful examination had enabled us to establish two phases of the
disease ; in addition to the complete cyanosis observed in our patient, he
presented, in the dorsal region and the lateral portion of the thorax, nu-
merous varicose patches, which must have existed a long time before the
appearance of the cyanosis and cedema. It could then be affirmed that
this patient had been suffering for a long time from aortic aneurism, which
had not manifested its presence in the last few weeks, except by intercostal
neuralgia, but had long presented the symptoms of ecompression of the
superior vena cava, in the midst of which had occurred the sudden arrest
of cireulation. ;

With regard to this point, two opinions were entertained by my col-
leagues in the hospital. Some explained the sudden arrest by the rupture
of the aneurismal sac into the vena cava ; others (and I was of this nwm-
ber) thought that thrombosis had oceurred in the vein as the result of
compression by the aneurism. The following lesions were found upon
autopsy.

Aufopsy.—Upon opening the chest, a tumor as large as a fist was found
above and to the right of the heart pushing the latter to the left and
downward, and situated in areat part within the pericardium. The tumor
is situated upon the right auri-::le, which it occludes entirely. The superior
vena cava is situated behind it, pushed to the right of the thorax, and ad-
herent to the sac. The left wall of the ascending aorta appears entirely
intaet ; the sac is formed at the expense of its anterior, right, and posterior
walls.  Above, the right brachio-eephalic venous trunk has almost its nor-
mal position, but the left trunk makes a very sharp bend, having been
pushed to the right side.

Heart : The heart is very slightly hypertrophied ; its long axis is almost
transverse, the base of the organ being pushed downward by the aneu-
vism. The right auricle has disappeared, as it were ; its walls are flattened
and about as large as the little finger ; the upper part has coaleseed with
the walls of the aneurism ; this is also true of the pulmonary artery, where
it passes behind the aorta.

Superior vena cava : This vessel is 6 ctm. long, 2 ctm. in circumfer-
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ence ; its walls are extremely thin, and on the left side and posteriorly
they have coalesced with the aneur ism ; the walls are pressed against one
another so that it is difficult to pass a fine sound through the canal,
through which very little, if any, blood could possibly pass.

Vena azygos : This is 2 etm. in circumference in its upper portion and
evidently replaces the superior vena cava. It appears to be continuous
with the brachio-cephalic trunks, to judge from the direction of these
trunks and the modifications which their calibre undergoes, in proportion
as they approach the azygos. Its dimensions are as great as those of the
vena cava, but at the level of the dorsal vertebr:e its ealibre has diminished
to one-quarter of that noticed above. There is no direct communication
between the azygos and inferior vena eava. About 4 or 5 etm. from the
bend whieh the vena azygos makes above the right hip is found a clot
which fills the vessel for a distance of 5 or 6 etm.

Aneurism.—This measures about 10 or 11 etm. in its three prineipal
diameters. It begins immediately above the semilunar valves, occupies
the entire ascending portion of the arch, and encroaches upon the trans-
verse portion. The brachio-cephalic trunk and left primary carotid arise
from the sae, which is directed toward the right clavicle.

Liver and kidner ys congested ; spleen “quhs 400 grammes.

Hrain : meninges nurmal veins enlarged, bloody suffusion in posterior
part of membranes.

Lungs markedly congested ; cedema, bronchitis, emphysema.

The autopsy justified our diagnosis in great part. It disclosed an an-
eurism at the origin of the aorta, in the posterior wall of which was the
markedly compressed vena cava. The thrombus was not found in this
vessel, however, but in the dilated vena azygos, although the result was
the same as if the clot had been situated in the superior vena cava.



CHAPTER XXYV.
DISEASES OF THE PULMONARY ARTERY.

Trrse diseases are of two kinds, those contracted during intra-uterine life
(congenital) and those contracted after birth; the latter are much rarer
than the former. We will now discuss those alone which are acquired
after birth.

Anatomical Data.—The pulmonary artery arises from the infundibulum
of the right ventricle, and is directed upward and to the left in front of
the aorta, which it crosses at an acute angle. After having encircled . the
concavity of the aorta it divides into two branches, one passing to the
right lung, the other to the left.

The origin of the pulmonary artery corresponds to the inner part of the
second left intercostal space and extends 3 ctm. outside of the sternum.
There are slight differences, however, in the position of the orifice.

The course of the artery is very short, and it terminates about at the
level of the junetion of the second rib with its cartilage. For this reason
the murmur of stenosis of the pulmonary artery is scarcely audible in the
first intercostal space.

The artery increases in size with age ; as a rule, it is much larger than
the aorta until old age supervenes.

Narrowise oF THE ORIFICE oF THE PULMONARY ARTERY.

Lesions of the right heart, particularly sclerotic endocarditis of the pul-
monary orifice, had not been observed except upon the cadaver, so that its
deseription was entirely wanting. One reason which prevented its ready
recognition was the fact that it was supposed that eyanosis would oceur
in such cases ; so that in 1869, when I had oceasion to diagnose a remark-
able case of this affection, I could find scarcely anything on the subject in
medical literature.

Cruveilhier's Atlas contains a description of this lesion,’ and I have col-
lected a few others in the treatise * which I published in 1871,

! Cruveilhier : Anat. pathol., liv. xxviii., p. 4.

# 0, Paul : I rétrécissement de I'artére pulmonaire contracté aprés la naissance, de
ses symptomes, de ses complications, et particuliérement, de la phthisie pulmonaire
consceutive, Soc. Med, des Hipitaux, 11 Aofit, 1871.
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The following is the history of my case :

OpservarioN LI, Stenosis of the Orifice of the Pulmonary Artery ; Hyper-
trophy of the Right Ventricle ; Closed Foramen of Botalli; Secondary
Cheesy Pneuwmonia.—H. A , thirty-six years of age, entered the hospital
July 16, 1869. He had an attack of acute articular rheumatism ten years
ago ; did not suffer from cardiac symptoms at that time ; has had a eough
for two years, and for three months a quotidian intermittent fever with
nocturnal sweats. July 12th had an attack of hsemoptysis.

Present condition : notable emaciation, slight cedema of the face. The
apices of both lungs present diminished resonance, feeble respiratory
murmur, and moist subcrepitant riles ; these signs are much more exten-
sive on the right side.

The heart is found inecreased in volume, particularly transversely. A
loud blowing murmur, which replaces the first sound, is heard over the
entire heart ; it covers the lesser period of silence and the second sound.
The maximum of intensity is situated in the left second intercostal space,
from 2 to 4 ctm. from the edge of the sternum.

The bruit is propagated in an almost vertical direction toward the left
clavicle, but diminishes considerably a little before it reaches that bone. It
1s very feeble in the carotids and is not heard posteriorly over the descend-
ing aorta.

The second sound, masked by the first, is not heard distinctly except
in parts which are remote from the pulmonary orifice—for example, at the
base of the sternum.

The pulse is feeble but regular, and the sphygmograph shows no in-
telligible trace.

The hsemoptysis reappeared on July 27Tth, and did not cease until
death (August 2d).

The diagnosis was not doubtful : an organic affection of the heart com-
plicated by pulmonary phthisis. But what was the nature of the cardiac
aftection ?

The point of departure for the diagnosis was furnished by auseultation.
The blowing murmur, which replaced the first sound and covered the heart,
had its maximum of intensity toward the base, but did not present the
characteristics of an aortic bruit.

In the first place the second sound was distinet, so that there could be
no question of aortic insufficiency but only of stenosis. I was surprised to
find, however, that the symptoms did not eorrespond to aortic stenosis.

The murmur was not rough, was unaccompanied by thrill, had its
maximum of intensity in the second left intercostal space, and was propa-
gated very feebly into the vessels of the neck. Moreover, the pulse,
instead of being hard as in aortic stenosis, was full, soft, and compressible,
the arterial tension was feeble, and the sphygmographic trace was not
characteristic of aortic stenosis.

I was led to believe, accordingly, that the lesion was stenosis of the
pulmonary artery, particularly on account of the situation of the maximum
of intensity of the murmur over the pulmonary orifice, its propagation
along the pulmonary artery, and its almost complete disappearance at the
level of the passage of the arch of the aorta.

Upon post-mortem examination the walls of the right ventricle were
found as thick as those of the left ventricle, and the cavity of the former
was as large as that of the latter ; the interventricular septum projected
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into the left ventricle. The semilunar valves of the pulmonary artery were
adherent over that portion of their border nearest to their base, and the
narrowed orifice only permitted the introduction of the little finger. At
the adherent portions the valves were thickened and indurated, and had
lost their transparency and elasticity. However, the valves retained a cer-
tain degree of suppleness, and their free edges came in apposition in such
a manner as to prevent insufficiency. The pulmonary artery itself was
thinned and dilated, its circumference near the bifurcation measuring 16
ctm. The inter-auricular septum was normal.

The foramen of Botalli was completely closed. Taking this latter fact
into consideration, there can be no doubt of the extra-uterine preduction
of the stenosis.

The cardiac muscle presented a certain degree of fatty degeneration.
The upper lobe of the right lung was in a condition of cheesy pneumonia ;
similar condition of the left apex.

In 1852 Vimont had collected in his thesis the reports of 52 cases of
acquired affections of the pulmonary artery, including stenosis and insuffi-
cieney.

It follows from these observations that sclerotic endocarditis may attack
the semilunar valves of the pulmonary artery, as it does those of the aorta,
though more rarely. The absence of the ordinary lesions of diseases which
have developed during intra-uterine life enables us to state that we have to
deal with acquired lesions.

But in order to remove all hesitation in this regard, I will quote a ease
observed by Mayer," in which the endocarditis assumed an uleerative form
and the patient suecumbed during the acute stage.

Osservarion LIL. Stenosis of the Pulmonary Orifice Secondary to an Acute
Endocarditis of the Semilunar Valves.—A woman, aged twenty-six years, first
complained in the spring of 1877 of violent palpitations which made their
appearance mainly on exertion ; also complained of painful twinges in arms
and legs ; gladua.ll}r oTeW weaLer and entered the Freiburg Hospital.

The first examination (August, 1877) showed a soft systolic blowing
murmur at the apex, which inereases in intensity at the base and has its
maximum in the second intercostal space. It can be followed to the left
into the axillary region and even into the corresponding supra-clavicular
space. It is also heard, but feebly, to the right.

The second pulmonary sound was less distinet than the second aortie
sound. Posteriorly, to the left and upward, could be heard equally the
systolic murmur of the heart, and to the right as far as the spine of the
scapula.

I.]-'L diagnosis was made of stenosis of the left branch of the pulmonary
artery, undoubtedly caused by some fibrous band.

September 4th the patient sank into a typhoeid condition and died on
October 17th.

Autopsy.—The heart is hypertrophied ; right ventricular wall 1 ctm.

! Mayer: Ueber ein Fall von Stenosirung der Pulmonal-arterie in Folge von acuter
Endocarditis der semilunar Klappen (Deutsch. Arch. f. Klin. Med., Bd. XXIV., H.
IV., V., p. 435, 1879).
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thick ; pulmonary orifice is found obstructed by soft clots, vegetations, and
excrescences. The ventricular septum is perforated above the conus of
the pulmonary artery. Two small vegetations are found on the tricuspid
valve. The right auricle is small and its walls thin. The foramen ovale
is entirely obliterated. Nothing especial in the other organs. This is
evidently a case of acquired lesion.

Allied to these lesions are the ones in which the stenosis is situated not
alone at the level of the orifice but also of the infundibulum, or solely at
the latter, and is due not to endocarditis but to myocarditis, To this le-
sion I have applied the term prmarterial pulmonary stenosis.’

The stenosis leads to hypertrophy of the right ventricle, which aequires
the capacity and thickness of the wall of the left ventricle and gives to the
heart the gshape of a sac formed of two equal ventricles. Indeed, in certain
cases the right ventricle becomes larger than the left and the convexity
of the septum projects into the left ventricle.

The hypertrophy extends to the columnse cornesm, especially those of
the first order, so that despite the inereased volume of the right ventricle,
its eapacity does not exceed that of the left ventricle. The tricuspid valve
is sometimes affected at the same time.

The pulmonary artery is usually dilated and its walls thinned. This is
explained by the stasis of the venous blood, which is no longer thrown into
the artery with sufficient force and induces a loss of contractility and
elasticity in the vessel

Finally, at a later period the hypertrophy leads to fatty d.egenm ation
of the muscular fibres.

Dracyosis,

The diagnosis of stenosis of the orifice of the pulmonary artery depends
upon the following signs:

Measurement of the heart shows depression of the hepatic angle of the
eardiac triangle, and consequently a more horizontal position of the lower
border. In certain cases palpation may reveal a purring thrill, which is
more marked in the left second intercostal space.

Auscultation discloses a peculiar blowing murmur. This murmur oc-
cupies particularly the left second intercostal space, from the sternum to
4 or 5 ctm. from the edge of the bone. If the murmur is intense it is
transmitted readily by the thickened wall of the ventricle and then covers
the entire anterior surface of the heart; but the maximum of intensity
remains very distinetly in the second intercostal space. It is not conveyed

to the first intercostal space unless hepatized pulmonary tissue acts as a
conductor.

! Observations VIL, VIII, IX., and X. of my treatise.
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The murmur begins with ventricular systole, covers the first sound and
the lesser period of silence, and terminates with the closure of the se-ml-
lunar valves. It is usually rough ; moreover it is superficial.

The murmur has its maximum of in-
tensity when the patient is ausculted in the
recumubent posture ; it diminishes consid-
erably and sometimes disappears entirely
in the sitting position. This is due to the
fact that the force of gravity is almost suf-
ficient to counterbalance the propulsive
force of the right ventricle in the pulmo-
nary artery.

If respiration is stopped the murmur is
at first more marked during the first car-
diac revolutions, but it gradually grows
weaker and weaker. Then if the patient

Fig. 91. is asked to make a vigorous expiratory ef-
fort while the nares are closed, the murmur diminishes until it disappears
almost entirely. Finally, when the patient is again allowed to draw breath
he makes deep inspirations, and the pulmonary cireulation becomes freer
and freer, and the murmur returns in proportion as the waves of blood
increase. These qualities of pulmonary bruits, which I have observed so
often in ansemic murmurs of the pulmonary artery, are shown very clearly
in pulmonary stenosis.

Osservarion LITT. Stenosis of the Pulmonary Ariery ; Secondary Phthi-
sis,.—The patient was a railroad porter, who continued at work until last
May. At that time he was suddenly seized with a chill and tremor, and
fell asleep on a bench. Upon awaking he felt bad and could not return
to work. A physician who was called diagnosed pulmonary congestion.
The patient remained a month in bed and has since been unable to work.
Entered the hospital November 9, 1878. In January, 1879, I found him
in the following condition : complains of weakness; coughs, and appears
to be suffering from pulmonary disease. The chest is markedly emaciated,
and the ribs project strongly ; right lung entirely healthy. On the left
side dulness below the clavicle and in the first intercostal space ; feeble
respiration in this locality, with a large number of moist erepitant riles.
Inferiorly the respiration is normal, but there is considerable arterial im-
pulse with a blowing murmur. Posteriorly, diminished dulness in the
infraspinous fossa with numerous suberepitant riles.

Apex-beat of heart behind the fifth rib, 10 ctm. from median line ;
upper border of liver at level of fifth right cartilage ; vertical border of
heart 1} ctm. from right edge of sternum. The hypertrophy, therefore,
affects chiefly the right heart.

No murmur is heard over the aortic, mitral, and tricuspid orifices. A
pulmonary blowing murmur is heard, wlth the fﬂﬂﬂmug characteristies :

Situation : In the left second intercostal space, beginning at the left
border of the sternum and extending 8 ctm. toward the axilla; it is also
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heard in the third intercostal space over an extent of 1to 2 etm. Itis
heard to the right of the sternum, but there sounds distant. Its maximum
is situated 3 ctm. from the left border of the sternum.

Period : The brut is systolic ; begins with ventrieular systole, develops
during the duration of the systole, and ends a little before the sharp clos-
ure of the semilunar valves., But this bruit presents the special character-
istics which I have already recognized as belonging to ansemic murmurs
in the pulmonary artery : there is considerable difference in its intensity
according as the patient 1s standing or lying down. When he is lying
down it attains its maximum of intensity and is accompanied by a pmrring
thrill ; when standing, it diminishes considerably.

The second characteristic of pulmonary bruits presented by this patient
is the following : If the nose and mouth are closed while the patient is
making a Ti;:ﬂmus expiratory effort, the murmur diminishes in duration
and finally disappears almost entirvely. When the patient is again allowed
to take full inspirations the murmur gradually resumes its former inten-
sity and even exceeds it for a moment.

All these phenomena are evident signs of an alteration of the pulmonary
artery, situated at its orifice and diminishing its calibre. It is also found
that at the xiphoid appendix the eardiac impulse has a remarkable inten-
sity, and that at the left border of the sternum, at this level, the heart
sounds tend to assume the pendulum rhythm, i.e., the lesser and greater
periods of silence tend to become eqgual, a phenomennu belonging to
hypertrophy of the right heart. A slight musical murmur in the veins of
the neck.

The murmur is evidently not situated at the aortic orifice. We must
also diseard the hypothesis of an aneurism of the aorta giving a blowing
murmur in the second left intercostal space. Such aneurisms oceur and
are situated in the descending part of the arch of the aorta, immediately
below the emergence of the subclavian ; but they give rise to an affection
of the recurrent nerve and to aphonia, which are not present in this
case ; there are no expansile movements.

Finally, we may state that the pulse is regular; there is no eyanosis,
pulmonary edema, congestion of the liver, or cedema of the lower limbs.

The persistence of the lesions for a number of months will not permit
us to diagnose simple anzmia, but rather an acquired stenosis of the pul-
monary artery with secondary phthisis.

But these symptoms are not constant. When the heart is markedly
hypertrophied and the impulse of the right heart approaches in energy
that of the left heart, the force of gravity no longer causes the murmur to
disappear. Arrested respiration renders the murmur more distinet, and
exertion diminishes it but does not lead to its disappearance. These phe-
nomena are well marked in a young patient under my observation at the
present time,

The lesion which produces stenosis of the origin of the pulmonary
artery is not always situated at the level of the valves ; it may be below
them and affect both the valves and a part of the infundibulum. Suel,
for e:mmple are the cases mPc:-rte-:l by Philhouze,' Bock, Duguet, and

'Dl:uervatrmns IL. and VIIIL. in my treatise on Stenosis of the Pulmonary Artery.

12
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Landouzy,' Havage,” and Dittrich, In these observations the endocarditis
appears to have been complicated with myocarditis, and in Dittrieh’s case
it is probable that the lesion was tranmatic in its character, and caused by
the blow upon the sternum from a horse.

In other cases, the valves of the pulmonary artery are normal and the
stenosis affects only the infundibulum. It is to this form of stenosis that
I have applied the term preearterial. In all these cases the lesion results
from cicatrization of a myocarditis.

These cases difier also with respect to the symptoms. The blowing
murmur is indeed situated to the left of the sternum, but the maximuom of
intensity, instead of being found in the
second intercostal space, is in the third
space, and the murmur is also present
in the first and second intercostal spaces
(vide Fig. 92).

The other symptoms are the same
as those of valvular stenosis, provided
the patients are observed at a late stage,
when the lesions have become fixed, On .
the other hand, if the patients are ob-
served during the existence of the my-
ocarditis, the symptoms of this affection
will complicate the diagnosis.

: Let us resume the diagnosis of sten-
Fia. 92, osis of the pulmonary orifice.

One of the most important functional signs is the fact that none of the
patients, who present stenosis of the pulmonary artery uncomplicated,
suffer from cyanosis. Apart from this, we are astonished not fo find more
venous disturbances. As a rule there is no congestion of the liver, no
ascites, and very little cedema of the legs, despite an advanced stage of the
malady.

There is no disturbance on the part of the arterial circulation; the
pulse is regular and presents no abnormal features. Aecording to Potain
and Rendu the patients complain of a feeling of peripheral coldness de-
spite the integrity of the arterial eirculation. For my part I have not ob-
served this symptom whieh, on the contrary, is a constant feature in cases of
cyanosis from congenital lesion.

The patients are less subject, perhaps, than those suffering from other
cardiac diseases, to dyspncea on exertion, at least if the rhythm of the heart
and the myocardium are intact. In a word, if hsematosis is diminished by
stenosis of the pulmonary artery, it may result in insufficient oxygenation

! Dugnet and Landouzy : Soe. Méd. des Hopit., November 22d, 1878,

? Havage: Foe, Anatom , 187D, p. 562
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of the blood, and consequently in deterioration of the organism advancing
to phthisis; but this deterioration does not assume the form of venous
stasis with asphyxia, dropsy and their sequel:.

Some tendency to hemorrhages, particularly to hemoptysis, has been
observed and must be regarded as a prodrome or symptom of the second-
ary pulmonary phthisis. It is a very peculiar feature of this affection that
it leads to phthisis in the same manner as does congenital stenosis. The
phthisis does not supervene immediately, though it may oceur at an early
period. In the last case under my observation, in which phthisis was un-
doubtedly present, the disease had lasted scarcely a year. In the first
case, it had lasted seven years.

The patients rarely resist the phthisis and suceumb to asystole, in
which event cyanosis may appear at the termination of the disease, as in
every other organic disease of the heart.

STEN0sIS OF THE TRUNE AND BrawcHES oF THE PurmMoNary ARTERY.

Cases of this kind ave rare. In my treatise on Stenosis of the Orifice of
the Pulmonary Artery, I have reported an observation by Willigk, in which
the stenosis affected the right branch of the vessel. Its diameter was re-
duced to 2 mm., though the diameter of its origin was 16 mm., the same
as that of the normal left branch. The trunk of the vessel was thickened
und presented evidences of endarteritis. The patient, aged forty-nine
vears, died of tubercular phthisis of the lungs, larynx, and intestines.

In another case, observed by Karl Bettelheim, and published by Vi-
mont, the stenosis affected the right branch of the pulmonary artery.
The patient died of phthisis with tubercles in both lungs.

Finally, in a third case, the lesion affected both branches of the pulmo-
nary artery (Observation XIL in my treatise). The patient observed by
Tomassi Crudeli died suddenly from thrombosis of the artery.



CHAPTER XXYVI.
DISEASES OF THE PULMONARY ABTERY,—{GonIﬁmmi.]
InsurFiciENCcY oF THE VALVES OoF THE Purramoxary ORIFICE,

Insvrrrcrexcy of the valves of the pulmonary artery, contracted after birth,
is undoubtedly the rarest of all valvular lesions. Cases have been observed
by Benediet," Frerichs,” Kolisko,” Von Wahl,' Klob," Roeber,” Weiss,’
Morison,” Whitley,* Decornicre,' Vast,'' Budin,” and Vimont.

It follows, from these observations, that insufficiency of the pulmonary
valves may be the result either of endocarditis, or of the atheromatous
process, which thickens and shortens the free border of the valves. In
Von Wahl's case, the endocarditis destroyed the valves almost entirely.
In another case, one of the valves has been found perforated at the base,
as the result of myoearditis. In addition, the pathological process which
has changed the valves to such an extent as to render them insufficient,
has often produced a certain degree of stenosis.

It is said that dilatation and hypertrophy of the right ventriele and au-
ricle have been observed as the result of this lesion ; also a eertain amount
of dilatation of the pulmonary artery, with secondary hypertrophy of the

! Benedict : Fall von Insufficienz der Valv. semilunar. arter. pulm., Wien. Woch-
enschr., 1854, 35.

* Frerichs: Thid. 1855,

* Koligko: Fall von Insufficienz der Pulmonal arterien Klappe, Zeitschr. d. Wiener
Aerzte, 1859,

*Von Wahl: Acute Endocarditis der Pulmonal Klappen, Petersb. Med. Zeitschr.,
1861.

® Klob: Beitraege z. Pathol. d. Pulmonal arterien Klappen, Zeitschr. d. Wiener
Aerzte, 1861,

¢ Roeber: Ein Fall von Insufficienz d. Pulmonal Klappen, Berl. Klin. Wochenschr. ,
1870.

" Weiss: Ein Fall v. Insufficienz d. Pulmonal Klappen, Wien. Med. Presse, 1876, 1.

8 Morison: A Caze of Diseaze of the Pulmonary and Trieuspid Valves, Trans. of
the Path. Soc., 1876, xxvii., p. 83,

* Whitley : Guy's Hospital Rep., 1858, third series, vol. v., p. 252.

0 Decorniére : Essai sur 'Endocardite puerpirale, Thige de Paris, 1869,

I Vast: Endocardite Ulcérense, These de Paris, 1864, p. 53.

2 Budin : Thise d’agrégation de Porak, 1880.
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left ventricle and auricle. Lobular pneumonia and infarctions have also
been found upon autopsy.

Examination of the heart has shown enlargement of the right side,
and a diastolic murmur having its maximum of intensity at the left border
of the sternum, in the second intercostal space. This murmur has a high
pitch, and extends, to a certain extent, over the lower part of the sternum
along the right ventricle, in the direction followed by the blood which
flows back into the ventricle.

According to Rosenstein, Weill has confirmed the statement of Dusch
that this murmur may be propagated in
the direction of the vessels of the neck. A
systolie blowing murmur has been heard
in certain cases, but this is explained by
the coexistence of stenosis and insuffi-
ciency.

Among the funetional disturbances have
been noticed a certain amount of dyspncea
and palpitation of the heart. Compensa-
tory hypertrophy of the right ventriele de-
velops slowly. In Morison's case the pa-
tient complained of acute pains in the re-
gion of the heart, radiating into the right
shoulder and hand. The pulse is normal,
or approximately so.

After the period of compensation and tolerance has terminated, the pa-
tients suffer from venous stasis and dropsy. Death is the inevitable result,
but life may be prolonged for a considerable period.

I have not observed any case of insufficiency of the pulmonary valves
in which the diagnosis has been confirmed by post-mortem examination.

At the present time I have a patient under observation, who is suffering
from acute articular theumatism, and presents in the clearest manner the
symptoms of insufficiency of the pulmonary artery.

Fra. 93,

Osservation LIV. Acufe Rheuwmatism ; Pulmonary Insufficiency.—L.
P— twenty-six years of age, entered the hospital July 7, 1882. Present
sickness has lasted a week ; high fever, profuse sweats, pain and swelling
in ankles and knees. In the second left intercostal space the first sound
1s heard normally, then a blowing murmur is heard, which is propagated
from above downward along the sternum, and is heard better on the left
side than on the right. Nothing heard at the apex.

_ Apex-beat in fifth intercostal space, 12 ctm. from the median line ; ver-
tical border of heart 4 ctm. from edge of sternum ; upper border of liver
at level of fifth eartilage.

July 13th, the murmur has increased considerably in intensity. Its
area forms an elongated ellipse beginning in the second left intercostal
space, 3 ctm. from the median line, and directed toward the fourth inter-
costal space, at its junction with the sternum ; the ellipse is 8 ctm. long,
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and 3} wide. It corresponds, therefore, to the pulmonary artery and its
infundibulum. The first sound is rapidly followed by a blowing murmur,
which is prolonged into diastole. At the aortic orifice, on the contrary,
the semilunar elick is heard distinetly. The murmur is produced very
probably by insufficiency of the pulmonary valves.

ExparTERITIS OF THE PULMONARY ARTERY.

Inflammation of the pulmonary artery, though much rarer even than
that of the aorta, has nevertheless been observed, and even in the acute
form.

Tt has not been found isolated, but is mentioned in certain observations
of acute endocarditis with vegetations upon the pulmonary semilunar valves.
In one case, it is said that endarteritis was present with rugosities upon
the surface, and adhesion of a clot which divided into two and entered the
branches of the vessel. There is no description of the disease, as the
lesions have been found merely on autopsy.

Chronic endarteritis has also been observed. In a man of nineteen
years, Fenger' found, in addition to vegetations upon the pulmonary valves,
three vegetations as large as hazel-nuts, and sixty small ones, which were
situated at the level of the bifurcation of the artery, and were prolonged
into the two branches. :

0. Weber * gives the following appearances in a case in which the lesion
was attributed to syphilis.

Osservation LV.—The individual presented syphilitic lesions in the ver-
tebral eolumn and liver. The right branch of the pulmonary artery con-
tained patches 2 to 3 mm. long, and 5 mm. thick, which projected into the
cavity of the vessel so that the lumen was reduced to a mere slit. The
patches were covered by the inner tunic of the artery ; they were soft and
yellow, composed of granulation tissue which had developed at the expense
of the middle tunic. The external tunic was still elastic, but very much
thickened. Infaretions in both lungs. Death occurred from heemoptysis.

AraeroMa oF THE Purmowary ARTERY.

Atheroma of the pulmonary artery is sometimes met with, although
much more rarely than in the aorta, but the appearances are the same in
both. The patches are situated mainly at the bifurcation of the artery.
and near the semilunar valves.

One of the first results of the lesion is hypertrophy of the right heart.
This has been noticed not only in France, but also by Klob * in Germany,

e —

! Fenger : Nord. med. Ack. V., 1873, 4. Jahresber., IT, 140, quoted by Quincke,
Krankh. d. Gefaessze, p. 368,

?0. Weber: Syphilit. Neubildung in d. Wand. d. arter. pulmon. (Med. Central
Zteg., 18062, No. 52), and Schmidt's Jahrb,, Bd. 123, p. 174,

* Klob : Wochenblatt d. Ges, d. Aerzte, 1865,

e
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who found hypertrophy of the right heart in an autopsy upon a man who
presented dilatation of the pulmonary artery.

It is difficult to determine the importance of the lesions, since athe-
roma of the pulmonary artery is associated almost always with other dis-
eases of the heart and vessels.

The lesion is rarely suspected during life. Nevertheless J. Hope '
has recorded an observation in which a characteristic bruit was heard on
auscultation.

Oeservarioy LVL—A dilatation of the pulmonary artery, although not
large, produced a perceptible thrill and impulse in the second left inter-
costal space. A small tumor could be mapped out between the ribs. Aus-
enltation revealed a very loud, superficial, dry murmur, like the creaking
of a saw, above the clavicles and over the entire praecordial region, but most
markedly in the second intercostal space ; hypertrophy and dilatation of
the heart. :

Atheroma of the pulmonary artery is said to be produced by old age,
aleoholism, rheumatism, gout, and syphilis.

AxXEURISM OF THE PUIMONARY ARTERY.

Aneurisms of the pulmonary artery are very rare. Among 950 cases
of aneurism, Crisp collected only 4 in the pulmonary artery. We here
refer only to aneurisms of the trunk of the vessel, not to those of the small
branches, and which are found in phthisis.

Both forms of aneurism have been observed, the true or fusiform, and
the false or sacculated.

The symptoms have been a prominence in the left second intercostal
space near the sternum ; here auscultation reveals very loud murmurs,
sometimes systolie, sometimes diastolic.

Osservation LVIL Aneurism of the Trunk and acquived Stenosis of both
Branches of the Pulmonary Artery.—A sailor, aged forty-two years, who had
suffered several times from museular rheumatism and bronchial eatarrh,
was admitted to the clinic of Prof. Carlo Maggiorani, December 26, 1867.
Since September, 1866, he had had attacks of dyspneea and palpitation of
the heart ; severe bronchial catarrh developed in the last two months.
Pulse 88, area of cardiac dulness increased. Between the two heart sounds
was heard a rough murmur, which was very perceptible at the base. A
soft blowing murmur was heard instead of the second sound, more marked
over the right than over the left ventricle ; the two periods of silence were
shortened. In addition, sizns of bronehial catarrh, pulmonary cedema, and
hepatic congestion. Urine, sp. gr. 1.022, certain amount of albumen.
Lower extremities slightly edematous.

January 7, 1868 : the murmur heard between the first and second

! Compendinm de Médecine, article Aorte, t. I, pp. 191-186.
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sounds became rough, and the first sound less clear ; face slightly cyanosed,
pulmonary riles more numerous, pleuritic exudation on both sides.

January 16th, condition grew worse ; dyspnoeea and cough more dis-
tressing, pulse 102. January 17th, under the influence of veratrum viride,
pulse fell to 52 and became intermittent. Januar v 19th, patient died ﬂuﬂ-
denly while eating.

The autopsy &.hu‘ned cedema of the brain, eerebral sinuses and menin-
geal veins filled with blood, and luodemte effusion in the ventricles. Small
amount of fluid in pleur:e and pericardinm ; lower lobe of right lung cedem-
atous. Arteries and veins of right lung contained little blood, those of
left lung almost entirely empty. Nutmeg liver. Enlarged and softened
spleen; kidneys congested and showed beginning parenchymatous nephritis.

Heart hypertrophied, especially the right auricle and ventricle, which
were filled with blood; left cavities entir ely empty. Both venm cava
dilated. Transverse dnmetm of heart measured 12 ctm. at the base, longi-
tudinal diameter 13 etm. from the apex of the right ventricle to the base.
The right ventriele and auricle were doubled in volume ; the endocardium
of right side had lost its transparency, and the columnse carnesm were
hypertrophied. Wall of right ventricle 74 mm. thick ; right auriele 6 mm.
thick in parts; circumference of right aurieulo-ventricular orifice meas-
ured 120 mm. (normally 103 to 104 mm.) ; eirenmference of pulmonary
artery 95 mm. (normally 72 mm.) ; semilunar valves enlarged and thick-
ened ; trunk of pulmonary artery dilated like an aneurism, and its trans-
verse diameter measured 50 mm. Above the semilunar valves were two
small diverticula, the walls of which were } mm. thick, while the remainder
of aneurismal wall was 1} to 2 mm. thick. No trace of endarteritis in aneu-
rism, but hyperplasia of the adventitia. Between the orifices of the two
branches of the vessel the arterial wall was formed of sclerotic connective
tissue, hard and partly ealcified, so as to form a ridge in the eavity of the
aneurism. Farther on, the right branch dilated ; in the left branch the
walls were thickened, reducing the lumen of the vessel from 13 to 2 mm.
At this point the lnmen was obliterated by a recent clot (probable cause of
the sudden death) ; a little farther on the lumen gradually enlarged.

The trabeculs and papillary muscles of the left heart were atrophied ;
the ventricular walls were from 7to 4 mm. thick (normally 15 to 16 mm. ) ; the
muscular tissue was soft and friable, while that of the right ventricle was
firm and brownish red in eolor. Under the microscope the primary fibril-
lie of the left heart were found to be half as thick as those of the right
side ; the former contained fatty and pigmentary granules, the latter were
normal. The left auriculo-ventrienlar orifice was normal ; the aortie ori-
fice had a cireumference of 64 mm. (normally 66} mm.). The semilunar
valves were shortened and insufficient. The aorta contained several patehes
of chronic endarteritis ECnrrado Tomassi Crudeli de Palerme, Riv. elin.
vil., 2, p. 37, 1868, in Schmidt’s Jahrb., 8, p. 169, 1870).

TuroMBOSIS AND EMBOLISM OF THE PULMONARY ARTERY.

There is nothing more eommon in post-mortem examinations than to find
clots in the pulmonary artery. These are usnally formed either after death
or in the last stage of the agony; they are recognizable particularly by
their stratification. Seen in the ordinary position of the corpse, the upper
prt of the clot is composed almost exclusively of fibrin, containing a few

e oy
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globules, but the majority of these have accumulated in the lower parts.
Furthermore, the clots are not adherent to the walls, and are held in posi-
tion simply by prolongations which they send into the branches within the
lungs.

The clot formed during life is not stratified, and is darker in color the
more recent its formation ; it is firmer, as if condensed by the expulsion of
the serous contents. Furthermore, it adheres to the walls. This adhesion
may be due merely to a plastie fluid which 1s readily detached; but at a
later period the clot is joined to the wall and its detachment leaves
a roughened, unpolished surface. Indeed the adhesion may be of such a
nature that it becomes difficult to determine accurately the wall of the
vessel. Certain clots are composed entirely of leucocytes, others of red
globules.

Emboli differ from thrombi in this respeet, that instead of finding a
more or less homogeneous tissue, the interior of the relatively recent clot
contains a mass the color and structure of which are different. This is
sometimes an old, more or less degenerated clot ; at other times a still re-
cent clot, upon which may be recognized the impression of the valves of the
veins. Or the nucleus of the embolus consists of the débns of cancer, par-
ticles of the valves, or pus. The differential qualities of thrombi and em-
boli are presented in the following table :

Thrombi. Emboli.

Begin by small ramifications;  Are arrested upon the projections and
clot arborescent. valves, and at the bifureations.

Strueture homogeneous through- A whitish mass surrounding soft eco-
out the entire clot. agula,

Regular shape. Irregular shape.

Cardiac extremity rounded.

Texture stratified. Texture irregular.

Do not entirely fill the calibre of Distend the vessel without adhering
the vessel. to its walls.

The most striking phenomenon is the sudden death during a cachectic
condition. The onset of the symptoms is as sudden in thrombosis as in
embolism." Sometimes the sudden symptoms have been preceded by dysp-
neea for a couple of weeks.®

Thus in eachectic individuals or in the puerperal condition the pres-
ence of thrombi in the lower limbs, the increasing dyspneea, the sudden
onset of excessive respiratory anxiety, cyanosis, a feeling of coldness, ex-

! Homolle: Soc. Anat , p. 103. 1874,

! Bucquoy and Hanot, quoted by Favre: Etude sur la Thrombose de 'artére pul-
mon. Theése de Paris, 412. 1875,






CHAPTER XXVIL
DISEASES OF THE MYOCARDIUM.

Tre myocardium is a peculiar tissue. Although composed of muscles
which are not subject to the will, it is allied to the voluntary muscles by
its connective-tissue framework, the terminal tendons of its fibres, red color,
and finally by the striation of the fibres. It differs from the voluntary
muscles in the following respects: the size of the fibres is smaller, the di-
ameter of the latter being six- to eight-hundredths of a millimetre, that
of the former being only two-hundredths of a millimetre.

The fibres of the voluntary museles are grouped in secondary, then ter-
tiary bundles, isolated from ome another by connective tissue forming a
. sheath ; those of the heart are not grouped in parallel, gradually increas-
ing bundles.

Each fibre of voluntary musele is surrounded by a sheath of sarco-
- lemma ; the heart fibres are not provided with a sarcolemima. The mus-
cular fibres of the heart, by their incessant divisions and continual anasto-
moses, form an inextricable network which compels them to contract at
the same fime.

Although examination of the myocardium differs from that of the vol-
untary muscles, the traces furnished by the myograph are very much alike.

While the curve made by voluntary musecles is formed by shortening
along its length, that made by the cardiac musele is furnished by increase
in width at the moment of contraction. But these two phenomena are so
related that the curves obtained are identical. Thus, the form of the sys-
tole of the cardiac muscle is that of a muscular contraction. The ascend-
ing period, which corresponds to the shortening of the muscle, is shorter
than the descending period, i.e., than the return of the muscle to its former
length.

Fatigue modifies the systole of the heart and the cantraction of a mus-
ele in the same manner; it causes diminution of the amplitude and in-
erease in the duration of the movement. Both forms of contraction are
also affected in the same manner by heat and cold.

The systole does not present an equal duration in the different parts of
the heart. The auricle effects its systole much more rapidly than the
ventricle.
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At the beginning of each systole an electrical variation is produced,
and is manifested in the galvanoscope.

When the heart contracts, all the fibres do not enter into contraction
simultaneously ; the systolic movement is propagated from the base to the
apex, i.e., from the aurieles to the ventricles, and runs along the length of
the heart by a sort of peristaltic movement. According to Engelmann,’
the propagation in the museular tissue oceurs from cell to eell, indepen-
dently of all nervous aection.

The series of cardiac movements being equivalent to a series of sue-
cessive contractions, it follows that these movements will be more and
more extensive in proportion as the time occupied in their accomplish-
ment is greater. Acceleration of the cardiac rhythm, therefore, will ren-
der the movements less extensive.

The foree expended by the myocardium in its econtraction is conveyed
to the heart ; furthermore, the empty heart ceases to contract as soon as
it exhausts the blood contained in its vessels. Ligature of the coronary
arteries in a mammal arrests the action of the heart in about two minutes.
A drop of blood allowed to fall upon a frog's heart almost immediately
reawakens the movements which had been extinguished.

The myocardium is excitable to traumatic stimuli, but these irritations
are confined to the parts which have been stimulated. This execitability is
purely reflex, since the myocardium is insensible, as was shown in two cases
in which the heart was laid bare and could be direetly handled.

Another question remains for discussion. It is known that the rhythm
of the heart is not produced either by the pneumogastric or the sympa-
thetic. The former merely moderates or suspends the rhythm, the latter
accelerates it. 'When the heart is cut below the auricular groove, its
rhythm is still retained. Ranvier has shown, by a series of experiments,
that the rhythm appertains to the eardiac muscle itself, and not to the
small ganglionic centres. He re-established the rhythm by the action of
an induced current upon the separated apex, which does not contain any
nerve-cells.” DMarey had shown, in 1876, that the excitability of the myo-
cardium to electrical currents exists only during the period of repose, and
that they are ineffective during the systolo-diastolic period of activity.
Dastre and Marcocei have confirmed this experiment, not alone upon the
Leart as a whole, but also upon the apex, which is destitute of ganglia
((Faz. des Hapit., March 28, 1882).

Laborde has found the cardiac rhythm established in the embryo of
the chick before the existence of the developed nervous system, This law
proves that nervous disorders may indeed change the frequeney of the

! Engelmann, quoted by Marey : La eirculation du sang & 1'état physiologique et dans
lez maladies, p. 82, 18581,
* Ranvier: Cours du Collige de France, xxvi® lecon, Prog. Méd , August 16, 1879,
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pulsations of the heart, but that alterations of the myocardinm are the
cause of alteration of rhythm.

MyoCARDITIS.

Myocarditis, or inflammation of the myoeardinm, may be acute or
chronie, general or partial ; the latter form may be purulent or fibrous.

Myocarditis is often an extension of endocarditis or pericarditis. The
left ventricle is the site of election during extrauterine life ; prior to
birth, on the contrary, myoecarditis of the right ventricle is the usual cause
of congenital heart disease. The auricles are rarely affected alone.

ACTUTE MYOCARDITIS.

Myoecarditis is rarely ever primary, perhaps only in some eases of trau-
matism. Secondary myocarditis ordinarily follows endocarditis or peri-
earditis ; it is rarvely produced by disease of neighboring organs (pneumo-
nia or pleurisy). It is only in rare cases that ulcerations of the lung have
@iven rise to thrombosis of the pulmonary veins, and these to emboli which
have been arrested in the coronary arteries, producing cireumseribed puru-
lent myocarditis,

Diffuse parenchymatous myocarditis has been observed in the course
of oeneral diseases, in rheumatism, and partieularly in infectious diseases,
such as typhoid fever. Purulent myoecarditis may oceur in purulent in-
fection and the puerperal condition.

When the lesion is extensive the pericardium is less transparent, and
eontains ecchymotic spots. The cardiac musele is dark or discolored ; its
consistence is less elastie, rarely inereased, generally diminished, and very
friable. The softening is visible to the naked eye.

The microscope shows granulo-fatty and vitreous degeneration, dis-
seminated irregularly among the different fibres. The muscular fibres are
swollen and cloudy, the striee have disappeared ; they contain fatty gran-
ules, and the nuclei have undergone proliferation. A large number of
new-formed cellular elements are found in the interstitial tissue. At a
more advanced stage the fatty degeneration is complete. Finally, spots
of softening, true abscesses, are formed.

The most frequently affected part is the apex of the left ventricle, then
the base, posteriorly, near the aortic valves, then the septum near tlie
base, and more rarely the papillary muscles and fibres of the right ven-
tricle.
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INTERSTITIAL MYOCARDITIS,

This is the purulent form. The pus is collected between the fibres in
small deposits, from the size of the head of a pin to that of a bean, or in
longer or shorter streaks.

0. Weber ' believes that the pus is formed at the expense of the mus-
cular fibres. Demme * thinks it is formed from the nuclei of the vascular
walls. In certain cases of py=mia there are a large number of small foci.
Rindfleisch has found them filled with vibriones.

ABSCESSES OF THE MYOCARDIUM,

When the inflammatory process in endocarditis terminates in an ab-
scess, the following characteristies are observed : the abscess is large and
projects beneath the pericardium or endoecardium, which has the appear-
ance of an ecchymosis at this spot. The abscess may open into the peri-
eardium and produce purulent pericarditis, or it may open into the endo-
cardium. In the latter event the pus is carried into the eirculation, and
gives rise to metastatic abscesses in the spleen, kidneys, brain, ete. If the
perforation oceurs into the right ventricle, the metastatic process develops
in the lungs.

The process may terminate in rupture of the heart or one of the papil-
lary muscles, or finally by the formation of a partial aneurism of the heart.
On the other hand, the recovery of such an abscess is possible, but it then
leaves behind a connective tissue cicatrix. Finally, abscesses may become
encysted and undergo caleareous incrustation.

When the abscess is situated in the upper part of the septum there is
no tissue present in which it may spread, and it may then open into both
ventricles, thus establishing a communication between the two cavities.
Finally, these abscesses of the septum may extend to a semilunar or an
auriculo-ventricular valve.

A certain amount of dilatation is produced in myocarditis as the result
of the loss of tonicity. Hence follows a diminished energy of circulation
and a tendency to stagnation of the blood, and to the formation of elots in
the heart. The enfeebled cireulation also gives rise to venous stasis, pul-
monary eongestion, bronchial catarrh, pulmonary cedema, hemorrhagic in-
farctions, cedema of the meninges and brain, congestion of the liver and
spleen.

Diagnosis.—The myocarditis which develops during the course of a
grave affection like typhoid fever, variola, ete., can only be recognized

'0, Weber: Virch. Arch., Bd. xv.
? R. Demme : Beitr. z. Anat. u. Diagn. d. Myocarditis, Schweiz. Journ. f. Heilk., i.,
79, 461.
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by the careful daily examination of the heart and other organs of circula-
tion, and also of the disturbances of the nervous system.

The disease begins with a certain excitability of the heart, and with
dyspncea which is not explained by the condition of the lungs.

Stokes has observed merely enfeeblement of the first sound, but a
number of writers have noted the presence of a blowing murmur, due to
atony or paresis of the myocardium. It will be recollected that I sug-
oested this explanation for certain temporary blowing murmurs in rheu-
matic endocarditis. The murmur is heard at first near the apex, then it
moves toward the sternum and ascends on the right side and toward the
origin of the great vessels. The murmur is systolie ; in exceptional cases,
in which a semilunar valve becomes affected and rendered insufficient, the
bruit oceurs at the close of systole. Finally, the murmur is soft, diffuse,
deep.

The disorder is first manifested by simple enfeeblement of the first
sound, and the murmur does not develop until a later period. The mur-
mur is only temporary ; either the patient recovers, the heart resumes its
vigor, and the bruit ceases, or he grows worse, asystole becomes marked,
and the blowing murmur diminishes and finally disappears.

It does not persist unless the patient recovers with a cicatrix which
impedes the play of a valve or causes stenosis of one of the canals.

Reduplication of one or the other heart sounds has also been noticed,
and is explained less by the increase of certain resistances or tensions than
by a loss of harmony of action in the ventricular systole.

The impulse of the heart diminishes in vigor and consists merely of a
sort of tremor, its area becomes greater toward the end, and this phe-
nomenon is justly attributed by Desnos and Huchard to cardiac dilata-
tion. The pulse is first strong, but soon becomes soft, small, compressi-
ble, and intermittent on account of the insufficiency of the ventricular con-
tractions (false intermissions). It should be noted that the loss of rhythm
is the real sign of the myocarditis, the acceleration or retardation being
due to the action of the sympathetic and pneumogastric nerves.

The weakness of the pulse indicates insufficiency of the arterial supply
and obstruction to the venous circulation in the viscera. This condition
in the brain is soon shown by the delirium ; this is a mild delirium of
depression with general or partial convulsions, or sometimes merely tremor
of the limbs. It is followed by coma. The respirations become irregular,
jerky, less frequent, while the movements of the heart become more and
more frequent and feeble.

Passive congestion of the bronchi may be added to the other pulmon-
ary lesions, such as infarctions, metastatic abscesses, ete.; then asphyxia
develops, with cyanosis, elammy sweats, and coldness of the limbs.

When the myocarditis produces merely an enfeeblement of the first
sound or a blowing murmur, it can be distinguished from the murmur of
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periearditis by the distinet signs of the latter which I have previously dis-
cussed. DBut when the period of asystole has developed it is diffieult to
say whether we have to deal with myocarditis, pericarditis or hydroperi-
cardium. In such an event we should be guided by the general course
of the disease.

Myocarditis usually runs its course in three to eight days; the dura-
tion is longest in the cases which recover. Demme has observed one case
which lasted forty-three days. The usual termination is death ; recovery
is exceptional.

Oeservarion LVIIL. Stenosis of the Infundibulum of the Pulmonary Ar-
tery ; Old Myocarditis. —A. K , aged thirty years, entered the hospital
March 6, 1851. A little while befme, pains had appeared in the lower
limbs and left half of the chest ; palpitation of the heart at the same time.

At the moment of systole the enlire eardiac region, from the third to
sixth intercostal spaces, was slightly retracted, as was evident from the
movements of the breast, and during diastole the chest resumed its shape,
so that, upon superficial examination, this diastolic movement might be
mistaken for the impulse of the apex, which, on the contrary, was not per-
ceptible. The dulness on percussion extended from the third to the sixth
ribs, and from the middle of the sternum to the mammary line ; the npper
boundary was almost as broad as the Jower. Inspiration and expiration
unchanged. Along the left border of the sternun was felt a strong thrill,
filling the entire period of systole ; it is prolonged more to the left than to
the right, and has its maximum of intensity at the insertion of the left
third cartilage into the sternum. The thrill is accompanied by a loud
murmur, which was feebler over the aorta and apex than over the left
border of the sternum ; the second sound was audible though feeble.
The pulsations of the heart were irregular; radial pulse very small and
weal.

The murmur referred to above was heard on the left side of the thorax
posteriorly near the spine, from the spine of the scapula to its apex, It
also appeared to us that a diastolic murmur was heard at the middle of
the sternum, but it was so faint that we could not be positive.

Diagnosis.—Adhesion of the pericardium to the heart, to the left side
of the mediastinum and the costal pleura appeared to us to be established
according to the teachings of Skoda and our own experience. With re-
gard to the vessels we assumed stenosis of the aorta and perhaps of the
pulmonary artery.

The patient became dropsical and then was seized with right apoplexy.
He died July 16, 1854.

Aulopsy. —The heart, throughout its entire extent, is adherent to the
diaphragm, the costal plEum, and left side of the mediastinum, The mus-
cular tissue is retracted. The endocardium near the aortic valves is opague
and looks like a cicatrix. The infundibulum of the pulmonary arie:?'
is retracted evidently below the valves by a cieatrix, and the opening will
merely admit the passage of a pea. The pustermr mediastinum is filled
with cellular masses ; deep abscesses are found, extending to the bones.

Liver, spleen, and kidneys indurated and contain little blood. The
right ilium 1s smaller than the left ; the pelvisis contracted ; synchondrosis
of the left side, and an abscess at the level of the erest of the ilium, and
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osteophytes upon its inner surface (Cejka, Prager Vierteljahrsschr., xlvi., p.
128, 1865).

The autopsy, made by Professor Willigk, is completed by the following
details :

The heart has n'ﬂ&ttened rounded shape, 11 etm. broad, 9 ctm. long ;
its entire surface is covered by connective tissue 1 to 2 mm. thick ; the
layers of the pericardinm are adherent to one another. The right ventricle
15 more dilated than the left. The infundibulum is 8 mm. in dimneter, and
in its inner layers, to a depth of 5 or 6 mm,, it is transformed into a thin,
brownish-white cicatricial tissue, which projects, like a little tongue, to
below the valves, especially upon the posterior wall, and forms a septum
with an opening 1 etm. long and 5 min. broad. The walls of the pulmon-
nary artery are slightly thickened, and at the emergence of the left branch
are atheromatous ; " the valves are very thin. The extr emity of the tr 1cuspu'l
valve is retracted and thickened and, at the base, is adherent to the cica-
trix mentioned above. This valve closes the right auricle, despite the dila-
tation and hypertrophy of the ventricle. [ﬁ-’il]iglt, “Sections ergebnisse
an d. Prager path. anat. Anstalt,”— Vierteljalrschr. f. d. prak. Heilkunde,
vol. 51, p. 22, 1856.)

CHRONIC MYOQCARDITIS.

Chronic myoecarditis may follow the acute condition, but it generally
develops primarily ; it is confined usually to the connective tissue,

It oceurs sometimes during intrauterine life, sometimes after birth.

During the latter period it may be secondary to endocarditis or peri-
carditis, or is due to traumatism or the presence of foreign bodies. As a
general thing, however, it is produced by arthritis (gout and rheumatism),
aleoholism, and even syphilis.

Two forms of myocarditis must be recognized. In one form, atrophy
of the myocardium occurs at the same time as the development of in-
terstitial tissue ; the other variety is one of the forms of hypertrophy.

Atrophic sclerotic myocarditis appears to be more frequent in males
than in females ; it oceurs chiefly about the age of thirty and affects pref-
erably the left ventricle.

. The lesion consists of proliferation of the interstitial cellular tlssue and
ﬂtruphy of the muscular fibres ; it is found especially in the left ventricle,
particularly the septum and apex. In the ventricle the lesion involves the
papillary muscles, particularly toward their upper extremity. In some of
these cases almost all of the muscular tissue is destroyed.

Ogpservarion LIX. Stenosis of the Infundibulum of the Pulmonary Artery.
—L ——, aged fifty-six years, entered the hospital M&y 13, 1856. She pre-
sented the nrdmar}' symptoms of advanced organic disease of the heart.
Twenty yvears ago she had an attack of acute articular rheumatism, after °
which she began to suffer from dyspncea and other disturbances of cireula-

13
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tion. About a month before admission the dyspneea became more severs
and was accompanied by a distressing cough.

Present condition : pulse 90 to 100 per minute, weak, small, irregular.
Apex beat in sixth intercostal space ; very strong impulse. A very loud,
rasping blowing murmur is heard, accompanying and covering the normal
first sound, with the maximum of intensity at the apex.

Very marked anasarca, chiefly in lower limbs; céngestion of lungs.
No trace of eyanosis ; no pulsation in the jugulars. The pulmonary con-
gestion and the anasarca increased gradually, and the patient died May
21st.

Adutopsy.—Considerable cardiac hypertrophy, affecting maiuly the right
side ; no lesion except hypertrophy found on left side of heart. In the
infundibulum of the right ventricle was found a fibrous ring, firm and re-
sisting, and at least 2 or 3 mm. in thickness. This ring admitted the tip
of the little finger ; it is situated at least 1 etm. from the insertion of the
pulmonary valves, which are perfectly healthy. The pulmonary orifice
presents the ordinary dimensions. Above this point the artery has under-
gone a marked dilatation ; the other parts of the heart are normal.

Selerosis with hypertrophy will be discussed at a later period.

Syphilitic lesions may appear under two forms, either as ordinary seler-
otic myocarditis, accompanied by other syphilitic lesions, or in the shape
of gummy tumors. Observations have been recorded by Ricord,' Virchow,®
E. Wagner,” Morgan,' R. Fowler," and Lancereaux."

These gummata appear in the shape of yellowish, cheesy tumors, ex-
actly like those met with in the liver ; the tumors are situated in the inter-
stitial tissue, and give rise to atrophy of the muscular fibres. The endo-
cardium and pericardium project above them, and at the same time are
inflamed and thickened. Under the microscope these tumors are found to
be composed at the periphery of firm connective tissue, and at the centre
of small cells with a nuecleus, which rapidly undergo fatty degeneration.
The number of these gummata in one individual is sometimes very consid-
erable.

The diagnosis of sclerotic myocarditis is difficult ; nevertheless it may
be suspected from the weakness of the heart, and particularly from the
change of rhythm, unless these phenomena are due to the want of occlu-
sion of the valves. The diagnosis becomes more probable if the patient
presents the signs of old syphilis, but if the myocarditis has produced val-

—_ i -

' Ricord : Traité complet des maladies vénériennes. Clinique icon. de 1'Hopital des
Vénériens, pl. XXIX., p. 120. 1862,

* Virchow : Ueber d. Natur d. Const. Syphilis, Virch. Arch., 1858.

3 B. Wagner : Das Syphilom d. Herzens u. d. Gefaesse, Arch. d. Heilk., 34, 1866.

4 Morgan: Gummy Tumors in the Wall of the Left Ventricle, Med. Press and Cir-
cular, November 18, 1868,

* Fowler: Fibroid (probably Syphilitic) Degeneration of the Heart, Trans. of Path.
" foc., xix., p. 108, 1369,
¢ Lancereanx: Trait? de la syphilis, 2¢ édit , p. 205, 1873,
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CHAPTER XXVIII.
PARTIAL ANEURISMS OF THE HEART.

Tuese may be divided into two categories, viz., acute partial aneurisms and
chronie partial aneurisms.

Farse Axevrisms—AcuTe Partian ANEURISMS,

One of these forms of aneurism has been deseribed under the head of
endocarditis. Pelvet has shown that when the acute endocarditis is situ-
ated on the valve, the multiplication of the cells, their embryonic condi-
tion, and the disappearance of the elastic fibres deprive the valve of the
power of resistance, and cause it to yield under the pressure of the blood;
if the course of the endocarditis is rapid, the valve ruptures;if its course
is slower, the valve is distended and forms a little saec; and if the inner
wall of the sac is ruptured, the sac is soon enlarged by the pressure of the
blood. :

These valvular aneurisms have only been found in the left heart.
Upon the aortic valves they project into the ventricle ; upon the mitral
valves they project into the auricle.

The history of these aneurisms is confounded with that of acute en-
doearditis, in which they become one of the means for the production of
valvular insufficiency.

Other small acute aneurisms form in the walls of the heart, always at
the ends of the left ventricle, either at the apex or in the septum near the
aortic orifice. These are due to acute partial myocarditis.

CHroNIc PARTIAL ANEURISMS.

These are usually the result of Pelvet's valvular aneurisms or of the
endomyocarditis of which we have spoken. The place of election of these
aneurisms is the apex of the left ventricle in the anterior wall. Among
ninety-seven aneurisms of the heart Pelvet' found the lesion eighty-five
times at the apex of the left ventricle, and only three were situated in th

! Pelvet: Des anévrysmes du cceur, Thése de Paris, 1808,
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right heart. This is due undoubtedly to the fact that the energy of sys-
tole is transmitted especially to both ends of the ventricle.

The dimensions of the sac may be quite large, they may even attain
the size of a fist. The walls are usually so much the thinner' the larger
the sac ; they are proteected against rupture by the deposit of stratified
fibrin.

The largest aneurism is that described by Berthold. This aneurism,
which oceupied the entire right auricle, had acquired the size of a man’s
head ; it had eroded a large part of the sternum, from the second to the
fourth ribs. It was covered only by the integument, and this was so thin
in parts that the blood could be seen through.

These partial aneurisms oceur much more frequently in males than in
females. Apart from the aneurism, the myocardium has sometimes been
found normal, sometimes hypertrophied.

The following case was reported by Potain : *

Osservarioxy LX. Intracardine Aneurism ; Inlerventriewlar Perforation ;
Aberrant Tendon ; Anomalous Bruits.—The patient, aged fifty-five years, had
been in perfeet health until three months ago, when mild gastric symptoms
developed. Two weeks before admission to the hospital he suffered from
palpitation of the heart. Upon admission a systolic thrill was felt in the
middle of the precordial region ; no enlargement detected on percussion.
Ausecultation revealed a double murmur—a loud, systolic one, with two
maxima of intensity, one at the base of the heart, the other at the apex ;
the second murmur was diastolic, feeble, soft, lasting throughout the en-
tire diastole. Pulse 112 to 116 per minute.

In view of these evidences of valvular lesions, together with the absence
of cardiac hypertrophy, the diagnosis remained extremely obscure. The
only interpretation possible was that, the lesions being recent, sufficient
time had not elapsed for the produetion of hypertrophy. But, on the
other hand, how explain such marked alteration of the orifices without
morbid phenomena of great intensity? Another.explanation was therefore
forced upon us, and was sought either in an ulceration of the endocardium,
in some vascular rupture, in valvular destruction, or in the existence of an
aberrant tendinous cord.

The autopsy showed, at the base of the right ventricle, a secondary
cavity large enough to contain a nut of ordinary size, with two smail
openings, one ﬂ,utenm]_j,, the other at the bottom and in front of the sinus
of Valsalva. This cavity is an aneurism of the cardiac walls,

A certain number of such cases have been reported ; they are situated
usually at the apex or base of the heart in the vieinity of the arterial
orifices, and particularly toward the septum.

In our patient the rupture occurred at the anterior and middle

! Die Defecte der Scheidewand des Herzens (Wien, Braumueller, 1875); quoted by
Schroetter, Krankheiten d. Herzfleisches, p. 263.

! Berthold : Merkwuerdiger Fall eines von der rechten Vorkammer ansgehenden
Herz-aneurysmas, Toeplitz. 1850,

* Gazette des Hopitanx, 8 Aofit, 1882.
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portion of the right semilunar valve through two openings, one into
the ventricle, the other into the bottom and in front of the sinus of Val-
salva.

It remains to establish the relations existing between this aneurism and
the anomalous bruits heard on aunscultation. These lesions are ravely
isolated, but are associated almost always with changes at the orifices.

I have found reports of six cases which will serve for purposes of com-
parison. In the majority the existence of murmurs was noted together
with thrill, but it must be added that the lesion was complicated with
aortie stenosis and insufficiency. Gordon speaks of a “rolling ” bruit in
his case. In Todd's observation a soft systolic murmur is reported, and
also a loud diastolic murmur at the base ; but a channel of communication,
large enough to admit the little finger, existed between the ventricle and
aorta. In our patient, on the contrary, this channel is very narrow and
barely admits the passage of an or :11;.1&1'*; stylet.

We are, therefore, searcely able to determine to what we should attrib-
ute the loud murmur heard by us. This is also true of the thrill, which
is very common in aneurisms of the septum, while it has not been observed
in eases similar to mine. Their interpretation must be sought, therefore,
in some other lesion.

If we carefully examine the posterior part of the left ventricle, we notice
a slender muscular tendon which, instead of being inserted into the lower
part of the mitral valve, passes upward to the septum so that it is situated
in the current of blood and makes it vibrate. We may presume that the
presence of this aberrant tendon has modified the abnormal bruits produced
by the aneurism, i.e,, the diastolic murmur. In the same manner the in-
tensity of the t:‘l,'stﬂ]m bruit may be explained by the vibrations of the
column of blood under the influence of the same tendon.

Aneurism of the septum always terminates fatally, with more or less
rapidity. Its course is acute if there has been an abscess of the ventrie-
ular walls ; the rupture is followed immediately by aceidents, either uleer-
ative endoearditis with the entrance of pus and detritus into the circulation,
or acute asystole from a sudden alteration of the cardiaec muscle. In the
former event death oceurs almost immediately ; in the latter within eight
to twelve days.

When the disease runs a chronie course it presents from time to time
aceidents resulting from a slight ulceration—phenomena of asystole which
last for a few days and then subside. The disease may thus run along
for a number of years.

In our case the lesion does not appear to have been of very long stand-
ing, although these aneurisms sometimes remain latent for a considerable
period, until the first symptoms arise as the result of exertion or some ear-
diac excitement. In my case it seems very probable that the disease began
in the aorta, which was very atheromatous. This patient died very quickly,
in the eourse of six hours, although the autopsy revealed nothing which
would account for such a sudden termination ; the only explanation to
be given is the development of asystoly or an interruption to the eireu.
lation.

The diagnosis of these aneurisms is extremely obscure until they have
riven rise to tumors which approach the thoracic walls. In one case Skoda
observed enlargement of an intercostal space.
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CHAPTER XXIX.
THE COURSE OF DISEASES OF THE HEART.

WaEN a patient is affected with an acute disease of the heart, whether peri-
carditis, endocarditis, or myocarditis, he does not always sueccumb, but, on

the contrary, usually recovers. But this first affection is often merely the -

first manifestation of a eonstitutional affection, the later attacks of which
follow the ordinary law, i.e., they undergo resolution less and less, and the
return to'the normal condition becomes more and more difficult.

The intervals of health between the successive manifestations of the
diathesis may be very great and, indeed, a second attack may never occur.
However this may be, a first affection of the heart or several successive at-
tacks usually leave behind in the tissues either cicatrices or lesions which
impede function.

If the individual is young and the lesion is not considerable, the other
organs of circulation will lend their aid, and the patient will enjoy a satis-
factory condition of health.

This period of tolerance of the organism to cardiac lesions varies ac-
cording to several factors. It is greater in valvular insufficiency than in
stenosis, and greater in lesions of the aortic orifice than in those of the
mitral and pulmonary orifices. It is greater in circumsecribed lesions of
the pericardium than in those of the endocardium, and especially of the
myocardium. It is also greater in young people and adults than in old
people. -
The period of tolerance may last for a very long time. Individuals
suffering from an affection of the left heart, either Corrigan’s disease or mi-
tral induration, have been known to present a period of tolerance of ten,
fifteen, twenty years, or even longer, before the secondary eardiac lesions
manifested themselves with an intensity which threatened life.

Accordingly, the period which intervenes between the beginning of a
cardiac affection and death, either from syncope or asystoly, is extremely
variable—from a few days to twenty-five years.

The secondary results of heart disease differ according to the primary
lesion, and while Corrigan’s disease leads to sudden death, stenosis of the
pulmonary artery leads to phthisis. Sclerosis of the mitral valve produces
passive congestion, dropsy, and asystoly.
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But it must be remembered that, whatever the lesion may be, the heart
must summon the aid of the other organs of the cireunlation ; and, at a
later period, each of these organs being involved in its turn, certain see-
ondary affections result which are common to all cardiac lesions. It has
appeared to me more natural to discuss separately each of these compli-
cations.

Dysex®s on Exerrios.

When a patient has been affected with facial paralysis with deflection of
the face, and he is on the way to recovery, a moment arrives at which the
tonicity of the diseased muscle is restored, so that there is no deflection of
the face during repose. But if the patient speaks or laughs the muscles
of the healthy side distort the features, as the energy of contraction of the
paralyzed muscles has not been completely restored. Then the affected
musecles gradually regain their power until complete recovery oceurs.

A patient cured of an acute affection of the heart with persistent le-
sions resembles somewhat the convalescent from facial paralysis. If he
does some light work or walks on a level surface, all is well ; but as soon
as the path begins to ascend, the effort which the heart must perform pro-
duces fatigue and anxiety begins, leading to distressing efforts at respira-
tion—in a word, to dyspnoza. It seems as if the organism endeavors to
compensate by frequent respirations for an oxygenation which has become
insufficient because the heart does not propel a sufficient wave of blood.

The more the path rises and the more the mechanieal labor inereases,
the more marked the dyspnea becomes. The dyspneea will appear what-
ever the character of the exercise may be, whether it requires force or agility.

This anxiety and dyspncea are common to all thoracic affections, whether
they affect the respiratory or circulatory organs. But this difference be-
tween repose and action is especially marked in diseases of the heart and
great vessels,

Dyspneea on effort exists even during the most complete tolerance, and
in such cases we hear the patients say: “I do not suffer while I remain
quiet, but the least exertion or excitement reminds me that I have heart
disease.”

This form of dyspncea must be distinguished from other varieties.

The dyspneea of nervons asthma differs by its sudden beginning during
repose, and especially at night. The onset of the affection, instead of being
gradual and progressive, passes at once to its greatest intensity. The res-
piratory efforts made by the patient have been well deseribed by Professor
G. Sée." Imspiration is short and expiration is much more prolonged *

T —_— == = = —

G Bée: Art. ** Asthme,” du Dictionnaire des sciences médicales, t. ITL., 1368.

# Normal expiration is always longer than inspiration, but during auseultation the
sonorous period of expiration is shorter than inspiration. The end ol expiration is
silent in the normal condition.
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than in the physiological condition, with riles which indicate that contrae-

tion of the bronchi accompanies the contraction of the diaphragm. Fur-
thermore, the asphyxia and expectoration show that we have to deal with
respiratory, not with cardiac dyspneea.

There is another form of asthma, known as eatarrhal asthma, in which
the attacks of dyspnwea do not develop except on the oceurrence of bron-
chitis. Its onset is gradual and its intensity is proportionate to the extent
of the bronehial lesion.

The dyspneea of emphysema is much more difficult to distinguish from
dyspncea on effort than any other form. I do not now refer to the variety
which accompanies bronchitis and constitutes catarrhal asthma, but to
that form observed in emphysematous individuals during repose.

The emphysematous patient who has lost his pulmonary confraetility
is really in a condition of exaggerated inspiration, even during repose. At
each inspiration the diaphragm and ribs are brought into play and eause
the greatest possible amount of air to enter the bronehi ; it would seem as
if the gquantity of air which enters is insufficient, and the patient is obliged
to sigh from time to time in order to introduce a certain amount of sup-
plementary air into the chest.

This necessity will be still greater if the patient is in confined air or
upon a mountain, as the air then contains a smaller amount of oxygen.
The slightest eatarrh, which otherwise would be insufficient to produce
any disturbance, reduces lis respiratory field and gives rise to dyspncea.
In confirmed emphysema, indeed, nasal or bronchial catarrh recurs con-
tinually.

The dyspneea of emphysema is distingnished from that on effort by the
fact that the former exists during repose, and that if it is more marked on
effort it is not accompanied, like the latter, by palpitation and changes in
the rhythm of the pulse.

A dyspneea very similar to that just described is the variety observed
in fat people, in whom the diminution in the amplitude of the thorax and
of the respiratory movements produces the same result as emphysema.

The dyspneea of chloro-anzmia resembles still more closely the dysp-
ncea on effort of true cardiac disease, and so much the more as the former
is really a cardiac dyspunea with palpitation. The diagnosis will then be
made particularly by the examination of the heart, which enables us to rec-
ognize the signs of a valvular affection of the aorta, the mitral, or trienspid.
The differential diagnosis between ansmia and stenosis of the pulmonary
artery will be made by a careful examination of the symptoms, as shown
in the ehapter on ansemia.

Hysterical dyspneea will be distinguished by the absence of eardiac
lesions and its usually irregular course ; furthermore, by the other habitual
or extraordinary phenomena of hysteria.

The dyspnoea accompanied by flatulent dyspepsia with intercostal neu-

.l
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ralgia is extremely common, and usually regarded by the patients as a dis-
ease of the heart. As they have a more vivid consciousness of the cardiac
disturbances than of the dyspeptic disorders to which the former are due,
they consult the physician on account of a cardiac affection, and assert posi-
tively that they ave not dyspeptic. But it will be found that these cardiac
disturbances occur only after eating, and that digestion is the usual cause ;
that they are accompanied by yawning, eructations, and a tendency to
sleep ; that the digestive disturbances are more marked in the evening ;
that they often begin in the middle of the night with a pain in the stomach,
often with nausea, sometimes even with vomiting. Instead of feeling re-
freshed by their night’s sleep, the patients feel more fatigued in the morn-
ing than upon lying down. Finally, they present the ordinary causes of
dyspepsia, viz., imperfect mastication and salivation, etc. Under appro-
priate treatment the cardiac disturbance is soon relieved.

Tue Staeromaric Parerrarions oF HeART DISEASE.

Associated with the dyspncea on effort which oceurs during the period
of tolerance are the palpitations, the frequent oceurrence of which indicates
incomplete compensation.

The cardiac rhythm may be disturbed in several ways. It may be in-
creased in frequency, either temporarily or permanently.

It may present from time to time an absence of a pulsation both at the
pulse and at the heart ; this constitutes a true intermission. O the inter-
missions may exist at the pulse and not at the heart ; these constitute false
intermissions, which indieate a lesion of the museular fibres ; then follows
arhythmia, which is merely a series of false intermissions with disturbance
of rhythm. Finally, arrest of the heart’s action or syncope constitutes the
last term of the series.

We will first consider palpitations, the characteristics of which have
been well deseribed by G. Sée,' and may be recapitulated as follows :

1. The pulsations are more frequent ; this is the most characteristic
feature of palpitation. -

2. The cardiac pulsations are often more rapid, i.e., the duration of
each pulsation is less than in the normal condition.

3. The eardiac contractions seem to be more intense, and they are often
perceived more readily ; but it has not been proven that they are, in reality,
more vigorous.

4. The pulsations are accompanied usually by a modification in the
timbre of the bruits which is perceptible on auseultation.

5. Palpitation generally gives rise to peculiar sensations felt by the
patient, but at other times the subjective sensations remain absent.

' Gr. Bée : Diagnostic et traitement des maladies du eceur, p. 129,
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6. Finally, the palpitations may coincide with disturbances in the
rhythm, or even with intermissions of the heart; but the latter event is
more rare, as the pulse is usually slow in such cases. However this may
be, these phenomena are independent of the palpitations, and simply com-
plicate the latter.

Sie adds that in such cases there is an increase in the activity of the
Leart, but not an increase of action. This is not entirely true, as there are
violent palpitations which sometimes accompany valvular lesions, and par-
ticularly mitral insufficiency in young subjeets, and which certainly possess

_greater energy and force than in the normal condition. If there were but
one factor, the frequency of the pulsations, this would be true, since their
inereased frequeney gives rise to a diminution in the amplitude of the oseil-
lations of the arterial tension.' On the other hand, when there is an ob-
struction to the arterial eireulation, the tension inereases.*

According to Marey, the causes which increase the frequency of the
pulsations of the heart are, first, the absence of resistance. The heart beats
so much more quickly the less difficulty it encounters in emptying itself.’
Muscular exercise is a cause of acceleration of the pulse in the normal con-
dition," and this increase of rapidity is much more marked when the heart is
diseased.

Trve INTERMITTENCE.

In true intermissions, not alone the arterial pulsation but also the ear-
diac impulse are absent. These have long been recognized as compatible
with health. T know of cases which have lasted twenty, thirty, and even
forty years, although there was no cardiae or other disease.

Lasigue, who has made a speecial study of these intermissions, is less
reassured with regard to them,” though he does not confound cardiac or
true intermittences with intermittence of the pulse or false intermittence.

“When we say that cardiac intermissions are present, it is implicitly
admitted that the organ performs its function in a regular manner, apart
from the suspensions which occur from time to time and interrupt the
series more or less periodically.” The heart beats normally for a more or
less considerable number of pulsations, then it is arrested for a period
which is measured with difficulty, and again resumes its course. It may
happen, by chance, that the suspensions appear to follow a sort of rhythm,
and are repeated every four, five, six, or eight pulsations, but this period-
icity is never constant. It ceases at the end of a few minutes, and even
during its short duration it is not as rigorous as we might believe from

! Marey : La circulation du sang & I'état physiol. et dans les maladies, p. 187, 1881,
? Ibid., loc. cit., p. 190, 3 Ibid., loe. eit., p. 334.

* Ibid., loe. ecit., p. 342.

* Laségue : Des intermittences cardiaques, Arch. Gén, de Méd., t. IT, p. 641. 1872,
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the account civen by the patient. Immediately after the intermission the
first cardiac contraction habitually appears more vigorous ; sometimes it
is separated from the next contraction by an interval which is shorter than
that intervening between the following pulsations. As a rule, this in-
ereased impulse is imaginary.

Laségue insists upon the fact that true intermissions are not produced
by the factors which ordinarily cause palpitation, such as exercise or hys-
teria.

“The patients ave conscious of these cardiac intermissions—they are
notified by a peeculiarly annoying sensation, and do not discover them ac-
cidentally upon feeling the pulse. The sensations experienced by them
vary in character. The less observant, or perhaps the less sensitive, merely
feel the lively impulse which follows the prolonged silence ; they complain
of palpitation returning at irregular intervals. In a somewhat severer
degree, the cardiac repose is accompanied by a sort of anxiety which is
necessarily very fleeting, but the return of pulsations characterized by an
exaggerated impulse terminates the malaise, perhaps restores the patient’s
[eeling of security.” In a third category the patients deseribe their im-
pressions in detail. They experience the two sensations mentioned above,
viz., anxiety during the suspension and the shock upon the return of the
pulsations ; but in addition they experience a very marked praecordial or
rather epigastric sensation. In this they differ from patients suffering from
intermittence of the pulse, or false intermittence ; the latter, suffering from
a more or less grave organic affection, have no consciousness of their inter-
missions, and only perceive them upon feeling the pulse. Unlike the lat-
ter form, true intermittence is not a sign of heart disease.

In certain individuals it indicates slight atheroma, and is then present
almost constantiy. Temporary true intermittence is very common in the
course of temporary acute affections—for example, slicht anginas.

Finally, it may appear in certain diseases, which Lastgue has described
as follows : These are the forms of premonitory cachectic conditions which
indicate that the patient is in the stage of incubation of some more or less
grave disease of the organs of nutrition—for example, an apparently spon-
taneous phlegmon, a general bronchitis, ete. These intermissions disap-
pear at the close of the disease during convalescence.

INTERMITTENCE OF THE PULSE, orR Farse INTERMITTENCE.

True intermittence affects the rhythm only in one respect, viz., period-
icity. False intermittence is more complex. The pulse is irvegular, un-
equal ; of variable frequency, sometimes rapid, sometimes slow ; and when
very mueh changed, it becomes confused by its frequency and impercept-
ible by its smallness.

Intermittence of the radial or carotid pulse, when the heart has not
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ceased to beat, is a sign of organic disease of the heart. It indicates that
the cardiac systole has been unable to propel the blood to the end of the
arteries,

The insufficiency of the systole in such ecases may be due to two differ-
ent causes:,either the mitral valve is insufficient and the effort of the
ventricle is exhausted in propelling the blood in a direction contrary to its
normal course, or the valves are intact and the contraction of the myoecar-
dinm has been unable to furnish the arterial pulsation.

Finally, other ecauses may give rise to false intermittence. If the pulse
is very rapid it may happen that the systole has begun before the previous
diastole has had time to fill the ventricle ; or perhaps a mitral stenosis has
not allowed a sufficient quantity of blood to enter the ventricle.

It may be asked whether, in such cases, the want of energy of the myo-
cardium is not due to the fact that only one ventricle contraets while the
other remains at rest ; but this is not so. Francois Franck' has shown
that in false intermissions the force exerted by the left ventricle may be
less than that of the right ventricle, but one does not contract without the
other.

In fine, the canses of intermittence of the pulse are variable :

1. Mitral insufficiency (systole aborted by mitral reflux).

2. Mitral stenosis (systole aborted by incomplete filling of the ventricle).

3. Alterations in the myocardium (systole aborted by want of energy).

4. Agitation of the heart (systole aborted by premature contraction and
incomplete filling).

5. The action of digitalis and chloral (systole aborted by toxic action).

To these may be added the other cardiac poisons, These are the re-
sults furnished by physiological analysis ; clinically, matters are more sim-
ple. Mitral insufficiency in the young, if the myocardium is still healthy
and the other organs of circulation are vigorous, does not give rise to in-
termittence of the pulse. The energy of the contraction of the myocar-
dium supplements the deficiency. It may be said in practice that if true
intermissions are not produced by the drugs mentioned (digitalis, chloral),
a condition of degeneration of the myocardium is indicated.

So long as the circulatory organs are sufficient the intermissions are
rare ; but if the myocardium is already changed, if the diseased heart must
overcome fresh obstacles due to secondary affections, if the patient is suf-
fering from cedema of the limbs, i.e., from paralysis of the veins, interstitial
nephritis, or other cause of increase in the aortie tension, the aborted sys-
toles become more frequent and arhythmia results. As we have previously
shown, the rhythm of the heart does not depend upon the nervous system,
but'is a property of the myoeardium, and consequently arhythmia is evi-
dence of a lesion of the myocardium.

! Francois Franck, Acad. des Beiences, 16 Avril, 1877,
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Intermittence of the pulse, then, indicates an alteration of the myoecar-
dium. It shows that the powers of resistance of the patient are failing,
that the disease has really become organie.

Pamrur, AFFECTIONS OF THE HEART.
NEURALGIAS AND ANGINA PECTORIS.

Bouley thought that all painful affections which are symptomatic of
heart disease should be classed in one group, and the term angina pectoris
reserved for those attacks the severity of which threatened life itself.

We will first discuss the latter form. The patient is seized suddenly
with the most intense pain situated beneath the sternum, accompanied by
considerable anxiety, a sort of vertizo which compels the patient to seek
support, and a feeling of cardiac syncope which makes him believe tha?
death is imminent.

The pain is not confined to the cardiac region, but radiates in different
directions, into the left upper limb from the shoulder to the elbow, ac-
companied by a sensation of constriction, cold, and formication. At other
times the pain radiates into the neck and the temporo-maxillary articula-
tion. In rarer cases the pain may radiate into more distant parts—for ex-
ample, into the right side of the chest, the intercostal spaces, the right
breast. Exceptionally, the pain has been felt in the hypogastrie region,
testicle, diaphragm.

It should be noted that during the seizure the patient retains conscious-
ness perfectly ; during this period the face is pale, the features contracted
as in peritonitis, the body eold.

It appears to me to be questionable whether the pains are propagated
along the spinal nerves of the brachial, dorsal, lumbar plexuses, ete. I
think that we have to deal, in these cases, with propagation along those
branches of the sympathetic which follow the vessels. There has seemed
to me to be a remarkable analogy between migraine and angina pec-
toris.

In some eases angina pectoris appears to exist independently of dis-
eases of the heart, and I have observed two remarkable cases of this kind.

One of these patients, a talented painter, has had during the past
twenty-five years more than a dozen attacks of angina pectoris, and it is
absolutely impossible to detect in him any sign of heart disease. This pa-
tient also suffers from herpetie lichen, and his brother and sister are asth-
matic. The other patient is one of our most prominent seulptors. I
treated him during an attack of angina pectoris twenty years ago, and
since that time he has had four or five attacks. He presents nothing
but slight emphysema, and perhaps a slight dilatation of the right side of
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the heart. From time to time he suffers from attacks of malarial fever
contracted in Rome.

But it oceurs more frequently in eardiac affections and atheroma, par-
ticularly in atheroma of the origin of the aorta and the corenary arteries.
It must not be forgotten, however, that at a certain age atheroma of the
arteries, especially of the coronaries, is of constant occurrence, although
angina pectoris is not observed.

I do not deny the frequency of atheroma in patients who have died of
angina pectoris, but if I consider the large number of patients at Bicétre
and la Salpétriére suffering from atheroma and free from angina, I cannot
convinee myself that the two diseases bear an undemiable eausal relation to
one another.

In my opinion, we may coneclude that the oceurrence of angina pectoris
in patients suffering from organic heart disease may act as the cause of
sudden death.

There are also other sides to the question. Angina pectoris has pre-
disposing causes, and in a patient suffering from organic heart disease,
indigestion, perhaps, may be the determining cause of the attack, and
consequently of death.

It is a curious fact that angina pectoris is not the habitual method of
sudden death, even in affections of the aorta—for example, in Corrigan’s
disease. ‘

Another point remains to be considered. It is known that tobacco-
poisoning is a frequent cause of angina pectoris. In these cases does the
tobacco first produce atheroma of the vessels, particularly of the coronary
arteries ?

If spasm of the vessels, produced by the action of tobacco upon the
vasomotors, can produce angina pectoris, a previous cardiae lesion is not
necessary to the development of angina. But if the individual who con-
tracts angina pectoris is suffering from a cardiac affection, and more par-
ticularly from one which exposes him to the danger of sudden death, he is
subject to the greatest possible danger from the oceurrence of a paroxysm
of the former disease.

The onset of angina pectoris is always sudden, but the attack continues
only a little while ; at times it may last several hours. It does not always
kill during the first attack, if the heart is not already affected. I know an
inveterate smoker, a subject to angina pectoris, who was often taken with
attacks at night. His vessels and myocardium were healthy, and he re-
sisted these attacks for more than ten years. He died finally of cerebral
apoplexy.
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FALSE CARDIODYNIA.

Professor Sée, struck by the frequency of false cardiodynia concerning
which he was consulted, has devoted a chapter to this subject. The ele-
ments of diagnosis will be found in the chapter on nervous and sympto-
matic palpitation.

Cardiodynia is merely an intercostal or diaphragmatic neuralgia or
myodynia, symptomatic of various nervous affections, and very often of
flatulent dyspepsia.

SYNCOPE.

Fatal syncope in diseases of the heart will be discussed at a later period.
We now refer to lipothymia, weakness, and syncope oceurring during the
course of heart disease.

Syncope is by no means an undoubted indieation of a cardiac affection ;
it may be merely the result of an emotion, of pain, especially that which is
looked forward to, as in surgical operations ; ansmia, particularly rapid
ansemia from hemorrhage, is a cause of syncope.

There is a syncopal form of dyspepsia, and another variety due to heat
(mal de théitre). Synecope is very frequent in convalescents who attempt
to stand up ; it is often produced by hysteria and nervousness,

But apart from these causes of nervous origin which may give rise to
stimulation of the pneumogastrie by reflex action, and, more often still, to
a lack of excitation through the nerves of the sympathetic, I will repeat
what I said concerning angina peetoris: To be subject to syncope when
the organs of circulation are healthy need not cause fear, but it may prove
fatal if the individual is suffering from an affection of the heart or aorta.

Of all lesions of the heart, those which predispose most to syncope are
the lesions accompanied by fatty degeneration of the myoecardium, more
particularly those which induce atrophy, like the sclerotic myocarditis ac-
companying mitral stenosis. Individuals suffering from Corrigan’s dis-
ease often die from syncope if the myocardium is degenerated, but we do
not find them subject to lipothymia. The premonitory symptom of syn-
cope is arhythmia, and arhythmia always presupposes a lesion of the myo-
cardium.

14



'CHAPTER XXX.

HYPERTROPHY OF THE HEART.

WercaT or THE HEART.

TrE following figures show the weight of the heart as furnished by dif-

ferent authors :

e e R S 218 grammes.
Meckal .o i o s e s e s i e 312 i

LE ]l e o i i R e D 281 to 312 grammes.
Gy gy 7ol 14z e e SR P s Gl ot 250 to 300 it
Bonlland. - o vt s e e e 250 to 281 ke

These figures give merely a gross approximation, as they do not take

sex or stature into consideration.

Clendenning gives the average measurements according to age, sex, and

stature :
Age. Males.
16t0 30 years............. 264 grammes.
80 b0 B0 yeaIB. .. v nvsenses . 272 &
b0 o T0 years. .. .ccsnsssss 278 L)
o T R 312 o

Females,

260 grammes.
273«
276  «
287 =

Felation of the Volume of the Heart to the Length of the Body (BENEKE).

{Absolute volume of

Length of the body

|
\Relation of the vol-
ume of heart in

Ape. the heart in cubic —,
5 e in centimetres. i;il:l. g‘tti: 130 hitﬂl;: of
{ |

Males. | Females.| Males. | Females. Males. | Females.
EECWERPR. .\ icaisiete s v it 202.4 | 174.2 | 161.8 | 169.0 | 122.0 | 110.0
ERCRIORTR . i st | oheigs LR st | 164.6 | ..... | 119.7
T e R 258.3 | 221.0 | 172.0 | 156.7 | 150.2 | 144.2
99 to 25 years ....... 234 .0 | 213.1 ! 170.9 | 159.2 | 137.3 | 186.1
26 to 30 years ....... 254.7 | 220.9 | 170.9 | 156.5 | 157.7 | 189.1
30 to 40 years ....... 975.2 |1 212.1 | 169.9 | 156.4 | 164.4 | 195.4
40 to 50 years ....... 988.8 | 239.8 | 168.5 | 157.6 | 172.3 | 152.2
o0 to 60 years ....... 277.6 | 229.9 | 170.5 | 169.0 | 167.6 | 144.9

—
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Capacrry oF THE Hearr.—Beneke has made numerous investigations, in
which he has taken into consideration the stature, sex, and manner of death.

——

MaLEs, FEMALES.

224028 12,22, ] 28 |2,

AcE. $55 | w , |BE| w88 | wgy (BB

558 | 5o 5 |23 328 | o0f |EE

2gd | £5d |88 235 | 399 |2k

g;.' & &-ﬂ'ﬂ e & I:E': & E.ﬂ'ﬁ e a

b 5 st

BRI Barn oot 0 el 22.3 | 50.0 | 6 < |
LU T S cesw | BORL| £ 21.0( 50.2)| 4
11 days to 8 months........ | 25.8 | &3.7 | 17| 24.7 | 56.4 | 14
4 months to 1 year......... | 33.6 | 65.6 | 10| 32.2/ | 62.3 | 13
RFOATH . L i 44.3 | 72.7 (11| 43.4| T5.4 | O
L R R S i | T A (e B 18 (0B | [ D) (- B
SEWBREEE.. L e, 60.0 | 93.5 | 4 2
SRR e WL e 1 | 5681 4 96, Bl d
S ek (T 75.1 | 108.7 | & 0.0 109 | 3
§yeare. Y, ... 5. N Y L 99.0 | 116.1 | 6| T7.0 | 104,7 | 2
TR s et A A0 e [ o ) Rl o e Al i
§ A £ B L  RR SR 111.5 | 122.4 | 8 ; anuh [
11 to 13 years...... e PR o T B o |[FIS9BMNA
I3 to 15 years .. .x vcuuee s BT T R
BEPOHEE . oo e 130.0 | 144.3 | 7| 17.7 | 147.3 | 3
iy A B A i s 0 L R N SR a5 T8
17 yeBrs . . .. ... S ... | 156.6 | 3 | 165.0 | 152.6 | b
LTy (2T PR T R 202.4 | 161.3 | 7 | 174.2 | 159.0 | 5
BHVERIE G .... | 166.8 | 5 |202.5 | 164.6 | 3
ST R S 259.7 | 168.6 | 11 | .... | 166.7 | 4
LB R 958.3 | 172.0 | 3 | 221.0 | 156.7 | 5
20 102D yoars . ... ...cavuus 234.0 | 170.9 | 39 | 213.1 | 159.2 | 16
dbtod) years.......00.... 254.7 | 170.9 | 28 | 220.9 | 156.5 | 18
FEACE I o R 275.2 ! 169.9 | 43 | 212.1 | 156.4 | 33
20 Eo B0 years . . ovovsesvnns | 288.8 | 168.56 | 53 | 239.8 | 157.6 | 14
B0 Bl WOATE , . .vyvvivnmn 297.6 | 170.6 | 39 | 229.9 | 159.0 | 25
R 257.9 | 172.0 | 29 | 262.6 | 158.7 | 11
RO B VeBRIE . . . b v i 292.0 | 167.8 | 16 4

According to Bizot, the development of the heart is not complete until
the twenty-ninth year. After this period it stops growing in length but
not in volume, and the latter increases gradually until death.

This is confirmed by the figures furnished by Clendenning, and which
show that the weight of the heart arrives at the average at the age of
thirty years, remains at the same figure until the age of sixty, and then
increases until the end of life.

Comparisox oF THE RicaTt axp Lerr Hearr.—Bizot has shown that the
average length and capacity of the right ventricle are mueh greater than
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those of the left ventricle. He has also shown that the inerease of capacity
in old age is real, and that it affects both eavities. The right ventriele, ac-
cordingly, is much larger than the left at all ages.

These results have been confirmed by the recent investigations of
Ducastel.

Comparison of the Weight and Capacity of the Ventricles in Men not suffering
from Heart Disease.

e — —_—

Total Weight of Weight of | Capacity of = Capacity of
Ape, i .l ¢ left right left right
welght. ventricle. | ventricle. ventricle. 1- ventricle.

16 years..,,. 270 172 68 86 53
20 years. .... 185 115 50 38 45
21 years. .. .. 210 110 48 25 G
21 years..... . 245 150 55 28 56
23 years..... 275 185 70 140 190
30 years. .. .. - 280 160 75 57 105
35 years, ., .. 260 150 G0 80 90 |
35 years. .... 310 160 75 83 106
40 years. .... |, SV s 82 33 71 |
43 years.....| 380 | 200 100 140 147 |
45 years. .. .. 205 120 45 25 31
47 years..... 345 | 226 70 95 107
48 years..... 8650 | 165 100 38 72
49 years....: 266 | 145 70 29 95
50 years. .... 580 375 130 150 210
52 years..... 240 190 68 12 18
58 years..... 380 190 85 55 105
65 years..... 310 180 5 30 57
68 years. .. .. 255 135 60 19 24
68 years..... 300 180 75 153 198
68 years. . ... 390 200 80 23 26
13 years, .... 360 180 5 121 156
T4 years..... 290 155 GO 68 52

Ducastel’s tables of the weight of the heart in individuals who have
succumbed to diseases other than those of the heart, give the following
results.

The weight of the left ventricle is always greater than that of the right
ventricle, and gives the following average :

Total weight. Left ventricle.  Right ventricle.

MRleE .- .. . e o 308 grammes. 173 grammes. 72 grammes,
Females......... 276 L 150 o 62 L

Among 23 males, in 21 the capacity of the right ventricle was greater -
than that of the left; among 20 females, in 20 the capacity of the right
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ventricle was greater than that of the left; in 1 the capacity of both ven-
tricles was the same.
The following table shows the average proportions :

Left ventricle. Right ventricle.
i D S e O e 65 e.c. 83 c.c.
5 s R e SR S af y i

Robin and Hiffelsheim have also found that the capaecity of the right
auricle is greater than that of the left auricle.

Comparisoxy oF THE Caracity oF THE AURICLE AND VENTRICLE.—Legrallois
thinks that the auricle is smaller than the ventricle, and Bouilland regards
them as equal. Robin and Hiffelsheim agree with Legallois, but they
think that the difference increases with age, and is especially marked on
the left side.

THICKENESS OF THE WWALLS OF THE HEART.

Average Thickness of the Walls of the Heart (in millimetres).

REGIONE. Bouilland, ; Bizot. Peacock,
|~ Males. Females. |
base ...... e 10.12 9.43 12.0
Left ventricle . . 4, middle . ... 16 11.73 10.35 13.0
1oy et (R 5.05 T7.36 5.T6
(bage ..., B30 (I i S
Septum ....... ) middle: il s 10-12 10-12 13.0
eI e, E e l ...............
base ...... | e | 4.14 SR Bl
Right ventricle. % wrils [ | R IR R et | 3.0 A B N o
BPEX . wiaienn s 2.30 A 1R Wt Lo
Jefbtapricle . ... .cccvvinens Deirhion - [obims srirasi silittnt mlor e [ Shabimbe s
Berht anricle . ...occnnenn cns A0 (e S PR (e WP

All these investigations furnish nothing absolute, but they enable us to
recognize in a eertain measure any increase in the heart.

The average weight of the heart in the adult being 300 grms., I can
be positive that hypertrophy existed if the weight exceeds this figure to
any considerable extent. The volume furnishes perhaps a less certain
means of judgment, because the heart may be arrested either in systole or
diastole. Cruveilhier states that the heart is arrested in systole and has a
much smaller volume in all those who die a violent death or rapidly bleed
to death. He adds that if the fingers are introduced into the hearts of
such individuals, they may be dilated with surprising facility. In fact, the
manner of death and the cadaverie rigidity notably affect the results.

The thickness of the walls may also furnish sources of error. The
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heart of a child is found much more retracted than that of an adult ; this
is also true of those who have suffered a violent death or died of hemor-
rhage. If this condition, accordingly, is not accompanied by an inerease
in the total weight, it does not signify hypertrophy.

Hypertrophy may exist either with or without dilatation of the cavities.
May dilatation exist without hypertrophy? For my own part, I believe
that hypertrophy is always present in such cases, and this also follows from
the figures furnished by Ducastel, according to which emphysema is ae-
companied by an inerease in the weight of the right ventricle. However,
further investigations are necessary on this point.

Hypertrophy may exist with apparent preservation of the normal size
of the cavities, or with an inerease (excentric hypertrophy) or apparent
diminution of the cavities (concentric hypertrophy).

As a rule, when the hypertrophy is marked the heart is inereased in
volume and changed in shape. It becomes less pyramidal and more coni-
cal. The inerease in volume entails displacement of all the adjacent or-
gans. The diaphragm gradually yields under the weight of the heart, the
apex descends to the sixth, exceptionally to the seventh intercostal space.
Parrot has observed it in the eighth intercostal space. The right angle of
the heart descends to the level of the insertion of the right sixth or seventh
costal eartilage. Laterally it displaces the lungs. The apex is removed
farther and farther from the median line, as the insertion of the vena eava
does not allow the heart to move toward the right. The apex may touch
the ribs finally at the axillary line.

After the apex has been carried a certain distance to the left, it must |

also be carried backward. If, for example, the apex has ecorresponded to
the axillary line, the heart must undergo forcible torsion around a pivot

formed by the two vena cavie, the apex being situated then in a plane pos- . |

terior to that to which it corresponds normally. TUnder these conditions
the right auricle tends more and more to approach the thoracie walls. If
the hypertrophy affects the left ventricle alone, the right heart appears like
a mere appendix of this ventricle. If, on the contrary, the hypertrophy is
confined to the right ventricle, the apex is less prominent, the heart as-
sumes somewhat the shape of an alms-bag, and upon eutting both ventri-
cles transversely, the heart is found to be more or less symmetriecal.

There is no doubt of the existence of hypertrophy if the heart weighs
500 or even 400 grms. It is exceptional to find the weight greater than
900 grms., but 1,000, 1,500, and even 1,700 grms. have been reported.

The walls may be rezarded as hypertrophic if the thickness of the left
ventricle exceeds 15 mm., that of the richt ventricle T mm. The left ven-
tricle and the septum have been observed to attain a thickness of 30 and
even 40 mm. Hypertrophy of the auricles begins at 4 mm.

The columnze carnew, especially those of the first order, also inecrease
in size in hypertrophy of the heart.
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According to Hyrtl, Koelliker, Rokibansky, and others, the diameter of
the muscular fibres of the heart is inereased in hypertrophy. Others be-
lieve that new muscuolar fibres develop, but this view is entertained by few.
According to Weismann and Zielonko, the fibres inerease not alone in
breadth but also in length. Rindfleisch, in proof of the formation of new
fibres, makes the statement that certain cells present two or more nuclei.

Finally, according to a broader hypothesis, hypertrophy of the heart is
produced :

1. By the growth of the old fibres.

2. By the formation of new fibres.

3. By the development of interstitial connective tissue.

4. By an abundance of adipose tissue.

5. By the development of vessels.

6. Finally, by increase of the nerves and ganglia.

Letulle * has shown that cardiae hypertrophy, especially that which ac-
ecompanies valvular lesions, begins at an early period. It affects the fibres
in an Irregular manner, i.e., the hyperplasia is disseminated, but limited to
the region subjected to increased work—the region being determined by
the site of the obstacle to circulation. In the midst of changed fibres are
found healthy ones, although Letulle has been unable to discover the law
of their loealization. According to Letulle it is also characteristic of the
hypertrophie fibres that, instead of being polygonal like the normal fibres,
they have a tendency to become eylindrical or even ovoid.

Little by little the muscular fibres compress the interstitial conneective
tissue and the vessels. It follows that the blood-supply to the muscles
diminishes in proportion as the hypertrophy increases; hence the occur-
rence of granulo-fatty degeneration.

Obesity of the heart must not be mistaken for fatty degeneration. The
former is characterized by the presence of a few shining granules around
the nuclei of the muscies; in granulo-fatty degeneration the fibres lose
their longitudinal and transverse striation, and they become pale and brit-
tle. The nuclei are more resisting, and in advanced fatty degeneration they
may be stained by picrocarmine and then appear isolated in the fatty tissue.

Renaut and Landouzy * have observed another lesion, viz., a sort of rup-
ture of the fibres at the level of the strim of Eberth. In addition, the
lesions of sclerotic myocarditis are also observed, but they are presented,
according to Letulle, under two forms. Sometimes the hyperplasia of the
interstitial connective tissue separates the musecular fibres individually, or
collects them in groups of three or four. In the second form the fibres,
not being very distinet from one another, present the appearance at first
sight of a hypertrophic fibre, although in reality the fibres are atrophied.

! Letulle : Recherches sur les hypertrophies secondaires. Thése de Paris, 1879.
! Renant and Landouzy, Soc. de biologie, 1877,
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We have seen, in describing the myocardium, that the museular fibres
are destitute of sarcolemma. They are united by loose connective tissue,
which contains the vessels and nerves.

Under the pericardium this connective tissue is loose ; under the endo-
cardium it is so close that it presents no meshes. The stroma of the heart
is connected almost dirveetly with the primitive fibres, and if we remember
that the conneetive tissue forms the origin of the lymphaties, it follows that
the muscular fibres are directly swrrounded by the lymphatic meshwork.
In hypertrophy this tissue undergoes the changes mentioned in the chapter
on selerotic myocarditis.

At a later period the interstitial tissue itself undergoes fatty degenera-
tion, especially at the surface beneath the pericardium.

Letulle describes two forms of this cirrhosis, the perivascular and peri-
fascicular. The former is observed particularly around the arteries of me-
dinm and small calibre. Hence the pateh of cirrhosis radiates in an irregu-
lar manner, separating the secondary bundles in the vicinity and pressing
in between a certain number of primary bundles which are isolated and
made to atrophy.

Fascicular ecirrhosis is characterized, in the beginning, by a narrow
band of perifascicular tissue, showing embryonie nuclei. In proportion
as the eirrhosis advances the embryonic cells diminish in number and size ;
as the fibrous bands inerease in thickness, the muscular fibres which they
surround soon undergo atrophy.

Hypertrophy of certain muscular fibres is associated, accordingly, with
cellular hyperplasia and muscular atrophy in other parts.

As the hypertrophy progresses chronie arteritis, atheroma, and ecalear-
eous degeneration are found in the vessels of the heart.

T S



CHAPTER XXXI.
HYPERTROPHY OF THE HEART.—(Continued.)

Tae first symptom which attracts attention in a patient suffering from
hypertrophy of the heart is the elevation of the ribs by the preecordial
impulse. This elevation is particularly well marked in the region of the
apex, but extends often to the entire cardiac region ; the sternum itself is
sometimes elevated. This symptom is better marked when the patient
stops breathing ; it may be absent either because the lung covers a large
part of the heart, or because the fatty degeneration of the myocardium
considerably diminishes the heart’s energy. On the other hand, the phe-
nomenon of impulsion may be produced by nervous palpitations.

In addition, a notable prominence of the ribs and sternum is observed
in the region corresponding to the hypertrophie heart, particularly in
very marked and chronic eases. This is produced by the projection of
the ribs and even of the sternum, and also by the enlargement of the in-
tercostal spaces. But before this projection is interpreted as the result of
cardiac hypertrophy, we must be satisfied that it is not a congenital defor-
mity or the effect of curvature of the spine.

The hand, when applied to the thorax, detects a vigorous impulse,.
which is soon inereased by the emotion produced in the patient by the
examination of his heart. The impulse is felt either at the apex alone
or more frequently over the entire surface corresponding to the ven-
tricle.

Examination shows that the apex is lowered to the sixth, seventh, or
even the eighth intercostal space ; it is found most frequently in the sixth
space. On the other hand, on account of the fixed and immovable attach-
ment of the inferior vena cava, the heart is carried altogether to the left,
the apex being situated 11, 12, even 16 etm. from the median line. Next
the transverse axis of the heart begins to turn around the vena cava as a
pivot, and is carried backward more and more. The apex is then covered
more and more by the lung, and when the organ is very much enlarged,
the apex beats less foreibly against the thorax than at the beginning of
hypertrophy.

If the hypertrophy is not confined to the left heart, the right or hepatic
angle of the cardiac triangle is also lowered, and corresponds to the inser-
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tion of the right sixth or seventh cartilage. If dilatation of the right auri-
cle oceurs at the same time, the right border of the heart is removed to a
distance of 3 or even 4 etm. from the median line.

In order to obtain the measurement of the heart in the manner which
I have previously described, prolonged percussion is necessary, and this is
often impossible on account of the anxiety of the patient.

Ausecultation often shows that the intensity of the sounds has inereased,
and at times they may be heard at a distance. In certain cases in which
Laennec and others have heard the pulsations at a distance, the stomach
was filled with gas and acted as a sounding-board. In other cases the
impulse of the heart against the fluids and gases contained in the stom-
ach has produced a peculiar bruit, called auriculo-metallic. In a case of
pyopneumothorax under my observation, each beat of the heart produced
a suecussion sound,

The area in which the heart sounds are heard is very much increased
upon the anterior surface of the chest; in such cases, also, the heart
sounds are readily heard posteriorly.

In certain cases the transmission of the heart sounds oceurs not alone
through the left lung, but they may be heard behind the right lung,
although no lesion of the lungs is present to render them a better con-
ductor of sound.

Auscultation usually discloses changes in the timbre of the bruits;
they are deeper or more sonorous, but, as a rule, no blowing murmur is
present if the arteries are healthy.

What are the conditions which give rise to a blowing murmur? When
a blowing murmur is heard it is situated at the apex, is systolic and soft;
this is a blowing murmur of mitral insufficiency, produced by dilatation of
. the cavities and induration of the walls. When this insufficiency is pro-
duced it is impossible to approximate the columnse carnex of the first
crder, which, by their apposition, close the mitral valves. If the three
principal pillars of the left ventricle cannot approach in systole, this re-
sults in a patulous condition of the mitral canal and consequently insuf-
ficiency from dilatation of its valves.

Now, as the muscular tissue does not pass in a single moment from
physiological conditions to the pathological state, it follows that when
this lesion oceurs the systolic blowing murmur of insufficiency is pro-
duced especially when the heart is fatigued, and does not result when the
heart is in repose. It is, therefore, right to suppose that this special
blowing murmur, produced by insufficiency from dilatation of the cavities,
will be an intermittent blowing murmur for some time before becoming
continuous, while the insufficiency due to selerotiec endocarditis gives rise
to a constant blowing murmur which does not disappear.

This peculiar quality of intermittence, added to an increased size of
the heart, enables us to make the diagnosis. At the same time it is nat-
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ural that this murmur should be a murmur of mitral insufficiency, and
that at the beginning it shoulid be intermittent, only appearing when the
heart 1s fatigued. This is illustrated by the following observations :

Opservariony LXL—P, L , aged sixty-two years, entered the hospital
January 18, 1879. Upon admission the patient presented the signs of
mitral insufficiency. Apex beat in the sixth intercostal space, 16 ctm.
from the median line. The upper border of liver corresponds to insertion
of fifth cartilage ; vertical border of heart is 2} ctin. from the median line.
Blowing murmur heard at apex and propagated toward the axilla; bruit
is systolie, begins with the ventricular systole, lasts thronghout the entire
sy stole, covers the second sound, and is pmlmlged into the greater period
of silence (paradox bruit). No ﬂpprecmble click of the semilunars. Pulse
small and regular.

Diagnosis.—Hypertrophy of left heart and mitral insufficiency.

January 30th.—A rough systolic murmur is heard over the aortic orifice
and is prolonged into the right second intercostal space. The second
sound is not distinet ; the beginning of a diastolic murmur is heard. The
diagnosis was then made : dilatation with roughness of the origin of the
aorta, with slight insufficiency.

Two years ago the patient had been taken sick suddenly, while walking,
with an attack of suffocation. He remained at home a week, then re-
turned to work, but was compelled to give up permanently at the end of
three weeks. Upon admission he was suffering from considerable dyspneea
and cedema of the lower limbs. The heart was in the condition described
above.

Under the administration of digitalis the dropsy and dyspncea dimin-
ished ; it was then found that the mitral insufficiency observed in the
beginning was n:ml_v temporary, and that the organie lesion was situated at
the aorta. April 2d the patient left the hospital much improved, but re-
turned on May 3d. The dyspneea has returned accompanied by pulmo-
nary congestion. The symptoms gradually grew worse and the case termi-
nated fatally.

Autopsy.—The heart weighs 845 grms. (including the aorta up to the
subclavian artery); the hypertrophy affeets mainly the left heart. The
pulmonary artery is healthy. The aorta is atheromatous and eontains pro-
jecting caleareous patches at its origin. The valves are flexible but rough-
ened and thickened ; one of the valves is attached to the wall by small
gllitmeiis which prevent its complete closure. The main arteries ave

ilate

The walls of the left ventricle are 35 mm. thick (normally 13 mm.), and
its cavity is very much enlarged. The mitral valve is healthy, but the
pillars cannot be brought into complete apposition ; there is insufliciency
from dilatation. The muscular tissue is yellowish and firm.

Osservarioy LXIT.—Duke de la E—— suffered for a long time from
gout, then dyspepsia, and finally dyspncea, He long presauted the signs
of considerable hypertrophy of the heart without a hlowmrr murmur. To-
ward the close of life a blowing murmur appeared at the apex but could
not be heard at every auseunltation. He died finally of ursemia.

At the autopsy the heart was found markedly hypertrophied (excentrie
hﬁg&ﬂj‘ﬂphj] without valvular lesion. There is mitral insufficiency from

tation
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The following are the measurements of the heart :

e e e e s 920 grammes.
Circumference of pulmonary artery.............. 8 mm.
i “ROERR, e S Thed
Thickness of walls of left ventricle.............. 365
1 s ik llg].'lt KK o ispd et on - RIS 13 0k

The tissnes were firm but had the appearance of fatty degeneration. The
liver was markedly cirrhotic ; kidneys very small, contracted.

Opservarron LXIIL. Mitral Insufhciency from Dilatation.—J. C—, aged
fifty years, entered the hospital February 17, 1882. For twenty years the
patient has had pains occasionally in the feet and knees ; creaking felt in
the right big toe and both knees.

At the present time he is suffering from marked feeling of oppression ;
cedema of the lower imbs. Pulse small and irregular. Apex beat in sixth
intercostal space, 16 etm. from the median line. Upper border of hepatie
dulness at fifth xib. A systolic murmur at the apex, propagated toward
the axilla. The liver projects beyond the false ribs and is painful on pres-
sare. Urine scanty and albuminous. Digitalis administered.

February 21st.—Heart more regular ; murmur not heard.

March 2d.—Murmur has reappeared.

March 18th.—The two heart sounds present the galloping rhythm ;
persistence of the murmur, especially toward the axilla.

March 23d. —Sl]rrhtretl action of the apex observed at the beginning of
systole. On acmunt of this phenomenon on the one hand, and the inter-
mittence of the murmur on the other hand, I diagnosed valvular insuffi-
ciency from dilatation, and inelined to the idea of pericardial adhesions.

March 30th.—(Edema increased ; respiration very difficult.

April 4th, —Murmur has disappeared.

April Tth.—Patient died.

Autopsy. —Mitral insufficiency without valvular lesion. Heart weighed
600 grms. Left ventricle walls 27 mm. in thic kness, pulmonary orifice
95 mm. in circumference, aortic orifice 85 mm. in circumference. Heart
muscle very firm. Passive congestion of liver and kidneys.

To recapitulate : When a patient is suffering from great hypertrophy of
the heart, if a soft systolic blowing murmur is heard at the apex, and if
this murmur is intermittent and is not accompanied by the small pulse of
mitral disease, we may make a diagnosis, with tolerable certainty, of mitral
insufficiency from dilatation. The same remarks hold good with regard to
tricuspid insufficiency, but the latter results much less frequently from
hypertrophy than from dilatation. It will be discussed under the head
of dilatation of the heart without hypertrophy.

Such are the siens of cardiac hypertrophy before degeneration of the
muscular tissue has occurred. Changes in the myocardium finally oceur
and give rise to diminution in the vigor of the contractions of the heart
and consequently to intermittence of the pulse, arhythmia, and finally
asystole.

On the other hand, hypertrophy predisposes to pulmonary and cerebral
congestion and hemorrhage
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CHAPTER XXXII.
THE CAUSES OF HYPERTROPHY OF THE HEART.

HyrerTroPHY Of the heart is never primary ; when the cause is not found
in the heart itself, it 1s present in other organs.

Corvisart believes that frequent excitement, especially the depressing
passions, will give rise to hypertrophy. Masturbation and excessive coitus
are also regarded as causes of palpitations and hypertrophy. In these
cases the hypertrophy is symptomatic of a nervous affection.

Prolonged and arduous labor will also produce hypertrophy in porters,
miners, smiths, ete. Forced marches also act in the same manner, as does
exercise on horseback. These facts are in aecord with the theory of Cor-
visart, who thinks that hypertrophy is always the result of the effort of the
organ to overcome abnormal resistances.

Others think that it is the result of inflammation by propagation or of
a nutritive irritation which ends in the proliferation of the tissue. How-
ever this may be, whenever the circulatory equilibrium is lost and a new
obstacle is presented, the heart is excited by a reflex act to make an effort
to overcome this obstacle.

Tue Varwovs Forms or HypErTROPHY cAUsED BY Carpiac LEstows.

Hypertrophy is partial at first, and this justifies Corvisart’s theory that
the part which hypertrophies first is that which makes the effort to over-
come the obstacle created by a lesion. Thus if the obstacle is situated in
the course of the arterial blood, the left ventricle first hypertrophies ; if
the obstacle is found in the course of the venous blood, the right ventricle
first enlarges.

The determination of hypertrophy of the left or right heart follows in
the simplest manner by the method for measuring the heart which I have
indicated. When the left side alone is heavier and is depressed, left hyper-
trophy is present ; when the right angle alone is depressed, there is right
hypertrophy ; when both are lowered, general hypertrophy.

The causes of hypertrophy of the left heart are :

1. Stenosis of the orifice of the aorta.

2. The prearterial aortic stenosis described by Vulpian.
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3. Imsufficiency of the aortic valves,

4. Stenosis of the aorta in a part remote from its origin.

5. Chronic endaortitis, which destroys the elasticity and consequently
the function of the vessel at its origin.

6. Aneurisms of the aorta.

7. Mitral stenosis. The hypertrophy then affects not only the ventricle
but also the left auricle.

The causes of hypertrophy of the right heart are :

1. Congenital or acquired stenosis of the pulmonary artery.

2. Congenital stenosis of the aorta and pulmonary artery.

The most active eause of general hypertrophy of the heart, more active
even than valvalar lesions, is furnished by pericardial adhesions, particu-
larly by obliteration of the pericardial cavity.

Before passing to the consideration of the extracardiac causes of hyper-
trophy, we will describe the characteristies of cardiac dilatation.

Carprac Dirararion,

We have stated that the determination of hypertrophy requires the
coinecidence of at least two of its principal characteristics, viz. : 1, increase
in volume with increase in weight ; 2, increase in volume with thickening
of the walls ; 3, increase of weight with thickening of the walls. If we
find inereased volume without increased weight, or even with diminished
weight, we say that dilatation is present in the same manner as if there
were increased volume without inereased thickness of the walls, better still
with diminished thickness.

The dilated heart presents a volume greater than that of the normal
heart ; it encloses a greater quantity of blood, so that when the latter is
removed the organ does not weigh more than normally, despite its volume.
If, after having emptied the heart of blood, water is injected inte it, we
will be astonished at the quantity which may be introduced into the organ.
When it is still in situ the heart pushes back the lungs, but particularly
the diaphragm until it projects at the epigastrium.

The walls of the heart are thinned ; the thickness of the left ventricle
may diminish from 12 mm. to 5, 4, even 1 mm. The walls of the right
ventricle diminish still more in thickness than those of the left.

Examination of the interior of the heart gives the idea of a heart re-
duced to its two enveloping membranes. The columnze carnea of the first
and second order no longer project ; those of the third order are effaced.
It seems as if the heart were unfolded. The orifices are enlarged and the
valves become insufficient.

The fossa ovale is enlarged and the valve of Vieussens no longer closes
the foramen Botalli. A communication between the two auricles is again
effected.
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Dilatation of the heart is usually general ; when unequal, it affects the
ventricles more than the auricles. It involves the right heart more fre-
quently than the left. Among 45 cases of cardiac dilatation, Lancereaux
found 39 confined to the right heart. In two cases there was obliteration
of the pulmonary artery and in two others communication between the
two sides of the heart ; in some eases the auricles were more affected than
the ventricles.

Dilatation, then, is a sort of distention of the heart without the ability
to veturn upon itself. Its causes are of two kinds: on the one hand, ob-
struction to eireulation ; on the other hand, changes in the myoecardium,
either from age or fatty degeneration.

Does temporary dilatation oceur without asystoly? Beaun admits it in
chlorosis, hydremia, typhoid fever, the eruptive fevers, yellow fever, inter-
mittent fever during the attack. Panot also admits it and says that it is
accompanied by a blowing murmur with the first sound at the base, and
due to tricuspid insufficiency. This view is also held by Professor Fabre,
of Marseilles.

But despite the authority of these writers I cannot admit the oceurrence
of this temporary dilatation. In some cases the bruit at the base is found
in the left second intercostal space ; it is situated in the pulmonary artery,
is due to ansemia, and measurement of the heart shows no inerease in size.
In endocarditis a temporary insufficiency occurs from atony of the papil-
lary muscles, but this is a mitral insufficiency. In typhoid fever we have
to deal with changes in the myoecardium—with a true myoearditis—with-
out notable increase in volume, etec. We are compelled, therefore, for the
present, to admit the existence of chronie dilatation alone.

Its symptoms are of two classes. On the one hand, the physical signs
of increased volume, which are furnished by measurement. These enable
us to observe that both angles of the cardiac triangle are lowered, that the
lower berder of the heart has become more or less completely horizontal,
that the apex is farther removed from the base.

The functional symptoms are furnished by the pulse, but they are con-
founded with those of degeneration of the myocardium. The pulse is
feeble and irregular.

But the course and progress of cardiac dilatation are shown better by
the venous stasis which appears in the neck, face, liver (the volume of which
is increased thereby), in the intestinal vessels and the veins of the lower
limbs (where it produces cedema). At the same time the venous ecireula-
tion grows weaker, little blood is carried to the lung, and the pulmonary
veins become congested.

At a later period the dilated tricuspid valve yields and then appears the
real sign of its insufficiency, viz. : the reflux in the jugulars. However, aus-
cultation does not disclose a blowing murmur at the xiphoid eartilage ; the
blood which distends the cardiac cavities is almost motionless and does

I e e
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not give rise ordinarily to a pathological bruit. It is only in exceptional
cases, when, despite the distention, the heart still possesses a certain amount
of energy, that the contraction of the right heart produces sufficient vibra-
tion of the blood to give rise to a blowing murmur. In such an event the
murmur is situated near the xiphoid appendix and along the lower border
of the heart. Its situation might lead us to believe that it is produced as
well in the hepatic vein as in the auricle, because blood which is forced back
into the right auricle never gives rise to a blowing murmur to the right of
the sternum. The murmur in question is temporary, being heard one day
and then not for a number of days.

Parrot ' has deseribed, under the term asystolie bruit, a murmur which
appears to be due to trieuspid insufficiency rather than to asystoly. In the
seven cases reported by this writer he heard a blowing murmur in the left
fourth intercostal space in all the patients except the fourth, in whom the
murmur was heard in the fifth interspace. All these patients presented
more or less distinct insufficiency and degeneration of the myocardium.
Parrot attributes the murmur to dilatation and insufficiency due to asys-
toly. I confess that my investigations on this subject have not led to the
same result. I have found that when asystoly develops, pre-existing mur-
murs diminish in intensity, and, on the other hand, where there was no
pre-existing murmur, none is produced at the time of asystoly. If Parrot’s
theory were true, all patients with cardiac disease who die of asystoly
should present this peculiar murmur before death.

Tae Extracarpiac Cavses oF HyperTroPHY AND DinataTioNn oF THE HEART.

These causes are very numerous and are furnished by the organs of
circulation and the viscera.

INFLUENCE OF AORTIC LESIONS UPON THE HEART.

1. Stenosis and Obliteration of the Aorta.—Congenital stenosis of the
aorta appears to be more frequent in the female sex than in the maseuline.
During life it gives rise to the signs of chlorosis (Rokitansky, Virchow). It
is associated very frequently with insufficient development of the genital
organs (testicles, penis, uterus, ovaries), but this coincidence is not con-
stant (Virchow).

Two conditions may be presented by the heart. Either it is in a con-
dition of arrested development and is then small in proportion to the size
of the aorta;* or the heart is normal and reacts to the small size of the

! Parrot: Sur un bruit de soufle cardiaque symptomatique de V'asystolie, Arch.
Gen. de Méd., Avril, 1865, t. ler, p. 385.
? Dumontpallier: Gaz. Méd., 1857,
15
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artery by becoming dilated and hypertrophied (Legrand," Barth,” Andral ).
In such cases, despite the cardiac hypertrophy, the circulation remains
very slow and results in brown induration of the lungs with dilatation of
the right side of the heart. When the stenosis of the aorta occurs at a
later period hypertrophy always takes place.

2. Atheroma of the Arteries.—Atheroma of the arteries is a frequent
cause of cardiac hypertrophy,’ not always on account of the narrowing of
the vessels (which oecurs in certain cases) but especially on account of the
loss of elasticity of the arteries. The elasticity of the vessels adds nothing
to the sum of impelling forees, but it diminishes the resistance to the en-
trance of blood into them.” .

Ch. Roy® has found that the extensibility of the arteries is greatest
when the pressure within them is equal to that to which they are subjected
during life.

The degree of elasticity is approximately the same in the aorta and its
branches. It is readily modified by diseases which affect nutrition. The
pulmonary artery presents an extreme degree of elasticity.

In cases of atheroma of the aorta and the arteries, dilatation of the left
heart with hypertrophy usually oceurs, generally in proportion to the vascu-
lar lesion ; sometimes even dilatation with atrophy oceurs when the patient
is in a condition of marasmus.

It is not only atheroma of the aorta which produces hypertrophy. In
Polotebnow's four cases, in some atheroma was present in the arteries of
the upper limbs, in others in the arteries of the lower limbs. In 23 cases
of chronic endarteritis with sclerosis (without nephritis), A. L. Galabris°
found a marked hypertrophy of the heart 13 times. Chronic endarteritis
and sclerosis of the coronary arteries do not produce hypertrophy of the
heart, but atrophy and fatty degeneration of the myocardium.

3. Aneurism of the Aortaand Large Arlerial Trunks.—The heart is often
hypertrophied in aneurism of the aorta, but not constantly. Sénac® had
stated that when the aneurism causes no obstruction to the circulation of
blood, it does not produce hypertrophy. Pitres® accepts this view but

! Legrand : Du rétrécissement de 'aorte. Paris, 1834.

¢ Barth: Des rétrécissements congénitaux de I'aorte, Thése de doctorat, 1837.

¥ Andral: Clin. Méd., 3- édit., t. iii., p. 62. 1834

4 Polotebnow : Berl. klin. Wochenschr., 35, 1867.

5 Marey: La circulation du sang & 1'état physiol. et dans les maladies, p. 161.
1881.

® Ch. Roy: The Elastic Properties of the Arterial Walls, Journ. of Phys, Cam-
bridge, 1830.

" A. L. Galabris: On the Connections of Bright's Disease with Change in Vascular
System. Thesis, London, 1873.

* Sénac: Traité de la structure du eeeur, ete, t. ii., p. 407.

9 Pitres: Des hypertrophies et des dilatations cardiaques indépendantes des lésions
valvulaires, Th'se d'agregation, p. 14. 1878,
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states that although hypertrophy is not constant it is nevertheless very
frequent. Among 58 cases of aneurism which he collected in the ** Bulletins
de la Société Anatomique,” the heart was dilated or hypertrophied 53 times,
atrophied once, and normal only 4 times.

The following is a résumé of his observations:

Aneurism of the arch of the aorta, 38 cases:

Hypertrophy, considerable..................... 10 cases.
= TEPELT R EIRETE TR, (U e A, FhEEE
Ly a3 [2) 37 2 e B S A s
TR MY ity el BT RNl Mot g o Dl g * ke
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Aneurism of the thoracic aorta, 13 cases :

Hypertrophy, eonsiderable. ... .....c. ..cimaua 1 case.
£t plprhde e e ian il Tidnoiie slodemrm 9 cases,
& mpderateis i ol dris Sl 1 case

Enintatongmmplen: ol LR e et sl Gt T st

Bammals S is oo O e e S e 1 L

Hypertrophy, considerable..................... 1 case
it T e e e 2 cases
2 minderatel e T e 1 case.

Shlatabian mimmpla s e S s sae 2 cases.

L 5T wr b it e R e e e T e R e R 1 case.

While Wunderlich and Bamberger regard hypertrophy as constant,
Stokes shares Sénac’s opinion, and believes that when valvular changes are
not present the aneurism does not entail an excess of labor upon the
heart.

Axel Key has found that in eighteen cases of aneurism of the ascending
aorta and the arch, hypertrophy was not observed ; slight dilatation of the
left ventricle was noted once. Quincke and Frederiei have found that the
heart is usually not hypertrophied.

The following table gives the results of Pitres’ investigations concern-
ing the influence of aneurisms of the arteries of the limbs:

Aneurism of the brachio-cephalic trunk alone, 3 cases:

Hypertrophy, slight ............. S AR et 1 case.
gE PODERTANE o0 v S e i O Sl e
Normal........ L P PO T L DL 1
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Aneurism of the internal earotid, 1 case :
Hypertrophy, moderabe, .. 1 case.

Aneurism of the carotid, subelavian, and brachio-cephalie trunk, 1 case :
Hypertrophy, moderate. ... ..., ..c.iciiiiiiaisn 1 ecase.

Aneurism of the primary iliac arteries, 1 case :

Hyperieophy. "eonsiderable . . . . . ..o ovoionme oot 1 case.

Aneurism of the renal artery, 1 case:
Hypertrophy, considerable. ... ... coueeannimnness 1 case.

It follows from all these investigations and from my own observations
that the aneurism itself very often produces a slight but rarely a consider-
able hypertrophy.

4. Pregnancy.—Woman appears to be endowed with a greater heemato-
poietic power than man. Every month she loses more or less blood and
usually is not very much affected thereby, even if the amount lost reaches
550 or 600 grammes. It would be interesting to know whether this
loss is repaired only after the menses, or if the menstrual flux is not pre-
ceded by a sort of plethora. The prodromata which are manifested for
a few days in some women, the swelling and tension of the breasts, the
heat or congestive flushes of the head, and on the other hand the appar-
ent congestive condition which develops when the menses are delayed,
the relief which follows the menstrual discharge, ete., lead to the idea that
the menses are preceded by a sort of plethora,

When pregnaney occurs menstruation ceases and a part of the ele-
ments of nutrition are supplied to the foetus, What effect is produced
upon the blood and circulation ?

Heidenhain's experiments ' show that the weight of the blood in rab-
bits compared to the weight of the body inereases during pregnancy from
9.55 per cent. to 6.84 per cent. This increase does not oceur until the
second half of pregnancy and reaches its maximum at the moment of par-
turition.

Does this occur in women? This is difficult to prove, but the best
argument in its favor is found in the fact that pregnant women often
complain of a sort of plethora and that they are relieved by bleeding.
The proof of increased tension has been sought in the characteristies of
the pulse, but the traces furnished by the sphygmograph indicate rather
the variations of tension than the tension itself. The actual condition of
our knowledge, then, allows us to assume that during pregnancy there is
a certain increase in the quantity of blood and a probable increase of ar-
terial tension.

—

"Heidenhain: Arch, f. Heilk , Neue Folge, Bd. I, p. 536.
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The researches of Andral and Gavarret, Becquerel and Rodier, and
others show that the blood contains during pregnancy more water and less
albumen, and in the latter months a little more fibrin. Quinquaud’s' inves-
tigations have furnished the following results :

Healthy women. During pregnancy.
Heemoglobin. . .......cia.... 88.50 per 100 62.50 per 100
Absorbent power of the heemo-
globin for oxygen.......... 160 e. ctm. 100 e. ctm.
Solid substances,............ 80 T4

The blood of the pregnant female is therefore relatively impoverished.
But with regard to the production or aggravation of cardiac hypertrophy,
the most important conditions are the mechanical ones, and it seems to
follow that the heart, having a larger amount of blood to move, and the ar-
terial tension being inereased, must be subjected to increased effort on ac-
count of pregnancy. This increased effort first falls upon the left heart.
At a later period, toward the close of pregnancy, many women experi-
ence a dyspncea which indicates diminution of the respiratory area and
increased labor on the part of the right heart.

The question now arises, Is the heart hypertrophied or merely dilated
during pregnaney ? In 1828 Larcher® stated that almost all females who
died during pregnaney or after delivery presented increased thickness of
the walls of the left ventricle. In 1859 this writer stated that, judging
from the results of 130 autopsies made upon women who had died of puer-
peral fevers, he could affirm that “the heart, in the human species, is nor-
mally hypertrophied during the course of gestation.”

But, as we stated above, in establishing the anatomical characteristics of
hypertrophy, the thickness of the walls does not suffice for the determina-
tion of this condition ; there must also be an increase in weight propor-
tionate to the increase in the thickness of the walls.

Blot concludes that during pregnancy there is an inerease of more
than a fifth of the total weight of the heart. This hypertrophy is confined
almost exclusively to the left ventricle, and is remarkable from the fact that
it is temporary like the uterine hypertrophy. I must confess that Blot’s
investigations have not convinced me, as they were made upon ounly twenty
females, and the weight of the hypertrophied heart did not exceed 291
grms., a very slight increase above the average weight.

Duroziez also concludes, as the result of percussion according to
Piorry’s method, that the heart is hypertrophied during pregnancy. I
am still less convineced by the results of this investigation. In the first

LS

! Quinquand : Chimie pathol. Delahaye, 1880,
1 P. Méniére : Arch. Gén. de Med., 1828, t. xvi., p. 389.
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place the method of measurement is very inaccurate, and in the second
place it indicates merely a displacement of the heart by the distended
abdomen.

The measurements which I have made upon pregnant women have
been rendered very difficult on account of the weight and size of the
breasts. The displacement of the heart upward makes the lower border
more horizontal, and thus eauses a greater separation of the apex from the
median line. Letulle, by employing my method for the measurement of
the heart, has obtained the following figures :

Number of Distance of apex from
observations, medinn line.
Non-pregnant women, 18 to 30 years old,.. 12 6 to 9etm., average 71
A kE o) «w e L 13 Gto 9 ¢ Bl
Pregnant women, 18 to 30 years old... .... 8 Bto 11 * -0
Women, less than 24 hours after delivery,,, 18 BtolD * w01

I have come to the eonclusion that in pregnancy, especially toward the
close of the period, the heart is pushed upward and its apex removed far-
ther from the sternum ; in addition, there isa greater tension, at first in the
left cavities, then in the right, and also dilatation of the heart. This dilata-
tion is accompanied perhaps by a very slight hypertrophy, which is prob-
ably acquired only after a number of pregnancies.

Apart from dilatation and hypertrophy, does pregnaney entail a greater
liability to the production of diseases of the endocardium ? The numerous
cases of heart disease which have come under my observation include
hardly any which have been contracted during pregnancy. I am con-
vinced that not more cases of acute endocarditis or pericarditis develop
during pregnancy than at other times.

But if pregnancy and parturition do not give rise to acute affections of
the heart, the same cannot be said concerning the puerperal condition.
Articular and cardiae affections form part of the class of puerperal diseases.

J. Bouley admits in puerperal affections a sort of rheumatism, entirely
analogous to non-puerperal acute rheumatism, and purulent infeetion giv-
ing rise to articular and cardiac lesions which resemble rheumatism.

Casanova and Buequoy have shown the frequency of valvular endoear-
ditis during the puerperal state.

Pregnaney, and partieularly the puerperal condition, may give rise, ac-
cordingly, to endocarditis, pericarditis, and myocarditis with a tendeney to
suppuration, even if the heart was previously healthy. But this action is
much more marked if the patient has suffered previously from a cardiac
affection. We will attempt to give the measure of the danger.

If the patient is suffering from a cardiac affection—usually a chronie
valvular endoearditis—if the general condition is good and the other or-
gans of cireulation are healthy, she will do very well during the first months

I = i v iy e e
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of pregnancy. Bad symptoms must be looked for after the fifth month.
These symptoms may be confined to some nervous disturbances, an exag-
geration of the dyspneea on effort, and palpitation. These phenomena will
be so much more marked the more pronounced the eardiac hypertrophy.
Acute pulmonary congestion, passive congestion, and cedema may also be
produced under such cireumstances.

The patients will be more or less exposed to these dangers according
to the character of the affection. According to Spiegelberg,' the patients
who are most exposed during this period are those suffering from aortic
insufficiency, while those suffering from mitral disease have more to fear
during the puerperal period. Loehlein,” on the contrary, thinks there is
more danger from mitral lesions during pregnancy. It is difficult to ar-
rive at any positive conclusion on this subject on account of the small
number of observations in which the distinction between the character of
the cardiac lesions has been made. But if hypertrophy is considerably
advanced and the auxiliary organs are involved, if granulo-fatty degenera-
tion has begun, there is danger that pregnancy will be followed by grave
consequences. Epistaxis, heemoptysis, and hsematemesis may supervene ;
cerebral hemorrhage has been observed several times by Ollivier. Finally,
the granulo-fatty degeneration may make rapid progress and lead to dropsy,
asystoly, and death.

MacDonald * thinks that the patient is liable to great danger during
the second stage of labor, 7.e., from the efforts at expulsion. I have already
indicated the dangers of the puerperal period ; these have been insisted
upon particularly by Spiegelberg and MacDonald.

It is evident then that pregnancy constitutes a real danger to patients
suffering from cardiac disease ; afterward the cardiac affection of the mother
becomes a source of danger to the infant. But I do not think that we
should go to such an extreme as M. Peter, who says : If a patient suffering
from cardiac disease belongs to the female sex, she should not marry; if
married, she should not be allowed to become pregnant ; if she has been
delivered, she should not nurse the ehild.

I append the table compiled by Porak from 84 observations :

The stationary condition has been noted 21 times ....... 25.00 per cent.
Temporary aggravation, 4 times.................. oot AL I
Persistent aggravation, 51 times......... e BTN
Improvement during child-bed, 22 times ........... L D
Labor aggravated the symptoms, 11 times.............. 13.09 -

! Bpiegelberg : Mittheilungen aus d. Gynzkol. Klinik. (Monatschr. f. Geburtsk., 28,
p- 459). Handb. d. Geburtshuelfe, 1879.

* Loehlein : Ueber d. Verhalten d. Hneuerzens b. Schwangeren u. Woechnerinnen
{Zeits. f. Geburtsk., 1 B., 3 H., 454, 1876).

# MacDonald : The Bearings of Chronic Disease of the Heart upon Pregnancy,
Parturition, and Childbed. London, Churchill. 1878,
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CHAPTER XXXIII.

HYPERTROPHY AND DILATATION SECONDARY TO DISEASES OF OTHER
ORGANS,

LEesions oF THE Kipxeys axp Uninary PAssAGEs.

BricaT was the first to notice the frequent coincidence of cardiac hyper-
trophy and diseases of the kidney. Among 101 bodies which presented
the lesions of albuminous nephritis he observed hypertrophy of the left
ventricle 52 times, and in half of these cases there was no valvular lesion
which would account for the hypertrophy. Bright believed that the hy-
pertrophy of the left heart was the result of the albuminous nephritis,
and he offered two explanations :

“ The two most natural solutions of this problem,” he says, “appear to be
the following : either the altered blood is an irregular and abnormal ex-
citant of the heart itself, or it modifies the circulation in the capillaries and
small arteries in such a manner as to demand of the heart an excess of en-
ergy, in order to propel the blood through the most remote subdivisions
of the vascular system.”

Three points must be considered in this statement of Bright: 1. The
coincidence of renal affections and hypertrophy of the heart, affecting
chiefly the left ventricle. 2. A theory which makes the cardiac lesion symp-
tomatic of the renallesion. 3. An explanation of the pathogenetic action
of the renal lesions upon the heart.

Now, of these three points the first has been demonstrated again and
again by the authors who have written upon the subject ; the two others
are disputed.

Rayer stated that the lesion of the heart was primary, and that the
renal lesion was the result of the cardiac hypertrophy. This, however, is
a mistake : the renal lesion in question is interstitial nephritis (contracted
kidney), very different from the kidney changed by hypertrophy of the
heart.

Kelsch' has shown that the lesions of the ‘ heart kidney” involve the
epithelium, particularly of the convoluted tubes. The cells are swollen

! Kelsch : Revue critique et recherches anatomo-pathologiques sur la maladie de
Bright, Arch. de Physiol., 1874, p. 722.
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and granular ; there is not the least trace of connective tissue prolifera-
tion. The heart kidney can only simulate the large white kidney—a form
of disease which is associated only exceptionally with cardiac hyper-
trophy.

We must return, therefore, to Bright's theory, which has been accepted
by the majority of writers. But all are not agreed with regard to the
mode of action of interstitial nephritis as a cause of cardiac hypertrophy.
(Gilewski ' assumes a reflex action of the kidneys upon the heart, the con-
dition of the kidneys eausing palpitations which lead to ecardiac hypertro-
phy. This explanation has not been accepted, because generally this hy-
pertrophy only gives rise to moderate palpitation. 0. Weilling has enun-
ciated a still more problematical theory which need not be considered.

Under certain aspects Bright's theory was a chemical one, since the
first result of the renal lesions was an alteration of the blood. But the
view, that a fluid charged with urea traverses the capillaries with greater
diffienlty than another fluid has been disproven by the experiments of
Potain, who found that fluids loaded with urea traversed the capillary tubes
as readily as those which were not so loaded.

The latter part of Bright's hypothesis remains, viz., that the hypertro-
phy of the heart is the result of the reaction of this organ against the inter-
ference with ecirenlation in the small vessels.

In 1856 Traube * adopted this theory and showed that the heart hyper-
trophies in proportion as the kidney atrophies, thus rendering the theory
more explicit. Pitres makes a résumé of the theory in the following
terms :

1. In the final period of Bright's disease a large number of arterioles
and capillaries in the kidneys are destroyed ; the capillary field is thus
diminished and the tension inereased in the aortic system, which contains
the same quantity of blood in less space.

2. At this time the kidney, being destroyed in part, becomes unable to
fulfil its eliminatory funetions, the blood remains charged with a certain
amount of water, which the glands, other than the kidneys, are unable to
expel, and the mass of blood, already cramped in the narrowed vascular
system, is increased still further, thus again increasing the intra-arterial
tension.

3. The hypertrophy of the heart results from this excessive tension
and from the excessive energy which the organ is obliged to employ in
order to struggle against it.

Although aceepting the view of an action of the kidney upon the heart,
many authors oppose the theory of exaggerated tension in the aortie sys-

—— - — -

! Gilewski : Ueber d. muthmassliche Ursache d. Hypertrophie in Morbus Brighti,
Wien. Med., Wochenschr., G0, 1869,

¥ Traube: Ueber den Zousammenhang von Herz und Nierenkrankheiten. Berlin,
1556,
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tem. Lancereaux' has observed more than once that the kidney has been
destroyed and reduced to a fibrous sac full of purulent fluid or cheesy mat-
ter, although the heart was not hypertrophied.

On the other hand, arguments are not lacking to prove that an obstacle
to the renal circulation, apart from interstitial nephritis, may result in car-
diac hypertrophy. Virchow has seen a case of congenital dropsy of the
kidney in which the glomeruli were reduced to a third of their normal
volume, and in which the left ventricle was hypertrophied without any
other lesion to explain it. Rokitansky has noted the coincidence of ab-
sence of one kidney with ventricular dilatation,” and Storch * has observed
hypertrophy of the left ventricle under such circumstances. Quite a num-
ber of similar cases have been observed by various writers.

This theory has been attacked recently by Debove and Letulle. These
writers have recalled the fact that Gull and Sutton believe that the ob-
struction exists not alone in the kidney, but in all the arterioles,” which
present a peculiar change that diminishes their elasticity (arterio-capillary
fibrosis), a change which Debove and Letulle regard as real. According
to these writers, the change in the heart is not produced by the lesion of
the kidneys and capillaries, but it is produced at the same time as the latter
by a similar cause and by the same diathesis.

Debove and Letulle rely upon the result of their histological investiga-
tions. They have observed cardiac selerosis with atrophic changes in the
muscular fibres of the heart. The new formation, according to them,
begins in the vessels; it is at first a periarteritis, then as this lesion pro-
gresses 1t becomes diffieult to recognize exactly its point of departure.
The sclerosis of the kidney and heart, accordingly, consists of a capillary
periarteritis, identical with that found in the small vessels.

On the other hand, these writers recognize the fact that, elinically, the
renal phenomena are predominant in the beginning, and that it is only
toward the close of the disease that the cardiac sclerosis produces the or-
dinary symptoms of cardiac cachexia.

However, future investigations must decide the pathogenetic relations
of these two affections.

Whatever may be the correct theory, it is a remarkable fact that this
hypertrophy presents a peculiar clinical history, which I shall now endeavor
to describe.

A patient presents himself complaining of dyspneea on exertion, and
examination of the heart shows hypertrophy. The apex has descended
into the sixth intercostal space, and is 10 to 12 ctm. from the median

! Lancereanx : Nouv. Dict. des Sciences Méd., Art. *‘ Rein."”

* Rokitansky: Wien. Zeitschr., 1859.

¥ Btorch: Hospitals Tidende Reports, 1863.

' Debove et Letulle : Recherches anat. et clin. sur 'Hypertrophie cardiaque de la
Néphrite interstitielle (Arch. Gén, de Méd., Mars, 1880).
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line ; the right angle of the cardiac triangle is not lowered, the right
auricle is not dilated. There is no blowing murmur present, but an
alteration in the rhythm. Three sounds are heard with the rhythm of
the bruit de galop or the bruit de caille (quail). The urine is found to
contain a small amount of albumen. The lungs and liver are not con-
oested, the lower limbs are slightly cedematous. The diagnosis is then
made of interstitial nephritis with hypertrophy of the left heart.

No blowing murmur is heard in the beginning. It is not until a later
period that mitral insufficiency from dilatation oceurs and is characterized
by the phenomenon upon which I have previously insisted, viz., that before
becoming constant the murmur long remains intermittent, appearing on
certain days, disappearing on others. Then follow the secondary phenom-
ena of hypertrophy with mitral insufficiency ; pulmonary and hepatie con-
gestion are produced, and are soon followed by dropsy and cardiac cachexia,
leading to asystole.

We must again refer to the bruit de galop, and will first establish the
conditions under which it is presented.

Usually the rhythm is composed of three bruits, the first two being ap-
proximated, the latter more remote, and this is the rhythm of galop. In
rarer cases the first sound is isolated, the two others are approximated, and
this is-the rhythm of the cri de la caille (cvy of the quail). Both rhythms
are mere varieties of the same sound ; they are found in the same patient
if we listen to a series of cardiac revolutions. Furthermore, these sounds
always present their maximum in the second intercostal space near the
semilunar valves, and are always heard near the lower border of the heart.
They are due to a reduplication of the first sound, the second portion or
added bruit being more or less delayed in systole, in an analogous manner
to what I have deseribed concerning the reduplication of the sound in
mitral stenosis.

I said above that the two sounds are always heard near the lower bor-
der of the heart. If careful attention is paid, it will be found that the
fivst of these sounds has its maximum of intensity at the left border of the
sternum, near the xiphoid appendix, and that the following one is situated
more to the left. If the rhythm is examined, it is found that the first
precedes the impulse of the apex, and the second coincides with the im-
pulse. It will also be found that the less marked the reduplication is the
more the second sound approaches the fivst ; finally, that when the redu-
plication is replaced by a murmur, this is always systolic.

It follows that the first sound is that of the tricuspid valve, the second
sound that of the mitral valve more or less delayed by the obstacles to the
arterial cireulation, and that this sound, when delayed very much, ap-
proaches so closely to the second sound as to ereate the appearance of re-
duplication of the semilunar elick.

When, as sometimes happens, reduplication of the second sound does
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oceur, its maximum is heard at the level of the second intercostal space,
either at the right border or behind the sternum. The rhythm then is
not that of the galop but of the “cry of the quail” In such cases the
second sound is louder than the third, and is produced by the closure of
the aortic valves, which precedes that of the pulmonie valves on account of
the tension of the aorta.

Finally, in certain cases there are four sounds, two at the venous and
two at the arterial valves; it may then be said that they succeed one an-
other in the following order : tricuspid-mitral, then aortic-pulmonie. This
is not the theory of Potain,' who thinks that the first bruit in the rhythm
du galop is a preesystolic murmur ; this theory has been adopted by his
pupils, Exchaquet, Cuffer, Rendu, ete. Potain, relying upon the cardio-
graphic traces, thinks that the first bruit oceurs at the moment of the pree-
systole, i.e., at the moment of the contraction of the auricles. But upon
this very trace it is seen that the ascent formed by the ventricular systole
does not precede the pulse as it does in the normal condition, and that
there is a delay in the ventricular systole. I am inclined to believe that,
in this case, the systole is made in two periods, for it is often found de-
layed. In Exchaquet’s trace No. 3, for example, the impulse of the apex,
corresponding to the height of the ventricular systole, does not oecur until
after the pulse. Moreover, how can hypertrophy of the left heart give rise
to such a powerful contraction of the right ventriele that the sound of the
passage of the blood, which meets with no obstacle, gives rise to a dry
bruit, not blowing, and entirely analogous to a valvular click? Potain
himself recognizes the fact that this theory is not entirely satisfactory.

HyperTROPEY AND Dmaration pue To Diseases oF THE RESPIRATORY
APPARATUS,

Pulmonary diseases, by reducing the field of hsematosis and partieu-
larly by presenting an obstacle to the pulmonary circulation, react upon
the heart, especially on the right side. As shown above, when the obstrue-
tion is situated near the heart at the orifice of the pulmonary artery, the
right heart hypertrophies and aets like the left heart in the presence of ob-
structions situated in the course of the arterial blood.

This action of pulmonary lesions upon the right heart will be so much
more marked the greater their duration. Among these lesions the first
rank is occupied by emphysema, particularly when accompanied by re-
current catarrh.

Next to emphysema comes chronic bronchitis. Laennec said that a
neglected catarrh may be the cause of the most serious disease of the heart.

!Potain: Du rhythme cardiaque appelé bruit de galop (Soe. Méd. des Hopit., 23
Juillet, 1873).
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According to Kreysig, diseases of the lungs have perhaps a greater influ-
ence on the heart and pulse than diseases of the heart itself..

Dilatation of the right heart is constant in interstitial pnenmonia—pul-
monary sclerosis with bronchial dilatation.

Among the chronic lesions of the lung, however, phthisis does not give
rise either toeardiae hypertrophy or dilatation. The observations of Bizot,
Peacock, ete., have shown, indeed, that the heart is more frequently atro-
phied in phthisis. A certain number of cases of chronic pleurisy with ad-
hesions have been reported which were complicated with dilatation of the
right heart. This is especially well marked when the pleurisy is accom-
panied by interstitial pnenmonia and dilatation not alone of the large
bronehi but also of the smaller branches.

May the cardiac lesions in question be produced by acute diseases of
the lungs—for example, by pneumonia ? I do not think that any case has
been reported which proves that an attack of pneumonia may give rise to
chronic dilatation of the heart, unless endocarditis or some other form of
inflammation of the heart is present. )

A word in regard to the temporary dilatation of the right heart. This
is observed in eroup, stridulous angina, broncho-pneumonia, pneumonia,
capillary brouchitis—in a word, in asphyxia. It occurs even in the tem-
porary asphyxia produced by paroxysms of whooping-cough and in toxie
asphyxias. [

The attempt has been made to determine experimentally the effect of
obstruction to cirveulation in the pulmonary artery. Francois Franck re-
ports that the experiments of Poiseuille and others show that the most un-
favorable condition to the passage of blood through the pulmonary vessels
15 the condition of insufflation of the lung. This condition of insufflation
represents very well the mechanical obstruction ecaused by emphysema.
Franck has shown experimentally that compression of the pulmonary ar-
tery does not allow the right ventricle to be emptied completely.

Tue Hearr or Huxcabicks.

It has long been known that spinal curvatures produce profound dis-
turbances of the respiratory and eirculatory funetions.

Under the influence of flexion of the vertebral column not alone in
lordosis, but also in lateral curvatures, the thorax is depressed anteriorly
and forms a sort of fold beneath the false ribs.

The supraumbilical region is always retracted ; the liver, being pushed
into the thorax, presses upward the diaphragm and the heart. The
capacity of the thorax is always diminished. The lung situated on the
side of the convexity of the curvature when this is lateral is pushed from
without inward, and its posterior border is converted into a narrow rim.
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This lung is usually the seat of pathological changes—emphysema, con-
densation and atelectasis, carnification, and even interstitial pneumonia.

The heart is usually inereased in size; the right heart is generally
dilated and gives to the organ the shape of a wallet. It is usually dis-
tended by blood, either fluid or clotted, and this dilatation extends to the
pulmonary artery. The aorta and innominate artery arve short. They are
no longer symmetrical, and the obstruetion to circulation either on one side
or the other causes inequality of the radial pulses. This is also true of
the pulmonary artery, the two branches of which become unequal on ac
count of the unequal development of the lungs.

Hunchbacks are usually short of breath, subject to pains in the chest,
to neuralgias of the cerebro-spinal or sympathetic nerves. From time to
time they saffer from angina pectoris. KExceptionally, however, their tho-
racic cavity is not diminished in size, and they are very robust.

According to Schneevogt, the quantity of air inspired or expired is
smaller than in the normal condition. This is due, on the one hand, to
the fact that the thoracic capacity is less than normal, and on the other
hand to the fact that the thoracie movements are restricted by the dimin-
ished mobility of the bones composing the thorax,

According to Jules Guerin,  at times there is no dilatation of the thorax
on the two sides, at times 1t is incomplete on the right or left side. The
respiration is exclusively diaphragmatic or abdominal in a large number of
cases,”

The patients suffer from dyspncea on the least effort, and this is aggra-
vated by the slightest affection of the respiratory passages. The mildest
bronchitis may prove fatal to them.

Stoll found that in the Trinité Hospital the hunchbacks died of pneu-
monia, asthma, pleurisy, and phthisis.

Examination of the heart is characteristic. The apex usually beats in
the fifth intercostal space, sometimes in the sixth, a little more infrequently
in the fourth ; in twenty cases I found it in the third space. The distance
of the apex from the median line is generally increased. The hepatic angle
is often lowered and the vertical border is 4 ctm. from the median line.

The apex of the heart is elevated, the right angle is depressed, the in-
ferior border is horizontal, the right auricle is dilated.

These details of the measurement of the heart are in accordance with
dilatation of the right heart.

The pulse is generally rapid, and at times it presents true intermissions.
In considerable curvatures it is unequal on the two sides. The interference
with circulation is observed, especially in the lesser circulation. It results
in stasis in the pulmonary artery and the right heart, and inecreased ten-
sion in the jugular, hepatic, and mesenteric veins.

When the dilatation has been carried to the point of tricuspid insuffi-
cieney, reflux oceurs in the jugulars.
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Auscultation usually shows the maximum of intensity of the bruits at
the level of the ensiform cartilage. There is sometimes a change of rhythm
characterized by slowness of the systole, producing equality of the two
periods of silence and the bruit of a pendulum, which I have discussed
apropos of dilatation of the right cavities.

Measurements taken wpon twenty Hunchbacks.
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At the origin of the great vessels it is sometimes found that the bruits
of the pulmonary artery have as great intensity as those of the aorta.
In addition, ansmic murmurs are sometimes found in the pulmonary
artery.

Very rarely the tricuspid insufficiency gives rise to a murmur,

Nevertheless, these patients sometimes remain for a long time without
presenting the signs of cardiac dilatation. When they do oceur, eyanosis
appears in the face, hands, and knees, and then becomes general. Then
the vemous plexuses are congested, particularly in the liver. However,
there is usually little ascites and little albumen in the urine. (Edema
of the limbs does not occur until long after the eyanosis. The final termi-
nation is asphyxia and asystole aggravated by hydropericardium.
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HyeerTRoPEY AND DiaratioNn oF (GASTRO-HEPATIC (ORIGIN.

I have already stated that palpitation is sometimes symptomatic of a
dyspepsia which is so slight that the patients arve astonished when in-
formed that the digestive functions are really at fault.

In other cases clearly marked dyspepsia leads to eardiac disturbances
of two kinds, viz., palpitations and syncope. These palpitations have
been accurately described by Abercrombie ;' they present the following
characteristics :

1. The pulse remains regular and the action of the heart normal in the
intervals between the attacks.

2. The cardiac disturbances are connected evidently with the gastric
disorder, and are improved by treatment of the latter.

3. The symptoms are most apt to be produced after meals and while
the patient is resting.

4. They are not aggravated but rather diminished by exercise.

9. They are not excited by bodily movements.

Stokes also states that in certain cases the cardiac disorders result
from an affection of the liver, and that they may be relieved by the ad-
ministration of an emetic.

According to Garrod, gouty palpitations are usually the result of the
dyspepsia, but they may be caused sometimes by a vice of the blood.

Syncope is often the result of gastric disturbances, even though it is
not produced by pain. If unaware of the oceurrence of this form of dys-
pepsia, we are often alarmed at the frequently repeated attacks of syncope.
Fortunately this form of dyspepsia is not difficult to cure by the use of
bitters, quinine, and proper diet.

Temporary affections of the heart may be produced by diseases of the
liver.

Gangolphe * states that a mitral blowing murmur is frequently present
in jaundice, and that it must be attributed to temporary insufficiency
produced by a condition of atony of the myocardium from contaect with
the biliary acids. I have never found this muwrmur, though I have often
looked for it.

Murchison says that in cases of prolonged hepatic disorder it is not
rare to observe symptoms of enfeebled circulation. Potain has indicated
more clearly the secondary cardiopathies of hepatic origin. According to
him, in a certain number of patients in whom the heart is large and the
hepatic functions disordered, the course of the disease appears to show that
the hepatic disturbances have preceded those of the heart.

! Abercrombie: Pathological and Practical Researches on Diseases of the Stomach,
ete., p. 81. Edinburgh, 1828,
* Gangolphe : Du souffle mitral dans I'ictére. Theése de Paris, 1875.
16
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In this event the right heart is particularly affected and appears to
suffer from dilatation. Potain has found the apex separated further from
the median line without being lowered, and the cardiac dulness enlarged.

Auscultation reveals a sharp semilunar click at the level of the left
second intercostal space, i.e., over the pulmonary artery. In addition,
Potain has noticed an abnormal bruit, giving rise to the rhythm of the
bruit de galop, the maximum of which is found near the xiphoid appen-
dix, and not over the apex like the bruit de galop in Bright's disease. The
sensation of this bruit is often noticed better by the hand than by the ear.
The pulse is weak and compressible, while in the hypertrophy of renal
origin it is hard and tense,

According to Rendu,' the cardiae disorders due to hepatic affections
undergo three successive phases.

In the first stage functional disturbances are observed, the pulsations
of the heart increase in frequency and intensity, and their rhythm changes.
These phenomena are temporary and the cardiac functions again may be-
come normal.

In the second stage there is a certain dilatation of the organ, indieat-
ing that the eardiac muscle is enfeebled and the organ distended. Auseul-
tation reveals a bruit de galop with its maximum at the xiphoid appendix
and a second sharp bruit at the level of the pulmonary valve. Finally, a
systolie tricuspid bruit is heard from time to time.

In the third stace—that of confirmed tricuspid insufficieney—the dis-
ease may be improved, but the tricuspid lesion may reappear and become
definitive. It then results in all the secondary phenomena of heart dis-
ease, and terminates in asystole.

Last winter I observed a patient whom I may place in this category,
though the case is slightly different from that deseribed above.

Orservarion LXIV.—M. A. G—— has suffered for a long time from
pulmonary catarrh, which eauses shortness of breath from time to time.
In September, 1880, while walking fast, he was suddenly seized with an
attack of eardiac suffocation. "When he returned to Paris I found the
catarrh in its ordinary condition. His heart, slightly dilated, presented
the following characters :

Apex beat in the fifth intercostal space, 10 etm. from the median line ;
the upper border of liver corresponds to insertion of fifth cartilage, and
lower border of heart is almost horizontal.

Auscultation reveals neither retardation of the second sound in the
pulmonary artery, nor a xiphoid bruit de galop, nor a tricuspid bruit,
but a considerable arhythmia, indicating an alteration in the myocardium ;
at times, a certain tendency to cyanosis. The pulmonary eatarrh is insuf-
ficient to explain the cardiac disturbance ; there is nothing abnormal in
the urine. The tongue is always thickly coated. '

- B - = e

Rendu : De Uinfluence des maladies du cour sur les maladies du foie et recipro-
quement. Acad. de Méd., 1851,
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There is inability to mount the stairs on account of cardiac dyspneea,
cedema of the base of the lungs, and slight cedema of the legs.

The enormous congestion of the liver at first led me to employ drasties,
which caused a rapid disappearance of the dropsy and hepatic congestion,
and enabled the patient to walk up five flights of stairs without difficulty.

Since that time there has been considerable improvement, and when-
ever the symptoms have begun to reappear similar treatment has caunsed
a restoration of health. Slight arhythmia, however, still persists.

In this ease of cardiae disturbance without valvular lesion the hepatic
origin seems evident, and this view is confirmed by the results of treat-
ment.

Rendu has remarked that the greatest effect upon the heart is not pro-
duced by the most serious diseases of the liver. For example, cancer of
the liver, whether primary or secondary, has appeared to him to be desti-
tute of action in this respeet, and this is confirmed by my own experience.
The same may be said of other organic lesions, even of suppurative hepa-
titis or orave icterus from rapid eellular degeneration. Rendu has ob-
served a more frequent effect upon the heart from hypertrophic cirrhosis
with jaundice than from ecirrhosis with atrophy.

Finally, the observations of Stokes, Potain, and Rendu lead to the be-
lief that the action of the liver upon the right ventricle is especially
marked in eases of biliary lithiasis.

By what mechanism does the liver act in this manner upon the heart?
Gangolphe, Fabre, and others believe that the biliary acids have a direct
action upon the cardiac musele. In opposition to this view, Rendu ad-
duces the fact that the cardiac lesion is not proportionate to the intensity
of the jaundice. I will add that I have ausculted many jaundiced pa-
tients without finding the muwrmur described by Gangolphe. On the
other hand, Rendu has observed the ecardiac phenomena precede the
icterus by several days.

Murchison looks for the cause in the poisoning of the blood by sub-
stances which the liver no longer excretes, and thinks that this poisoning
1s manifested by changes in the myocardium. According to Potain the
blood, not being purified by the liver, irritates the capillaries in the lungs
and creates an obstacle to the pulmonary cireulation, which leads to in-
ereased work on the part of the right ventricle. This action of the blood is
effected throngh the medium of the hepatic nerves reacting upon the
capillaries of the lung. Although physiological experiments offer some
support to this theory, it needs further eonfirmation.



CHAPTER XXXTV.
THE SEQUELE OF HYPERTROPHY AND DILATATION.
Erreer ox Mexstrvarion, GesraTioN, asp DELIVERY.

Disorpers of the genital functions may be produced even during the
period of tolerance of cardiac lesions.

It has been found that children suffering from congenital affections of
the heart often are imperfectly developed. They are relatively small and
flabby.

It has been found that in congenital stenosis of the aorta the infants
have a peculiar predisposition to hemorrhages. At least, Virchow has
found that the aorta is narrow and small in all cases of hemophilia. This
predisposition to hemorrhages is shown often by profuse and prolonged
menstruation. At other times the menses are scanty or absent, but
there is almost always arrest of development in such cases.

Menstruation is also affected if the cardiac disease is acquired after
puberty. The menses are usunally more frequent and abundant ; this con-
tinues until the period of cachexia, when amenorrheea supervenes. This
does not hold good of lesions of the arterial orifices which are accompanied
by ansemia.

The tendency to menorrhagia is shown still further by the continuance
of menstruation during pregnancy. Porak reports five cases of hemor-
rhage during pregnancy before the expulsion of the feetus and not due to
" an abnormal insertion of the placenta. But uterine hemorrhages in
women suffering from eardiac disease must be especially dreaded during
delivery after the expulsion of the child. These patients must be watched
more carefully than others, as hemorrhage sometimes oceurs two, three,
even ten hours after delivery, sometimes during the following night. At
other times, on the contrary, the loss is not excessive but it is prolonged
indefinitely.

Another result of this tendency to menorrhagia is abortion or pre-
mature labor. Porak found that among 214 pregnant women suffering
from cardiac disease 126 reached full term, and in 88 pregnancy ter-
minated before full term, thus showing an enormous proportion of prema-
ture deliveries. This is probably due to changes in the placenta. :
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Another frequent accident is the death of the feetus. Porak observed
this 119 times, i.e., in a tenth of all patients suffering from heart disease.

Finally, if the child, not being affected to such a great extent, has
escaped abortion and premature delivery and is born alive, it is usually
puny. The disease is not necessarily fatal, and Devilliers and Regnault
have observed the birth of healthy children to patients suffering from
anasarea due to cardiac disease.

The dangers are not equal in every form of heart disease. Spiegelberger
thought that the period of greatest danger to patients suffering fromaortic
lesions was the end of the pregnancy, and to patients suffering from mitral
disease, during the puerperal state. Porak remarks that no case of sudden
death during delivery has been observed in women suffering from Cor-
rigan’s disease.

Mitral lesions are tolerated remarkably well by pregnant women (G.
Sée). MacDonald states that there is a great difference between sclerotic
endoecarditis with insufficiency and that accompanied by stenosis. DBut in
such cases the more or less advanced stage of the disease must be taken
into consideration. I have had occasion recently to see a young woman
suffering from mitral stenosis, in whom a double pregnancy has caused a
remarkable progress of the cardiac cachexia.



CHAPTER XXXV,
SECONDARY AFFECTIONS OF THE RESPIRATORY PASSAGES.

Tre influence of diseases of the heart upon the pulmonary cireulation
naturally varies according as the lesion affects the right or left heart.
But we must go still farther. On account of the solidarity of the two
ventricles, which does not permit them to contract separately, if there is a
lesion of the left heart, for example, this side of the heart, reacting to sur-
mount the obstacle, will contract with greater energy. DBut although this
energy may suffice to maintain an equilibrium with the obstacle, it induces
greater energy of contraction on the part of the right heart, and conse-
quently an excessive supply of blood to the lungs. Accordingly, it is not
rave to find active congestion of the lungs during the period of tolerance
and compensation, This hypersemia leads to frequent hemoptysis and
pulmonary hemorrhages. Gendrin ' makes the following statements :

“Pulmonary congestion and hemorrhage are manifested during the
first period of diseases of the heart, i.e., in that period of the disease dur-
ing which the organism has not suffered any great deterioration from the
prolonged funetional disorder, either of the heart or lungs. These con-
westive phenomena are found to develop especially in those young subjeets
who have not yet suffered from anasarca and still maintain a healthy color
of the skin.”

Opservarion LXV. Pulmonary Congestion in the course of Heart Dis-
ease ; Mitral Stenosis >—R. P——, aged fifty-nine years, entered the hos-
pital December 14, 1864,

Upon admission had a cardiac affection characterized by extreme ir-
regularity of the beats and a murmur perceptible at times, and which was
recognized sometimes as beginning immediately before the first sound, ae-
companying and prolonging it.

In January she began to complain of pains in the abdomen and right
hypochondrium due to congestion of the liver, which was enlarged.
Marked wdema of the lower limbs.

January 20th.—Signs of pulmonary congestion on right side ; feeble
respiration at the apex ; moist riles with exaggerated voice sounds at the
middle of the same side, with pain over the same region for the past two
days. Respiration normal on left side. Absence of cough and expectora-
tion.

! Gendrin: Lecons sur les maladies du coeur, p. 217, 1841-42,
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January 22d.—Respiration vesicular thronghout the lungs.

Mareh 26th.—Expectoration of bloody sputa ; very weak ; pulse very
feeble and frequent ; heart impulses 144 per minute. Tympanitic sound
over entire chest except at base of left lung, where it appears normal.
The respiratory sound is sniffling, and expiration prolonged. A few sub-
crepitant riles at base of left lung.

March 31st patient died.

Autopsy.—Right lung congested ; left lung heavy and compact at the
base, which does not er El}lt"ltﬂ and 1s the site uf a blackish-red infiltration.
This portion of the lung sinks in water.

Heart very large ; walls hypertrophied and cavities dilated. No appar-
ent insufficiency or stenosis of the orifices. Thickening and opacity of the
mitral valve, in which are felt a few small indurated nodules. The valve is
supple despite the thickening,

The liver is congested. Other abdominal organs healthy.

Insufficiency of the aortic valves rarely gives rise to hsemoptysis in
voung subjects. Such indivduals, on the contrary, are pale and anmmic
in appearance,

We cannot deny the occurrence of active congestion of the lungs as
well as of passive congestion in these conditions.

The latter occurs frequently ; it results from the tension produced in
the pulmonary veins by the obstacles to the flow of blood through the left
cavities.

Hemorrhages are caused by stenosis of the aortic orifice, and by mitral
lesions, by stenosis more frequently than by insufficiency. They may
occur at the beginning of these affections, even when the cardiac lesion is
not yet recognizable. J. Bouley has divided the hemorrhages which occur
in heart disease into three varieties: 1, prodromal or premonitory hemor-
rhages ; 2, symptomatic hemorrhages ; 3, final hemorrhages. This dis-
tinetion is entirely true, and I have had frequent occasion to verify its cor-
rectness.

The hemorrhage may enable us to recognize affections of the heart
which had hitherto remained latent. Peter reports two observations in his
~clinic. At other times the hsmoptysis, as well as pulmonary apoplexy
and infarctions, are due to pulmonary thrombosis and embolism. Ranvier
has shown that in such cases the rupture of the vessel occurs above the
embolus. These hemorrhages may be produced even in cases of fatty
emboli which have developed in the course of fractures and osteomyelitis.
In other cases the hemorrhage may be due to compression of the pulmo-
nary vessels by an aortic aneurism.

Finally, the hsemoptysis may be connected with the development of
tubercles either in cases of congenital or acquired stenosis of the pulmonary
artery, in compression of the pulmonary artery by an aneurism of the
aorta, or even in certain cases of mitral stenosis. Frommhold has obhserved
tuberculization in one-tenth the cases of mitral stenosis.

But of all the pulmonary phenomena the most frequent one is passive
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eongestion leading to pulmonary cedema, even before the condition of the
kidney has induced albuminuria and anasarca. Gendrin makes the follow-
ing remarks in this connection :

“It is generally held that cedema of the limbs is the first sign of an-
asarca in diseases of the heart; this is not true, however, at least in the
largest number of cases. We have always found cedema of the lungs in
those whose limbs were infiltrated as the result of heart disease, and we
Liave often noted the former condition as a prodrome of the latter. In the

majority of cases the cedema of the lungs has appeared and disappeared

several times before the infiltration has become apparent in other parts.”

“We regard pulmonary eedema, accordingly, as the most frequent com-
plication of heart disease, and the one which appears before all others. It
is recognized by a dry cough, evident diminution of resonance at the base
of the thorax, and moist crepitant riles in this region.”

The passive cedema of pulmonary congestion is an hypostatic cedema
which appears only at the base of the thorax and almost at the same level
in both lungs, while the cedema of renal disease is scattered over both
lungs (Lastgue ).

““ Upon examination with the stethoscope during the attack, full res-
piration is found almost all over the chest. The resonance appears normal,
the frequency of respiration is not increased. In one or more places which
must be looked for carefully, crepitant riles are heard. The voice retains
the normal resonance, and auscultation is not modified by coughing. If
one of these patches is studied separately, the fine erepitant riles are found
to diminish toward the periphery, either that they diminish in number or
appear to be more distant. These spots have no fixed position ; they
never occupy an entire lobe.”

Hypostatic cedema generally occupies only the lower third of the lungs;
if it rises higher, it is almost always accompanied by hydrothorax.

The cedema is produced especially by mitral lesions (stenosis and in-
sufficiency) ; aortic lesions do not produce it until the hypertrophy has
arrived at the period of fatigue, and particularly of degeneration. This is
also true of other eardiac and pericardial lesions; when the wvalves are
healthy pulmonary cedema is caused by eardiac asthenia.

In chroniec endocarditis there are other lesions which aid in the pro-
duction of cedema. Dittrich has shown that in such cases the capillaries of
the lung undergo fatty degeneration, and on the other hand Buhl has
found that the pulmonary capillaries become varicose and fill a part of the
pulmonary alveolus, thus furnishing another cause for dyspncea. This
condition of the capillaries leads to small hemorrhages in the alveoli and
the interstitial connective tissue.

Hyperplasia of the interlobular tissue soon follows, and this condition

! Laségue : Des bronchites albuminuriques {Arch. gén. de Méd., Janvier, 1879).
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is known as brownish-red induration of the lungs. The transformation of
the red coloring matter of the blood into pigment invades the entire lung
and gives it a reddish-yellow color. The lungs then become firm, heavy,
and destitute of air. This condition may be recognized during life if the
patients expectorate sputa containing pigment.

Finally, phthisis is the common, or at least frequent, termination in con-
genital stenosis of the pulmonary artery, and even in acquired stenosis.
Frommbhold has also observed it in some cases of mitral stenosis; finally,
this termination has been observed by Habershon and Hanot in ecompres-
sion of the pulmonary artery by an aneurism of the arch of the aorta.

It remains for me to speak of a phenomenon which develops at the close
of life and is known as the Cheyne-Stokes respiration ; this oceurs in the
following manner :

For about a quarter of a minute (10 to 15 seconds) respiration is com-
pletely arrested ; then the movements are gradually resumed, at first
feebly, but soon exceeding the normal amplitude. Then the amplitude of
the respiratory movements diminishes gradually until they cease and. res-
piration is again arrested. The period of respiration occupies on the
average 40 seconds, during which about 28 respirations are effected. The
arrest occurs in expiration. After another pause the respiration begins
in the same manner.

This phenomenon has been deseribed by Stokes in the following strik-
ing manner :

““There are few phenomena which are more remarkable and character-
istic, whether we consider the prolonged suspension of respiration, which
occurs without pain to the patient, or study the inspirations at the moment
of their greatest violence, when the patient holds the head back, raises the
shoulders and contracts each of the respiratory muscles by a supreme
effort, without the slightest »dle or other sign of mechanical obstruction to
the entrance of air into the chest. Upon auscultation it is found that
the vesicular murmur becomes stronger and stronger. When the parox-
ysm has reached the height of its violence intense puerile respiration is
heard.

“ After this series of, so td'speak, desperate inspirations, the respiration
grows weaker from a sort of exhaunstion, then ceases entirely.

“ The patient may remain so long in this condition that those around him
believe that he has drawn his last breath ; then the inspirations return, at
first feeble, then stronger and stronger, and so it continues.”

This phenomenon is never produced except during the last weeks of
life, and may last several days. Biot observed it for a period of six weeks
in one case.

According to Stokes, the phenomenon always indieates fatty degenera-
tion of the myocardium. Aeccording to Von Dusch, however, it is not a
symptom proper of heart disease, and may occur in the course of cerebral
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diseases, tumors of the brain, basilar meningitis, ursemic coma, and is also
found in pericarditis.

What is the pathogeny of this symptom? Traube has formulated the
following theory : There is a diminution in the supply of blood to the
medulla and consequently in the excitability of the respiratory centre,
which does not receive sufficient carbonic acid. The respiratory move-
ments are therefore arrested, the asphyxia grows marked, and the car-
bonic acid, then becoming more abundant, again stimulates the medulla
to produce the respiratory movements anew. As the stimulus produces
exaggerated respiratory movements the blood becomes arterialized, and
the quantity of ecarbonic acid becoming insufficient, respiration again
ceases.

This theory is ingenious, but if it were true we would never respire in
any other manner than that observed in the Cheyne-Stokes respiration.

If we wish to account for the phenomenon we must recall the physio-
logiecal conditions of the influence of the nervous system upon the respira-
tory movements. As these are not yet definitely fixed, it will be useless
to attempt an explanation of the Cheyne-Stokes phenomenon.



CHAPTER XXXVI.

SECONDARY AFFECTIONS OF THE LIVER (HEART LIVER) AND THE
DIGESTIVE TRACT.

Ix the normal condition the tension in the vessels containing arterial blood
is much greater than in those containing venous blood. The pressure in
the left ventricle is about three times greater than that in the right ven-
tricle. In the aorta the pressure remains almost constantly as great as the
maximum pressure (during systole) in the left ventricle.

Sharpey has found that in the pulmonary artery a certain rapidity of
circulation is effected by one-half the force requisite in the aortic system.

When the heart is diseased a certain period arrives in which the pass-
ace of the blood through the cavities becomes more difficult, and the ten-
sion in the right cavities increases. This takes place particularly in au-
riculo-ventricular lesions, still more in arterial lesions, and even more in
lesions of the pulmonary artery than in those of the aorta. On account of
the increased tension dilatation of the right heart oceurs and, later, in-
sufficieney of the tricuspid.

In the superior vena cava the force of gravity assists the venous walls,
but in the inferior vena cava and hepatic veins the elasticity and contrac-
tility of the vessels is soon overcome, so that the circulation in the hepatic
and portal veins is soon interfered with. Another factor then aggravates
this condition, niz., the wealmess of the heart, which has a tendency to
equalize the tension in the two systems.

In addition, the hepatic and abdominal vessels are more sluggish than
the vessels of other organs, and do not need to be interfered with in order
to be overcome by the hydraulie pressure. These organs become diseased
in their turn, either on aceount of insufficient innervation or beecause local
lesions are produced in them.

We may thus understand the fact that the digestive or other disturb-
ances associated with diseases of the heart sometimes are much more
marked and serious than the pulmonary disorders which almost always
precede them. It may be added that the determining cause of the cardiac
lesion—rheumatism, gout, aleoholism, syphilis, ete,—may also have a di-
rect action upon these organs and precipitate the period at which they
would become affected, if they were subjected merely to the mechanieal dis-
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turbances of the circulation. We may also add that in the same manner
as hepatic affections may give rise to diseases of the heart, so they aggra-
vate the latter although they are merely their sequels.

The lesion first presented by the liver is the hypersmia so well de-
seribed by Frerichs.

The hepatic vessels are first gorged with blood ; they gradually dilate
and their walls become hypertrophic. Thence the stasis is propagated to
the portal vein and to the organs from which it derives its source. It then
develops a series of funectional and nutritive anomalies.

The liver increases in size in all directions, the capsule is stretched,
and the consistency of the parenchyma inecreases. In the centre of each
lobule the point corresponding to the dilated interlobular vein has a
brownish-red color, and often gives off sinuous radiating ramifications
which are formed by the dilatation and congestion of the branches passing
to the central vein. The circumference of the lobule, on the contrary, is
deprived of blood, and the rootlets of the portal vein are pale and have a
brownish color. These appearances are known under the name of nutmeg
liver.

When the hypersemia is very marked the hepatic veins are dilated even
as far as their anastomoses with the capillaries of the portal vein, and the
reddish-brown color is perceptible throughout almost the entire tissue.

The biliary secretion is little modified in quantity and quality as the
result of this stasis. The mucous secretion of the canals increases and
sometimes impedes the passage of the bile, giving rise to slight jaundice.
At length the nutrition of the organ is changed and the cells near the
hepatic veins become infiltrated with fat, pigment granules, and ecrystals
of hematoidin. This change is manifested to the naked eye by gray-
ish patches. At a later period the parenchyma atrophies and the liver
approaches atrophic eirrhosis in appearance. Cornil and Ranvier' have
found that the central eells disappear and are replaced by new-formed con-
nective tissue (central sclerosis) with periphlebitis and thickening of the
external wall of the central vein, At other times true atrophic eirrhosis is
produced, not by the cardiac lesion but by alcoholism, the cause of the gen-
eral atheroma. The cells of the periphery of the lobule remain intact.

At a certain period the stasis in the hepatic vein extends to the portal
vein, and consequently to the vessels of the intestines, the spleen, pan-
creas, uterus, kidneys, ete.

The congestion of the gastro-intestinal mueous membrane is shown by
its reddish color ; its tissue is infiltrated with a serous fluid and is soft-
ened ; its secretion is usually arrested. Hemorrhagic extravasations oc-
cur in its tissues, sometimes even ulcerations.

The mesentery is congested, the lymphatic glands are large and vio-

! Cornil and Ranvier: Manuel d'Histologie, p. 885.
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let, and hemorrhages oceur around them. The pancreas is infiltrated, the
spleen grows harder, and an ascitic effusion occurs into the abdomen,

The same lesions are produced in the gastric mucous membrane, which
reddens, swells, and presents ecchymoses.

Dizestion and absorption become diffieult under these conditions.

Palpation and percussion show an inerease in the size of the liver.
The patient complains of gastralgia and eructations, sometimes of nausea.
The hemorrhoidal veins are swollen from time to time. Constipation is
usually present, rarely diarrhcea.

The stasis in the vena cava causes swelling of the veins of the lower
limbs, then cedema, which begins around the malleoli and gradually
spreads upward. It is sometimes increased by another cause, viz., albu-
minuria.

The congested liver may contain an enormous amount of blood, and
may be dilated almost like erectile tissue.

From time to time, in patients suffering from ecardiac disease, attacks
of dyspncea occur which are accompanied by enormous and temporary en-
largement of the liver—an enlargement which recurs at each attack of
dyspncea. At other times the liver, distended by the congestion which
accompanies fricuspid insufficiency, is transformed into a sort of erectile
tissue, through which the cardiac pulsations are transmitted. In these
cases there is, at the same time, a cervical and hepatic venous pulse.

These changes in the liver and digestive tract impede digestion and
absorption, and aid in hastening the course of the cachexia if they cannof
be improved by treatment.



CHAPTER XXXVII.
SECONDARY AFFECTIONS OF THE KIDNEYS (HEART KIDNEY).

SecoNpary lesions in the kidneys may follow either acute or chronie affec-
tions of the heart.

During the course of acute endoearditis fibrinous deposits may be de-
tached from the valves and transported into the vessels. In sueh ecases
the emboli are arrested most frequently in the kidneys. This is shown by
a sudden pain in the region of the kidney, temporary hematuria, and, a
little later, albuminuria. At the autopsy infarctions are found with their
usual appearances: pyramidal shape, with the base turned toward the
periphery, paleness of the tissue, red eircle around it, ete.

If the endocarditis has ocenrred in the course of a septic disease, small
miliary abscesses may be found as the result of the capillary embolism.

In the course of chronie affections affairs take a different turn.

During the period of compensation disorders of the kidney may oceunr—
for example, in aortic insufficiency. These will consist of inflammations
of the kidneys, but without albuminuria. At a later period, when the
hypertrophy no longer compensates the lesions and the ecardiac impulse
grows weaker, the venous tension increases and the entire venous system
suffers a notable stasis, which leads to nutritive changes in the viscera.

The venous stasis in the kidneys at first causes a seanty excretion of
urine with an abundance of urie aeid and deposits of urates, with albu-
minuria at the end of a certain period. At the same time we may find
hyaline casts and a few blood globules, but no true hsematuria.

Upon auntopsy the * heart kidney” presents the following appear-
ances : it is enlarged, hypersemic, and its consistence is increased. The
capsule is thickened ; the separation of the cortex from the pyramids,
which is at first difficult, becomes more marked in time, the pyramids be-
coming more deeply colored at their base and paler at their apex.

If the congestion is intense the microscope shows hemorrhages, either
from rupture or diapedesis, into the interior of the glomeruli. The blood
extravasated between the vessels and the capsule distends it, then is infil-
trated into the convoluted tubes of the cortex, then into the loops of
Henle, then into the straight tubes and collecting tubes.

After a while the blood in the interior of the tubes undergoes various
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modifications ; heematin granules are formed and infiltrate the desqua-
mated cells. The blood is excreted with the coagulated fibrin and appears
in the urine in the shape of hyaline casts containing red globules or cov-
ered with pigmented cells. The casts sometimes have a yellowish color
from the presence of the coloring matter of the blood (Cornil and Ran-
vier). At a still later period the kidney presents the lesions of diffuse in-
terstitial nephritis.

Finally, in acute myoearditis it is not rare to find a similar affection de-
velop in the kidneys (parenchymatous nephritis). Cases have been ob-
served by Buhl,' Stein,” and Demme.”

In the same way that interstitial nephritis produces cardiac hypertrophy
although the heart was primarily healthy, so when the kidney lesion has
developed secondarily it reacts upon the heart disease and hastens the
course of eardiac cachexia.

I Buhl : Zeitzschr. f. rationelle Medicin., xiii., 32.

? Stein : Untersuchungen u. Myocarditis. Munich, 1861.

# Demme : Beitmége f. Anat. u. Diag. d. Myocarditis, Schweizer Zeitschr, f. Heil-
kunde, I, 7 and 461.



CHAPTER XXXVIII.
SECONDARY AFFECTIONS OF THE NERVOUS SYSTEM,

IxpEpENDENTLY Of palpitations, syncope, and painful affections as symp-
tomatic of heart disease, we have to consider the nervous disorders see-
ondary to hypertrophy during the course of the disease. We will first
consider cephalalgia, which may be of several kinds.

1. It may be fixed, neuralgic in character, associated with the ansemie dis-
turbances which are produced by aortic stenosis. Sometimes the cephalal-
gia is dull and predisposes to drowsiness, indicating venous stasis ; this is
often associated with a condition of venosity of the blood produced by the
secondary pulmonary lesions.

2. The attacks of vertizo present two varieties. One variety is due
to an insufficient supply of blood to the brain, caused by aortic stenosis
or by degeneration of the myocardium with or without hypertrophy. At
a later period during ecardiac cachexia the attacks often depend on cere-
bral cedema.

3. Insomnia and nightmare are very common in patients suffering
from heart disease during the period of compensation, and still more
during the period of cardiac cachexia. The nightmare almost al-
ways consists of dreams in which the patient falls down precipices, is
attacked without being able to defend himself, or takes part in mur-
ders, ete.

4. Hallucinations are not nuncommon in patients suffering from ecardiac
eachexia with ansemia, passive congestion, or cerebral cedema.

5. Maniacal excitement and hallucinations during the day have long
been observed among these patients. In 1818 Nasse stated that the
insanity of cardiac patients is an impulsive variety, leading to wvio-
lence, crime, or suicide. Morel believed that insufficiency of the ear-
diac valves produced feelings of terror with a tendency to suicide. Bur-
mann has noted hypochondriacal anxiety associated with cardiac affec-
tions.
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The following statistics have been collected by Limbo :

Esquirol, 11 cases of heart disease among 68 cases of melan-

e b e e e e 16 per cent.
A I e e R PO S, 1 1L A
e e e v S s e ol e e 160
Calmeil, 31 cases of heart disease among 100 insane......... b AT
e e P R ) St Py R
Vienna Asylum, 75 cases of heart disease among 602 insane... 12 *
Voppel, 12 cases of heart disease among 75 insane.......... 16:,
U e at o R P i C e A T 7
Dufour, 44 cases of heart disease among 61 insane...,...... i e

22 13

This average is undoubtedly somewhat exageerated, but Morel, Grie-
singer, Marie, and Burmann, who do not furnish figures, have recognized
the frequent coincidence of these affections. It must be remembered, also,
that in a certain number—for example, in aleoholic cases—the lesion of the
brain is not the result of the heart disease, but that both are due to a
common cause.

6. Temporary hemiplegia from cerebral ansemia without change of tis-
sue appears from time to time in the course of cerebral affections, when
the myocardium is altered either by myocarditis or by hypertrophy which
has reached the stage of fatty degeneration. The following is a good illus-
tration:

Ozservarion LXVL.—A woman, sixty-four years of age, was seized sud-
denly, in the bezinning of 1877, with palpitations and dyspnoea eaused by
myocarditis of a chronie form. The heart was not very large ; no mur-
mur. Great disturbance of eardiac rhythm ; pulse feeble ; dyspneea and
vertigo on the slightest exertion.

Immediately after having gotten off a chair she was seized with mo-
mentary vertico, which I recognized by her fixed stare. I saw the mouth
deviate to the left. I asked her to give me her right hand, but she was
unable, as it was completely paralyzed ; leg in same condition ; sensibility
very obtuse. Pulse very feeble and irregular. At the end of three-quar-
ters of an hour sensation was restored and power of motion began to re-
turn. When I returned on the following morning power was entirely
restored.

This accident occurred on April 10th. The arhythmia continued to
inerease, and on July 24th she died in a few hours during an attack of

apoplexy.

Some authors have mentioned the oceurrence of convulsions after at-
tacks of vertigo, but it is probable that they were produced by ursmmia
rather than by simple ansmia of the brain.

it Cerelir'?l apoplexy occurs frequently in diseases of the heart, partie-



258 DISEASES OF THE HEART.

ularly in those forms which lead to great hypertrophy. According to the
most recently accepted theory the increased temsion in the vessels is due
less to the cardiac hypertrophy than to the changes in the vessels from
endarteritis deformans.

8. Cerebral softening may result from embolism or thrombosis.

In a general way it may be said that embolism oceurs most frequently
in relatively young subjects, while thrombosis, which presupposes vaseular
lesions in the brain, is rather a disease of old ace.

Cerebral embolism oecurs during the eourse of endoearditis, from throm-
bosis in the ventricles or after thromboses of the large arteries.

While thrombosis has no site of election and may occur in any part of
the brain, emboli pass more frequently through the left carotid than the
right.

Embolism usually gives rise in the brain to white softening, and the
infaretion is surrounded less frequently by a hemorrhagic zone than in
other organs. If the embolism is the result of an infectious disease, an ab-
scess will be produced. In other cases it may happen that the thrombus
becomes organized and the vessel again becomes permeable (Joffroy, Mur-
chison, Ogle).

IDISORDERS OF THE SPECIAL SENSES.

Disturbances of Vision.—The most frequent disturbances of vision
which oecur in the course of diseases of the heart are the cireulatory de-
rangements which are recognizable by the ophthalmoscope.

Retinal hypersemia sometimes appears during the course of valvular
lesions. The arterial circulation is diminished ; the veins appear gorged
with blood, and dropsy sometimes is made evident by a grayish reflex
along the vessels. These lesions are much more marked the greater the
intensity of the eyanosis.

Retinal apoplexies may also occur. According to Sichel, they appear
generally at the periphery of the retina near the equator of the eye, but
give rise to scarcely any interference with vision. They are found usually
in one eye alone,

When these hemorrhages are small they may disappear or be trans-
formed into grayish patches and completely absorbed.

In one case Limbo observed a hemorrhage into the vitreous body.

The retinal apoplexies often are followed in a little while by hemor-
rhages into the brain.

I will refer also to the pulsations in the retinal arteries, which are so
remarkable in cases of aortic insufficiency.

it
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Srmarn. PHENOMENA,

In 1879 Charcot and Vulpian called attention to the frequent coinei-
dence of locomotor ataxia and sclerotic and atheromatous changes in the
aortic valves. This association has since been noted by Rosenbach and
Beyer, Grasset, Letulle, Hanot and Jaubert, Bueh, and Dreyfus-Brissac.

Among 38 cases of this kind, in 18 the lesion affected the aortic valves
exclusively, in 7 the mitral valve exclusively, and in 7 both the aortic and
mitral valves.

Dreyfus-Brissac has remarked that these subjects were not well ad-
vanced in years, and that generally they had not suffered from rheumatism.

I also observed in 1568 and 1869 a patient who belongs to this cate-
oory. At the age of seventeen years, during the course of an acute articu-
lar rhenmatism, this individual contracted an insufficiency of the semilunar
valves. He tolerated it well and experienced no funectional disturbance.
In 1868 he was seized with ocular disorders and shortly after by ataxie
symptoms of a very rapid course, so that at the end of two years he had
passed through all the stages of tabes, then had paraplegia, and finally con-
vulsions. He had never had any symptoms of syphilis. Despite the rapid
and progressive inerease of the nervous disorders, the eardiac rhythmn was
not disturbed for a single moment until death. In this case the aortic in-
sufficiency had preceded by six years the ocular disturbances of ataxia.
Can it be held that the ataxia was a sequel of Corrigan’s disease ? It re-
mains for further observation to decide whether there is any real connee-
tion between the two lesions.



CHAPTER XXXITX.
BASEDOW’S DISEASE (ANEURISMAL BRONCHOCELE).

I wirt discuss Basedow's disease merely in order to conform to general
usage, for it is neither a disease of the heart nor is it symptomatic of a
cardiac affection. Stokes has furnished the following detailed description
of this malady :

I Under certain cirecumstances the action of the heart may be perma-
nently overexcited, the contractions becoming rapid, irregular, and more
vigorous than usual. This condition is accompanied by enlargement of
the thyroid gland, exaggerated impulses of the arteries of the neck, and
increased size of the eyeballs.

IT. This affection is not aceompanied by fever or any signs of inflamma-
tion of the heart.

ITI. The disease is more common in the female, associated with hysteria,
neuralgia, and uterine disturbanees.

IV. It develops at any period after puberty.

V. It presents periods of exacerbation and remission.

VI The thyroid enlargement is entirely independent of the causes
which ordinarily produce endemic goitre.

VIL. This hypertrophy is aceompanied ordinarily by a diastolic pulsa-
tion.

VIIL This is associated with the ordinary signs of aneurismal varix.

IX. The murmur and purring thrill oecupy the entire gland or only cer-
tain parts. They vary in intensity in different parts or according to the
stage of the disease.

X. These signs disappear during the last stages, when the gland be-
comes firmer.

XI. The jugulars and large veins traversing the tumor present various
murmurs, either while the disease is progressing or even after it has lasted
for a long time.

XII. It is possible that the sensation known as globus hystericus is
due to the temporary manifestation of the disease at its onset.

XIII. The exaggerated pulsation of the arteries in the neck cannot be
explained either by regurgitation into the heart or by an afflux of blood
toward the brain. It can be looked upon merely as the proof of a general
irritation of the arterial system.
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XIV. Blowing murmurs and a double impulse are often found in the
carotids.

XV. The enlargement of the eyeballs is not accompanied necessarily
by a change of vision ; it does not appear to produce any tendency to in-
flammation of the deeper fissues of the eye or of the conjunctiva.

XVIL This enlargement varies according to the progress of the disease.
It may disappear in great part if not completely.

XVIL When the disease terminates fatally, the anatomical lesions are
found to consist of dilatation and hypertrophy of the heart, increase in the
ecalibre of the inferior thyroid arteries, and dilatation of the jugulars,

XVII. There are cases in which an ordinary bronchocele, which has
existed for a long time, undergoes the influence of the more recent appeax-
ance of an organie or nervous affection of the heart.

XIX. The disease appears to consist essentially of a functional affection
of the heart, which may be followed by organic changes.

Very little can be added to this exact deseription by Stokes. The on-
set of the disease is gradual ; it begins sometimes with palpitation, some-
times with exophthalmia, at other times by a general agitation.

The palpitations afe often violent and accompanied by true intermis-
sions of the pulse; sometimes false intermissions are produced, if organic
heart disease is present.

To these symptoms must be added the nervous disturbances; the
patients are agitated, their character changes, they become more irvi-
table.

All the vessels of the thyroid gland are dilated, but Stokes believes
that the inferior thyroid arteries are chiefly affected. In one case under
my observation, on the contrary, the superior thyroid arteries were mainly
involved. The principal phenomenon consists in a vaseular dilatation
which oceurs in paroxysms and produces the pulsations and diastolic
bruit in the dilated arteries. However, even during the intervals the
thyroid body remains larger and firmer than normal. Inflaimmation of
the interstitial connective tissue occurs at a later period.

Hitherto no lesion has been detected to which we can attribute the
functional disturbances. Numerous lesions have been found, such as soft-
ening at the base of the brain, obliteration of the central canal of the
spinal cord, hyperplasia of the connective tissue around the sympathetie,
induration of the middle and inferior cervical ganglia, ete. DBut these
lesions are merely complications of the disease, not its real cause.

One of the three symptoms which constitute the disease, viz., aneu-
rismal bronchocele, exophthalmia, cardiac agitation, may be absent. Ex-
ophthalmia is the symptom absent most frequently.

The course of the disease is not regular ; sometimes it leads to grad-
ual and progressive exhaustion of the patient, sometimes it is transformed
into another disease. In one case I observed its metamorphosis into dia-
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betes; in another, into parenchymatous nephritis. According to Fried-
reich and Charcot, about three-fourths of the cases end in recovery.

Onservarioy LXVIL , aged thirty years, entered the hospital
February 10, 1881. Two years ago the patient suffered from acute ar-
ticular rheumatism, and the palpitations which began at that time have
increased progressively in severity. Ten months later the thyroid region
was suddenly enlarged and has remained so. Six weeks ago the eyes began
to be prominent. Upon admission, examination of the heart gave the Tol-
lowing results: the entire pr: scordial region is elevated at each systole,
the pulsations being visible in the second, third, and fourth intercostal
spaces ; a systolie thrill is felt on palpation. The dimensions of the heart
appear to be normal. There are no cardiac murmurs, and the rhythm
is unchanged.

In the anterior region of the neck is observed a uniform projection, very
soft to the touch and presenting systolic pulsations. This enlargement is
bilobed and is adherent to the thyroid cartilage. Upon palpation this
tumor presents a very marked systoliec thrill, and a systolic blowing mur-
mur is heard over its entire extent. This murmur has its greatest inten-
sity at the right superior angle of the tumor, where the superior thyroid
artery is felt to be very much enlarged.

The eyes protrude from the orbits and are incompletely covered by
the lids ; the pupils react normally ; vision is intact. Appetite and diges-
tion good. The patient is emaciated, and the skin has a waxen pallor.
He fell into a condition of collapse and died at the end of a week.

Autopsy.—The thyroid tumor is formed by hypertrophy of the lateral
lobes ; it is firm and resisting. No alteration in the larynx or trachea;
the msﬂphugus is not mmprcssed The superior thyroid arteries are as
large as the external carotid ; the veins present nothing abnormal. The
internal jugulars are dilated; the other vessels of the neck are normal.
Both recurrent laryngeal nerves are surrounded by the tumor, particu-
larly the right superior tracheal branches. The heart is normal in every

respect.
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CHAPTER XI.
NEW GROWTHS AND PARASITES.

Fisronara.

Luscura ' found a fibroma as large as a hen’s egg in the tissue of the left
ventricle of a boy six years old. Albers® found one as large as a grape-
seed in the anterior wall of the left ventricle. Kollmeier observed® one 6
etm. in length in the auricular septum, and projecting through the mitral
orifice into the ventricle. The Gazefte des Hopitaua of 1872 (No. 101) con-
tains the history of a fibrous polypus of the septum which projected into
the aorta and separated the semilunar valves in such a mander as to pro-
duce insufficiency. Wagstaffe ' found, in a girl of three months, a fibrous
tumor as large as a hen’s egg, situated within the septum and filling up in
great part the cavities of the heart.

Carevrs.

Calcified and sometimes ossified patches are found oceasionally in cer-
tain parts of the heart near the valves. At other times conecretions are
found in abscesses of the myocardium which have recovered by absorp-
tion.

Heschl * found partial caleification of the myocardium in a case of
Bright's disease. Lueken ° observed caleification of the anterior papillary
musele of the tricuspid valve. This coneretion, 3 e¢tm. long and 2 ctm.
broad, was buried deeply in the myocardium and prevented the closure of
the auriculo-ventricular orifice by the valve.

! Luschka: Virch. Arch., Bd. wviii.

# Albers: Atlas d. Pathol. Anat., iii., t. x., Fig. 1.

* Kollmeier: Fibroese Neubildung im Herzen, Virch. Arch., xxiii.,, H. 3 and 4,
1862.

* W. Wagstaffe : Fibrous Tunmor of the Heart, Trans. of the Path. Soe., xii., p. 121.
1871.

® Heschl: Theilweise Verkreidung d. Herzmusculatur (Oest. Zschr, f. prakt. Heil-
kunde, xiv., 1861).

* Lueken : Die pathol. Neubildungen d. Myocardium (Zschr. f. rat. Med. , xxiii., H.
3, 1865).
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Liroaara.

Apart from fatty degeneration of the myocardium and fatty deposit
upon the heart, only a single case of fatty tumor of the myocardium, quoted
by Albers,' is known,

Cysrs.

These cavities usually are nothing more than abscesses or the sites of
parasites.

MyomaTa.

These tumors are almost always congenital. Virchow * and Reckling-
hausen * have observed some of various sizes.

ClANCERS.

Cancer is the most frequently observed neoplasm 1n the heart. Koeh-
ler * found 6 cases among 9,118 autopsies, Tanchon ® 6 cases among 8,289
autopsies, Willigk * 9 cases among 4,547 autopsies.

Cancer of the heart is usually secondary, propagated from adjacent
organs, the mediastinum, cesophagus, ete. At other times it results from
metastasis. Lober® has seena cancer of the testicles, bladder, and kidneys
give rise to a tumor in the septum of the right ventricle, and an embolism
in a branch of the pulmonary artery.

Bodenheimer ® has collected 45 cases of cancer of the heart which were
distributed as follows: left ventricle, 7 cases ; right ventricle, 3 cases;
right auricle, 2 cases ; the others were situated in the myoeardium and
projected either into the pericardial or cardiac eavities, involving more or
less the orifices and the valves.

Epithelial cancer has been observed once by Paget,” after extirpation
of a tumor of similar character. It was situated at the apex of the right
ventricle in the interventricular septum.

1 Albers: Virch. Arch., Bd. x.

? Yirchow : Virch. Arch., Bd. xv., xxx.

* Recklinghausen : Myoma Cordis (Monatsehr. f. Geburtsk, Bd. xx., 1862),

* Koehler: Ueber Krebs, Stuttgart, 1853.

¥ Quoted by Schroetter, Krankheiten d. Herzens, p. 300.

® Willigk : Prager Vierteljahrschrift, 1856

? Lober : Contribution i I'étude des maladies du ceeur (Thése de Paris, 1877).

¥ Bodenheimer: Beitr. z. Pathol. d. Krebsartigen Neubildungen am Herzen (Diss.
inang. Berne, 18635).

# Paget: Surg. Path., vol. ii., p. 449.
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TUBERCLES.

In acute miliary tuberculosis, tubercular granulations are found com-
monly in all the tissues. They occur in the heart in the form of gray
oranulations, but may also appear as yellow tubercles. On rare oceasions
we find cheesy masses, the result of chronie tuberculosis of adjacent organs.
Recklinghausen,' Townsend,” and Waldeyer * have reported examples. The
latter writer observed a tubercular mass situated in the right auricle and
compressing one of the pulmonary veins. In three other cases the tubercle
was attached to the wall of the left auricle. In all the others they had
developed in the infundibulum of the pulmonary artery.

ParasiTes.

The parasites found in the heart are the trichinse and hydatids. Among
160 cases in which Davaine noted echinococei in organs other than the
liver, in 10 they were found in the heart, more frequently in the right ven-
tricle than in the left. The size of the hydatid varies from the head of a
pin to an orange. The cyst develops usually between the fibres of the
myoeardium, but in certain cases it develops upon the internal wall and
projects into the eardiac cavity. They sometimes are set free and are
earried into the eirculation. Coote ' deseribes a ease in which the eyst of
the echinococcus developed upon the anterior wall of the left ventricle, and
imparted such a volume to the heart that it extended from the right third
rib to the left eighth rib and pushed the lungs backward.

Oesterlen found that the sac ruptured 6 times among 21 cases.

Trichinz are found in the myocardium as in all the other museles.

Crors axp Poryes or THE HEeart.

We will first consider the differential qualities of ante-mortem and post-
mortem clots in the heart. Those formed during the agony, or after death,
present two varieties, one soft and gelatinous, another with a fibrous elastic
texture.

! Recklinghausen : Virch. Arch., Bd. xvi.

*Townsend : Dub. Journ. Med. Science, I., 1832,

*Waldeyer : Tuberculose d. Myocardium, Virch. Arch., xxxv., 1866.

4 Coote : Med. Times and Gaz., February, 1854. Vide also Williamson: Echinocoecus
in Herz u. Lungen, Allg. Med. central Ztg., 74, 1864. Ch. Kelly : Hydatid Cyst in the
Heart, Trans. of the Path. Soc., xx., p. 145; 1870. W. Moxon: Hydatid of the Heart
Obliterating by its Pressure the Coronary Sinus, Trans. of Path. Soec., xxi., p. 99 ; 1871.
Peacock: Hydatid Cyst Imbedded in the Walls of the Heart, Trans. of Path. Soc.,
xxiv., p. 37; 1873. Goodhart: Cured Hydatid Cyst in the Walls of the Heart, Trans,
of Path. Soc., xxvii., p. 72; 1876. Brodowski: Ein Fall einer Apfelgrossen Echin-
ococcusblase in d. rechten Herzkammerwand, Medicina, Bd. iv., H. 24; 1876, Met-
tenheimer : Ein Fall von Echinococcus des Herzens, Memorabilien, viii.
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1. Sometimes the clots form a soft, blackish jelly of a homogeneous
consistence, which eannot give rise to any difficulty in diagnosis.

2. At other times the clots have a fibrous elastic texture, a firm con-
sistence, and a white or rosy color. They are formed of stratified layers,
arranged in a manner which depends upon the position of the cadaver ;
in the lower parts are found the blood globules, above a more or less thick
layer of fibrin. The clots contain a large quantity of sernm, and are very
elastic ; they fill the cavities of the heart incompletely and are prolonged
into the large vessels.

The clots formed during life have a much firmer consistence, almost
like that of muscle. Their color varies according to age and to the pro-
portion of blood globules which they contain. They adhere to the walls
of the heart.

The recent clot is grayish, semi-transparent, elastic; the old clot is
opaque, yellow, and friable. ¥ :

In the heart the clots formed during life bear the name of polypoid
concretions, blood polyps, fibrinous clots. They are of two varieties, one
autochthonous, the other embolie.

According to Bouillaud, autochthonous clots are more frequent in the
right cavities than in the left, and also more frequent in the aurieles than
in the ventricles. This is due to the fact that venous blood presents a
greater tendency to coagulation than arterial blood. Legroux, on the con-
trary, states that the clots are formed particularly in the left ventriele and
auricle.

They may be either free or adherent. They adhere either to the valves
or to the walls of the heart, either in masses or in layers. The centre of
the mass sometimes breaks down and presents a purulent appearance.
When present in the shape of layers they may cause adhesion of the
valves to one another.

These clots are usually single, unless they are very small and scattered
over the edge of a valve. In such an event they are not larger than a
millet-seed. Under other eircumstances their volume is variable, and they
may fill a large part of the cavity in which they are contained.

They are either free, especially when embolic in their origin, or they
may have been adherent and then become free, or they may be interlaced
among the tendons of the columnse carnew.

The formation of these clots is not explained sufficiently by the stasis
of blood ; they are the result of the exudations of endoearditis.

The diagnosis of heart clot is almost impossible. When an embolus
is detached and occludes a vessel, the symptoms of sudden obstruction of
this vessel may sometimes lead us to suspect its origin in the heart.

When grave symptoms suddenly indicate profound disturbance of the
eardiac functions, with respiratory distress, extreme evanosis or pallor,
bloody expectoration, coldness of the extremities, and tendeney to syncope ;







CHAPTER XLI
ANEURISMAL TUMORS OF THE THORACIC AORTA (FALSE ANEURISMS.)

Tae term aneurism refers to a dilatation of the arteries which oceupies
either a part of the contour of the vessel or its entirety. The latter is known
as fusiform dilatation, or true aneurism. This is the variety which I have
described as Hodgson’s disease. At other times there is a rupture of the
vessel with a larger or smaller tumor, and a usually contracted opening,
known as the neck. This is the sacculated aneurism, the old false aneu-
rism. The old classifieation has been abundoned, and to-day only three
varieties are recognized : fusiform aneurism with atheroma (Hodgson's dis-
ease), sacculated aneurism, and dissecting aneurism, a variety of the for-
mer. The size of aneurisms varies greatly. Their walls are formed by
the changed walls of the vessel. These changes are almost always the re-
sult of a chronie inflammation of the internal tunic.

The inflammatory process consists of thickening of the walls by the
proliferation of connective tissue, atrophy, fatty degeneration, ulceration
or caleifieation of the walls.

When the aneurismal sac is of large size the three layers of the walls
are only found in a few places ; sometimes traces of two ean alone be dis-
covered ; finally, in the most advanced parts of the aneurism, no traces of
the membranes are visible. The walls are then formed of the adjacent
organs, connective tissue, muscles, ete., or even of the integument alone.

In a case in which the aneurism was merely covered by the integument,
Burkhardt found the following histological condition. The subeutaneous
cellular and adipose tissue had disappeared almost entirely ; there were
no blood-vessels in the subeutaneous layer, while the superficial parts of
the integument were traversed by vessels which were full of blood. In the
most prominent part the epidermis was converted into an eschar stained
with blood ; in other places it was replaced by a meshed tissue similar to
connective tissue, with fibrinous deposits in the lacunse. The sudoriparous
glands were atrophied but the sebaceous glands were intact.

The interior of the sac contains stratified clots, the density of which
increases the more we approach the periphery.

The sac may become inflamed and thus inflammation may be produced
which will give the walls greater power of resistance. As a rule the inflam-
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mation is adhesive and gives rise to the formation of fibrinous exudation
(Brdea), but the inflammatory process sometimes terminates in suppura-
tion. Lebert has twice found pus within the walls.

What are the causes of the coagulation of blood in the aneurism ?

As Bruecke has shown, one of the first causes of this coagulation is the
fact that the blood is not in contact with the normal walls of the vessels.
Every solid foreign body in contact with the blood causes its coagulation,
and atheromatous and especially calcareous patches upon the walls act in
the same manner.

The aneurismal sae, by its growth, compresses the thoracic organs with
which it comes in confact and eauses their destruction and absorption ; if
it comes in contact with hollow organs it ruptures into their cavity. This
feature will be considered later under the head of prognosis.

The secondary changes induced by aneurisms are hypertrophy of the
heart with dilatation and, eonsequently, valvular insufficiency, both of the
aortic and mitral valves. Either obliteration or dilatation of the arteries
may develop as sequelz.

Drsgyosis oF ANEURISMS OF THE THoracie AoRTA—EXAMINATION OF THE
SYMPTOMS.

Tumefaction.—The growth of aortic aneurism pushes before it the tis-
sues and elevates the ribs, and the first phenomenon which becomes ap-
parent is the projection of the ribs. This prominence corresponds to the
most projecting part of the tumor toward the exterior. The aneurism,
destroying the tissues before it, forms a veritable tumor which projects
between the ribs, or later, through the ribs, when these have been de-
stroyed. At first the tumor appears about at the level of the origin of
the aneurism, but as it enlarges its weight causes it to descend, and it is
only arrested by the diaphragm. Thus an aneurism of the ascending
aorta may rest finally upon the liver and project at the level of the third
and fourth ribs. An aneurism of the lower part of the arch may occupy
solely the left side of the chest and giva rise to a tumor, not in the second
intercostal space but at the level of the seventh, eighth, and ninth ribs, as
we shall show by an illustration later on.

Pulsation.—The characteristic feature of the aneurism is its pulsation.
It is evident that the tumor pulsates in all directions, i.e., at each systole
there is a movement of expansion which resembles more or less the pulsa-
tion of the main artery. These expansile movements are much more
marked in the thorax when the ribs have been eroded and the muscles
absorbed.

Pressure upon the veins usually leads to increased size of the super-
ficial venules, which become varicose. At a later period the skin is in-
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flamed and becomes gangrenous and rupture oceurs either externally or
into an internal cavity or even into the subcutaneous tissue. .

In the intervals between the pulsations fluetuation may sometimes be
detected during diastole.

The pulsations are so much more marked the more prominent the
tumor is and the thinner its walls. If a graphie trace of the pulsation is
talken, it will be found that it is delayed so much longer after the impulse
of the apex the farther removed the orifice of the aneurism is from the
heart. The pulsation sometimes appears to be double when the orifice of
the aneurism is situated near the valves; a pulsation then oceurs at the
moment of the impulse of the apex, and another one at the closure of the
valves. At other times the double pulsation is simply the result of osecil-
lation due to the elasticity of the pouch.

Opservarioy LXVIIL Adneurism of the Ascending Aorta; Aortic Insuffi-
ctency.— G——, aged thirty-six years, entered the hospital March 17, 1877.
The patient had enjoyed good health hitherto ; no rheumatism, syphilis,
or aleoholic excess, At the age of fourteen he suffered from parenchyma-
tous nephritis.

Four years ago he had a violent fall upon the right side of the chest in
the mammary region ; the pain disappeared at the end of a few days.
Two years ago a dull pain began in the right side of the chest, without
appreciable cause, and radiated into the arms, partieularly the right.
These pains were soon associated with very vielent palpitations, whieh in-
creased under the influence of excitement or effort. It soon became im-
possible to do any hard work, and extreme dyspncea developed forthwith
when the patient lay upon the left side. For almost a year he noticed a
more marked protrusion of the right thorax at the level of the fourth and
fifth ribs. The voice became muflled, there was difficulty in swallowing,
and the neuralgic pains increased in severity.

Condition on Admission.—The patient is pale, like individuals suffering
from aortic disease ; respiration is rapid, and the dyspncea is increased on
the slightest effort. The thorax is elevated by pulsations and a promi-
nence is visible to the right of the sternum at the level of the third, fourth,
and fifth ribs, extending to the mammary region.

If the hand is applied to the tumor it is raised by the vigorous and
rhythmieal pulsations. Percussion reveals dulness over the entire tumor,
passing inferiorly into hepatic dulness. Auscultation discloses a double
blowing murmur, much more marked with the second sound than with the
first ; its maximum of intensity is situated at the level of the third inter-
costal space, one centimetre from the right border of the sternum,

The apex-beat is sitnated in the sixth intercostal space, outside of the
mammary line. The size of the heart is increased ; a blowing murmur
with the second sound is heard at the base of the heart and along the
aorta. The pulse is bounding and equal on the two sides.

Apart from these local symptoms the patient presents nmo thoracie
disturbances. In addition to the dyspncea and the painful pulsations, the
aneurismal tumor gives rise to symptoms in the vicinity. The sternal
pain is prolonged into the arms, particularly the right ; the hoarseness of
the voice and dysphagia are intermittent, and appear at irregular intervals.
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All these symptoms render the patient unable to make the slightest ef-
fort ; he is scarcely able to walk a few steps in the garden.

A sphygmometer enables us to note that the pulsations of the tumor
and those of the heart alternate with one another.

Auscultation enables us to observe a separation between the limits of
the cardiac murmurs and those of the tumor ; the latter present their maxi-
mum of intensity in the third intercostal space, one centimetre from the
right border of the sternum. Percussion allows us to affirm that there is
a tumor of the ascending aorta, which probably presents its point of de-
parture at the level of its extraperieardial portion.

According to our examination, the aneurismal sae, having its apex in
the second intercostal space and its base at the level of the convex surface
of the liver, oceupied the right side of the aorta, extending over the third,
fourth, and fifth intercostal spaces, and communicated with the aorta by an
orifice very close to the aortic valves.

This diagnosis was completed by the examination of the heart. The
apex-beat was situated in the sixth intercostal space, outside of the mam-
mary line ; furthermore, the blowing murmur with the second sound and
the trace of the pulse showed that the increase in the size of the heart was
due to aortic insufliciency.

Awuscultation.—As a rule, a saceulated aneurism of the aorta gives rise
to two murmurs which are usually blowing in character. Of the two mur-
murs, the first is the most constant ; the second is sometimes absent, and it
may happen that there is none at all. When the murmurs are present
they are generally very rough and more or less prolonged, but they ter-
minate very abruptly.

Their loeation depends upon the site of the aneurism. It is character-
istic of them that they are situated outside of the ordinary positions of
pathologieal heart murmurs. They are rarely heard over one spot alone.
As a rule, they cover an ellipsoid surface which indicates very well the di-
rection of the blood entering the sac at each systole. In such cases the
maximum of the murmur is heard at the end of the ellipse which is nearest
to the orifice of communication with the vessel. It is evident that the
mode of propagation and the diffusion of the murmur depend on the con-
dition of the clots in the sac, its walls, and the greater or less conducting
powers of the intervening organs.

With regard to the period at which the murmurs are produced, there is
no doubt eoncerning the first sound, which corresponds to the cardiac sys-
tole, consequently to arterial diastole. With regard to the second sound,
it is very difficult to determine whetherit corresponds to the second period
of the impulse during systole, or to the cardiac diastole. I am strongly
inclined to believe that it is produced at the latter period.

The timbre of the murmur depends undoubtedly on the narrowness
and rigidity of the orifice, and upon the rugosities which may be present.
There is much more chance of finding a second murmur if the first one is
very rough and vibrating, and if a distinet purring thrill is perceptible.
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It may be said, therefore, that the first sound is produced by the en-
trance of blood into the sae, by a rigid and rough orifice of medinm size,
and that it will be absent if the orifice is very large and destitute of resist-
ance, It may also be said that the second sound is produced by the exit
of blood from the sac, and that it is necessary to its production that the
orifice be vibrating and the sac possess a certain amount of elasticity, either
in itself or on account of the organs which it compresses.’ '

The transmission of these abnormal sounds outside of the sites of their
production depends upon the conducting power of the adjacent organs.
In such eases the bones are good conductors, and for this reason the ver-
tebral column very often transmits the sounds.

We must now consider the effects of the aneurism upon the pulse.

The Pulse in Aneurism of the Thoracic Aorta.—Aneurism of the aorta
modifies the pulse in various ways. If it is situated near the origin of the
innominate artery, a difference will be observed between the two pulses.
The pulse on the side of the aneurism is commonly smaller than that on
the opposite side, but sometimes the reverse holds true. F. Franck' ob-
served the latter condition in two patients, and he explains the increased
amplitude of the radial pulse on the affected side by the vasomotor paraly-
sis of the vessels of this limb. Marey,” on the other hand, thinks that it
is due to the wave furnished by the aneurism at the moment of reflux
—a dicrotic wave which may be larger than that observed in the normal
condition.

Franck has pointed out another characteristic which is much more
important, because more constant ; this is the retardation of the pulse on
the side of the aneurism. This delay is indicated very clearly by Marey's
polygraph. If care is taken to register the traces of the apex of the heart
and the two pulses at the same time, it will be found that the retardation
of the pulse on the affected side may amount to from five to seven hun-
dredths of a second. Franck’s discovery is very useful in locating the exact
situation of the aneurism.

Marey has found also that, in the sphygmographie traces of the pulse of
patients suffering from aortic aneurism, the undulations produced by the
respiratory movements are much more marked than in the normal con-
dition.

'F. Franck : Recherches cliniques et expérimentales sur la valeur comparée des
gignes fournis par 'examen du pouls radial dans les anévrysmes du trone brachio-
céphaliques de 1'aorte et de D'artére sous-claviére (Journ. de I'Anat. et de la Physiol.,
xiv., Mars et Avril, 1878).

? Marey : La circulation du sang i 'état physiologique et dans les maladies, p. 641.
1881.
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Errecrs PropucEp BY AorTic ANEURISMS UPON ADJaceENT ORGANS.

In proportion as the aneurism enlarges, it pushes before it the adjacent
organs ; these undergo a sort of absorption, while the sac itself may be sub-
jected to an inflammatory or gangrenous process, and discharge its contents
into the tissues or cavity of the adjacent organ, or even rupture externally.

The situation of the origin of the aneurism determines which organs
will be compressed. In like manner, the character of the disorders pro-
dueed by this compression or rupture will serve as a point of departure
for the diagnosis of the situation of the orifice of communiecation.

At the level of the origin of the aorta, the aneurism may press upon
the heart itself and rupture into its cavities. Thus rupture has been ob-
served into each of the cavities of the heart.

Aneurisms which are situated a little higher, between the origin of the
aorta and the aortic sinus, may compress the pulmonary artery and open
into this vessel. Crisp has observed four cases, Laveran has observed one.

When the aneurism compresses the pulmonary artery, secondary phthi-
sis follows as in eases of primary stenosis of this vessel.

The aneurisms which develop between the origin and sinus of the aorta
may project into the pericardium, and as they are not supported by other
organs, they often rupture before they attain large dimensions. Death is
usually rapid from the distention of the pericardium, the blood in this
cavity compressing the heart and arresting its action. The patients gener-
ally die in less than an hour. Rupture into the pericardial cavity may be
produced also by aneurisms of the deseending aorta, particularly by dis-
secting aneurisms. Cases of this kind have been reported recently by
Renault,” Cornil and Martin,” MacBride,” ete.

A little higher, at the level of the sinus of the aorta, the aneurism first
displaces and compresses the superior vena cava ; it may even be obliterated,
as I have observed in two instances. The aneurism then attacks the pleura
and presses outward, then downward, until it rests upon the diaphragm,
as in the case reported above, and in which the autopsy proved the entire
accuracy of the diagnosis.

.Stokes relates that Dr. Mayne observed and diagnosed a ease of rupture
of an aortic aneurism into the superior vena cava. Apart from the inter-
ference with the venous eirculation, a remarkable sign was noted, viz., a
humming bruit analogous to that heard in arterio-venous aneurisms. This
bruit was sitnated at the level of the insertion of the right second cartilage.
The antopsy revealed a button-hole opening, with sharp and irregular
edges, into the vena cava.

! Renault: Union méd., December 2, 1872, p. 859,
? Cornil et Martin: Soec. de Biol., May 16, 1874.

g ® MacBride: Glasgow Med. Journ.,, February, 1873.
1
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An analogous case was observed by Chabond ;' in this case an aneu-
rism of tle aorta communicated with the innominate vein.

It often happens that these aneurisms, or others situated farther from
the heart, rupture into the pleural cavity. Cases have been reported re-
cently by Coyne,” Besnier,” MeCall Anderson,’ Coupland.*

Aneurisms situated a little farther from the heart come in contact with
and compress the arterial vessels. This affects the pulse, either on account
of compression of the vessel or vasomotor paralysis. The aneurism may
also compress the innominate vein or the other veins of the mediastinum.
This gives rise to more or less localized cedema, and varicose veins appear
on the surface of the chest.

When situated still more remotely, the aneurism comes in contaet with
the trachea and may then give rise to various symptoms.

At first, if the aneurism is a good conductor of sound, it transmits the
tracheal bruits to the spinal column, and thien we hear, at the upper part of
the back over the spine, a prolonged, blowing expiratory murmur, which
Trousseau had noticed in his elinies, and which I have had the opportunity
of observing on two or three occasions. I have made mention of this phe-
nomenon in discussing Hodgson’s disease.

If the aneurism compresses the trachea, it first produces stenosis of this
organ with dyspncea, bronchial respiration, ete. ; then it may open by small
fissures, whereupon repeated small heemoptyses are observed. But, on the
contrary, if the opening is large, a foudroyant hemorrhage oceurs which
may either appear externally or fill the air-passages.

At other times the laryngeal nerves are compressed or destroyed. In
these cases the eompression may affect either one or both recurrent nerves,
but it is not surprising that the left recurrent should be affected most fre-
quently, since this nerve passes under the arch of the aorta while the right
nerve passes under the right subelavian artery.

In a case under my observation I observed with the laryngoscope the
paralysis of the left vocal cord.

Osservarion LEXIX. Aneurism of the End of the Arch of the Aorta at the
Origin of the Descending Aorta.—M. B——, aged forty-three years, entered
the hospital January 26, 1878, suffering from aneurismal dilatation of the
heart and descending aorta. The disease began three years ago, January 1,
1875 ; the patient, on waking, found that he could not move his left arm which
was bent under the head ; the forearm was cold. He entered the hospital
at that time, when ansesthesia of the skin was found, and contracture of
the fingers when he attempted to make a muscular effort. These symp-

! Chabond : Lyon médical, p. 478. 1873.
*Coyne : Mouvement médical, 15, October 12, 1872, p. 141,
? J. Besnier: Bull. dela Soc. anat., p. 233. 1873.

4 McCall Anderson: Glasgow Med. Journ., November, 1872,
 Coupland : Path. Soc, Lancet, February, 1873.




ANEURISMAL TUMORS OF THE THORACIC AORTA. 290

toms improved very rapidly, and the patient left the hospital at the end of
ten days. However, he could not resume work until the end of eighteen
months, and even then the power of the limb was not restored entirely.

At the end of two years a fresh paralysis supervened ; he suddenly be-
eame aphonic and remained so for three months. At the end of this time
the voice returned, but its character had changed ; it had become more
shrill and often became hoarse. About the same time the patient was
seized with a slight dry, frequent cough, but without dyspneea.

Some time afterward new symptoms appeared, viz., difficulty in swal-
lowing solids, which was often followed by nausea and vomiting. About
ten months before admission to the hospital he began to complain of
dyspncea. During the past six weeks he has experienced acute pains in
the richt side, then in the left shoulder. Three weeks before admission
he suffered from a phlegmonous angina, which terminated in an abscess
of the left tonsil.

Present condition : The patient is pale and emaciated ; the left radial

pulse is entirely absent, nor could pulsations be felt in the left axillary or
subc]m;an Tiwo finger's breadths above the clavicle pulsations were no-
ticed, which were evldentl;, produced by a transverse and sinuous arterial
branch, that could be followed to the edge of the trapezius.

The apex of the heart could not be found on palpation ; upon auscul-
tation it was found in the fifth intercostal space, 10 ctm. from the median
line.

A systolic elevation, synchronous with the right radial pulse, was ob-
served, upon careful examination, in the left second intercostal space, 3 or
4 ctm. from the sternum. Expansile movements were not very evident.

Auscultation revealed a very loud systolic blowing murmur, with its
maximum of intensity in the left second intercostal space, very near the
sternum. This murmur extends, on the left, to 8 etm. from the left bor-
der of the sternum, and on the right, to 1 ctm. beyond the right border
of the bone. Abo'r.e it 1is pmparrate& into the left first mtarcﬂstal space,
as far as the sternal insertion of the sterno-mastoid ; below, it is lost in the
left third intercostal space.

At the apex is heard a soft systolic murmur, separated from the upper
foyer by a space of 4 ctmn., in which the two murmurs are feebly audible.

Upper border of liver corresponds to insertion of right sixth costal car-
tilage ; the border of right auricle corresponds to edge of sternum.

The cardiac dulness continues above into the second intercostal space ;
on the left, to 8 ctm. from the edge of the sternum ; on the right, to the
edge of this bone.

A slight prolongation of the bruit is heard in the arterial vessels of the
neck. Posteriorly a very rough systolic murmur is heard along the spine,
from the first dorsal vertebra to the middle of the dorsal region ; the max-
imum of its intensity corresponds to the first three dorsal vertebrm, Ix-
amination of the lungs shows very feeble respiration throughout the entire
left lung.

Diafnosia.—The most important point is the presence of a pulsating
tumor, the maximum of expansion being in the left second intercostal
space, outside of the pulmonary artery.

The pulsations of this tumor are synchronous with the pulse. The
tumor is therefore an aneurism of the arch of the aorta. Its situation, to
the left of the sternum, leads us to believe that it springs from the de-
scending portion of the arch. On the left side, the lung is pushed to 7
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ctm. beyond the sternum. The orifice of communieation of the sac with
the aorta appears to be situated immediately below the origin of the sub-
clavian. The carotid is normal, and we may attribute to a lesion of the
origin of the left subclavian the following phenomena :

1. The complete or almost complete absence of arterial pulsations from
the subelavian artery to the radial ; 2, the ready muscular exhaustion ;
3, the spasms. The left recurrent nerve appears to be involved, thus ac-
counting for the aphonia. Examination with the laryngoscope shows in-
complete paralysis of the left voeal cord.

October 3, 1878.—The pulsations of the tumor are more noticeable to
the patient ; the dysphagia has increased and the patient states that the
food is arrested at the level of the first portion of the sternum. Acupunet-
ure of the sac was resorted to three times, the patient feeling greatly im-
proved thereby. The dyspneea notably diminished, the deglutition of
fluids and solids was effected more readily. Toward the end of January,
1879, acupuncture was again performed, the needles being introduced
with great difficulty. The patient, feeling better, then left the hospital.

Lpon inguiry, I found that he had resumed his work, but that a month
later he sank into a very serious condition, and died in a few days.

In a case observed by G. Johnson,' in which the left recurrent and pneu-
nio-gastric nerves alone were compressed, the right recurrent being intaet,
all the muscles of the larynx were found atrophied. The laryngoscope had
shown paralysis of both voeal cords ; aphonia and dyspuncea were present.
There was also compression of the esophagus with dysphagia. Tracheo-
tomy was performed, and although this relieved the patient, he died two
days later.

In other cases, Stokes has observed laryngeal spasm as the result of ir-
ritation of the pnenmogastrics, and these are the only cases in which
tracheotomy is proper.

Compression of the bronehi may lead to other phenomena, for exam-
ple. dilatation behind the obstruetion by the accumulation of the products
of secretion. Desplats® has reported a case of this kind in which death
was due to a foudroyant heemoptysis, and the bronechi were found dis-
tended and filled with pus.

An extremely important point is the occurrence of phthisis secondary
to aneurisms of the aorta, a relation which has been well established by
Hanot.*

Stokes said :* < Of all the general morbid conditions which accompany
aneurism of the aorta, pulmonary phthisis is the most common.” And he
adds : “In these cases, the phthisis often presents equivoeal, irregular
symptoms, and its course is slowly progressive.”

' G. Johnson : The Lancet, December 7, 1872, and January 4, 1873.

*Desplats: Union Méd., August 26, 1879,

* Hanot: Du rapport entre l'anévrysme de la crosse de l'aorte et la pnenmonie
cascense,

*Stokes: Traité des Maladies du Ceeur et de Aorte, p. 590. Translated by Senae.
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The following table, illustrating this connection, has been collated by
Fuller :

Guy’s Hospital........ 27 aortic aneurisms, 3 phthisieal
P e e s iy Visg = 1 ke
Pathological Society ... 25 <« € 0 ¢
Rokitansky ........... 1112 AR £ 5 s
| TR e e e 8 £t 0 4]
B e, Lo e 32 S5 2 =
Green....... e S el o -+ 4 ’
I AR s B e A o by fheee £t 2 &
235 17

Hanot's observations tend more strongly in the same direction. In
certain cases he has found that the phthisis is the result of compression of
the pulmonary artery, again confirming the statement made by me con-
cerning stenosis of this vessel. In other cases, he admits Habershon’s
theory that the phthisis is the result of compression of the pnenmogastric
nerve. This theory has been accepted by Herard and Cornil, Bucquoy,
Vulpian, Reynaud.

The cesophagus is often compressed by aneurisms, and the patients then
suffer from dysphagia. Catheterization of the cesophagus may enable us
to recognize the presence of a tumor. Rupture of the aneurism into the
cesophagus has been observed on several oceasions,

Leudet has reported several ecases in which the cesophagus, although
not compressed, presented uleerations and gangrenous patches. Hanot
believes—and I accept his theory—that these ulcerations, and even the
gangrene, may be the result of trophie disturbances produced by irritation
of the pneumogastric nerves by the aneurismal tumor.

Compression, or rather irritation of the pneumogastries, like division of
these nerves, will then give rise to nutritive disturbances of the larynx,
lungs, and cesophagus. Hanot thinks that certain forms of pericarditis
are also due to the same cause.

The bones must be numbered among those organs which may be com-
pressed, irritated, and particularly eroded. Sometimes the ribs are ab-
sorbed over a certain area, leaving only a soft tumor; sometimes the
spinal eolumn is eroded. The vertebrae then become painful on pressure or
during motion ; then the irritation may extend to the spinal meninges
and the cord, or compression of the cord is made manifest by paralysm
The aneurism may open into the spinal canal.

Certain aneurisms of the descending portion of the arch merely push
back the left lung, involve no important organ, and cause disturbance by
their volume alone. In such cases expansile pulsations are perceptible,
but no blowing murmur. This occurred in a patient under my observa-
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tion, in whom the autopsy revealed an enormous aneurism with a large
opening, starting from the thoracic part of the descending aorta. The
following 1s the history of this case :

Osservariox LXX, Aneurism of the Descending Aorta.—D——, aged
fifty-six years, has been complaining for eighteen months.

On the left side of the heart is found a spherical or oveid tumor, the
inner portion resting on the spinal column, the upper border extending
to the seventh dorsal spinous process. The lower border extends to the
first lumbar vertebrse. The spinal column is curved to the right at the
level of the sixth, seventh, and eighth dorsal vertebrze ; above the tumor is
a slight eurvature in the opposite direction.

The tumor, which begins internally and posteriorly at the spine, ocen-
pies the entire posterior thoracie wall, the lateral thoracic wall, and ele-
vates the ribs anteriorly. It presents very evident expansile pulsations.
The left ninth, tenth, eleventh, and twelfth ribs are not recognizable near
the spine, and they have probably been eroded in this situation.

Percussion shows dulness posteriorly over the entire extent of the
tumor. The lateral portion is also dull, but its upper part is curved, and
presents a resonant portion, indieating that the lung is interposed between
the tumor and chest-wall. Auscultation shows complete silence poste-
riorly, except that a distant murmur is heard in the inferior and internal
part.

Anteriorly the ribs are not very much deformed, but there is an eleva-
tion en masse of the lower part of the left side of the thorax. Thereisa
violent impulse on the left border of the xiphoid cartilage. No blowing
murmur is heard in any situation.

The following is a recapitulation of the signs of aneurisms of the arch
of the aorta :

1. A tumor in some part of the thorax.

2. Purring thrill outside of the heart.

3. Expansile pulsation.

4. Dulness on percussion.

5. Difficulty in reducing the tumor, with pain and threatenings of
angina pectoris.

6. Upon auscultation, one or two murmurs outside of the localities of
cardiac murmurs.

7. Bad general condition, emaciation, and loss of energy.

8. Signs of irritation or even of compression and erosion of adjacent
organs ; interference with circulation in the vena cava and other venous
trunks ; irritation or compression of the pericardium, pleura, laryngeal
and pneumogastric nerves, trachea, bronchi, wsophagus, ete.

9. Difference in the radial pulses, and particularly delay in the pulse.

10. Cardiac cachexia.
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DiFFERENTIAL DIAGN0SIS OF AoORTIC ANEURISMS, AND SOME IDISEASES WHICH
MAY SiuvraTteE THEM.

When a patient presents all the signs mentioned above, the diagnosis
15 readily established, but such cases are rarvely observed. There are a
number of possible causes of error.

Pulsations may be due to various causes :

1. To Hodgson's disease, .e., to a true aneurism ; this mistake would
not possess much importance,

2. The pulsations may be communieated by the aorta to a solid tumor,
particularly to a carcinoma. But this tumor is generally a poor condue-
tor of sound, and is ordinarily silent on auscultation.

The opposite mistake may also be made, and an aneurism regarded as
a cancerous or glandular tumor. This is due to the fact that sufficiently
careful search has not been made for the pulsations and the murmurs on
auscultation.

The course of an aneurism is generally slow ; it is accompanied by an
increase in the hypertrophy of the heart, which has usually preceded the
aneurism, and has developed at the same fime as the other vascular lesions,
except in traumatic cases.

Aneurisms often terminate by a perforation, and then death usually
occurs suddenly, within twenty to forty minutes. But if the perforation
is very minute, small hemorrhages sometimes confinue for a long time,
indeed, they have been observed for several years.

Nothing is more difficult to establish than the prognosis of aortic an-
earism. Stokes has well expressed himself in the following manner :
“Given an aneurism, it is impossible to foretell in what direction it will
grow, the duration of the life of the patient, or the character of the final
symptoms. It cannot even be affirmed that death will be the result of the
aneurism, as it is sometimes caused by an acute or chronic disease of an
entirely different nature, especially if judicious treatment has arrested the
progress of the aneurismal affection. In patients who do not present any
disease of the heart, and in whom the aneurism does not compress any
important organ, such as the trachea or esophagus, death may take place
in several ways (if the sac does not rupture). The patient may succumb
to the effects of the compression exercised by the aneurism upon the sur-
rounding parts ; he may be worn out, so to speak, by the pain, deprivation
of sleep, and an inflammatory fever. He may be carried off by some in-
tercurrent acute disease, pneumonia, cholera, typhoid fever, phthisis, pul-
monary gangrene, or a cerebral affection,”
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DISEASES OF THE HEART.

AxevrisM oF THE Purmoxary ARTERY.

Aneurism in this situation is very rare, as the pulmonary artery is
scarcely ever subject to chronie endarteritis. Among 915 cases of aneur-
ism, Crisp found only 4 of the pulmonary artery. Goldbeck® collated 20
cases in his inangural thesis.

These aneurisms are situated usually upon the trunk of the vessel
We do not refer now to those which form in the interior of the lungs, and
constitute one of the phenomena of pulmonary phthisis.

Aneurisms of the trunk of the pulmonary artery are usually small, from
the size of the head of a pin to that of a hen’s eggz. When the tumor at-
tains a certain size, it projects into the left second intercostal spaee, and
raises the left second cartilage. In Lebert’s® case the tumor projected
even into the first intercostal space. Feeble expansile movements have
been noticed in the second intercostal space, sometimes even in the first ;
Dowse also detected a diastolic thrill.’ Very extensive dulness has some-
times been noted ; auscultation reveals a loud systolie murmur, with thrill
(Dowse). Lebert heard a double murmur in the left second intercostal
space, and a diastolic murmur in the right second space.

These aneurisms usually rupture into the pericardium. They may be
complicated by other cardiac lesions and lead gradually to cardiac ca-
chexia.

Oeservarion LXXI.—A laundress, aged thirty-seven years ; disease be-
gan with acute articular rheumatism seven months previously.

She presented cedema of the lower limbs, ascites and jugular reflux.
Dulness in the left second and even the first intercostal spaces, with pulsa-
tion. Auscultation shows a systolic murmur at the apex of the heart. In
the left second space the murmur was systolic and diastolic; in the same
space, on the right side, it was diastolic in character. The patient sank
into a condition of collapse and died.

The pulmonary artery was spherical and contained clots ; the valves
presented vegetations. The pulmonary artery had a cireumference of 110
mm., the aorta 70 mm. (Lebert).

Axevrisms oF THE CoORONARY ARTERY.

Aneurisms of the coronary artery are found in young subjects. They
are usually multiple ; from three to twenty have been found in one indi-
vidual.

There is usually no arterial sclerosis but endocarditis of the left
ventricle. These aneurisms, which are associated with aneurisms of the
cerebral arteries, are probably due to embolism.

| Goldbeck : Dissert. inang. Giessen, 1568,
* Lebert : Berl, Klin. Woch., 20, p. 273, 1876.
3 Dowse : Brit. Med. Journ,, December 5, 1574, p. 710.
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Quincke ' found twenty in a young girl, varying in size from the head
of a pin to a bean. The patient suffered from an old mitral affection,
with a relapse characterized by fresh vegetations upon the valves. The
aneurisms were either fusiform or sacculated, and were situated upon the
branches of the third or fourth order. All contained elots, though the
vessels were still permeable. The coronary arteries were dilated at their
origin, but not sclerotic. This observation gives a good idea of what
has been found by others in such ecases.

The aneurisms are generally superficial and rupture either into the
tissue or into the cavity of the pericardium, more rarely into the myoecar-
dium. Aran has observed rupture into the ventricle.

The symptoms are merely those of hsemopericardinm and terminate
rapidly in death.

Observations of this variety of aneurism are rare and we may add the
following to those which have been quoted above : Peacock (Monthly Jour-
nal, March, 1849); Lombard ((az Médicale, iii., 644); Richard (Bulletin
de la Sociéle Anatomique, xxi., 40) ; J. V. Ogle (* St. George’s Hosp. Rep.,”
1867, p. 285); Feignaux (Journ. de DBruwelles, January, 1853, p. 30);
Crisp (* Trans. of the Path. Soec.,” xxii., p. 106, 1871 ; * St. Bartholomew’s
Hosp. Rep.,” vii.,, p. 147, 1871).

Diseases oF THE HEeasr In THE F@Erus—CoxeesiTar DISEASES OF THE
HeEearT.

THE FETAL HEART.

At the beginning of the evolution of the embryon, the circulatory ap-
paratus is represented by a few cells. Some of these are soon eolored and
constitute the blood-globules ; others arrange themselves in parallel series
and are the first rudiments of the cireulatory passages. Still others begin
to contract and give rise to a movement which does not cease with life.

The development of the heart may be divided into three stages, viz,
the vitelline, allantoie, and pulmonary.

In man, the cardiac cavity becomes curved and the first pulsations ap-
pear toward the fifteenth day. The heart, which is straight in the be-
ginning, soon becomes curved like the letter 5. The upper part furnishes
the two aortic arches; the lower part receives the omphalo-mesenteric
veins,

The heart soon divides into three cavities ; the upper one, which fur-
nishes the aortic arches, becomes the bulb of the aorta ; the lower one,
which receives the omphalo-mesenteric veins, becomes the auricle, and the
middle one the ventricle.

! Quincke : Krankheiten der Gefaesse, p. 419,
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During the second or allantoic stage, a septum forms which divides the
ventricle into two. Then the two auricles become distinet ; the aurienlo-
ventricular orifices are mapped out, and a septum appears in the aortie
trunk, dividing it into the aorta and pulmonary artery.

At the moment when the auricular cavity is divided into two, the vena
cava, which 1s still single, is provided, at its entrance into the auricle, with
two valves. The one on the left side is the valve of the foramen ovale, that
on the right side is the Eustachian valve. These two valves form an arch
which passes on to meet an arch proceeding from the posterior wall. The
space between the two arches forms the foramen ovale.

" At a later period, when the vena ecava has divided into the superior and
inferior branches, the Eustachian valve is arranged in such a manner as to
conduct into the foramen ovale the blood which comes from the inferior
vena cava, while the blood from the superior vena cava is directed toward
the same orifice by a projection known as the tubercle of Lower.

When the septum forms in the aortic bulb and divides it into the aorta
and pulmonary artery, one portion remains in its original condition and
allows communication between the two vessels. This opening, which per-
sists into extra-uterine life, is known as the arterial eanal or canal of
Botalli.

At birth the placental circulation is replaced by the pulmonary
circulation.

Tre Forums or Coxeexrran LEesioxs oF o Heagr,

ISOLATED PERSISTENCE OF THE FORAMEN OVALE.

At the lower and inner portion of the auricular septum in the adult is
a depression known as the fossa ovale, which marks the site at which, in
the feetus, is situated the foramen ovale. This depression is continuous
below and posteriorly with the inferior vena cava, thus indicating the way
followed by the blood in passing from the inferior vena cava almost
directly into the left auricle.

In front of and above the fossa ovale is found a muscular projection with
its concavity posteriorly and inferiorly. This is the valve of Vieussens,
which is continuous below with the Eustachian valve and, in its develop-
ment, gradually closes the foramen ovale. These two arches, crossed like
a pair of scissors, often allow the passage of the handle of a sealpel, which
can thus penetrate from the right into the left ventricle. In these cases,
there is a eommunication between the right and left sides of the heart from
an anatomical point of view, but, at the moment of auricular systole, the
two half-rings are applied to one another, and close the opening, so that
there is no admixture of the arterial and venous blood.

But this complete development of the two valves does not exist in all
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subjects, and it is often found (perhaps more frequently in females than in
males) that a slit or orifice of communication between the auricles persists.
Sometimes this is very small, but in certain cases it permits the introdue-
tion of the little finger.

As a rule, these vices of conformation produce no disturbance. It is
not until a later period, if this sort of auricular insufficiency has fatigued
the heart like mitral insufficiency, that the organ, being in a condition
of asystole may give rise to cyanosis, as in acquired diseases of the heart
affecting the venous orifices.

In certain cases the diagnosis may be suspected. Two years ago I saw
a little girl suffering from palpitation and hypertrophy of the heart, in
whom the beginning of asystole was indicated by cedema and venous stases,
and a soft, deep blowing systolic murmur was present to the right of the
sternum, in the second intercostal space. This was due probably to a per-
sistence of the foramen ovale, but I merely present this as an hypothesis,
as I have lost sight of the patient.

PERsISTENCE OF THE DucTtus ARTERIOSDS,

It is a mistake to regard as pathological the persistence of the ductus
arteriosus in the new-born. The anatomo-pathological investigations of
Billard ' show that the eanal is not obliterated, as a rule, until two weeks
after birth. In truth, the canal may not close until three weeks or a month
after delivery.

Table showing the Period of Closure of the Canal.

Number Partly .

Open. Obliterated.

Age, cagia IAuthur. Percentage. Pefzgﬁi'g o, | Fercentage.

i - = || = - —_—
Bl e 19 | Billard. 68 29 10
2i0 7days...........| 100 | Billard. 60 25 15
Sdays.f .- ... 0 200 [ Billard. 15 30 55
10 to 20 days......... ‘ 21 | Briére. e 33 66

It is evident from this table that the permeability of the canal becomes
rarver as we approach the twentieth day.

The persistence of the ductus arteriosus after the first month is path-
ological, and other vices of conformation usually are found associated
with it.

! Billard : Traité des maladies des enfants nouvean-nés, p. 573, 1833.
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When the persistence of the ductus is the sole lesion, life may be pro-
longed, as is shown by the following table :

Case reported by Sanders................ 4} months.
i< £k AATRALITE S o i s eie 19 years.
“ “ Boruke " .cicnaninsens 23 e
SF <t Bakington * ... .. sss e s B
ok 3 DOTORIes b i o nisies inmaks 48
= « | Ty e S SRR 2 s

In these six cases, despite the admixture of the two kinds of blood for
the lower limbs, while the upper limbs received only arterial blood, no
disproportion was observed between the upper and lower extremities.

There were no very marked cardiac disturbances in these patients, but
peculiar respiratory disorders were noted. It must be remarked that the
blood which reached the lungs was less abundant at each pulsation and
ImMore venous.

In the first months of life the cardiac disturbances in all these patients
have been slight. The infant observed by Sanders presented no cyanosis
and but slight cardiac hypertrophy. In all the patients who have survived
for a long time considerable hypertrophy has been found, as in insufficiency
of the pulmonary valves. '

The peculiar respiratory disturbance is very noticeable in these patients.
It begins at the end of the second or third year, and is particularly well
marked after exertion or erying. At the slightest movement the patients
are seized with suffocation, with a violet discoloration of the integument.
But despite the constant admixture of the arterial and venous blood, cyan-
osis is not constant ; it occurs in paroxysms and then disappears. In the
case observed by Duroziez, cyanosis was not produced until the ocecurrence
of the final symptoms attended with asystole.

Auscultation has revealed blowing murmurs in these cases, but they
have not been well defined. In two cases there was no blowing murmur ;
Sanders’ patient presented a systolic blowing murmur ; in the cases of Al-
magro and Bernutz there were two blowing murmurs, but it must not be
forgotten that the aorta was narrowed in both.

The course of this disease is the same as that of organic affections of
the heart, characterized by insufficiency of the anriculo-ventrieular orifices.
The lesion is probably due to relative narrowness of the ascending or de-
scending aorta.

! Almagro : Thise de Paris, 1862.

! Bernutz : Arch. de Méd., xx., p. 451. 1849,
* Babington : London Med, Gaz., May, 1847.
* Duroziez : Soe. de biol., 1862,

® Luys: Bull. de la Soe, anat,, Juin, 1855.
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AxEvRIsM oF THE ARTERIAL CANAL,

The process of obliteration of the arterial canal is effected by the suc-
cessive organization of stratified clots ; and if the two ends of the canal are
retracted more than the middle, it thus assumes the appearance of an anen-
rism. This has been observed by Billard and Thore." In a case seen by
Luellich,? in an infant two weeks old, the aneurism measured 15 mm. in
diameter, was filled with clots, and opened 3 ctm. farther down in the de-
scending aorta.

CoxcExiTarL, AFFECTIONS OF THE RigaT HEART.

1. SIMPLE STENOSIS OF THE PULMONARY ARTERY WITH CLOSURE OF THE FORAMEN
OVALE.

The following is the history of a case reported by d'Heilly.® The affec-
tion in this instanee must be considered as probably congenital, in view of
the irregular development of the pa,tient :

Osservarion LXXIL : enty-one years, entered the
hospital September 1, 1865 dleﬂ on October 15th. Never had any serious
illness ; since infancy has suffered from shortness of breath and palpitations ;
eaught cold very easily in the winter. Three years ago he had several at-
tacks of spitting of blood and epistaxis. For three months past the dysp-
neea and palpitations increased.

Condition on admission : aged look, emaciation of arms and chest,
contrasting with increased size of lower parts ; face congested but not cyan-
otic. Very marked dyspneea, frequent palpitations, slight coungh. Ob-
scure sound on percussion over the upper two-thirds of chest poster iorly,
complete dulness inferiorly. Auscultation of chest shows feeble respira-
tory murmur mingled with fine, moist riles ; complete silence posteriorly
and inieriorly.

Marked prominence of the preecordial region ; irregular and very vio
lent pulsations felt upon applying the hand. Percussion shows consider-
able hypertrophy. A very feeble double blowing murmur is heard at the
base of the heart, but not very distinetly ; the murmur disappears at a dis-
tance from the base. Feeble radial pulse. Percussion of the liver shows
no inerease in volume ; evidences of fluid in the abdomen ; urine contains
a considerable amount of albumen.

After numerous alternations of improvement and relapse, the patient
was seized with a syncopal attack and died on October 15th.

Autopsy.—The pericardium occupies a considerable portion of the tho-
rax ; it is distended by an enormous amount of fluid, pushing back the
lungs, which crepitate slightly and are cedematous. Some crude tubercles
at the apex of the right luurr Slight amount of fluid in pleural cavities.

! Thore : De I'anévrysme du canal artériel. Arch. Gen. de Méd., 1550.

* Luellich : Arch. d. Heilkunde, 1876,

3 D'Heilly : Des oblitérations et rétrécissements congenitaux de I'artére pulmonaire.
Thése de Paris, 1864,
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The auriculo-ventricular orifices are normal ; aortic orifice slightly nar-
rowed. The heart is considerably hypertrophied, the right ventricle being
relatively thicker than the left and very much dilated.

The orifice of the pulmonary artery is occupied by a horizontal dia-
phragm having the shape of a spherical cap, the concavity being directed
toward the ventriele, the convexity toward the lumen of the vessel

The artery measures 67 mm. in eireumference. Its lower surface is
smooth and regular ; the upper surface presents three diverging projec-
tions, the traces of the separation of the valves. In the centre of the dia-
phragm is an opening 4 mm. in diameter., This orifice is covered by a sort
of circular rim which projects into the cavity of the vessel. The upper sur-
face of this operculum, apart from the diverging projections, is perfectly
smooth.

The pulmonary artery, aboveits orifice, presents the normal dimensions,

The inner surface of the heart presents no traces of inflammation and
the septa are intact. The vens cave are large and manifestly dilated.

This observation furnishes the following data :

1. The lesion of the pulmonary artery is isolated.

2. Closure of the foramen ovale.

3. Absence of cyanosis until the end of life.

4. A double blowing murmur at the origin of the pulmonary artery,
indicating both stenosis and insufficiency.

5. Life lasted twenty-one years.

6. Death from syncope.

7. The presence of erude tubercles at the apex of the lungs.

2. STENOSIS OF THE PULMONARY ARTERY WITH PERSISTENCE OF THE FORAMEN OVALE
AND OBLITERATION OR EVEN DISAPPEARANCE OF THE DUCTUS ARTERIGSUS.

These cases are more frequent than the preceding, and like them are
undoubtedly developed during the last period of intra-uterine life.

In these cases the stenosis is situated generally at the origin of the pul-
monary artery and is caused by adhesion of the valves. This gives rise to
a convex septum projecting toward the lumen of the artery and perforated
in the centre by a rounded opening, so that stenosis and insufficiency are
almost always present at the same time. The calibre of the artery may be
normal. The infundibulum is usually small, and the right ventricle is the
seat of concentric hypertrophy with thickening of the walls and consider-
able diminution of its cavity. The auricle retains its normal dimensions
and communicates more or less freely with the right auricle through the
open foramen ovale.

This condition is compatible with life, as in the following case reported
by Bertin, in which the patient lived to the age of fifty-seven years:

Ogpservarion LXXIIT,—M, V—— has presented a peculiar appearance
since early childhood. As soon as she engaged in any work her color chan
toa violet-red ; respiration was always obstructed. At the age of forty-seven

m.nm-.—qjm e T—
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years she ceased menstruating and began to complain of palpitations with
acute pain in the praecordial region. She often had to rest while walking ;
the lps and face became bluish even while walking slowly ; had severe at-
tacks of epistaxis. July 1, 1821 (she was then hft;r -seven years of age), she
complained of a species of spasm in the left hand and foot. She soon no-
ticed a great difficulty in the movements of these limbs ; soon after motion
and sensation were lost on this side but consciousness was retained.

On the third day after this attack she entered the hospital and pre-
sented the following symptoms : face of a violet-red color, eyes prominent
and brilliant, lips bluish, respiration obstructed ; pulse small, readily com-
pressed in left arm but hard and strong in nrrht arm ; complete loss of
motion and sensation in limbs of left side. Duri ing the mrrht the paralyzed
limbs were seized with convulsions, accompanied by greater difficulty of
respiration. The lips assumed a rose color; the cardiac impulses were
tumultuous. Conseciousness not lost during the attack ; symptoms sub-
sided almost entirely in the morning. A number of milder attacks oe-
curred from July 5th to 12th. July 12th patient suddenly lost conscious-
ness, the pupils dilated, respiration was more and more obstructed, and
the paralysis extended to all parts of the body. The symptoms gradually
grew worse, and death occurred toward noon,.

Aumpm; —An abscess was found in the anterior portion of the right
cerebral hemisphere. The heart was extremely large. The right auricle
was very thick and contained several ounces of blood ; the fossa ovale was
very deep ; the foramen ovale was open, about four lines wide, and per-
mitted communication between the auricles. The right auriculo-ventricu-
lar orifice was narrow ; the capacity of this ventricle was little larger than
that of a pigeon's egg ; its walls varied from 11 to 16 lines in thickness.
The valves were small, but their chordze tendine large. At its origin from
the right ventricle the pulmonary artery presented a horizontal septum,
convex toward the artery, concave toward the ventricle ; it was perforated
in the centre by a circular opening 21 lines in diameter. Three small
folds were apparent upon its convexity, but no trace of its separation into
three valves could be detected. Above this septum the artery offered no
peculiarity. The left auricle had the usual dimensions. The left ven-
tricle, the capacity of which was much greater than usual, had very thick
walls. The ductus arteriosus was small and entirely obliterated. (Bertin,
in * Recherches Anatomiques sur I'Encéphale,” by Lallemand, IL., p. 7.)

The question arises, with regard to this and the preceding forms of
disease, whether the pulmonary stenosis was really congenital or developed
shortly after birth. Kussmaul states that the stenosis may be regarded as
congenital under the following circumstances :

1. When death occurs soon after birth.

2. When cyanosis appears early, and the symptoms of pulmonary sten-
0s1s are observed soon after birth.

3. When the foramen ovale remains open, and especially when the
ductus arteriosus remains permeable.

4. When the patent foramen ovale is very wide.

5. When the stenosis of the pulmonary artery is produced by an evi-
dent vice of conformation.

6. When the pulmonary artery is narrow and its walls very thin.
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7. When the right ventricle is very small and contracted on itself.

The symptoms and course of this affection are the same as those of ae-
quired pulmonary stenosis, which have been described above. It termi-
nates frequently in pulmonary phthisis, though this is not necessarily fatal.

3. STENOSIS OF THE INFUNDIBULUM OF THE PULMONARY ARTERY WITH INCOM-
FLETE DEVELOFMENT OF THE VENTRICULAR SEPTUM AND COMMUNICATION EE-
TWEEN THE TW0O VENTRICLES.

In these cases the stenosis may affect the base of the infundibulum,
and the latter, being thus separated from the right ventricle, appears to
form a small supplementary ventricle. The pulmonary artery, which
receives little blood, is not well developed, and its valves often present
vices of conformation, so that, for example, only two valves are present.
The walls of the artery are thin, often looking more like a vein.

Below the obstruetion, on the contrary, the right ventricle is hyper-
trophied. The foramen ovale is not always open.

Stenosis of the infundibulum is usually the result of intra-uterine myo-
carditis, and closely resembles what I have previously described as pree-
arterial pulmonary stenosis. Cases of this kind are reported by Peacock '
and Oldham.* :

Kussmaul * believes that this form of stenosis may be due to a sort of hy-
pertrophy of one or more muscular bundles at the base of the infundibulum.

4. CONGENITAL STENOSIS OF THE PULMONARY ARTERY, OR EVEN COMPLETE OCOLU-
BION OF THIS ORIFICE WITH PERSISTENCE OF COMMUNICATION EBETWEEN THE
VENTRICLES.

This is by far the most frequent of congenital affections of the heart.
It would not be diffienlt to collate more than a hundred observations.

This affection, which is produced during the first three months of intra-
uterine life, often remains stationary after its development, and if the in-
flammatory process ceases it may become stationary and be compatible
with very long life.

Among 64 cases of congenital stenosis with patency of the ventricular
septum, Kussmaul has noted the following duration of life :

From :to’ 1year...... L0500 Sl amcnheEi: 8 cases.
o RO DRI o e Bt P g 14 %
B L | e e 19 «
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BB B0 T s e e e i S T I L P

! Peacock : Report of the Proceedings of the Pathological Society of London, 1847-48,

? Lebert-Schroetter : Angeborene Herzkrankheiten, p. 746. 1879,

* Kussmaul : Ueberangeborene Enge u. Verschluss d. Lungenarterienbahn, Zeitschr.
f. rat. Med., Leipzig, 1860,
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In complete or almost complete obliteration of the vessel the duration
of life is diminished, as is shown by the following table of 24 cases, also
collated by Kussmaul :

Wrorn Octo & monbher . Dion s S0 sl sl Ry 10 cases.
e bmenths ol year ... oo oviav i b 4 =
“ 1to byears. ...... IR e S s e, gt
deaad i o LI S S e e P s S e g v A
d iy 1 MR R R T e e 1 case
B R e s et s 1 L

Axaromicar. Liestons.

The pulmonary artery is narrowed ; its calibre may be reduced to that
of a goose-quill or erow-quill, and indeed the stenosis may progress to com-
plete obliteration., The walls of the vessel are usually thinned and resem-
ble the walls of veins.

‘When the stenosis is not marked the valves may be found normal in
number and development. However, an arrest of development is often
observed, two valves being present instead of three.

As a general thing the valves are adherent at one part of their edge
and free in the inner portion. They thus form a sort of cone, or rather
cupola, with the convexity directed toward the artery.

If the valves are free in their centre they form a narrowed orifice which
diminishes the amount of blood passing through it in a given time ; but
they may then close without msufficiency. But it often happens that the
valves have been inflamed and their edges thickened and indurated, thus
forming a sort of diaphragm pierced by a more or less narrow opening,
and giving rise to stenosis and insufficiency. Finally the valves may be
very rough and even caleified.

If the obliteration of the orifice is almost complete the artery may be
obliterated almost entirely and converted into a simple permeable strand,
sometimes even into a strand which is impermeable as far as the bifur-
cation.

The condition of the heart varies. Sometimes it is atrophied, some-
times enlarged ; at other times one side of the heart is dilated, the other
thickened and contracted. When the heart is opened it is often found
that the stenosis is not confined to the orifice but affects the infundibulum,
and the museular fibres of the latter have been found inecreased in size in
such eases. The tricuspid valve is often opaque and thickened, a proof
that endocarditis is frequently the primary lesion ; at other times the
valve is imperfectly formed or even rudimentary. The right auricle is al-
most always enlarged and its walls thickened.

The left ventricle is usually smaller and thinner than the right, but the
19
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opposite condition is observed occasionally, particularly in cases of atresia
or almost complete obliteration. The aorta is generally dilated and issues
from one or the other ventricle, very often from both. It always retains
the normal position with reference to the pulmonary artery.

The perforation of the septum is situated constantly at the base, i.e.,
near the aortic orifice. It is often large enough to allow the passage of
the little finger, but sometimes will merely admit a stylet. Its edges are
more or less roughened. The remainder of the septum is often museular,
but it is sometimes reduced to the endocardium.

The foramen ovale remains patent in three-fourths of the cases. The
size of the opening varies extremely, and at times it is so large that there
18, so to speak, no inter-auricular septum.

The ductus arteriosus is usunally closed, but Beﬂer found it permeable
in an individual twenty-three yearsof age. When this canal is absent it is
replaced by a remarkable development of the bronchial arteries.

The separation of the aorta and pulmonary artery is always complete,
and the auricles are always separated from the ventricles by a septum,
even when the ventricles are not completely developed. The pulmonary
artery always takes its origin from the right ventricle, while the aorta starts
either from the left ventricle, from both ventricles, or sometimes even from
the right ventricle.

SymproMs AND DIAGNOSIS,

The disturbances caused by this anomaly begin so much earlier the
more marked the lesion. Thus, in cases of atresia or complete obliteration
the ecireulatory and respiratory disturbances begin at birth.

When the stenosis is less marked the symptoms appear at a later
period. In Landouzy’s case they did not begin until the fifth year. We
have seen that they may begin at a much later period, when the stenosis
is not accompanied by perforation of the septum.

As a rule, the first symptom which strikes the observer is cyanosis or
bluish and livid discoloration of the integument. This form of cyanosis
persists, unlike that observed in asphyxia of the mew-born, which disap-
pears when respiratory efforts are made. It is especially marked upon the
lips, cheeks, nose, ears, hands and feet, and the genitals, and increases after
movement, particularly after crying. The respirations are often short,
and may be so interfered with as to lead to suffocation. The skin is eold
and covered with perspiration. Under these cirecumstances the child may
remain asphyxiated and die in collapse.

The patient may survive if the lesion is less advanced and he is not
carried off by an acute affection.

Those who survive are usually apathetic ; they avoid movements which

=

3=



ANEURISMAL TUMORS OF THE THORACIC AORTA. 291

inerease their asphyxia, and remain voluntarily in bed. Morgagni saw a
yvoung girl who had remained in bed until she was sixteen years of age.

The bluish color of the face is accompanied by a sort of puffiness, with
prominence of the eyes, and often injection of the conjunctivee. The mu-
cous membranes are also cyanotic, the gums are livid and bleed readily,
the tongue is large and cold. The veins are turgescent, particularly in the
upper parts of the body. The temperature of the body is lowered several
degrees, and the children often complain of a sensation of cold. However,
the temperature rises as high when they are affected by febrile diseases
as it does in other children (Schroetter).

Does the eyanosis depend solely on the stenosis of the pulmonary ar-
tery? In my opinion it does not, for in the cases of pulmonary stenosis
under my observation cyanosis was not present. Nor does it depend on
the mixture of venous and arterial blood, since cases have been observed
in which a communication existed between the two sides of the heart
without the ocecurrence of cyanosis. At the present time the opinion of
Louis ' and Cruveilhier is more generally accepted, viz., that the eyanosis is
due, as in all eardiac diseases, fo deficient oxygenation on account of sta-
sis, and consequently that it is favored by every obstacle to circulation,
the passive obstructions on the one hand and the feebleness of contrac-
tion of the heart on the other hand.

Palpation often discloses a purring thrill. :

Auscultation almost always reveals a peculiar blowing murmur. It is
situated in the middle of the cardiac region, and is searcely heard over the
orifice of the pulmonary artery. It does not occupy the site of any of
the valvolar murmurs, but is a substernal median murmur at the level of the
insertion of the third costal cartilages. According to Roger it is propa-
gated equally in all directions ; Féréol has found that it is prolonged more
particularly in the direction of the apex of the heart.

The murmur begins and ends with systole, covering the first sound and
the period of lesser silence ; it is loud, rough, and very vibrating.

The patient complains almost constantly of dyspncea, and suffers very
often from palpitation with a tendency to lipothymia and syncope. He is
very much subject to bronehitis, which is apt to be attended with asphyxia.

The pulse is variable, sometimes normal, sometimes rapid. Clubbed
fingers are often observed in these cases. The development of the children
is usually below the average.

Apart from bronchitis, the patients are predisposed to other diseases,
viz., enlargement of the liver and spleen, albuminuria, and dropsy. But
the most important complication is tuberculosis. Lebert® especially has

! Lonis : Arch. Gén. de Méd., 1823,
*Lebert : Ueber d. Einfluss d. Stenose des Conus arteriosus, des Ostium pulmonale
u. d. Pulmonal Arterie auf Entstehung von Tuberculoze , Berl klin Wschr., 22, 1867.
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insisted upon the frequent coincidence of stenosis of the pulmonary artery
and tuberculosis, He shows that this complication has been observed
much more frequently since attention has been called to its occurrence.
From 15815 to 1844 it was observed 5 times in 52 cases ; from 1845 to
1864, 11 times in 38 cases. My own investigations corroborate the fre-
quency of secondary tuberculosis in this disease.

It must be admitted that pulmonary stenosis, whether congenital or
acquired, predisposes strongly to phthisis. This fact is so much the more
remarkable since phthisis is rare as a complication of aortie stenosis in
particular, and of organic affections of the heart in general, and since Roki-
tansky thought there was an antagonism between phthisis and eyanosis.

The phthisis which complicates pulmonary stenosis is slow in its
course ; it is a cheesy pneumonia with snccessive exacerbations. Now,
the latter disease, as it generally occurs, is much more frequent on the
right side than the left, or, at least, the right lung is involved more seri-
ously. On the other hand, both lungs were affected in the sixteen eases
reported by me of phthisis secondary to stenosis of the pulmonary artery.

I am confirmed in the opinion that both lungs are equally exposed, by
the fact that in Villigk’s case, in which the stenosis affected only the right
branch of the pulmonary artery, both lungs were affected by phthisis, to-
gether with the larynx and intestines.

The manner in which phthisis is produced in such cases has not been
ascertained, though numerous hypotheses have been proposed.

Expocarorris oF THE RicET Hesarr—Ixsurriciescy oF THE TRICUSPID VALVE.

Very few cases of this lesion have been observed ; Ebstein' and Roki-
tansky * have reported examples, and a third has been observed by Prof
Peter.

Osservation LXXIV. Fetal Endocarditis, Diagnosed before Birth by the
Recognition of a Blowing Murmur with the First Sound ; Death of the Child
during Delivery ; Autopsy ; Endocarditis of the Right Heart causing Tricuspid
Insufficiency ; Enormous Cardiac Hypertrophy, affecting Chiefly the Right
Cavifies.—dJ , seventeen years of age, entered the maternity wards at
the end of January, 1880 ; has never had rheumatism. She became preg-
nant in May, 1879, Auscultation showed the double pulsations of the feetal
heart a little to the right of the median line, and four finger breadths below
the umbilicus. But instead of the regular tic-tac, a loud, rough, blowing
murmur was heard, followed almost immediately by a dry click like the
normal second sound ; then followed an appreciable silence. This was re-
peated about 130 times a minute. The sounds could be followed along an
oblique line leading from the umbilicus to the left iliac fossa ; then they

! Ebstein: Verhandl. d. Schw. Gesellsch. f. vaterlaend. Cultur, February 16, 1866.
? Rokitansky: Die Defecte der Scheidewande des Herzens, Pathol.-Anat. Abhand-
lang, Vienna, 1875.
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disappeared with the feetal pulsations themselves, Upon passing a little
to the right of this region, toward the median line, merely the very loud
blowing murmur was heard ; this disappeared a few centimetres further
on.

I thought at first that I had to deal with the umbilical souftle of Naegele,
which is sometimes produced by compression of the funis between the foe-
tus and uterine walls, But this was excluded by the limitation of the mur-
mur to the region of the eardiac pulsations of the feetus, the impossibility
of detecting the latter independently of the bruit, and the absence of any
uterine contractions capable of producing compression of the funis. Ithen
made a diagnosis of endocarditis, or rather of a lesion of an orifice.

Labor progressed normally, and the patient was delivered of a well-
formed, still-born boy, who had evidently died during the last stage of
labor.

At the autopsy, it was found that all the feetal organs were healthy
with the exception of the heart, which appeared to fill almost the entire
thorax. It is almost spherical in shape, and is especially remarkable
by the predominance of the right half over the left. The valves of the left
heart and pulmonary artery are healthy, but the free edge of the tricuspid
valve is thickened and covered with small vegetations.

Its upper surface is roughened. The shortened and thickened chordse
tendinese keep the valve applied to the venftricular walls; in a word, there
is considerable tricuspid insufficiency. The right ventricle is dilated, and
its walls much thicker than those of the left. The following table shows
the measurements of the heart compared with those of a child of the same
weight, who died at the age of five weeks.

Still-born child
(Endocarditis of right heart). Child of & weeks,

Weghtiol haprt: .. .. oo. ol S 25 grms. 16 grms.
Nortioal-diametar . oo --o = o o e 45 mm. 22 mm.
Transverse diameter of base of ventricles. .. .. 40 LR,
Thickness of walls of right ventricle ... ..... Gk e
Thickness of walls of left ventricle .......... 4 © i

This hypertrophy must have been produced very rapidly, as the en-
docarditis evidently had developed after the closure of the septum. (Obser-
vation reported by Dr. H. Barth, Interne to the Hospital.)

SteExosis axp OpBrLiTERATION OF THE Aorric QRIFICE,

Corvisart and Meckel have observed slight malformations of the aorta,
but these are very rare. They are found in cases in which the pulmonary
artery is narrowed and the ventrieular septum incomplete. The lesion
often is prolonged far into the aorta. The blood then passes through the
persistent aortic arches to enter the arteries of the body. If the septum
is complete, the foramen ovale is open, and the blood which arrives from
the pulmonary veins passes into the right ventricle and thence into the
lungs, and, on the other hand, passes through the ductus arteriosus into
the aorta.

This lesion is always the result of endocarditis with myocarditis. It
produces such disturbance of circulation that extra-uterine life is very
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short. However, Corvisart and Meckel have seen such patients who sur-
vived to the age of twelve, fourteen, and even thirty years.

Stexosis oF THE Mirrat, ORIFICE.

Stenosis and obliteration of this orifice are extremely rare ; in these
cases the foramen ovale remains widely open. The interventricular sep-
tum is almost entirely absent, or is, at least, very incomplete.

TraxsposiTIoN OF THE ARTERIAL TRUNES.

In certain cases the aorta arises from the right ventricle, and the pul-
monary artery from the left ventricle. In these cases the foramen ovale
remains open, the interventricular septum is incomplete, and the two kinds
of blood are mingled together. The pulmonary and general circulation
are not separate, and the blood arriving from the veins in part passes di-
rectly into the arteries without going through the lungs. In the same way
the blood which has come from the lungs partly returns through them
without having passed into the general circulation.

Nevertheless, life is possible under such conditions, and Peacock ob-
served a patient who lived to the age of thirty-two years.

TrawsposITION OF THE VENoUs TrRUNEKS.

In these cases the persistence of the foramen ovale permits the admix-
ture of arterial and venous blood and partly repairs the anomaly of devel-
opment. Individuals have been known to live fora long time under such
conditions.




TREATMENT.

CHAPTER XLII
THE CHIEF DRUGS WHICH ACT UPON THE CARDIAC MOVEMENTS.

MoperaTors oF THE HEART.
DIGITALIS.

Parroceveric Errrer.—1. Effect upon the Digestive Tract.—In therapeutic
doses, the powder of the leaves often causes anorexia and a feeling of
weight in the stomach and, in somewhat larger quantity, nausea and vomit-
ing. In toxic doses emesis is the rule ; in small doses, constipation is pro-
duced ; in large doses, diarrheea.

This effect upon the digestive traet is less marked with the infusion,
still less with the tineture. It is probably due to a direct irritating action
upon the mucous membrane, as these symptoms are produced especially
when the preparation has been introduced by the mouth. However, in-
tolerance also occurs when digitalis is infroduced into the subeutaneous
tissue or into the veins, thus tending to show that the drug is eliminated
by the stomach.

2. Effect upon the Circulatory Organs. Modification of the Frequency of
the Pulse—When digitalis is given in moderate doses and progressively to
a young and healthy individual, the frequency of the pulse is always re-
duced, but this result is not observed until the second or third day of its
administration. The pulse may thus be reduced to 60, 50, or even 40, per
minute, without interfering with the individual's health. If the adminis-
tration of the drug is discontinued, either suddenly or gradually, the dim-
inution in the rapidity of the pulse is found to continue two days later ;
then it gradually returns to the normal. It must be added that the rhythm
of the pulse remains intact and there are no intermissions. When given in
foxic doses, digitalis changes the rhythm and produces intermissions. In such
cases the pulse is not alone slow, but irregular and intermittent, and this
intermittence is to a certain extent periodical {once in about four or even
three beats).
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Some observers state that the diminution in the frequeney of the pulse
is preceded by aceeleration. I have sometimes observed this phenomenon
when the drug was given in therapeutic doses, but I have asked myself
whether it was not due to the excitement always produced in patients by
a careful examination. I have never observed it in cases of poisoning.

3. Fffect upon the Tension of the Pulse—If digitalis is given in small
or very moderate doses to a healthy subject, the pulse appears to retain its
foree and fulness. But if larger doses, sufficient to produce diminution in
the rapidity of the pulse, are given to patients suffering from febrile affec-
tions, diminution in the strength of the pulse is observed. This phenom-
enon is still more marked if the dose administered has produced toxie
effects. The pulse then becomes feeble and irregular, and sphygmographic
traces show that the tension is much diminished, particularly on the second,
third, and fourth days of the administration of the drug.

4. Effect upon the Heart.—If some digitaline is dropped upon a fmg’a
heart, the ventricle is seen to contract 1mmedmbe1y at the point touched.
But as the contact of digitaline is very irritating, the solution of digitaline
should be injected subcutaneously, as far as possible from the heart. The
heart is then arrested in systole, before voluntary motion, sensation, and
the other functions have been affected. Under these conditions it is found
that the contraction of the frog’s heart begins at the apex, whereas, in the
normal condition, it progresses from the base to the apex. King has ob-
served che same phenomenon upon digitalized rabbits, and he has remarked
that the contraction of the apex precedes that of the base by three to four
hundredths o~ a second. After appearing at the apex, the muscular con-
traction shows . =elf in isolated places, which soon unite to form a sort of
peristaltic movement. When once contracted the ventricle remains a cer-
tain length of time in this condition. At the next systole of the auricles
it does not budge, and only moves on the oceurrence of the second auricu-
lar systole. Thus the ventricle has only one systole to two of the auricle.
A little later, the ventricular contraction does not respond to the auricular
systole, but the ventricle remains contracted while the auricles are dis-
tended.

But the question arises, Does digitalis act primarily on the heart or
on the cardiac nerves? Traube, basing his views upon numerous experi-
ments on dogg thinks that digitalis acts primarily upon the nerve-centres,
first upon the medulla oblongata, then upon the pneumogastric nerves. A
second theory places the primary action of digitalis in the peripheral ex-
tremities of the cardiac nerves and the intracardiac ganglia. But accord-
ing to the most plansible theory, digitalis acts directly on the cardiac
muscles. This view is upheld not alone by experiments on animals, but
also by the fact that digitalis produces an alteration of cardiac rhythm as
well as a diminution in the frequency of the pulse, and it is well known
that the rhythm is one of the attributes of the myocardium.

2 B el
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5. Effect on the Vaso-Motor Nerves.—Legroux reports that after the ad-
ministration of 1 ctgr. of digitaline to a rabbit, the central artery of the ear
became filiform, and he concludes that digitalis acts first upon the sympa-
thetie. Vulpian opposes this theory, and has shown that the drug has no
influence on the lymph heart of the frog.

6. Effect upon the Spinal Cord and Nerves.—In moderate doses, digi-
talis produces merely ringing in the ears, slight giddiness, yawning, and
insomnia. In toxie doses, it produces an atrocious headache, vertico, de-
lirium, and an acute pain along the spine. Reflex action does not appear to
be influenced even by toxie doses.

1. Effect upon Striafed Muscles.—Animals that are poisoned by digitalis
suffer from weakness, prostration, sometimes from spasmodic tremor. Vul-
pian and Gourvat have shown that frogs, in whom 1 to 3 milligr. of digi-
taline have been injected, lose muscular contractility direetly, and that this
cannot be attributed to arrest of the heart or an alteration of the motor
nerves. This is proven by the fact that frogs whose heart has been ar-
rested, or the motor nerves paralyzed by curare, maintain the muscles in-
tact for a very long time, while the same frogs, if poisoned with digitalis,
promptly lose their muscular contractility.

8. Effect upon Temperalure.—The temperature is lowered as the periph-
eral cireulation is reduced. In a case of poisoning, I found that the tem-
perature fell below 367, while the pulse was scarcely perceptible, slow and
intermittent.

9. Effect upon Respirvation.—When the dose of digitalis is moderate,
respiration 1is very sliglitly affected, being merely slightly slowed. When
toxic doses are given, the respirations are accelerated, particularly in
mammals, toward the end.

10. Effect upon Nutrition.—After digitalis has been administered for a
short time, the appetite disappears, and vomiting and diarrhcea occur.
These phenomena, joined to the contraction of the vessels, gives the pa-
tient the appearance of an individual who is suffering from cholera.

11. Effect upon the Urinary Secrefion.—The antidropsical effect of
digitalis upon patients suffering from dropsy will be discussed at a later
period. But in healthy individuals, to whom toxie doses of digitalis have
been administered, considerable diminution and even suppression of urine
are often observed.

12. Effect on the Visual Apparatus.—This influence becomes appreciable
only after the administration of toxic doses. According to Stannius and
Hervitux, dilatation of the pupil is one of the first signs of intolerance.
At the same time there is disturbance of vision which may advance to com-
plete blindness. The eyes are injected and prominent, the pupils remain
dilated and immovable.

13. Effect on the Genital Organs.—Digitalis produces contraction of the
uterine capillaries and, apart from its slowness of action, is as powerful an
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hemostatic as ergot in arresting hemorrhages of the menopause and those
due to fibroid tumors.

VYERATRINE.

Parnocexeric Errecre.—Veratrine is a drastic purgative and also aets
upon the nervous system and the muscles, particularly the cardiac muscle.

When administered to dogs, after having produced its drastic action,
the animals fall into a condition of prostration, marked by notable slowness
of circulation and diminution of sensibility. At a later period tetanic con-
vulsions develop and the animal dies of asphyxia.

The effects of veratrine in the human species vary greatly according to
the dose. In some, 3 to 4 milligr. are sufficient to produce intolerance ;
at other times I have given 20, and even 30, milligr. without effect.

Intolerance is shown by a feeling of heat in the stomach, soon followed
by a burning sensation which is often accompanied by nausea and vomit-
ing ; then colie oceurs, and finally diarrheea, which is often bloody.

Formiecation in the limbs soon develops, the pulse becomes infrequent
and irregular, the temperature is lowered and the pupils dilated, and the
patient finally sinks into collapse.

Bezold found, upon taking traces of the museular contractions in frogs
to whom veratrine had been administered, that the beginning of the con-
traction is normal, but that the second period, during which the musecle
returns to its former condition, is exceedingly long. This eondition is not
one of tetanus, nor is it the result of nervous action. For, if the frog is
previously curarized and the muscle thus separated physiologieally from
the nervous system, the same effect upon the muscular fibre is produeced.
In larger doses, the muscle is paralyzed.

When veratrine is applied directly to the heart, it produces the same
effects as upon the other striated muscles, but death of the heart does not
occur until two or three hours after life has ceased in the rest of the
organism.

The following consideration is important from a therapeutical point of
view. Can we hope to obtain a condition of increased contractility of
the heart without the production of distressing symptoms? We are hin-
dered usually by the intolerance of the digestive canal, as the patient
suffers from colic, diarrheea, and even vomiting. Great hopes were based
on the employment of veratrine in acute articular rheumatism, in which it
was expected that the pains and fever would be relieved thereby ; but this
plan of treatment was soon abandoned.

et . T e W L e
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EROMIDE OF POTASSIUM.

Parnocexeric Erreers.—The experiments of Clarke and Amory have
shown that this drug is absorbed by all the mucouns membranes, but not by
the integument. It is eliminated with great rapidity, and has been found
in the urine ten minutes after ingestion. The greater part is eliminated in
twelve hours, but the remainder is excreted more slowly, and it is not rare
to find it in the urine on the third day after administration.

In large doses the drug produces an irrifant effect upon the gastric
mucous membrane.

Soon after administration it produces a diminution of sensibility, par-
ticularly of the reflex sensibility of the pharynx. This ansesthesia some-
times extends to the nasal mucous membrane and the conjunectiva.

In moderate doses, it slows the eirculation, and in certain cases suffer-
ing from fatty degeneration of the myocardium, it regulates the rhythm.
The slowness of the pulse, which is the result of a probable action of the
bromide of potassinm upon the eardiac muscle, is aided by the fact that
the drug contracts the small vessels and thus increases the tension of the
blood in the vessels.

This contraction of the small vessels and local anzemia accounts for the
cerebral phenomena produced by large doses, and which consist of vertigo,
titubation, somnolence, and cerebral incapacity. Attention, memory, and
intellizence are manifestly affected, and constitute a peculiar condition
known as bromie drunkenness. Finally, the bromide impairs nutrition
and diminishes the quantity of urea in the urine.

The elimination of the drug from the skin accounts in a eertain meas-
ure for bromie acne. Finally, the drug diminishes virility or extinguishes
it entirely.

Experiments made upon animals show that the bromide of potassium
diminishes very greatly the reflex actions, but the mechanism of its aetion
is determined with difficulty.

In fact, when bromide of potassium, either solid or in solution, is
brought in contact with a striated muscle, the latter loses its irritability in
a few minutes. The irritability of the mixed nerves and the spinal is de-
stroyed in the same way. But when the drug is carried to the nervous
elements through the circulation, the nervous functions are abolished
sucecessively.

The centripetal functions are first affected, then the reflex functions of
the spinal cord, finally the motor functions. But after reflex power is
entirely lost, the animal may still perform certain voluntary movements.
In these cases the muscles are affected later than the nerves.

When the drug is carried to the heart through the cireulation, the
action of the organ is slowed upon the occurrence of insensibility, muscu-
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lar resolution, and arrest of respiration. The contractions of the heart di-
minish in frequeney, may fall to eight per minute during the ansesthetic
sleep into which the animal falls, and inerease in rapidity upon awaken-
ing. If the intoxication is pushed to a fatal termination, the heart is
arrested in systole as after the administration of digitalis, with this differ-
ence that the rigidity ceases soon after death, and later, the heart is found
distended with blood.

The observations which I have made upon patients syffering from fatty
degeneration of the heart, in which the bromide has re-established the
cardiac rhythm, show that the myocardium is affected directly, since the
rhythm does not depend upon the eardiae nerves.

The drug lowers the temperature in a manner proportionate to the re-
duction of the peripheral cireulation, on account of the contraction of the
small vessels.

In man, the action upon respiration is scarcely perceptible, but the
diminution of bronechial sensibility and the expiratory reflexes is readily
observed.

No experiments have been made upon animals concerning the pro-
longed use of the bromides ; in man, this has been done only in cases of
epilepsy, hystero-epilepsy, and hysteria. The term bromism has been ap-
plied to a chronic condition similar to that produced by a slight acute
poisoning, with the addition of certain phenomena on the part of respira-
tion (a sort of chronic eatarrh with spasmodie cough), and disordered nu-
trition leading to emaciation and ansemia, ‘

In 1874 Falck advoeated the theory that a part of the action of the
bromide of potassium is due to the potassium. He based his theory on
the fact that the potash salts are much more toxic than the soda salts, It
must also be remarked that the soda salts, even in toxie doses, have no
effect on the heart, temperature, nerve-centres, muscles, or the peripheral
nerves. The potash salts, on the contrary, have a toxic effect upon the
Leart, nerves, and musecles.

But Falek's theory is not admissible for the following reasons: in the
first place, bromide of potassium contains 67 parts of bromine and only 33
parts of potassium. Secondly, if bromide of potassium is replaced by bro-
mide of sodium, sensibly the same effects are produced, while no similar
results ensue from the administration of some other salt of potash. It has
been claimed also that the bromine acts upon innervation, while the potas-
sium acts upon the heart ; this is likewise erroneous, as neither the acetate,
sulphate, nor chlorate of potash is a cardiac depressor.

.
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Carprac Toxics,
CONVALLARIA MATALIS.

A chemical analysis of this plant has been made several times. In
1830 Valz extracted two principles: a glycoside derived from the aqueous
extract of the flowers and dried roots, which hLe called convallaramine, and
another principle, convallarine, obtained from the alcoholic extract. The
latter has very little effect.

Stanislas Martin, who made an analysis in 1865, found that the infu-
sion of the flowers is very acid. He extracted an alkaloid which he called
maialine (is it the equivalent of convallaramine?) and an aecid called
maialic acid.

An analysis had been made recently by Hardy, the chief of the analyti-
cal laboratory of the Academy, but he could not completely isolate the
convallaramine of Valz.

Parnogeneric Errecrs.—According to G. Sée, one drop of the extract
placed upon the heart of a frog acts like digitaline. At the end of one or
two minutes the ventricle is arrested in systole and the aurieles in diastole,
though the animal retains its reflex and voluntary movements. Injected
under the skin, the extract of the flowers acts in the same manner, though
somewhat more slowly.

Bogayavlenski ' injected an aqueous solution into the lymphaties of a
frog. In a little while he observed retardation with increased vigor of the
cardiac pulsations. He also noted irregularity of the ventricular diastole
from irregular relaxation of the museular tissue.

G. Sée describes the action of convallaria upon the dog as follows :

First period: g, retardation of the cardiac movements; b, increase of
arterial pressure ; ¢, the respiratory movements become deeper and less
frequent. ;

Second period : extreme irregularity of rhythm, intermissions of the
heart followed by rapid systoles. The respiration becoming fuller and
slower appears at times to be arrested in a movement of profound inspi-
ration. Emesis occurs during this period.

Third period: the pressure of the blood inereases, the very frequent
pulse becomes imperceptible, the amplitude of the respiratory movements
increases. The heart’s action is first arrested, then respiration ceases.

The therapeutic effects of the drug will be considered later.

! Médicin practicien, p. 360. 1882



CHAPTER XLIIIL
SPECIAL TREATMENT.
PERICARDITIS.

TREATMERT OF PSEUDO-MEMBRANOUS PERICARDITIS.

Tue first condition is that the patient should be kept absolutely quiet, in
the position which is least distressing to him. The head should not be
raised very high.

The senses also should not be disturbed ; no noise, light, conversation,
ete., and care should be taken that the patient be not subjected to any ex-
citement.

The patient may take acidulated drinks in small quantities frequently
repeated. Liguid nourishment should alone be given.

1. Antrearocistics.—A. Local abstraction of blood by means of cups is
still employed at times in the treatment of this disease. I think that this
is a mischievous practice, for the cups, unless they relieve the pain, have
no effect on the local lesion and cause wounds which may interfere at a
later period with the application of blisters.

B. Mercurials. We possess remedies which are more vigorous and
more effective than mercurials, and the use of the latter has been generally
abandoned at the present time.

2. Revursives.—4. Blisters. Corvisart was the first to insist upon the
use of large and repeated blisters, and I agree entirely in his opinion.
There is perhaps no instance in therapeutics in which such a prompt action
of blisters is observed if care be taken to make them very large. Their
rapid action may be noted by the application of the stethoscope to the raw
surface. ; 4

B. The effect of other revulsives, which are advised when the disease
is prolonged, is doubtful. Bouilland mentions the actual eautery, moxa,
tartar emetic ointment, and eroton oil. Perhaps preference should be given
to the actual eautery, which has such a decided action upon chronie phleg-
masize of the lungs and pleura.

By the side of these local measures must be placed sedatives of the cir-
culation.

A. The first to be employed, if the affection is painful, is the ice-bag,
proposed by Gendrin. It immediately diminishes the local pains, calms
the tumultuous pulsations of the heart and the extreme anxiety of the pa-

ST
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tient. Asa rule, also, its refrigerant action diminishes the febrile move-
ment in a little while and lowers the frequency of the pulse.”

The ice-bag should not be applied too long, in order not to depress the
patient. The pulse and temperature should be watched and the bag re-
moved as soon as they return to the normal. In some patients the effect
is obtained in less than an hour ; in others, two or three hours are required.
After this if the reaction is moderate and develops slowly, it is not neces-
sary to make a fresh application ; if this does become necessary, its effects
should be graduated by making less prolonged applications or gradually
elevating the temperature of the mixture. This measure is not contra-in-
dicated by complication with pneumonia or pleurisy.

B. Digitalis. The great frEL]uenL"}' of the pulse which is often observed
in pericarditis shows that the pains and the sensibility of the pericardium
produce a reflex action which passes through the pneumogastries and is
reflected to the accelerator nerves or the sympathetic. This sensibility
may be moderated by the use of digitalis. Asa rule, small doses will suf-
fice. In Germany it is given in large doses.

I believe that small doses of digitalis may be useful, but that it is bet-
ter to employ the ice-bag, or wine or opium internally, but I do not think
that the large doses recommended by Friedreich are justifiable. Bauer
also states that digitalis in large doses is a sovereign remedy, but that it
should be discontinued as soon as the pulse is reduced in frequency or
becomes irregular.

C. Veratrine has been proposed by Friedreich to replace digitalis.
This drug possesses the double effect of relieving the pains and reducing
the pulse and temperature. If should be given in pills or granules, and,
if well tolerated, the dose may be increased to thirty, even fifty milli-
grammes. :

D. Hydrocyanic acid has been proposed by Stokes, but timidly, as this
is a dangerous remedy. Five to ten drops of the medicinal solution may
be given without fear.

The pain may be relieved by the administration of opium internally, or
subcutaneous injections of morphine. Insomnia may be combated by
hydrate of chloral in doses of one to four grammes.

The depression of the vital energies should be combated by wine,
brandy, champagne, punch, sulphate of quinine, musk ; if chilly sensations
are marked, by subcutaneous injections of ether or camphor.

TREATMENT OF SEROUS PERICARDITIS.

When the diagnosis of pericarditis with effusion has been made, very
little can be expected from antiphlogisties or revulsives.

A. Permanent application of blisters has been employed, but generally
proves insufficient.
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B. Diuretics (squills, nitrate of potash, acetate of potash, ete.) and
hydragogue eatharties (jalap, seammony, colocynth, elaterinm, ete.) have
also been employed.

(. Puncture or Paracentesis. The first puncture of the pericardium
was made by Schuh in the service of Professor Skoda, and sinee that time
it has been performed a number of times.

The following rules will serve as a gunide in such cases: The opening
should always be made to the left of the sternum. In operations made on
the right side, along the sternum, the patients have died suddenly. In
one case the troear, which was introduced near the sternum in the third
intercostal space, passed directly intg the right auricle. In another case
the trocar remained engaged in the adhesions in front of the right auricle
and produced arrest of the heart’s action. The point on the left side
selected by almost all operators is the fifth, more rarely the fouwrth or
sixth, intercostal space, according as the pericardial region is more or less
enlarged. The site chosen is more or less remote from the sternum, ac-
cording as we wish to avoid passing through the pleura or not. Jobert,
in order to avoid the pleura, makes the puneture 3 ctm. from the median
line, i.e., 1} ctm, from the edge of the stermum. Troussean operated in
the same way, taking care to avoid the internal mammary artery, which
passes about 1 ctm. from the edge of the sternum. But if we believe with
Roger that there is little risk in perforating the pleura, we may operate
farther from the median line. In fact, the more we approach the apex
the less the danger of wounding the heart.

Aran punctured at 5 etm. from the medianline, Frémyand Heger at 6 etm.,

Chairon at 7 ectm., and Rendu at 8 etm. in the sixth intercostal space.
I believe with Rendu that the puncture should be made as far as possible
from the median line, i.e., at the apex, or, if possible, outside of the apex.

Having chosen the site for the operation, how should this be per-
formed? Trousseau and others first made an incision layer by layer;
then, having reached the pericardium, they satisfied themselves that the
membrane was raised by fluid before opening it.

To make a positive diagnosis, and to determine whether the site chosen
for the operation is suitable, I cannot recommend too strongly a prelim-
inary explorative puncture with the hypodermic needle.

At the present time, thanks to the small diameter of the needles (2
mm.) used in performing aspiration, the puncture is effected with the
greatest ease.

The sharpness of the needles and their readiness of entrance emables
us to advance slowly, and to arrest and even withdraw them, if the slight-
est alarming symptom should be produced. Roger also states that experi-
ments on ammals would lead us to think that if the needle touched the
heart the puncture would only be superficial, and would not be so serious
as might be feared.

Sk 0
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When the canula is introdueced, if aspiration i1s not performed the
fluid flows at first in an interrupted spurt, then in drops. This proves
that the fluid is escaping from the pericardinm. When the puncture is
made in hydrothorax the jet is at first continuous, then it becomes jerky,
finally intermittent. In the former the jets correspond to the pulse, in
the latter to the respiratory movements.

It must not be forgotten that adhesions form almost constantly in peri-
earditis, and the trocar should be left in place for an hour or even an hour
and a half in order to give the fluid time to run out.

This is preferable to aspiration, which gives rise to a sort of cardiac
adhesion after the greater part of the effusion has escaped.

The quantity of fluid which may be withdrawn varies from 300 grms.
(Trousseau) to 950 (Rendu), and even 1,500 grms. (Hindenlang). The
fluid is serous and slightly sanguinolent, and coagulates with great rapid-
ity. Pus has been removed in two cases, one reported by Aran and the
other by Reiz and Levison.

These writers injected a fluid of the following composition : water, 50
orms. ; tineture of 1odine, 15 grms. ; iodide of potassium, 1 grm.

As a rule, the patient experience an almost immediate relief, but this
is by no means permanent. The fluid is often reproduced, perhaps more
abundantly than before.

It must be confessed that few of the patients operated upon recover, so
that paracentesis of the pericardinm merely constitutes a last resort when
the effusion threatens to suffocate the patient. '

TREATMENT OF ENDOCARDITIS.

The endocarditis may appear at the beginning and constitute the sole
disease, or it may be merely the first manifestation of an acute rheuma-
tism which, in a few days, will attack the joints. At other times, endo-
carditis appears at a later period as one of the symptomatic affections of
rheumatism, gonorrhea, scarlatina, variola, rubeola, erysipelas, diphtheria,
nephritis.

Many have maintained that, in such cases, treatment with sulphate of
quinia, nitrate of potash, tartrate of soda, will prevent the development of
endoearditis. Stricker has claimed similar results from the use of salicy-.
late of soda. Unfortunately, however, none of these claims can be sub-
stantiated.

After the endoecarditis has developed it should first be treated locally,
the best means being the application of a blister as large as the pracordial
region. Bouillaud applied daily to the raw surface 40 to 60 ctgrms. of
powdered leaves of digitalis, the irritating action of which maintained the
vesicant action.

As in pericarditis, the general treatment includes at first rest and the
20
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prevention of excitement, such as light, sound, conversation, ete,, then
cool, acidulated drinks.

The administration of salicylate of soda and sulphate of quinine may
be continued if it appears to act favorably upon the rheumatism and if
the cardiac agitation is not great, if the pulse is not too frequent and is
regular.

Tincture of digitalis may be administered in doses of 20 drops or 1
grm., repeated at first twice a day, and gradually increasing the dose.
But it must not be forgotten that the drug requires at least twenty-four
hours before its effect becomes perceptible ; we should therefore wait two
days before increasing the dose. When its effect has been secured we
may diminish or entirely suspend it, until after the lapse of a few days its
effect begins to subside.

The other cardiac sedatives, such as veratrine, bromide of potassium,
chloral, are far from rendering the same services. Convallaria has ap-
peared to me to regulate the action of the heart in such cases and to
stimulate the patient, but my experience dates back only six months—an
insufficient period.

After sedation has been obtained by any of these means we should
hasten to employ tonics, particularly the ferruginous preparations, which
arve cardiac sedatives. The perchloride, citrate, and pyrophosphate of
iron may be employed.

TrEATMENT OF ULCERATIVE OoR INFECTIOUS ENDOCARDITIS.

This disease terminates almost always in death. The following reme-
dies have been employed in its treatment :

1. Externally, the ice-bag.

2. Internally, antiseptics.

A, Salicylate of soda, in doses of 6 to 12 grms.

B. Benzoate of soda, in doses of 4 to 10 grms.

C. Sulphate of quinia, in doses of 2 to 4 grms.

D. Tincture of digitalis, in doses of 2 grms., or the infusion, 50 to 75
ctorms.

E. Camphor, in doses of 50ctgrms. to 1 grm., in an emulsion made
with the yolk of an egg.

F. Musk.

. Carbonate of ammonia. ]

H. Corrosive sublimate, in the form of Van Swieten’s solution."

! Bichloride of mercury, 1 grm. ; alcohol, 100 grms, ; water, 900 grms.

M i



CHAPTER XLIV.
HYGIENE IN HEART DISEASE.

WaEN a patient is convalescent from an acute disease which has left over a
cardiac lesion, particularly of the valves, he will do well during repose if
the other organs of circulation are in a good condition and perform their
funetion in a satisfactory manner.

But if the equilibrium is disturbed by execitement, or if the organism
must perform some work which demands a certain effort, the insufficiency
of the heart is speedily manifested by dyspnea and palpitations.

In order not to overwork this organ, we must select for the patient those
conditions in which the heart requires the least expenditure of foree.

In the same manner, it is evident that in the treatment of the accidents
which are secondary to diseases of the heart the treatment consists less in
strengthening the heart than in removing the fresh obstacles which it must
OVercome,

We will now consider the daily hygiene during the period of tolerance.

The first advice which should be given to the patient is that he rise
early. The first rule of hygiene is the avoidance of the obesity which is
one of the chief annoyances of patients suffering from ecardiac disease.

A. Toilet ; Hydrotherapy.—The patient should aceustom himself grad-
ually on rising to the contact of cold water, its temperature being made
lower every day. The reflex impression made upon the heart by cold
water ceases very soon, as has been proven by Fleury, Bouillaud, Aubur-
tin, Hirtz, and others.

The patient may without fear employ cold washings at a temperature
of 12 to 16° C. If we desire to employ hydrotherapy in its entirety we
should begin with vigorous frictions for a few seconds with a wet cloth.
At the end of a few days we may begin with a douche of a few seconds’
duration, or with the alternating douche (warm and ecold) if it is followed
by slight reaction. It has been found in all hydropathic establishments
that the impression produced by cold water is greatly diminished if the
cold douche has been preceded by a warm one (30 to 32°).

But tolerance is established so quickly that at the end of a week the
patients endure a cold douche, lasting one to one and a half minute, upon
the przcordial region.
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Age does not constitute a hindrance, and Fleury mentions cases of pa-
tients sixty years old who employed hydrotherapy successfully under
these circumstances. It must be remembered, however, that though the
douche may be cold, the air of the room must be warm. If the room ean-
not be heated, reaction should be established by warm foot-baths.

B3. Baths.—Baths may be classified as cold (0 to 25°), tepid (25 to 30°),
and warm (30 to 40%). The cold bath does not agree with eardiac patients,
as it produces congestion of the internal organs and causes retardation of
the circulation and interference with respiration. At the moment of reac-
tion the pulse becomes somewhat fuller and more frequent.

Cold baths, therefore, should not be recommended unless the water has
a temperature of 25%, the air is very warm and calm, and the bath is very
short. Reaction will be facilitated by a warm room, foot-bath, warm
clothes, ete.

Tepid or warm baths may be permitted under the condition that they
do not last more than fifteen minutes and are not repeated oftener than
once a week.

(. Hot-air Bath.—This bath is tolerated comparatively well by old
people and patients affected with heart disease, provided they do not suffer
from aneurism. The patient may take the bath if the temperature of the
air does not rise above 55° C. Perspiration may be facilitated by the in-
westion of cold water; the bath may end with rubbing, and, if necessary,
with a shower-bath lasting a few seconds. The cold plunge and massage
should not be employed. Not that massage is not good for these patients,
but it should be performed at another period, in order not to induce too
much fatigue. :

D. Vapor Bath.—A vapor bath, in which the patients are suffocated

by the entrance into the bronchi of hot air saturated with vapor, is not to
be thonght of But they may be encased in a vapor bath if the head is
free and they are enabled to breathe the dry air of the chamber.

E. Compressed-air Baths.—These baths, which are so useful in emphy- -

sema and catarrh, even if there is beginning dilatation of the right heart,
are absolutely interdieted in patients suffering from cardiae disease.

F. Clothing.—Two points should be considered. In the first place,
the patient should avoid constriction either around the neck, waist, or limbs.
Females should avoid ecompression of the chest or liver by corsets. This
effect of the clothing is so great that A. Meyers ' has called attention to the
frequency of cardiac affections in the English army, and regards as an im-
portant canse the constriction of certain parts of the body by the equip-
ment.

(. Regimen.—The diet should be of such a character as to avoid obes-

! A. Meyers: On the Etiology and Prevalence of Heart Disease among Soldiers.
1850, Quoted by Beanmetz: Clinigue therapentique, t. i, p. 17,

-

'
s

O S



HYGIENE TN HEART DISEASE. a09

ity. The patient should drink as little water as possible. He should take
nothing in the morning, or perhaps a little black coffee with some toasted
bread or a biscuit. At other meals he should abstain from feculent or
farinaceous substances, as these require a large amount of water for their
digestion.

The patient should not take more than 200 grms. of bread daily. He
may eat all kinds of meat, game, fish, and shell-fish ; also fried or baked
potatoes, and beans. He should abstain as much as possible from fatty
articles, butter, and oil. Nuts, dried fruits, and cheese are allowed for des-
sert. About a bottle of wine may be taken daily ; brandy must be taken
in great moderation. He should not drink coffee unless it is weak and
‘does mot produce palpitations. Few sweetmeats are permitted. After
dinner, a little tea, coca, or guarana. The patient may also take a little
~ cognac or aromatic liqueur such as euracao, chartreuse, ete.

In order to obviate the constipation which may arise from such a diet,
a pill may be taken at night, containing podophyllin, or aloes, scammony,
ete. '

H. Tobacco.—This should be used in great moderation, as it is eapa-
ble of produeing angina pectoris.

I. Exercise.—The patient should take moderate exercise—for example,
walking on a level surface. Billiards forms a very good method of exer-
cise, if the air of the room is not impregnated too strongly with tobacco.

Manual exercises, like piano-playing, may be continued, but all forms
of exercise which require effort, such as running, jumping, dancing, swim-
" ming, fencing, and particularly riding, must be strictly interdicted.

J. Social Life.—Patients suffering from heart disease should be spared
all forms of excitement. The sexual relations should be very moderate ;
more than one disease of the heart has been revealed by an attack of suffo-
eation occurring after coitus (Oulmont).

Many professions cannot be practised by these patients. They cannot
be soldiers or sailors, still less physicians, surgeons, or even accoucheurs.
They can scarcely endure the excitements of business, as in the stock
exchange, ete.

K. Passive Exercise.—Carriage-riding is not injurious, if there is not
too much jolting. Massage, especially when it consists of friction of the
limbs in the direction of the venous circulation, furnishes the patients with
a sort of accessory venous heart, and does them the greatest good.

L. Temperature—Patients suffering from heart disease dread the eold.
It is well to advise them to pass the winter in a mild climate, like that of
Cannes, Nice, Menton, Hyires, Algiers, Madeira, particularly as the salt
air is beneficial to them.

M. Altitude.—Diminution of barometric pressure is tolerated very well
by the patients. They may live with benefit in moderately elevated locali-
ties—for example, 300 to 600 metres—but only under the condition that
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they have level walks, which render it unnecessary to ascend or descend
in order to obtain exercise.

N. Whey Cure.—Whey is difficult to digest, particularly at the outset,
and it must be mixed, usually, with mineral waters (Geisshuebel, Johan-
nisbrunnen, Tatmansdorf), or with sodie chloride waters, charged with
carbonic acid (Nanheim, Schwalheim, (Eyenhausen). This cure is com-
posed of drinks and baths.

It is a remarkable fact that a whey bath causes a rapid diminution in
the rapidity of the pulse. This plan of treatment is also laxative in its
action and relieves the congestions which are secondary to heart disease.

0. Grape Cure.—This fulfils almost the same indications as the whey-

cure. Under its influence the circulation becomes more active at first,

the pulse acquires greater amplitude and force, the face assumes a better

color, the skin is more active, and the patient has a feeling of increasing

strength. Then the secretions increase, the urine becomes more abundant,
the patients have free evacuations from the bowels, and sometimes slight
diarrhcea. '

The quantity of grapes consumed daily varies from 14 to 4 kilos. A
small quantity is generally taken at the beginning, perhaps 4 to 1 kilo,
When a greater amount is taken the daily ration is divided into three
parts, each of which is taken about half an hour before meals. It must be
remembered that the grapes taken early in the morning have a greater
diuretic and laxative effect. In some parts of Germany the juice ex-
tracted from the grape by means of a press is administered.

Sometimes the diet consists exclusively of grapes ; at other times, other
articles of food are allowed. In such cases we begin with vegetable food,
and then allow white meat; at a later period dark meat is allowed.
Toward the close of the treatment wine, coffee, and tea are also allowed.

The duration of the cure varies from three to six weeks. It is contra-
indicated by pregnancy.

i A | Tl B 8 i
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CHAPTER XLV.
TREATMENT OF THE CLOSE OF THE PERIOD OF TOLERANCE.

Ar the end of a longer or shorter period, but which, under certain circum-
stances, may last for a number of years, the heart no longer is able to fulfil
its functions, either because it is overworked and is beginning to degener-
ate, or because disturbances have arisen in the organs through which it
must eirculate. The treatment presents two indications : The first consists
in sustaining the heart and relieving the palpitations and dyspneea ; the
second, in causing the disappearance of the secondary complications which
create new obstacles to the circulation.

TrearMeENT 0F Pavrrrarions—Carpiac MoDERATORS.

The first means to be employed is rest in the horizontal position, the
head being a little elevated. Cool drinks should then be given and solid
food in small quantities. At the end of a few days the cardiac rhythm is
improved ; we may then judge more readily of the cardiae affection.

The drugs which regulate the circulation are called sedatives.

A. miGcrrans.

Administration by the Mouth.—Powdered digitalis leaves are an unre-
liable preparation ; they may be given in the form of pills, but are poorly
tolerated by the stomach on account of their irritating action.

To relieve the palpitation of this period, in which the heart begins to
lose its force and rhythm, the tincture of digitalis should be given in doses
of 25 drops, once or twice a day, and then gradually increasing, if the effect
is not produced, up to 100 or even 150 drops at a dose. But before digi-
talis is administered we should endeavor to relieve any congestions or
dropsies which may be present, and should delay the use of digitalis until -
somewhat later.

If the cardiac affection is less advanced and none of these secondary
disturbances have been produced, digitalis may be given from the start in
small doses.

It will be found that one, two, or even three days elapse before its effect
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upon the pulse is manifested. On the other hand, when this effect has
been obtained, it is prolonged for several days after the administration of
the drug has been discontinued. Thisis due to the fact that digitalis is
eliminated more slowly than it is absorbed, and that it aceumulates, there-
fore, in the organism. This occurs so much more readily if the kidneys
are diseased and interfere with its elimination.

Accordingly, when a notable reduction in the number of pulsations has
Leen effected, the use of the drug should be discontinued, or at least di-
minished.

Digitaline may also be employed. The preparations used are those of
Homolle & Quévenne, Merck, and Nativelle. All three preparations are
active, but that of Nativelle, to judge from my experiments, is the most
constant and regular in its action.

Administration through the Intequment.—I have frequently rubbed in
the tineture of digitalis in the cardiac region, and have so often seen the
patients relieved and the rapidity of the pulse appreciably diminished in
consequence that I do not doubt the possibility of absorption in this way.
But it must be remembered that there is no comparison between the effect
obtained by this means and that secured by the internal administration of
the tineture.

Brown ' and Reynolds® have obtained a diuretic action and a marked
diminution of the rapidity of the pulse, at the end of an hour, by the ap-
plication to the belly either of flaxseed poultices to which the tineture has
been added, or of poultices made with the fresh leaves and boiling water.

Tourangin and Dujardin-Beaumetz have also observed a noticeable
effect in young subjects.

Subcutaneous Administration.—In my experiments on dogs to which an
aleoholic solution of digitaline has been administered subcutaneously, this
has constantly given rise to local irritation, and so often to diffuse phleg-
mons that I have been careful not to make such injections in man. This
has been done, however, by Otto and Wilkowski, and has resulted in ter-
rible accidents. Gerber and Eulenburg have employed it, but have not
obtained favorable results.

Gubler has succeeded in making this injection more tolerable by re-
sorting to the following formula : aleohol, 50 grms. ; digitaline of Homolle
& Quévenne, 0.10 grm. ; dissolve and add water 50 grms. A gramme of
this solution contains one milligramme of digitaline. Gubler made the
subeutaneous injections in the region of the back, and these gave rise to
no bad results, although they were repeated as many as sixteen times in
one patient.

Contra-indications.—It has been said that digitalis should not be given
to those suffering from fatty heart, since under such conditions it no

! Brown: Med. Times and Gaz., 1863, ? Reynolds : The Lancet, 1869,
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longer acts well and exposes the patient to the danger of poisoning. I be-
lieve that this a mistake. When digitalis no longer aets it is not because
there are no more healthy heart-fibres, but because the obstruetions to
eirculation in the limbs and viscera are such that the remaining fibres
have no power to overcome them, even with all their energy. In such
cases we must remove the infiltrations by punctures in dependent parts
and replace the digitalis by opium.

It has also been said that digitalis is dangerous at the beginning of
aortic insufficiency. It would be more correct to say that it is useless, as
the pulse is then regular and sufficient. But digitalis again becomes use-
ful at a later period, when the hypertrophied heart begins to give out.

B. BROMIDE OF POTASSIUM.

Gubler was the first to employ bromide of potassium in order to relieve
palpitations of organic origin, giving it in doses of 2 to 4 grms. His ex-
ample has been followed by G. Sée, Dujardin-Beaumetz, and myself.

(. CHLORAL.

The depressing action of chloral on the heart is perfectly well known.
It is known that an animal poisoned with this drug dies from paralysis
of the heart, the ventricles and auricles being distended by black blood.
When it has entered the blood in a certain quantity it alters the blood-
globules. :

By this action on the blood chloral may stimulate the medulla oblon-
gata or the central origin of the spinal accessory nerves; it may also act
on the cardiac ganglia and the myocardium itself. Finally, it may para-
lyze the peripheral vessels and thus produce notable weakness of the move-
ments of the heart. :

Accordingly, chloral acts upon the heart by depressing it, and this
action may advance to the production of paralysis of the organ.

It follows that chloral is a valuable agent in producing sleep in those
patients who are deprived of it on account of the violence of the palpita-
tions, but that this drug becomes more dangerous than digitalis when the
degenerated heart has reached a condition of asystole.



CHAPTER XLVI.
TREATMENT OF CARDIAC DISTRESS AND ASYSTOLE.

As in the preceding chapter, we must here take into consideration the
dyspncea which is due properly to the cardiac affection, and not mistake it
for the dyspneea produced by the lesions which are the cause or conse-
quence of the heart disease. Thus, the dyspnwea due to secondary pul-
monary congestion should be treated at the beginning by dry cups,
bleeding, and tannin ; the dyspnea due to pulmonary cedema ealls for
vesicants and diuretics ; that due to hydrothorax requires paracente-
sis ; ursemic dyspncea may be treated by the milk diet and bromide of
potassium.

The latter variety is particularly apt to be mistaken for cardiac dysp-
ncea strietly speaking., Cardiac dyspncea is, in the beginning, only marked
during effort. At a later period it becomes marked during left deeu-
bitus when hypertrophy oceurs, and during right decubitus when tricuspid
insufficiency from dilatation has supervened ; finally, it passes into erthop-
neea, and the patient is obliged to assume a sitting posture, especially
after notable pulmonary cedema has developed.

Uremic dyspneea, on the contrary, develops suddenly in paroxysms
of distress which, up to a certain point, resemble asthma. These parox-
vsms oceur particularly at the period when the patient is about to fall
asleep and ceases to contribute voluntarily to respiration. The patient
is then seized with dyspneea and nightmare, which awaken him with a
start.

I will here repeat my previous advice that, before treating the eardiac
disturbance directly, we should combat the abnormal obstructions to the
general circulation.

From a therapeutic point of view, we must include in one chapter the
phenomena of asystole, i.e., dyspncea, lipothymia, and syncope. We now
no longer desire to depress the violence of the eardiac impulses, but, on
the contrary, to stimulate them. This indication is fulfilled by the class
of stimulants which may be administered by the mouth, the respiratory
passages, and the subeutaneous connective tissue.

Those administered by the mouth include wine, aleohol, coffee, ether,
and the diffusible stimulants.
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WINE.

The richer a wine is in alcohol, the better adapted it is to our present
purpose. It is also important that it contain as little sugar as possible ;
in this respect, white wines are better than the red. Finally, warm wine
is more stimulating than eold wine.

The following table gives the proportion of alecohol in the different
wines to 100 parts by volume :

Lo e e 2409 Roussillon ........cccc0vvies 18.13
B e e Sl e e s 23.41 | White Hermitage, .......... 17.26
|5 E1 S B S MRS R 23.99 | Madeira Malmsey .......... 16.48
LT g e e s S Al HBordeBnX T 15.10
=] a0y el AR 19 BT mantarne . o e 14.22
TenEme . o e s 1979 Burgandy . ... o ceiii s s 14.57
Lachryma Christi........... E AL i T e G 12.08
White Constance........... 19 Thv) Mokaw. o0 oo f e n e n s 9.88
Red Constance............. 18.92 | Moselle .......... Fra. . 8.00
EOECAREL . o B s e e e 18.25
ATOCOHOL,

Alcohol taken as a drink should mark 36 to 50° at the most. In this
orade of density it produces, at the moment of deglutition, a sensation of
heat in the throat, pharynx, and even in the stomach. When eognac is
old and of good quality, its topical action on the mouth and pharynx is
very little marked, and the sensation of heat does not develop in the
stomach.

When aleohol is ingested in too great a degree of density, particularly
if large quantities are taken, it coagulates the gastric mucus, destroys the
pepsine, arrests digestion, and the indigestion leads to vomiting.

In moderate quantities it facilitates digestion and stimulates the solar
plexus, one of the centres of action of the sympathetic nerve, i.e., of the
accelerator nerves of the heart.

Aleohol is absorbed by the stomach, but if the quantity is considerable
it passes into the intestines and there is absorbed in great part by the
veins ; perhaps to a slight extent by the lymphaties.

After it has passed into the blood its action is very little known. All
that can be said is that when aleohol is absorbed in large quantities, the
arterialization of the blood-globules upon contact with oxygen is dimin-
ished (Brouardel, Jouffroy).

In moderate doses it stimulates the cireulation and respiration, making
the inspirations fuller and more frequent ; at the same time the quantity
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of carbonie acid exhaled is diminished. It also increases the evolution of
animal heat.

Aleohol stimulates the peripheral circulation and the museular energy.
It also acts in this manner if taken in sufficiently large quantities to pro-
duce the first stage of intoxication ; but if given in still larger quantities it
depresses all the functions.

ETHER.

Ether can only be taken internally in the form of capsules or pearls.
Tts action under such circumstances in the stomach can readily be deter-
mined by placing a capsule in water at the temperature of 40°. At the
end of a few seconds under the influence of this temperature, a little
vapor of ether forms within the capsule and breaks that portion of the
capsule which is thinnest or most softened by the water. A filiform jet
of liquid is produced, but is converted suddenly into vapor and causes a
sort of explosion.

‘When this enormous production of vapor occurs in the stomach it is
manifested by a sensation of heat and tension, and also by a few eructa-
tions of vapor of ether.

This agent is an excitant of the circulation and calorification ; it is at
the same time an excitant of respiration. From the promptitude with
which it relieves patients suffering from asystole, it may be supposed
that this is due to the rapidity of its diffusion. The slight duration of its
action may be explained by its ready elimination through the respiratory

passages.
CONVALLARIA MATALIS.

It is evident, from what I have said about the pathogenetic action of
this drug, that it is a true heart tonie, particularly of the myocardium.

It must be employed in large doses. I am in the habit of prescribing
the tincture in doses of a teaspoonful taken in half a glass of sugar-and-
water. This dose may be repeated twice a day in cases of cardiac ataxia
or arhythmia.

STivuLaNTs ADMINISTERED BY INHALATION.

ETHER.

When the vapor of ether is inhaled in small quantities to avoid produc-
ing anssthesia, it is found that one of the first effects is to render the
peripheral circulation more active. The brain is stimulated and, at the
same time, the reflex acts are diminished. It is this effect which we en-
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deavor to obtain in eardiac asystole by the inhalation of ether. This meas-
ure is useful, but its effect is short and wears off at the end of a certain
period.

CHLOROFORM.

Vergely has employed inhalations of chloroform in order to relieve car-
diac dyspneea accompanied by violent palpitations. He concludes from his
experiments : 1, that heart disease is not a contra-indication to the use of
ansestheties ; 2, that chloroform acts as a sedative in these affections ; 3,
that it should be administered with caution. This writer has found ehloro-
form serviceable in relieving attacks of angina pectoris.

NITRITE OF AMYL.

Parnocexeric Actiox.—When the vapor of nitrite of amyl passes into
the nasal fossee it causes a sensation of coolness, but this ceases at the
throat and, unlike chloroform, does not pass into the bronchial rami-
fications. In the pharynx and larynx the sensation is rather that of tick-
ling ; it often excites cough. Almost at the same time a feeling of fulness .
is felt in the head and even more in the face, as if wine had been taken in
excess, The face is soon injected, the eyes shining. The turgescence and
redness of the face increase rapidly, and soon exceed that produced by
emotional excitement. Not alone the superficial capillaries, but all the
vessels of the head—arteries, capillaries, and veins—are in a condition of
manifest tension. The carotids pulsate with vigor ; the pulse is accelerated
and often exceeds 100 per minute.

It is a striking fact that the phenomena produced are limited to the head.
At the end of four or five minutes the stimulation diminishes, and in
about ten minutes more all is over. No vertigo is experienced during the
entire period, unless the inhalation of the drug is continued too long.

I have frequently employed this drug in advanced cardiac disease, when
the patients suffered from lipothymia, and particularly in attacks of angina
pectoris. Unfortunately the action of nitrite of amyl is fleeting, and it can
only be used from time to time to counteract attacks of weakness or syn-
cope. Under these conditions it is a valuable auxiliary.

StrarranTs ADMINISTERED BY THE SvecuTavpovs Coxyecerive Tissuk
MORFHINE.

These were first employed by Levy to relieve attacks of cardiac distress.
Huchard has insisted particularly upon their efficacy in relieving the cerebral
anzmia secondary to aortic affections and to asystole. Aecording to him,
morphia eongests the brain, thus relieving the cerebral anzmia, and conse-
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quently the dyspnecea. In 1877 Gubler drew a parallel between the indi-
cations for subcutaneous injections of morphine and digitalis. He comes
to the conclusion that digitalis is useful at the close of the period of toler-
ance, and that, at a later period, recourse should be had to morphine.

In fact, hypodermie injections of morphine, given during the period of
cardiac cachexia, relieve the patients so much that they imperatively de-
mand them. :

From a theoretical point of view it may beé assumed that morphine
constitutes an excellent vaso-dilator which, on account of the dilatation of
the peripheral vessels, causes diminution of the intravascular tension and
of the number of cardiac pulsations. However this may be, hypodermic
injections of morphine render the greatest service in cases of cardiac
dyspncea and asystole.

ETHER.

Hypodermic injections of ether, recommended recently by Verneuil,
may be used in the same manner as morphine. These injections will
stimulate calorification and the cireulation, but they do not possess the
same virtues as injections of morphine.



CHAPTER XLVIL
TREATMENT OF HYPERTROPHY.

It must not be forgotten that hypertrophy is always secondary. Con-
sequently, when it is the result of disease of some other organ than the
heart, this affection should be treated at the same time.

We refer here to hypertrophy caused by a lesion of the heart itself,
either of the valves or muscular tissue. It has been frequently said that
the heart hypertrophies in order to establish a sort of compensation, and
this process has even been called providential. This view would be correct
if the hypertrophy remained stationary ; but experience has shown that the
excess of work imposed upon the heart finally deteriorates its fibres, which
become changed either by fatty degeneration or by the process of irrita-
tion of the eonnective tissue, which develops excessively and finally strangu-
lates the muscular fibres.

If it is true that this degeneration occurs especially when the other or-
gans of circulation lose their elasticity and contractility on account of age,
it must also be added that the arthritic, alcoholie, or syphilitic diathesis
often hastens this form of senility of the organ, and that, finally, the heart
may rapidly undergo change if the cardiac obstacle is considerable. We
should therefore endeavor to relieve the latter, in order that the degenera-
tion may ocecur as late as possible.

Iodide of potassium, which is administered in a routine manner in all
hypertrophies, may be of some service also in cardiac hypertrophy.

To my great astonishment, T have seen blowing murmurs, due to or-
ganie disease of the heart, diminish and finally disappear for a long time,
in individuals leading an equable and regular life, under the influence of
hygiene and treatment. But this is an exceptional result, and one upon
which we cannot rely.

A certain distinction must be made between the different forms of car-
diac hypertrophy.

Hypertrophy secondary to mitral lesions, if these are not very extensive,
offers the patient the best chance for prolonged life. As is well known,
they predispose to stasis of blood, and consequently to congestion and
dropsy. In these cases cardiac moderators exercise a great influence and
+ may be used for a long time.
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When, on the contrary, the hypertrophy follows a lesion of the orifice
or beginning of the aorta, the ansemia, which is so often present, indicates
that recourse should be had to ferrnginous preparations. As these prepa-
rations, in large doses, act as sedatives to the eirculation, we should rely upon
them and not upon digitalis, which is poorly tolerated by these patients.

The soluble preparations are the best in such cases, viz., the tartrate of
iron and potash, of which 30 to 60 ctgrms. and even more may be given
daily ; the perchloride of iron in doses of 50 to 60 drops a day in two or
three doses; the protochloride of iron; the pyrophosphate of iron; finally, -
the earbonate and iodide of iron.

Patients suffering from atheroma of the origin of the aorta are also re-
lieved by iodide of potassium in small doses (30 to 50 etgrms.), unless the
lesion 1s of a syphilitie origin, when the dose should be increased to two
gramimes.

When the hypertrophy is secondary to stenosis of the pulmonary artery
phthisis is the complieation to be dreaded. Reliance must be placed on
arsenic in small doses, the phosphates, cod-liver oil, weak alkaline sulphates,
as in the treatment of torpid phthisis.

Care should also be taken to treat the patient's diathesis (rheumatism,
gout, syphilis), and to remove toxic causes, such as tobacco, aleohol, ete.

TREATMENT OF THE SYMPToMs DUE To HYPERTROPHY.
PULMONARY BYMPTOMS.

The pulmonary accidents which follow hypertrophy are produced by
the stasis of blood, and include congestion, cedema, apoplexy, and pleural
effusions.

The treatment is carried out according to the ordinary methods of re-
vulsion. Internal congestions are combated by external congestions, pro-
duced by dry cups in large numbers and applied daily. These cups cause
no pain to the patient and produce immediate relief. They should give
rise to a persistent violet ecchymosis, but need not be applied more than
eight or ten minutes. They may be renewed frequently, but their applica-
tion should be discontinued if the patient is suffering from anasarea, and
if the skin or subeutaneous cellular tissue is infiltrated. In such cases the
cups give rise to superficial wounds, which quickly become inflamed and
are painful upon contact with the clothes.

Wet cups are not as useful as dry cups. If there 1s a tendency to
asphyxia and venous stasis, the patient will be relieved much more ef-
fectually by venesection of 250 to 300 grms., but it will become necessary
to repeat them, and their good effect diminishes each time.

So long as the patient can walk around we may use to advantage baths
of compressed air. The compression should be increased slowly for fifteen
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_ or twenty minutes, and the pressure should not exceed one atmosphere
and a half. The sitting should last an hour, and the pressure should be
removed as gradually as it was added.

The patients should also be informed that, upon coming out of the ap-
paratus, they are apt to suffer from cold and insufficient reaction. They
should wait some time, therefore, before leaving the establishment, and
should be warmly covered.

When the congestion passes into cedema or apoplexy it becomes neces-
sary to apply blisters, though the condition of the kidneys may demand
that they be employed with caution. The blisters should be very large,
and it is best to cover them with oiled paper, not alone because its action
will not be so severe, but particularly because, on withdrawing the plaster,
fragments will not remain attached to the skin,

The plaster should be removed as soon as the epidermis becomes de-
tached ; when this occurs the plaster becomes wrinkled and is readily re-
moved. In this way we will almost always avoid cantharidism,

‘We should also follow Cullen’s recommendation, that the patients drink
a great deal of water during the period of vesication, in order that the can-
tharidine should not be present in the urine in too large quantities at one
time. Finally, there is a last precaution which cannot be recommended
too strongly.

A patient suffering from ecardiac dyspneea, and upon whom a blister is
applied, almost always lies in a half-sitting position in the bed, or at least
the head is very much elevated. The force of gravity, accordingly, always
tends to make him slide down in bed. Hence a groove is made in which
the patient slides, while the pieces of dressing adherent to the linen and
the pillows descend fo a less extent; consequently the epidermis is torn
and the derma, which is laid bare, rubs against the dry linen. The wound,
which is thus in eontact with more or less rough substances, becomes red
and painful, and is a source of distress to the patient. In order to obviate
this annoyance, the following slicht modification will prove sufficient. A
slightly cerated paper is applied to the skin over the wound and the sur-
rounding healthy integument. Upon this is applied another piece of
paper which is thickly cerated on the side next to the patient’s body, and
then the ordinary bandage. It follows that when the patient slides down
in bed this will oceur most readily between the two pieces of paper on ac-
count of the abundance of cerate. The first dressing thus remains applied
to the body of the patient and the wound is not laid bare.

This may be a matter of slight importance with regard to the evolu-
tion and issue of the disease, but it will protect the poor patient from fresh
suffering, and he will be correspondingly grateful to the physician.

Under such circumstances blisters relieve considerably and promptly,
but their effect soon diminishes, and after having repeated them a number

of times with decreasing success they must be abandoned.
21
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The discussion of external measures of treatment will conclude with a
few words on thoracentesis in hydrothorax.

When the fluid is seanty, and particularly when it is present on both
sides, it is improper to perform thoracentesis on account of the immediate
reproduction of the fluid. But when the effusion, although double, is
much more abundant on one side than the other, and examination shows
that one side contains more than one and a half litre, it will be useful to
perform puncture with the ordinary trocar or with the ecapillary troecar,
with or without the aspirator.

In addition to these external measures, we may employ all the stimuli
mentioned in the preceding chapter, provided that they have a more or
less favorable effect on the dyspncea.

Two other remedies deserve mention, viz., lobelia inflata and oxygen.

Tincture of lobelia inflata has been recommended in America and Ger-
many for all kinds of dyspncea, even for that due to heart disease.

At the close of the period of cardiac cachexia, when the lungs are
edematous and effusion has occurred into the pleurm or even into the
pericardium, oxygen constitutes a valuable agent for diminishing the dysp-
neea of the patients, This agent is so much more appropriate because
at this period of the disease the kidneys are implicated and the dyspncea
is often ursemic in character. The oxygen not alone aids the respiratory
acts, but also diminishes the quantity of albumen in the urine.

POSITION OF THE PATIENTS.

I have stated on several occasions that when the heart is hypertrophied
the patient cannot rest on the left side, because the enlarged heart pulls
upon its attachments and compresses the left lung, while in right decubitus
the organ rests upon its base and does not drag upon its ligaments. Ata
later period, when dilatation of the right heart and tfricuspid insufficiency
have developed, the patient cannot lie upon the right side and must remain
seated. The dropsy, however, soon extends to the lungs and pleura, the
patient can no longer lean backward, and consequently rests on his
pillows. In order to sleep he allows the head to fall upon the chest.

A last resort consists in making a wooden slab which rests on the bed
and, its upper surface being inclined toward the patient, serves as a desk,
upon which is placed a pillow. The patient folds his arms and sleeps bend-
ing forward, the head resting on his hands, A similar arrangement may
be used if the patient is seated in a chair. This will enable him to obtain
a little rest during his last days. '



CHAPTER XLVIIL
TREATMENT OF SECONDARY AFFECTIONS OF THE DIGESTIVE ORGANS.

Tue symptoms considered in this chapter are due to the tension produced
in the hepatic and portal veins, which give rise to congestion of the liver,
intestinal venous stasis, and finally ascites.

These symptoms are treated by means of purgatives. At the beginning
the abdominal symptoms resulting from heart disease should be treated
by saline purgatives, such as Rochelle and Epsom salts, carbonate of
magnesia, Glauber’s salts, Pullna, Friedrichshall waters, ete.

When the liver is congested, the saline purgatives which had been
first employed in relieving cedema of the limbs and intestinal venous
stasis should be abandoned on aceount of a certain degree of antagonism
between the intestinal and cholagogue action of the purgatives.

Sulphate of soda or coloeynth may serve in the transition from one form
of purgative to the other; then we may resort to jalap and scammony;
finally to the new purgatives recommended by Rutherford, particularly
evonymin, iridin, hydrastin, ete. These will be combined profitably with
the benzoate and salicylate of soda.

These purgatives may still be employed to advantage in relieving
cedema of the lower limbs,

Finally, in proportion as the tension increases the ascites will become
more pronounced and puncture must be performed. But this operation
is merely palliative and is not indiecated until the effusion, which has
become considerable, pushes up the diaphragm and increases the dyspncea.
‘When the abdomen has been punctured it is not surprising to find it refill
almost entirely at the end of two or three days. This is due to the
cedema of the adjacent parts which, on account of the removal of pressure
in the abdominal cavity, finds its way into the latter.

TrEaATMENT OF SECONDARY RENAL AFFECTIONS AND DROPSY.
MILE DIET.

Milk diet is the first measure which should be preseribed in such cases.
Experience teaches that three litres of milk are sufficient for a patient
while resting ; if he is walking about or working the quantity should be
increased by one litre. I am in the habit of giving 100 to 200 grammes
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every hour or two. In order to correct the insipid and somewhat pasty
taste of the milk, we may add slightly alkaline and somewhat effervescent
waters, such as Selters. Some patients ask for the addition of coffee or
cognac ; Serré adds a raw onion. All these substances are permissible if
eiven in small guantities,

When an exclusively milk diet is no longer given the midday meal
may consist of eggs, fish, and white meat. We may then allow a light
supper, diminishing the quantity of milk given during the day, but con-
tinuing the amount given at night as long as possible.

The milk diet possesses numerous advantages. It does not require

mastication or salivation. A very small quantity of gastric juice will
digest it, as the prinecipal constituents, with the exception of the caseine,
are already prepared to enter the chyle ducts.

Under a milk diet the pulse generally diminishes in frequency and
increases in amplitude, the urine increases in quantity, and the serous
effusions diminish.

Potain presented the indications for a milk diet in a communication
made at a meeting of the Association for the Advancement of Science, held
at Rheims in 1880.

It is not suitable in nervous affections of the heart, in nervous or hypo-
chondriacal palpitations, or even in Basedow's disease. In cases of hyper-
trophy with valvular lesion, fatty degemeration of the myocardium, and
asystole, milk may serve as an adjuvant. The administration of milk is
best adapted to those cases in which cardiac hypertrophy is secondary to
Bright's disease. The milk then diminishes the dropsy and thus relieves
the cardiac functions, and although it does not diminish to any consider-
able extent the amount of albumen excreted in the urine, it relieves the
patient in a very remarkable manner.

This is also true of cardiac hypertrophy secondary to gastro-hepatic
affections. Here the cause of the cardiac disease is relieved, and the
affection itself is therefore improved.

DIGITALIS.

Digitalis is undoubtedly the best of all diuretics, the infusion consti-
tuting the best preparation. The tineture is a less active diuretic than
the infusion ; this also holds good of the various forms of digitaline.

It must be remembered that the diuretic action of this drug is slowly
produced, and does not appear until the fourth day of its administration.
On account of its slow elimination, however, its diuretic action continues
for four or five days.

If the diuretic action is marked in a patient suffering from dropsy,
partieularly anasarca, and if the kidneys are not very much affected, the
diuresis readily increases to 4 or 5 litres a day, and the dropsy rapidly
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diminishes, On the following days its effect diminishes in proportion to
the dropsy. It would be a serious mistake to continue the administration
of the digitalis in the same dose until the dropsy disappears completely,
for in such cases the patient remains digitalized and is restored with diffi-
culty. Imake it a rule to continue the use of digitalis so long as the pulse
does not descend below 60 per minute,

Many physicians have such a dread of the cumulative effects of the
drug that they discontinue its administration as soon as diuresis is estab-
lished.

SQUILLS.

The pathogenetic action of this drug when administered internally is
poorly known. According to Huseman and Koenig, it acts upon frogs in
the same.manner as digitalis.

In man squills has a diuretic effect in cases of dropsy, and is at the
same time expectorant ; but if the doses are too large it irritates the stom-
ach and gives rise to vomiting.

Other diuretics possess very little efficacy.

MASSAGE.

Massage was recommended by Galen for the relief of serous infiltra-
tions. It consists in such cases in making friction in the direction of the
venous circulation. As Gendrin has said, this constitutes a sort of acces-
sory venous heart. I have employed it successfully very often in order to
relieve cedema of the lower limbs (vide the ninth edition of the Traité de
Thérapeutique, by Trousseau, Pidoux, and Constantin Paul, t. IL, pp. 122
and 129).

PUNCTURES, SCARIFICATIONS.

When the dropsy is considerable and the kidneys are diseased we can
no longer hope to cause an excretion of the fluid through the kidneys,
and it may then be removed directly through solutions of continuity in
the skin.

1. Pozition of the Patienf.—In order that the punctures may be effective,
the patient should be seated so that the fluid may flow from its own weight.
It is only in certain cases that we may permit the patient to remain in a
recumbent position.

2. Site of Election of the Punctures.—Those parts should be selected in
which the integument presents the least resistance to the pressure of the
fluid.

The site of election in the leg is the inner surface, 3 or 4 ctm. from the
tibia and at the level of the lower end of the calf. The punctures may also
be made in the upper part of the leg, at the level of the ham-strings.
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In the thighs the punctures are made in the most dependent parts of
the inner surface, either in the upper or lower third, Upon the abdomen
the punetures are made in the suprapubic region, and in the fold formed
by the skin of the hypogastric region.

3. The Operative Procedure consists generally in making punctures with
a somewhat large needle, which is first held in a flame and then dipped in
oil. It is introduced to the depth of 2 or 3 etm. until it comes in contact
with the aponeurosis, and is retained in situ for a minute. Dr. Southey
has proposed a small trocar provided with a silver canula. This eanula,
21 mm. in length, is provided at the end with a little enlargement meas-
uring 3 mm. in order to arrest it externally. Affixed to the enlargement
is a rubber tube of variable length which conducts the fluid into a vessel.
This apparatus is useful if the patient lies on his back and is kept per-
fectly quiet. :

After the punetures have been made the fluid eseapes drop by drop in
a continuous manner, and several litres may be discharged in a day. The
discharge is arrested at the end of a few days, and sometimes in twenty-
four hours, because the serum coagulates and closes the wound.

As a rule the patient feels relieved and demands fresh punetures.
Sometimes the skin becomes red and erysipelatous, and a wandering ery-
sipelas is produced which causes little fever, but is a fresh source of ex-
haustion.



CHAPTER XLIX.

TREATMENT OF THE SECONDARY AFFECTIONS OF THE NERVOUS
SYSTEM AND OF EXOPHTHALMIC GOITRE.

As I have shown in a previous chapter, the secondary affections of the nerv-
ous system are almost always the result of deficient energy of the heart,
which sends an insufficient supply of blood to the brain and spinal cord.
In these cases the indieation consists in the administration of the stimu-
lants which have been previously described.

Care must also be taken to ascertain whether the cerebral ansemia is
not due to the depressing influence of digitalis or other agents, in which
event their employment must be discontinued.

‘When the cerebral symptoms are due to thrombosis, embolism, or apo-
plexy, the treatment consists :

1. In placing the patient in a semi-recumbent position.

2. In making cold applications to the head.

3. In producing intestinal derivation by the administration of drastic
purgatives ; aloes pills are very useful in such cases.

4. In the administration of cerebral sedatives, such as hydrate of chloral
and bromide of potassium.

TreEATMENT OF ExopaTHALMIC (GOITRE.

Noél Guenean de Mussy has obtained prompt and unexpected suc-
cess from the use of iodine in this affection, and he is positive that, when
given in small doses, this remedy acts very effectively in relieving the pal-
pitations and nervous agitation. Three to six drops are given three times
a day in a little rice-water.

Bromide of potassium and digitalis have also been employed, but they
have very little good effect.

Duboisine was employed by Dujardin-Beaumetz in two cases of exoph-
thalmiec goitre, a quarter to a half of a milligramme being administered
hypodermically. The condition of the patients was notably improved ;
the pulsations in the tumor diminished and the palpitations disappeared
almost entirely. But at the end of a week there were symptoms of intoxi-
cation and temporary delirium, so that it became necessary to discontinue
the use of the drug for a time.
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According to Béni-Bardé,' the use of cold water constitutes the best
method of treatment of Basedow's disease. The method employed is the
use of the movable douche ; it should be general, cold, short, and some-
what forcible, particularly at the beginning of treatment. If it is poorly
tolerated the tepid douche is given, or simply rubbings with water. Little
by little the vigor of the douche is inereased and the temperature is low-
ered. Complete recovery has been secured by treatment of four to eight
months’ duration, or even longer.

TreaTMENT OF AorTic ANEURISMS.

Aneurism of the aorta is not necessarily a fatal malady, although it
proves so in the large majority of cases. Hodgson reports three observa-
tions of spontaneous recovery with autopsy, the patients having died of
another disease. Thorens * has recently presented to the Anatomieal So-
ciety a cured case of aortic aneurism.

1. The Method of Albertini and Valsalva.—Valsalva obtained a successful
result in a case by the following plan: The patient remained in bed for
forty days in the most complete possible physical and mental rest. In the
beginning two venesections were performed, and then the amount of nour-
ishment administered was diminished as much as possible. After a while
the diet consisted of half a pound of pap in the morning and half as much
in the evening, and no drink except water. Finally, only 125 grms. of
solid food and 250 grms. of water were given daily. Purgatives were
administered from time to time.

The patient emaciated in consequence, and grew so feeble that he could
scarcely raise his hand from the bed. Then the amount of food was
slowly inereased unfil the patient acquired sufficient energy to rise.

Under this treatment the pulsations of the tumor disappeared com-
pletely. When the patient rose they reappeared, but they ceased in a little
while and did not return again.

Laneisi, Guattani, Hodgson, Corvisart, Laennec, Sabatier, and Pelletan
improved their patients by the adoption of this plan of treatment, but they
did not effect real recovery. This plan has been abandoned at the present
time.

2. Dry Diet.—In 1819 Kirby adopted a method diametrically opposed
to that of Valsalva, and gave the patients substantial food and alcoholic
stimulants. He was soon followed by Proudfoot and Beatty, then by
Stokes, who made it a rule to give a generous diet to patients suffering
from aneurism. There is in fact a means of reconciling these two appar-
ently contradictory theories. The treating by venesection tends to dimin-
ish the amount of fluid which must be moved by the heart, and a similar

1 Béni-Bardé : Traité d'Hydrothérapie, p. 846, 1874,
! Thorens: Bulletin de la Soc. Anat., p. 637. 1873,
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result follows the diminished ingestion of water. It is therefore sufficient
to regulate the fluids and solids ingested by the patient.

The bread eaten should be stale and very thoroughly baked ; the
amount of fruit and vegetables ingested should be very much diminished,
or they should be discontinued entirely. The diet should consist of
broth, eggs, meat, fish, dried fruit; the patient may take a small quantity
of weak tea, 250 grms. at each meal, or an equal quantity of light wine,
a little coffee or brandy. This diet gives rise to constipation, which may
be relieved from time to time by the use of hydragogue purgatives, such
as scammony, jalap, aloes.

3. Todide of Potassium.—The first observations on the treatment of aortic
aneurisms by iodide of potassinm were made in 1862 by Dr. Chukerbutty,
of Calentta. He relieved his patients considerably by giving 0.60 daily.
Todide of potassium has since been preseribed in numerous cases, but the
dose given is much larger ; Dreschfeld has even given 6 grms. a day.

The sucecess of this drug in such eases has given rise to the suspicion
that the cases may have been syphilitic in their origin, but it proves bene-
ficial even in the absence of this etiologieal factor. In fact, iodide of po-
tassium is the best remedy which ean be administered in aortic aneurism.
The dose is usually from one half to two grammes daily, and it may even
be raised in exceptional cases to 6 grms.

4. The local application of ice to the site of the aneurism is painful and
almost always badly tolerated by the patient ; this plan of treatment should
be entirely discarded.

5. In case of pain or dyspncea, local abstraction of blood by means of
leeches or wet cups almost always produces great relief.

6. One of our most precious means of treatment is the subeutaneous
injection of morphine for the relief of pain in this disease ; the injection
should not be made in the neighborhood of the tumor,

7. Compression of the Arteries.—This plan of treatment, which renders
such good services in diseases of the arteries of the limbs, cannot be em-
ployed in thoracic aneurism except when rupture is imminent. In this
event gentle compression may be resorted to in order to support the walls
and prevent rupture. In a case of this kind Pelletan applied with great
success a plate of lead covered with a piece of flannel. Broca relieved two
patients by the application of several layers of collodion.

In a case of aortic aneurism which had perforated the sternum, Til-
laux made slight pressure upon the tumor, when the patient suddenly be-
came pale, the eyes glassy and expressionless, and the left arm and then
the right were paralyzed. At the end of half an hour consciousness re-
turned but the patient was aphasic. At the end of three hours the patient
was able to get up and urinate voluntarily ; the aphasia disappeared on
the seventh day.’ ;

'Tillaux : Bulletin Gén. de Thérapeutique, t. lxxxv., p. 231. 1873,
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8. Acupuncture.—In 1878 I made the first series of punctures in this
affection. The application was not painful ; the needles, to the number of
five, introduced at a distance of 1 ctm. from one another, bent like reeds
in the current of blood. The needles were made of gold, and when with-
drawn, at the end of a quarter of an hour, were unchanged and presented
no trace of the coagulation of fibrin.

The following was the method of operation: I buried in the tumor a
certain number of needles as fine as a hair at the distance of 1 etm. from
one another. In order to do this it was sufficient to take a conduector and
to give with the finger a slight push to the end of the needle opposite to
the point. This slight push made it pass through the skin, and then, by
grasping it near the integument, the needle was gradually shoved onward.
The passage through the thoracie walls is not painful, but there is pain in
passing through the walls of the sac when the latter are inflamed. Asa
rule, I leave the needles in situ for fifteen minutes. Healt kept large
needles for four days in a subclavian aneurism ; at the end of that time
the tumor had solidified and the pulsations had disappeared.

In this operation the sac undergoes inflasnmation as the result of pune-
ture, and thickens at the point which has been pierced by the needles. In
fact, at each new sitting I experienced greater resistance in traversing the
sac, and finally introduction became impossible. This method therefore
gives rise to an obstacle to external rupture of the sac.

9. Electropunciure.—Broca has shown that electropuncture has no other
effect beyond that the tranmatism due to the needles slightly inflames the
sac and causes it to thicken. It follows that the electricity adds nothing
to acupuncture.

10. Palliative Operations.—Tracheotomy is only justifiable if there is
spasm of the larynx, since in cases of compression the obstruection is situ-
ated too low. The laryngoscope enables us to determine the difference
between these conditions.

Stokes has proposed, when the aneurism passes under the clavicle, to
divide the sterno-clavicular ligaments. This may give the patient a little
longer lease of life, but probably for a very short time.
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ABORTION in heart disease, 244
Abscesses of myocardinm, 190
Accelerator nerves, 48
Acupuncture in the treatment of aneurism,
350
Acute endocarditis, 85
myocarditis, 190
Adhesions, pericardial, 71
Afferent cardiac nerves, 31
Albertini’s treatment of aneurism, 328
Anmmia, 47
cardiac murmurs of, 47
cardiac murmurs of, caunse of, 53
in articular rhenmatizsm, 54
Anpmic murmurs, modifications of, 51
murmurz, differential diagnesis from
extra-cardiac murmurs, 52
murmurs, differential diagnosis from
endocarditis, 08
Anatomy ol aorta, 134
of heart, 5
of pericardinum, 1
Aneurism of aorta, 268
of coronary artery, 280
of ductus arteriosus, 285
of pulmonary artery, 183, 280
Aneurismal bronchocele, 260
Angina pectoris, 207
Ankylosis of the heart, 71
Ante-mortem heart-clots, 266
Aorta, unatomy of, 134
aneurismal dilatation of, 137
dimensions of, 120
lesion of dE.BcEEdmg' portion of, 151
Aortic insufficiency, 118

insufficiency, pathological anatomy of, |

118
iut;ﬁi:iincy, symptoms and diagnosis
'D b
insufficiency, traces of pulse, 122
insufficiency, murmur, 125
insufficiency, course, 126
insunfficiency, retardation of pulse, 126
orifice, congenital stenosiz and oblit- |
eration, 293
stenosis, 129

Aortitis, acate, 135

chronie, 136
Apoplexy, cerebral, 258

retinal, 258
| Arterio-capillary fibrosis, 235
Asj-stn]m bruit, 225
| Ataxia, relations to cardiac affections, 258
Atheroma of aorta, 136

of pulmonary urt-er;r,-, 1832
Atrophie sclerotic myocarditis, 193
Auscultation, 23

' BAsEDOW'S disease, 260

clinical history of, 2680
treatment of, 327
Baths in the treatment of cardiac diseases,
308
Beraud’s ligament, 2

| Bi-auricular stethoscope, 24

Bi-mammillary line, 8
Blisters, method of application, 321
Bright's disease as a canse of hypertrophy,
253
Bromide of potassinm, 299, 313
Bronchocele, aneurismal, 260
Brown induration of the lnngs, 249
Bruit de la caille, 107
de moulin, 71
de rappel, 107

Cancull of the heart, 263
Cancer of the heart, 264
Cardiac distress and asystole, treatment
of, 314

revolution, duration of, 28

dilatation, 223

dilatation, temporary, 224

ganglia, 34

plexus, 32

reflexes, 59

rhythm, 188

topography, 1
Cardiodynia, 209
Cardiolithe, 76

stenmm, pathological anatomy of, 129 | Catadicrotism, 163

stenosis, symptoms of, 129
stenosis and iuau:lﬁc:ienuf, 132

Centrifugal nerves of heart, m::gm of, 38
Cephalalgia, 256
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Cerebral apoplexy, 257
softening, 257
emboli, 258
Cervical blowing murmur, 49
Cervico-pericardial psendo-aponeurosis, 2
Cheyne-Stokes respiration, the, 249
respiration, symptoms of, 249
respiration, pathogeny of, 250
Chloral, its use in heart disease, 313
Chlorosis, 225
Chronic endocarditis, 91
myocarditis, 193
Closure of the valves, physiology of, 95
Compressed-air baths in heart disease, 308
Compression of arteries in aneurism, 329
Concentrie hypertrophy, 214
Conus pulmonalis, 156
Convallaria maialis, 301, 316
Coronary artery, aneurism of, 280
Corrigan’s disease, 118
Costo-pericardial ligament, 2
Cysts of the heart, 264

DIAPHRAGM, its position during inspira-
tion, 3

Digitalis, 295, 303, 311, 324
Dilatation of the heart, 223

of the heart, temporary, 224
Dieplacements of the heart, 16

of the heart, downward, 17

of the heart, to the left, 18

of the heart, to the right, 19

of the heart, upward, 20

of the heart, backward, 20
Dry diet in treatment of aneurism, 328
Duboisine, 327
Ductus arteriosus, persistence of, 283

arteriosus, anenrism of, 285
Duplication of mitral murmurs, 106
Dyspncea on exertion, 201

of nervous asthma, 201

of emphysema, 202

of obesity, 202

of chloro-angemia, 202

of hysteria, 202

of flatulent dyspepsia, 203

ELECTROPUNCTURE, 330
Emboli, 79

cerebral, 258
Emphysema, condition of heart in, 17
Endarteritis of pulmonary artery, 182
Eundocardinm, 77

anatomy of, 77

post-mortem imbibition, T8
Endocarditis, 77

pathological anatomy of, 78

diagnosizs of, 80

differential diagnosis of, 83

acute or subacute, 85

ulcerative, 87

chronie, 91

treatment of, 305

INDEX,

Epigastric pulsation in pericardial adhe-
sions, T2

Excentric hypertrophy, 214

Exophthalmic goitre, 260

Extracardiac murmurs, 52

False aneurisms of aorta, 137
aneurisms of heart, 196
| Fibromata of heart, 263
1F»:E-.i:ua.l heart, 281
| heart, diseases of, 282
| Foramen ovale, isolated persistence of, 282
| Foreign bodies in pericardium, 76
Friction murmur of pericarditis, 63
murmur of pericarditis, characteristics
of, 65
murmur of pericarditis, differential di-
agnosis of, 66 :

GALLOPING bruit, 107

Ganglia of the heart, action of, 84

Gua:r% -l:;epataic diseases, effect on the heart
of, 24

Goitre, exophthalmie, 260

Grape cure, 310

Gummata of myocardinm, 194

HEMOPERICARDIUM, 70

H@emophilia, 244

| Hemopytsis, 247

| Hallucinations, 256

| Heart, relations of, 4

anatomy of, 5

clinical measurement of, 8

clinical measurement of, new method,

displacement of, 16

inversion of, 16

displacement downward, 17
displacement to the left, 18
displacement to the right, 19
displacement upward, 20
displacement backward, 20
torsion, 20

examination by inspection, 22
examination by palpation, 22
examination by percussion, 22
examination by anscultation, 23
normal sounds, 24

normal trace, 26

muscular tissue, 30

nerves, 30

sensory nerves, 59

painful affections, 207

dilatation, 223

influence of aortic lesions on, 225
influence of pregnancy on,

acute partial aneurisms of, 196
chronic partial aneurisms of, 196
hypertrophy of, 210

hypertrophy of, pathology of, 215
hypertrophy of, symptoms of, 217
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Heart, hypertrophy of, canzes of, 222
hypertrophy of, treatment of, 319
weight of, 210
capacity of, 211
thickness of walls of, 213

Hepatie cardiopathies, 241
congestion, 253
venous pulse, 162
venons pulse, cause of, 164

Hodgson's disease, 137
symptoms and diagnosis of, 140
murmur, 1432 !
compression of adjacent organs, 147
course, 148 |
etiol of, 148
Hot-air hﬁis, 308 |
Hunchbacks, heart of, 238
Hydatids of myocardium, 265
of pericardinm, 76
Hydropericardinm, T4
Hydrotherapy, 307
Hydrothorax, 248
Hyyiene of patienis suffering from heart
disease, 307
Hypertrophy and dilatation secondary to
renal lesions, 233
and dilatation secondary to pulmonary
affections. 237
and dilatation secondary to gastro-he-
patic disorders, 241
and diiatation, effects on menstrua-
tion, geatnl;mn, and delivery, 244 |
and dilatation, effects on the reapua.—
tory pumges 246
and dilatation, effects on the liver, 251 |
and dl]at.&tmn effects on the ga.at.m--
intestinal tract, 252 |
and dilatation, extracardiac causes,
225
Hypertrophie sclerotic myoearditis, 194
Hysterical dyspncea, 202

INFARCTIONS of the kidneys, 254
Infections endoearditis, 87
Inferior cardiac nerve, 31
Infundibulum of pulmonary artery, 156
Inhibitory nerves of heart, 33
Insomnia, 256
Inspection of heart, 22
Insufficiency of aortic valve, 118

of pulmonary valve, 180
Intercostal muscles, action of, 3
Intermittence of the pulse, true, 204

of the pulse, false, 205
Intestinal congestion, 252
IDWB nervous system, action of,
Inversion of the heart, 16

JAUNDICE as a canse of mitral blowing
murmurs, 241
Jugular reflox, 160
venous pulse, 160
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| KinNEY dizeases, effect on the heart, 233

Kidneys, congestion of, 254
infarctions of, 254

LARYNGEAL spasm in aortic aneurism, 276
Latent periearditis, 62

Left ventricle, anatomy of, 91

Lipomata of the heart, 264

Lipothymia, 45

Liver, congestion of, 252

Locomotor ataxia, 258

Ludwig and Cyon, nerve of, 39

MAL de théitre, 45
Mnmacnl excitement in heart disease,
256
Massage, 325
Measurement of heart. 8
of heart, new method of, 11]

Medical pulse 43

Menorrhagia in heart diseage, 244
Middle eardiac nerve, 32
Milk diet, 323
Milk spots of pericardinm, G0
Mitral disease, diagnosis of, 99, 115
digeage, pulse in, 110
disease, cause of, 116
disease, duration of, 116
disease, prognosis of, 117
disease, termination of, 117
insufficiency, murmur of, 113
insufficiency, thrill of, 99
murmurs, topography of, 100
murmurs, daplication of, 106
orifice, congenital stenogis of. 294
stenosis, murmur of, 113
stenosis, thrill of, 99
valve, lesions of, 91
valve, anatomy of, 93
valve, physiology of, 95
valve, pathological nnutumy of, 93
Monoauricnlar stethosespe, 25
Morphine ir hesrt disease, 317
Muscular tissue cf heart, 30
Myocardinm, diseases of, 187
diseases of, phy&lﬂlﬂgy of, 187
diseases nf abscesses of, 190
Myocarditis, acute, 189
interstitial, 190
chronie, 193
Myomata, 264

NERVES of heart, 30
of heart, afferent branches of, 81
of heart, efferent branches Gf 33
of heart, physiology of, 34
of heart, terminations of, 34
Nerve of Ludwig and Cyon, 39
Neunralgia of the heart, 207
| Nightmare in heart disease, 256

| | Nitrite of amyl, 317

| Nutmeg liver, 252
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OBLITERATION of superior vena cava, 167
(Edema of the lungs, 248

PALPITATION, 42
treatment of, 311
Palpation of heart, 22
Paracentesis of pericardinm, 304
Paradox bruit, 81, 102
Paraszites of the heart, 265
Parenchymatons nephritis, 255
Partial anenrism of heart, 196
Percussion of heart, 22
Pericardinm, anatomy of, 1, 59
suspensory ligament of, 2
tumors of, 76
foreign bodies, 76
puucture of, 304
Pericardial adhesions, 71
adhesions, diagnosis of, 72
Pericarditis, 60
symptoms of, 61
physical signs of, 62
complications of, 68
differential diagnosis of, 70
andden death in, 70
etiology of, 71
Phtihisis in heart disease, 240
in aortic aneurism, 276G
Plexus, cardiac, 32
Pneumogastric nerve, 31
nerve, action of, 35
Pnenmoperieardinm, T3
Post-mortem heart-clots, 266
Pregnancy, influence on the heart, 228
Premature labor in heart disease, 244
Presystolic murmur, 104
Pulmonary artery, diseases of, 172
artery, narrowing of orifice of, 172
artery, narrowing of trunk and |
branches of, 179
artery, endarteritis of, 182

artery, atheroma of, 182 |
|

artery, aneurism of, 183, 280

artery, thrombosis and embolism of, |
74 | Buspensory ligament of the pericardium, 2

184

artery, stenosis of infundibulum with |

incomplete development of ventric- |
ular septum and eommunication be-
tween both ventricles, 288
artery, congenital stenosis with per-
sistent communication between both
ventricles, 288
anatomical lesiona of, 280
symptoms and diagnosis of, 200
artery, congenital stenosis with clos- |
ure of foramen ovale, 285 E
artery, congenital stenosis with per- |
gistence of foramen ovale and oblit- |
eration of ductus arteriosus, 286
congestion and hemorrhage, 246
wdema, 248
diseases, influence on the heart,
237

infondibulom, 156

INDEX,

Pulmonary valve, insufficiency of, 150
valve, stenosis of, 172

Pulse. 29
variations of, 41

Punetures in dropsy, 525

Purring thrill of true aneurism of the

aorta, 140
Purulent endocarditis, 87

RENAL congestion, 254
Retinal apoplexy, 258
hypersemia, 258
pulsations, 258
Regimen in heart disease, 309
Resonator of stethoscope, 24
Rhythm of the heart, 188
Right heart, affections of, 154
heart, anatomy of, 155
heart, insufficiency and stenosis of tri-
cuspid orifice, 158
he;;:ta, congenital endocarditis of,

SCARIFICATIONS in dropsy, 325
Selerotie endocarditis, 91
Second cardiac nerve, 31
Septic endocarditis, 87
Squills, 325
Stenosis of pulmonary orifice, 172
of i gglmunarj' orifice, pathology of,

of pulmonary orifice, diagnosis of,
175
of trunk and branches of polmonary
artery, 179
Sterno-pericardial ligament, 2
Stethoscope, 23
Btimulané,a administered by inhalation,
41
by the subcataneouns tissue, 317
Sudden death in pericarditis, 70
Superior cardiac nerve, 31
vena cava, obliteration of, 167

Sympathetic cardiac nerves, 32
Syncope, 43, 209

| Byphilitic myocarditis, 194

myocarditis, vascular lesions of, 149

TEMPORARY dilatation of heart, 224
hemiplegia, 257

| Theatre sickness, 45

Third cardiac nerve, 31
Thoracic aorta, false aneurism of, 268
dingnosis of, 269
effects on adjacent organs, 273
signs of, 273
Thrombi of heart, ante-mortem, 266
of heart, post-mortem, 266
Thrombosis of superior vena cava, 167
anld Efmbo]iam of pulmonary artery,
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