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XVI.

PERICARDITIS

—

{continued).

THE PHYSICAL SIGNS OF RHEUMATIC PERICARDITIS.

In every case of rheumatic pericarditis there is an increase

in the amount of fluid in the pericardium, and a layer of

ridged, roughened, or honeycombed lymph is spread over

the opposing surfaces of the heart and the pericardial sac.

The amount of the fluid poured into the sac is made known
by the extent of dulness on percussion, the prominence of

the sternum and costal cartilages, and the widening of the

intercostal spaces over the region of the pericardium, and by
the position of the impulse ; while the presence of lymph cover-

ing the heart and lining the sac is told by a friction-sound.

Effusion of Fluid into the Pericardium in Rheumatic
Pericarditis.—Although in the prescribed order, the examina-
tion of the chest by the eye and the application of the hand
rightly precede that by percussion, I shall here reverse this

order, and begin with percussion, for by it we really judge of
the extent of the fluid in the sac.

The pericardium of an adult man with a healthy heart is

capable of holding from fourteen to twenty-two ounces of
VOL. IV T,
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fluid, and that of a boy of from 6 to 9 years old, about six

ounces, when the sac is distended to the full by injecting water

Fig. 1.—Pericardium not distended. Fig. 2.—Pericardium artificially dis-

tended with fifteen ounces of fluid.

into it by a syringe, through an opening made in the anterior

wall of the pericardium.
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The effect of this artificial distension of the pericardium on

the size, form, and position of the sac and on the situation of

the surrounding parts is shown in the accompanying figures

(i, 2). The pericardium, thus distended, is pyramidal or

pear-shaped. It is formed, so to speak, of "a larger and a

smaller sphere, the smaller one resting on the top of the

larger. The larger and lower sphere contains the heart, the

ascending vena cava, and the pulmonary veins ; and the

smaller sphere holds the great vessels. The distended sac

occupies the whole centre of the chest, filling up the space

between the sternum in front and the spinal column behind
5

and extending across the chest from a little within the right

nipple to a little beyond the left nipple. The whole sac is

lengthened
; its smaller end reaches upwards almost to the

top of the sternum
; and its floor, being formed by the central

tendon of the diaphragm, presents a large spherical pro-

minence that bulges downwards into the abdomen, occupies

the epigastrium, and reaches as low as the tip of the ensiform

cartilage and the lower edge of the sixth costal cartilage. The
enlarged and swollen sac displaces all the organs and parts

surrounding it. In front it separates the two lungs from each
other, so as to uncover the pericardium in front of the heart
and great arteries. It pushes forwards the two lower thirds

of the sternum, the ensiform cartilage, and the adjoining
costal cartilages, especially the left, from the third to the
sixth

;
and by counter-pressure backwards it compresses the

oesophagus, the descending aorta, the bifurcation of the
trachea, and the left bronchus between itself and the bodies
of the vertebras upon which those parts rest. It displaces
the lungs to either side and backwards

; and the central

tendon of the diaphragm where it forms the floor of the
pericardium, the stomach, and the left lobe of the liver

downwards.

B 2
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The artificial distension of the pericardium closely cor-

responds in general form with its natural distension from

pericarditis, when the amount of the effusion has reached its

acme. I have already sketched [at page 282, vol. Hi.] what

I believe to be the usual course of the increase of the effusion

from the beginning of an attack of pericarditis to the period of

its acme. When, however, the inflammation of the pericardium

has existed for some time, the walls of the sac, so thin, tough,

and firm in health, become comparatively thick, soft, and

yielding ; and as the sac cannot expand to a material degree

either upwards towards the neck, or downwards towards

the abdomen, it yields sideways and backwards, and widens

to the right and especially to the left, so as to encroach on

both lungs, but more seriously on the left lung
;

as may

be seen in the accompanying figure, which is taken from a

case of chronic pericarditis of long standing, in which the sac

contained three pounds and a quarter of fluid (fig. 3)- When

thus distended, the sac seems to occupy the whole front of

the chest ; and it completely conceals the left lung, which

is pushed backwards and compressed by it so that compara-

tively little air is admitted into that lung at its lower and

posterior part ;
this effect being increased by the compression

of the left bronchus.

There is another effect of this distension of the pericardium

to which I have already alluded, its inferred effect, namely,

upon the heart itself. The muscular walls of the ventricles

are so thick, and their action is so powerful, that the direct

effect of the fluid pressure upon them cannot be very great.

But the pressure of the fluid tells inwards upon the weak and

unresisting walls of the auricles, the vena cava descendens

within the pericardium, and the pulmonary veins, so as to

compress and lessen those vessels and the auricles, and to

resist and impede the currents of blood, on the one hand from
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the system along the cava, and on the other from the lungs

along the pulmonary veins. This partial blocking of the

double stream from the system and the lungs to the heart

lessens the contents of the organ, and tends to diminish the

size of its cavities. At the same time the supply of blood to

Fig. 3.—Case of pericarditis in which one sac contained 3^ lbs. of fluid. The
patient was under the care of Sir James Alderson.

the aorta is lessened, and the ascending aorta is therefore also

compressed by the fluid. The pulmonary artery, however,

owing to the obstacle to the flow of blood through the lungs,

tends to resist the pressure of the fluid in the swollen sac, andi

to remain distended.



6 PERICARDITIS.

While, however, this influence on the part of the fluid

pressure of the distended pericardium is at work compressing

the auricles and veins, a second influence is at work, also set

up by the inflammation, to counteract the first influence, and

to shield to some extent the weaker parts of the heart. The

auricular appendices shrink at an early stage, and the walls

of the auricles and veins are thickened and somewhat pro-

tected from the pressure of the effused fluid by a leathery

coat of mail in the shape of the roughened and honeycombed

coating of lymph that clothes and strengthens the feeble

natural walls of those parts. Thus the double march of the

inflammation supplies at the same time a compressing fluid

and a sustaining covering of lymph.

The distension of the pericardium with fluid produces two

other effects on the heart. I. The heart is heavier than the

fluid in which it plays, and its ventricles consequently tend

to sink backwards, so that the left ventricle rests upon the

posterior wall of the pericardium, just as the liver sinks back-

wards when the abdomen is distended with fluid in cases of

ascites. 2. The other effect of pericardial distension on the

heart is the lifting or tilting upwards of the organ within

the sac. The heart is attached by its great vessels to the

posterior and upper parts of the sac, and the whole organ,

therefore, tends to shrink upwards and gravitate backwards

towards its points of attachment. At the same time the

accumulating fluid which occupies in volume the space

between the lower surface of the heart and the central tendon

of the diaphragm, displaces the organ upwards into the higher

part of the pericardium.

The natural effect of this gravitation, shrinking, and upward

displacement of the heart, owing to the great accumula-

tion of fluid in the sac, would be, I conceive, if not modified

by other agencies, to cause a layer of fluid to be interposed
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between the front of the heart and the anterior walls of the

chest. Practically, however, we find that this is not usually

the case over the mass of the ventricles ; for with one or two

rare exceptions we can always feel the impulse of the heart

beating,, sometimes with force, sometimes with a thrill, in the

second and third, or third and fourth left spaces, extending

from the edge of the sternum to above and beyond the

nipple. A layer of fluid is, however, evidently interposed

between the lower portion of the front of the heart and the

anterior walls of the chest.

The reasons for the presence and pulsation of the heart in

the upper intercostal spaces when the pericardium is dis-

tended, I believe to be, firstly, the distension of the pulmonary

artery, and, to a less extent, of the right ventricle, owing to

the difficulty with which the blood flows through the lungs
;

and secondly, the raised position of the heart, which having

left the broader space of the chest below, where it enjoyed

free play, occupies its narrower space above, where the heart

and pericardium are as it were grasped between the walls of

the chest in front and the bodies of the vertebrae behind. The

result is that under the combined influence of the elevation of

the heart ; the distension of the pericardium; and the con-

tracted area of the upper part of the chest in which the heart

is lodged, the left lung is displaced from before the organ

and the right and left ventricles, and the apex and the great

arteries beat against the higher intercostal spaces with which

they come into direct contact. In consequence of the with-

drawal of the lung from before the heart, and the narrowing

compass of the portion of the chest in which the organ is

situated, its impulse, besides being raised, is also widened

outwards, so that the apex beats against the third or fourth

space, at or above the level of the left nipple, where it extends

beyond the nipple line.
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Although the upper portion of the right ventricle is in

immediate contact with the walls of the chest, I am satisfied

that a portion of the fluid effused into the sac is interposed

between those walls and the lower portion of the right

ventricle over its anterior surface.

We shall afterwards see that the impulse is raised in position

when the fluid in the pericardium increases, and is lowered

in position when that fluid diminishes, so that under these

circumstances the varying amount of the fluid is told by the

varying position of the impulse.

Cases, included in the following tables, that form the subject

of this inquiry into the Physical Signs ofPericarditis.—I possess

notes of 44 of my 63 cases of rheumatic pericarditis, of the

increase, acme, and diminution of the quantity of fluid in the

pericardium, as shown by the enlarging and lessening area

of the dulness on percussion over that region ;
the progressive

changes in the position of the impulse ; and the variations

in the tone, intensity, and area of the friction-sound ;
all of

which signs are at once the effects and the witnesses of the

advance and decline of the inflammation. I have arranged

these 44 cases in columns in the accompanying tables (see

pages 17—32), so that day by day each of those parallel

effects of the disease may be seen either singly or in com-

parison with each other ; and have combined with them the

co-existing endocardial murmurs, the presence of pain over

the region of the heart and elsewhere in the chest, and the

affection of the joints ; and I shall now briefly analyse, point

by point, these parallel effects in those cases.
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Percussion.

The enlarged Area of Dulness on Percussion over the

Pericardium^ caused by the Increase of Fluid in the Sac.— In

22 of the 44 cases under examination the increased amount

of fluid in the pericardium, as indicated by the extended

area of dulness over that region, had already at the time of

its first observation reached its acme, and from that time, the

amount of fluid with its area of dulness steadily declined. One
of these cases had a relapse and proved fatal on the 14th day.

In the remaining 22 cases the period of the greatest dis-

tension of the sac was preceded by a gradual increase, and

was followed by a more gradual decrease, in the amount of

the fluid
;
the periods of increase, acme, and decrease of the

amount of fluid, being shown by the corresponding gradual

enlargement, greatest area, and lessening of the region of

dulness on percussion over the pericardium. In 11 of these

22 cases there was a single rise and fall of the tide of the

effusion
; but in the 1 1 remaining cases there was a relapse,

and the amount of effusion, after lessening considerably, again

increased and attained to a second acme. In five of those

cases, indeed, there was a second relapse, so that the fluid in

the pericardium presented a third, and in one of them even a
fourth wave of increase.

The duration of the whole period of increase of dulness on
percussion over the region of the pericardium varied much in

different patients. Of the 22 cases in which the region of

dulness had attained to its greatest area at the time of the

first observation, the average duration of the increased dulness

from the effusion into the pericardium was eight days, the

extreme duration varying from three days on the one hand, to



10 PERICARDITIS;

seventeen on the other. The average duration of the period

of increased dulness in the 1 1 cases in which there was a

gradual increase, single acme, and a decrease in the amount

of fluid effused into the pericardium, amounted to fully eight

days, the extreme variation ranging from four to thirteen

days. The average duration of the whole period of increased

pericardial dulness was more than twice as long in the 1

1

cases of relapse as in the cases with a single acme, since in

them it amounted to eighteen days, the extremes varying

from fourteen to twenty-four days.

The increase of fluid in the early stage was usually rapid.

In one-half of the cases in which this increase was watched,

the area of dulness had reached its maximum on the second

or third day after the first observation (n in 22), and in all

but two or perhaps three of the remainder, on the fourth or

fifth day. The early advance of the dulness was, as a rule,

more slow in those patients who suffered from a relapse than

in those who did not do so.

The time during which the effusion into the pericardium

remained at its height was, as a rule, very short. In 39 of

the 44 cases the region of dulness extended over its greatest

area for about a single day. It may have lasted longer, but

on the next examination, made usually on the following day,

but sometimes later, the tide had turned and the extent of

dulness had lessened. The acme of the pericardial dulness

lasted two days in three of the remaining cases, and three

days in two of them.

The period of the decrease of the effusion in the pericar-

dium was much longer than that of its increase, its average

duration having been, as we have already seen, eight days in

the 22 cases in which the effusion was at its acme on the first

examination.

We thus see that the period of the advance of the effusion,
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datino- from the time of its first observation in the early stage,

usually lasted about three days ; that the period of the acme

of the effusion was usually observed during only one day
;
and

that the period of the decline of the effusion generally lasted

about eight days.

The fluid in the pericardium begins to increase on the first

day of the inflammation
;

but, as it necessarily gravitates

backwards during the early stages, the effusion does not

appear in front until it has accumulated so as to occupy the

natural hollow at the back of the sac, and the space between

the lower surface of the heart and the floor of the pericardium.

Dulness on percussion over the region of the pericardium

therefore does not declare itself until the inflammation has

lasted for a day or two. I have no exact indications telling

how soon the fluid advances to the front of the heart in

sufficient quantity to push aside the lungs. That it must,

however, have been rapid in certain cases is I think shown by

the following instances :

—

The effusion had reached its acme in one patient three

days after the beginning of the attack of acute rheumatism
;

and the increased cardiac dulness was observed for the first

time on the fifth or from that to the seventh day after the

beginning of the illness in nine cases. Pain attacked the

heart in three cases the day before, and in one three days

before the first appearance of increased dulness over the

pericardium ; and from one to four days before the effusion

had reached its acme in eight other cases.

Friction-sound, like increased pericardial dulness, is not

present at the first blush of pericarditis, and in my cases the

two signs usually appeared at the same time. Thus they did

so in 1 6 of the 22 cases in which the dulness on percussion

was detected in the early stage ; while in only one of those

cases did the first brush of the friction-sound precede, and in
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Fig. 4. Fig. 5.

Figure 4, from a youth aged 17, affected with rheumatic pericarditis, who

recovered in nine days from the time of his admission.

Period of the rapid increase of the effusion into the pericardium, just before the

occurrence of its acme. The effusion completely distended the sa c.

Day of admission. ,

The pericardial effusion distends, lengthens, and widens the sac, to the same

extent and with the same effect as when the healthy pericardial sac is

artificially distended with fluid (see figs. 1, 2, p. 2) The swollen peri-

cardium is pyramidal or shaped like a pear, as in figure 2 Its smaller

and higher portion (1, I,) contains the great arteries ;
and its larger portion

is occupied above (2, 2,) by the heart, and below (3, 3l )
by the great volume

of fluid which accumulates between the under surface of the heart and the

floor of the pericardium. The distended pericardium displaces the lungs

upwards, and to each side ; and the diaphragm, liver, and stomach down-

wards : and the fluid in the sac compresses the aurides j
;

and that n he

lower portion of the sac, between the under surface of the heart and the

floor of the pericardium, elevates the heart. Owing to the displacement «

the lungs from before the pericardium, the whole of the anterior surface of

the heart and great arteries is exposed, including the right auncle and

ventricle, the apex and front of the left ventricle the ascending aorta

within the pericardium and the pulmonary artery ;
and owing to the eleva-

tion of the heart by the fluid, that organ presses and rubs With increased

force against the walls of the chest in front of it; the anterior surface of the
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the remaining five it followed the onset of the increased

pericardial dulness.

The upper boundary of the pericardial dulness when first

heart at its lower portion is, however, separated from the sternum and

cartilages by a thin layer of interposed fluid.

This explanation, and that which follows, given once for all, will apply to figures

5, p. 12; 8, p. 44; io, p. 48 ; 13, p. 64; and 16, p. no, which represent,

each of them the single, or first or second acme of the pericardial effusion.

There is prominence over the region of the pericardium, the left costal cartilages

and ribs from the third to the eighth being raised and moved outwards.

The region ofdulness 071 percussion over the distended pericardium, ("pericardial

dulness," see the black space, ) indicates the extent of the pericardial effusion ;

has the pyramidal or pear-shaped form of the distended sac ; and extends

from a little above the lower end of the manubrium, where it displaces the

lungs, down almost to the tip of the ensiform cartilage, where it intrudes on

the epigastrium. The lower and larger portion of the region of pericardial

dulness over the heart and the great body of the effusion is more than twice

the width of its upper and smaller portion over the arteries. This narrow

upper portion forms therefore a peak which gives to the region of pericardial

dulness its pear-shaped form, and which rises high behind the sternum, and

occupies the lower portion of the manubrium. The wider portion of the

region of pericardial dulness bears chiefly to the left ; and its upper border,

starting from the foot of its narrower portion, is on a level with one of the

higher left costal cartilages or spaces. The upper and left boundary of the

region of pericardial dulness is therefore indented ; and its upper border is

much higher behind the manubrium than behind the adjoining left costal

cartilage or space that may form its higher limit. The higher and narrower

region of pericardial dulness (1, 1,) over the ascending aorta and plumonary

artery, is about two inches in width, and is situated behind the sternum, on

a level with the first and second spaces, and for about half an inch to the left

of it in those spaces. The lower, larger and wider region of pericardial
' dulness that extends over the heart itself (2, 2,) and over the accumulated fluid

that occupies the depending portion of the sac below the heart, and that

bulges downwards into the epigastric space (3, 3,), extends from the upper

edge of the third left costal cartilage, and the corresponding portion of the

sternum, down to the lower edge of the sixth left cartilage, and almost to the

tip of the ensiform cartilage ; and from about an inch to the right of the lower
half of the sternum, to half an inch or more to the left of the nipple. The
lower border of the fifth cartilage, and aline running thence across the sternum
to the fourth right space, probably forms the lower boundary of the heart

(2, 2,) and the upper boundary of the depending space (3, 3,) occupied by the
volume of the fluid distending the pericardial sac.

The impulse ofthe heart occupies the third and fourth left spaces, (see the curved
lines in those spaces,) and extends in the latter space to just beyond the nipple

;

and the pulsation of the pulmonary artery is felt in the first and second spaces
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observed, was limited by the space between the third and

fourth left cartilages in II out of 22 cases, by the fourth

cartilage in three cases, and by the third cartilage in seven

cases. In one patient only did the dulness on its first

observation reach as high as the second space.

to the left of the sternum ; where the first impulse is followed by a sharp

second stroke which is synchronous with the loud second sound of the

pulmonary artery, and which gives the effect of a double unpnlse, onesystohc

and gradual, the other diastolic and sharp.

Figure 5, from the same patient as figure 4.

Period of the acme ofpericardial effusion.

Third and fourth days after admission.

The ex^anation of pericardial effusion and dulness given with figure 4, apphes also

The IrTardZEffusion, which distended the sac on the day of admission (see fi2.

4 L steadily inc'reased in quantity since then, so that theff^™
has becom- enlarged, and has yielded sideways, and especially to the left

,

but

U has noUenltheled from above downwards. In this patient, therefore, the

leZ ofCardial dulness (see the black space) during the acme » unusually

Jde and especially along its left border ; this increased width being fully as

pericardial d„l„o,s over and below^^J^.*^ Scept fte

heart having been much elevated
„ £ lower border and the

itself between the anterior surface of the heart at

walls of the chest. . ,

Theprom^ce over there^g^^^S first to the third left

The m^to is peculiar it"^^J^/,^ are retracted during the

costal cartilages, while the third and roun p movements
systole (see the curved and straight^^ZSl. The interposition

give to the impulse the appearance of an unduRation I

of the fluid between the apex and lower border of the front of toe^neart

the walls of the chest has combined with the elevation of the organ

raise the impulse.

For later views of this case see figures 6 and 7, p. 40.
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The increase of the region of dulness over the pericardium

was sometimes gradual, sometimes rapid. In rare instances

the gradual ascent was slow and irregular. As a rule,

however, the ascent was rapid.

The contour of the area of dulness on percussion over the

pericardium when swollen with fluid in acute rheumatism

corresponds very closely with the outline of the sac when
distended with water after death. (See figures I, 2, p. 2.)

In a paper in the Provincial Medical Transactions I gave
illustrations of the area of pericardial dulness in which the

boundary lines of the effusion were ascertained with care, and
I here give figures of those cases (figs. 4, 5, p. 12

; 6, 7,

p. 40; 8, 9, p. 44; 10, 11, p. 48); and elsewhere, views
taken from a case of pericarditis in St. Mary's Hospital,

which show the same point during various stages of the
affection. (See figures 12, 13, p. 64; 14, 15, p. 108; 16,

p. no.)

The form of the region of pericardial dulness changes as its

area increases, its upper boundary being then on a higher
level over the sternum than over the costal cartilages, instead
of being, as in health, on the same level. The pericardial
dulness, at the same time, extends further downwards in the
manner shown in the figures just referred to, so as to intrude
on the abdomen, and to replace the liver and stomach to a
degree proportionate to the amount of the effused fluid.

When the increase of fluid in the pericardium reaches its
height, and the sac is completely distended, the area of
dulness over the affected region is pyramidal, or, more ex-
actly, pear-shaped, and it extends over and beyond the heart
and in front of the great vessels. The inner borders of the
right and left lungs are pushed to each side by the distended
sac, so as to expose the whole of the heart and the sreat
vessels.
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The region of dulness over the great vessels extends up-

wards from the level of the third cartilages, sometimes as

high as across the middle of the manubrium, or within an

inch of the top of the sternum, but more usually to a little

above the junction of the manubrium with the long bone of the

sternum, or about two inches below the upper end of the bone.

This space of dulness over the aorta and pulmonary artery

extends across the whole width of the sternum and reaches

some distance to the left of it in the first and second spaces

T^e area of the region of dulness over the heart itself and

the lower portion of the distended pericardium may extend

across the chest from an inch or more to the right of the

lower portion of the sternum to an inch beyond the left

nipple • and from above downwards from the second cartilage

to the lower edge of the sixth cartilage. The extreme

measurement from side to side of the whole region of peri-

cardial dulness may vary from four and a half to six inches

and somewhat diagonally from above downwards, from five

and a half to seven inches.

The lower portion of the region of dulness, from side to

side, for the extent of about two inches from above down-

wards, is situated below the lower boundary of the heart and

is entirely occupied by the effused fluid, which here, a

have before shown, displaces the heart upwards, and the

diaphragm, stomach, and liver downwards, to an extent

rnrresoondinff to the amount of the effusion.

C

Th ^id h
g
of the region of pericardial dulness in front of

the ,reat arteries is usually about two inches, and this region

taC^ds above the upper boundary of the heart to an

^^^^^^^ the great

This upper region of pencaiaicii uu ,

arteries which is two inches wide, is much narrower too ^
^region of dulness over the heart itself, winch at ds
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CASES OF RHEUMATIC PERICARDITIS.

Explanation.

1__ means the upper boundary of the region of pericardial dulness, and is placed ou a line with

the space or cartilage that formed tho upper limit of the dulness.

2 — /ww means tho upper or lower boundary, according to its position, of the region of pericardial

friction sound over the sternum, and is placed on a level with the part of the sternum that forms the

limit of the region of friction sound. The whole space betweeu these upper and lower boundaries is occupied

by the friction sound. ,.. ... . . ,

S._ means the upper or lower boundary, according to its position, of the region of pericardial

friction sound over the co3tal cartilages and their spaces, and is on a line with the space or cartilage forming

the limit of the friction sound. The whole space between these upper and lower boundaries is occupied

by the friction sound. . .

4.— Umeans the position of the heart's impulse, and is on a level with the space where the impulse

was felt.

5.—Murmur means mitral murmur; tricuspid murmur; $, , aortic regurgitant murmur; aortic

systolic murmur; is;, pulmonic murmur; o-» means absence of such murmur.
The thin lines merely connect the successive observations with each other, and show that no examina-

tion as to the point in question was made on that day.

M., Male : F., Female.

I.—CASES WITH A THRILL OVER THE REGION OF THE HEART OR GREAT VESSELS DURING
THE ACME OF PERICARDIAL EFFUSION. (See pp. 70, 72,)

(1.)

—

Cases with a creaking friction sound during the acme. (Seep. 71.)
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of Joints I
'"

|
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For references in the letter-press
with regard to this case, see Vol. iii.

pp. 303, 322, vol. iv. pp. 61, 70, 80.
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< Rather severe
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See vol. iii. p. vol. jy. p. go.

Affection \
of Joints I

VOL. IV.

c
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Pot Explanation sec p. 17.

Cases ivith a .thrill.— Cases with a creaking friction sound during the acme (continued).

18
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' Here and elsewhere in these tobies the word " prep " onenrs ;
sometimes tlie word " r^P'"^'' » ,s »°

t V nJ™ i-i. n Mi original and is therefore retained. Rut OH Internal BVidonpe it appears to be a mis-

S^"3g«£ " -rionsr sii'ortened. This at least " makes sense" ; while „,. interpretation that I can

suggest will make sense, out of "pror" or " prepnra. —BD
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For Explanation see p, 11.

Cases with a thrill (continued). (2).

—

Case with a grating friction sound during the acme. {See p. 71,

(Case with a treble acme.)
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See 2S, 15. 54, 71.

(8.)

—

Cases with a harsh double friction sound during the acme. (See pp. 71, 72. )
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For Explanation see p. 17.
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II. CASES IN WHICH NO THRILL WAS OBSERVED OVER THE REGION OF THE HEART DURINGTHE ACME OF PERICARDIAL EFFUSION. (See pp. 73-81.)

(!•)—Cow* with a creaking friction sound during the acme. (See pp. i$t
j±\
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For Explanation see p. 11.
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For Explanation see p. 17.

Casts in which the frictiott sound was almost creaking during the acme.
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(2.)

—

Cases with a grating friction sound during the acme. (See p. 74.
)

47

F.

jfit.

20.

Sternum.
Left costal
cartilages.

( Mann- 1

( brium j 2nd cartil.

^
Middle ... 3rd cartil.

(Third ... 4th cartil.

{Lower ... 6th cartil.

vThird ... 6th cartil.

Munuur

Spaces
between

cartilages.

2nd space

3rd space

4th space

6th space

Affection > I Severe
of Joints )

"' IK
See p.

nther severe

Acme,
Days.

1 6 10 11 12 13 14

prrf

IS



PERICARDITIS.

For Explanation see p. 17.

23
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(8.)— Case* in wfttefc there wa» « definite doublefriction sound, usually harsh, during the acme. (See pp. 75-79. )

Cases in which there was a creaking friction sound on pressure.
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For Explanation see p. 17
Cotes in which there u-as a definite doubU friction sound, usually harsh (eontlnvtd).
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For Explanation see p. 1 7

.
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For Explanation see p. 17.

Cased in which there teas a definite double friction sound, usually liursh, during the acme {continuity.
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For Explanation see n T.

(Cases with a double acme.)

IS

F.
£6t.

18.

OLCl li Ulii •

Left costal

cartilages.

O ] Ml. L

o

between
i"»fi W" i In en si

f Mami- 1 1st space
\ brium j 2nd cartil.

2nd space

j
Middle ... 3rd cartil.

3rd space
1 Third ... 4th cartil.

4th space
(Lower ... 5th cartil.

5th space
(Third ... 6th cartil.

Ensifonn) 6th space
cartil. J 7th cartil.

l
aAano Davs Z&ptd

Murmur
Pain ...

Affed
of Joints I Severe

58

M.
ret.

26.

3-»

Sternum.

f Manu-
\ brium

piddle

.

(.Third .

1Lower ..

Third ..

Murmur

Affection"!

of Joints)

Left costal

cartilages.

2nd cartil.

3rd cartil.

4th cartil.

5th cartil.

6th cartil.

Spaces
between

cartilages.

2nd space

3rd space

4th space

5th space

!Very severe
Severe ...

Bather severe
Slight ...

Sternum.

[ Manu- 1

\ brium
J

{Middle ...

(Third ...

("Lower ...

(Third ...

Ensifonn
cartil. i

Murmur
Pain ...

AfTection
\

of Joints )

Left costal
cartilages

2nd cartil.

3rd carfil.

4th cartil.

5th cartil.

6th cartil.

Spaces
between

cartilages.

2nd space

3rd space

4th Rpace

5th space

6th space

uLt<

/rrip der

( Very severe ...

{ Severe
(Rather severe

See vol. iii. p. m/i,

ri.

f ".1 3'

10 12

3-

J*

13 14 15

r, s.

10 17 18 19 20



28 PERICARDITIS.

For Explanation see p. 17.

Cases in which there was a definite double friction sound, usually harsh, during the acme (continued).
(Case with a treble acme.)

66
M.
ret.

15.

Sternum

I Mann- 1

\ brium
|

(Middle ...

! Third ...

Lower ...

Third ...

Ensiforral

cartil. (

Murmur
Pain ...

Affection
|

of Joints f

Left Postal

cartilages.

2nd cartil.

3rd cartil.

4th cartil.

5th cartil.

6th cartil.

Spaces
between

cartilages.

2nd space

3rd space

4th space

5th space

{Severe
Rather severe
Slight

Day*- V*Ac

iutu'joT.

r/f/4 j t*,,

ihov ,

: —

f*t*/t

11 12 18 IB 10 17

, ...

W - -jtsr, :;si. Ufa

18 1

9

20 22

31

(4).

—

Cases in which the friction sound was soft, and was rendered harsh by pressure, during the acme.
(See p. 7«.)

26
M.
set.

25.

->

Sternum.

| Manu- 1

1 brium /

(Middle.

(Third .

(Lower .

Third .

Murmur
Pain ...

Affection \
of Joints J

Left costal

cartilages.

2nd cartil.

3rd cartil.

4th cartil.

5th cartil.

6th cartil.

Spaces
between

cartilages.

2nd spaco

3rd space

4th space

5th space

!Very severe ...

Severe
Rather severe
Slight

Acme. Days

5
F.
set.

15.

Sternum.
Left costal
cartilages.

Spaces
between
cartilages

Acme. Days.

1 2 3 4 6 6 7 S 9 10 11 12 J3 14 15 16

Manu- 1

brium jI

/Middle

,

(Third .

j
Lower'

.

(Third .

Murmur
Pain ...

Affection
of Joints

2nd cartil.

3rd cartil.

4th cartil.

5th cartil.

6th cartil.

1st space

2nd space

8rd space

4th space

5th space

6th space

I Rather sovero
Not severe ...

If
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For Explanation see p. 17.

(Case with a double acme.)

3

M.
set.

26.

Sternum.
Left costal

cartilages.

Spaces
between

cartilages.

i Maim- "»

1 lirinm 1\ Ul 1 Ulu } 2nd carfcil.

2nd space

j
Middle... 3rd cartil.

(Third ...

3rd space

4th cartil.

4th space

(Lower ... 5th cartil.

5th space

(Third ... 6th cartil.

7th cartil.

6th space

Murmur
Fain ...

Affection 1

of Joints J
I

Very severe ...

Severe
Bather severe
Slight

See ™i. iii„ p. 301.

DoubiluL
If^Aane

Days. Heal QruL

Aarm

"4

10 11

+1"

12

No

18 14

^W, Xtttf ?r'-
,fff* \^

4
:,/(!. mf'j U

15

PrSd

10 17 18

u

Utnu\: vf tVe b'f

1!) 20 21 24

~^t2: m» 3&

Scii ill n it-dc

27 28 31 39

on-

pre

(Gage with a fourfold acme.)

38
F.

set.

22.

Sternum.
Left costal

cartilages.

Manu- X

brium /

(Middle ...

(Third

j
Lower

(Third ...

Ensiform 1

cartil.
J

Murmur
Pain ...

2nd cartil.

3rd cartil.

4th cartil.

5th cartil.

6th cartil.

7th cartil.

Spaces
between
cartilages.

2nd space

3rd space

4th space

5th space

6th space

Affection > (Very severe ...

of Joints I
"' (Severe

See vol. iii. p. 315.

Case in which the friction sound was soft and the pressure test was not employed. See p. 79.

Sternum.
Left costal

cartilages

Spaces
between
cartilages.

Acrnjz Days.

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 81 32

(Manu- )

brium I

(Middle ...

(Third ...

i

Lower ...

Third ...

2nd cartil.

3rd cartil

4th cartil.

5th cartil.

6th cartil.

2nd space

3rd space

4th space

5th space

6th space

iAjkils Fr-ti tivtv totai i nei defined

t iuti wtm

No
Fr&i.

Mnni.ur
Pain

/Very severo ...

Affection ) ) Severe
of Joints / "'

i llather severe
I.Slight

See vol. ili. pp. 275, 287, 304. 3 1 2

.

EX
stth
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For Explanation see p. 17.

(5.)— Cases in which pressure brought out a friction sound that was not otherwise present during the acme.

(See pp. 7y. SO.) )

24

M

.

ret.

27.

Sternum.
Left costal

curtilages

i Manu- »

V brium }

Middle

Third

Lower
i

Spaces
between

cartilages.

(Third

Murmur
Pain ...

Affection 1

of Joints (

2nd cartil.

3rd cartil.

4th cartil.

5th cartil.

6th cartil.

Days.

28

2nd space

3rd space

4th space

5th space

29 32

fVery severe ...

Severe

I
Rather severe

I Slight ...

42

36
4->

40 48 40 50 51

1-4

52 58 54 55

^V/v^

56 57 OS 59 60 68 07 68

uiu
So

\Fr. Sol.

mffpi com Ilidu

See vol. iii. PP- 27*. 287, 814.

19
M.
ret.

23.

-41

Sternum.
Left costal

cartilages.

Spaces
between

cartilages.

f Manu- 1

\ brium j

(Middle

Third -

(Lower

(Third
Ensiform)

cartil. } 7th cartil.

8th cartil

1st cartil.

2nd cartil.

3rd cartil.

4th cartil.

5th cartil.

0th cartil.

Acm e
Days.

2nd space

3rd space

4th space

5th space

0th space

Murmur
Pain ...

Affection
of Joints

( Severe
\Slight...

Sfytvul pr*p

See p. 81.

10

or

11 12

<9

JJtl>

rial b

13 14 15 10 17 18 18

(Case* with a doi/Me acme.)

15
P.
ict.

16.

Sternum.
Left costal

cartilages.

->
->

/ Manu- )

\ brium / 2nd cartil.

(Middle ... 3rd cartil.

{Third ... 4th cartil.

(Lower ... 5th cartil.

(Third ...

Ensiform 1

cartil. /

0th cartil.

7th cartil.

Spaces
between

cartilages.

Murmur

Affection 1

of Joints I

1st space

2nd space

3rd space

4th space

6th space

6th space

(Severe

\ Rather severe
(Slight

See vol. iii pp- 204, 303, 315,

330, vol. iv. p. 81.

Days.

mm

d

u

\

/unit
F.S i vt

*m>>,

.J!/*/, *?**
prep

10

U

11

I'M

12 13 It

rtt}tif

enfy

15 10 17 IS 19 20
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For Explanation see p. 17.

(Case with a double acme.)

s
M.
tet.

81.

Sternum.
Left costal

cartilages.

o-> 1 Manu- 1

\ briuni
j
2nd cartil.

j
Middle...

(Third ...

3rd cartil.

4th cartil.

|Lower ... 5th cartil.

(Third ...

Ensiform \

cartil. j

Oth cartil.

Spaces
between

cartilages.

2nd space

3rd space

4th space

5th space

Pain
( Severe

^t0
-!^) - father severe

of Joints j
| 81ight

See p. -81.)

Days

,,n.lft

side

I mil*
VT.S

u

10

tcfl

11 12

u

13 11

t**f* w^v

llj 17 18 19 24

(6.) Case in which friction sound was absent during two of the three days that the acme lusted. ( See pp. pii r [ )

35
F.
Hft.

21.

Sternum.

I Manu- 1

I briuni /

J

Middle ...

(Third ...

j
Lower ...

(Third ...

Left costal

cartilages.

2nd cartil.

3rd cartil.

4th cartil.

5th cartil.

6th cartil.

Spaces
between

cartilages.

2nd space

3rd space

4th space

5th space

Days.

JS'o

u

5

*****

Murmur
Vain

/"Very severe ...

Affection 1 ) Severe
of Joints ) 1 Rather severe

(.Slight

See p. 81

(?•)—Case in which a double friction murmur was present during the acme. (See p. S5. )

[Case with a double acme.)

6 7

u

10 11 12 15 26

Sternum.

J Manu-

1

\ brium /

(Middle

.

(Third .

^
Lower .

{"Third .

Left costal

cartilages

2nd cartil.

3rd cartil.

4th cartil.

5th cartil.

0th cartil.

Spaces
between

cartilages.

2nd space

3rd space

4th space

5th space

Murmur
Pain ...

Affection 1

of Joints /

(Very severe ...

JSevcro
i Rather severe
ISliKht

See pp. 38. 8ft

Days.

hi allhy

10 n

u
u

12 13 14

o

15

u

18 20 21 2fi 26 29 30 48
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INFLUENCE OF PRESSURE IN (I.) EXCITING AND (II.) INTENSIFYING A
FRICTION SOUND WHEN APPLIED WITH THE STETHOSCOPE OVER THE
REGION OF THE HEART IN CASES OF RHEUMATIC PERICARDITIS.

I.—Influence of Pressure over the Region of the Heart in Exciting a Frwtion Hound wUn not

previously audible.

(For the explanation of this part of the Table, see page 193.)

The figures refer to the cases in the preceding

Tables, see pp. 17-31. The repetition of the

figure shows that the sign was again audible.

During
advance of
effusion.

Friction murmur excited by pressure-
Systolic friction murmur
Double friction murmur •

Time or rhythm of friction murmur not)

specified '

Smooth or feeble friction sound—
Systolic friction sound
Double friction sound . . . • • •

•

Time or rhythin of friction sound noti

specified >

Friction sound—
Systolic friction sound
Double friction, or to and fro sound . .

Time or rhythm of friction sound not\

specified i

Creaking or grating sound—
Systolic creaking friction sound ....

During acme of

effusion.

-15, 28
40

•7, 24

8
21

24

•23

-8, '21

24,-24
{

•21

During decline of effusion.

19

8. 15, 32
12, 24 ; 45 (2nd

acme).

16, 40, 47, 50, 50, 50.

34, 35, 47, 47, 49.

28, 30, 30, 43.

16, 49 (faint friction sound).

•6, 12, 58.

6

•28, -30, -30, 43.

3, "32, '34, 44, 45, 48.

}8, «26, 35, 36, 44.

•30, '31 : 42 (grating).

IL—Influence of Pressure over the Region of the Heart in Intensifying a Friction Sound

already present.

(For the explanation of this part of the Table, see page 183.)

The large figures indicate the cases given in the preceding tables (see pp. The small figures show the

ina large ngures xukxx ^ Qn wWuh the observation was made.

Instances in which it was ( Lond ringing sound, increased by pressure, 25 2nd day after admission,

doubtful whether the sound [ Murmur ,nore distinct on pressure, 20, 18th day.

modified by pressure was a
^ goft doul)le sounQ (? friction), rendered louder by pressure, 20, 35th day.

friction sound .... , murmur replaced, on pressure, by double friction murmur, 54, 12th day.

I

Mitral ESS to right of, or above, nipple (-»; replaced, on pressure, by a

friction sound, 36, 8th day; 17, 35th Cf^>. •

! Double endocardial murmur, beginning with accent : on pressure, a double friction

I murmur, not beginning with accent, 39, 22nd day.

Systolic friction murmur ; intensified by pressure 4, 7th day, 6, 5thl 30, -Otn.

Svstnlie friction murmur : on pressure, a double friction murmur, 6, ' th.

Systolic Son muTmur ;
replaced, on pressure, by a to-andfro friction sound

DoubleVrLrion murmur; intensified by pressure, 24, 59th; 33, 21st; 36, 17th ;

Double"^i™?converted by pressure into a double friction sound, 26,

vJ^l^l^^^^^— harsher on pressure, 321, 4th>

day

sound, 26, 13th.
. lldiW . . on Brosgure a harsh double friction sound, 26. IVth

,
Friction sound, scarcely audible ,

°" P™ s
°™f' * "2

1st
. «, Qth . 40 7tu . An, 13th.

,j»»^^"^ ,<*^«-»- <»•—••«. >"

HarTor^tiUt^V^^ «—« * 19

10th ; 21, 6th ; 33, 12th. „ Aa oth

}
Friction sound scarcely audible, gratis on pressure

,
48.

Double Motion sound ; rendered almost grating by
< *f

'

44
H
ut . 44 , 2ud

I Double friction sound; rendered grating by pressure, 26, oth, 44, "i, 4*.

Gra&'Vriction sound; increased or rendered harsher by pressure, 36.

47, 7lh.

N B.-The last section of this table, for which there is no space here. i. given at p. 137.

Instances in which an endo-

cardial murmur was re-

placed, on pressure, by a

friction murmur or sound,

Friction murmur modified by

pressure

Friction sound resembling a

murmur, changed by pres-

sure to definite friction

sound

Systolic friction sound modi-

fied by piessure . .

Friction sound intensified

and altered in character by

pressure

Grating friction rouh I ex-

cited! or intensified by pres-

sure
8th



PERICARDITIS. 33

upper portion is above four inches wide, the greater width of

the cardiac portion of the region of dulness being gained

chiefly to the left. This sudden widening of the area of

pericardial dulness from distension of the sac gives that area

a peaked form above, and an indented outline along its left

upper border, that distinguish it from the equally high and

extensive area of cardiac dulness due to adherent pericardium

and valvular disease, when the heart is enlarged in all di-

rections and especially upwards and to the left, and when the

upper left border of the region of cardiac dulness presents a

very gradual inclination downwards and to the left without

a break. (Compare figure 10 with figure 1 1, p. 48.) This

pear-shaped outline of the region of dulness over the pericar-

dium is quite characteristic, and indicates with certainty the

presence of extensive effusion into the sac.

Among the forty-four cases, the upper boundary of the

region of dulness when the effusion had reached its acme was

over the first space or second cartilage in ten cases, over the

second space in twenty-two, and over the third cartilage in

twelve. In those cases that suffered a relapse, the first acme

was as a rule higher, and the second, and still more the third

acme, were lower than the single acme in cases that had no

relapse.

If the position of the upper boundary of the pericardial

dulness over the cartilages and their spaces is known, the

whole area of the region of dulness over the pericardium

may be inferred with considerable accuracy ; since the whole

outline of that area shrinks when its upper boundary is

lowered, and widens when it is raised. In this respect, with

certain definite reservations, the upper border of the region

of pericardial dulness over the cartilages and spaces to the

left of the upper half of the sternum serves to measure the

whole area of dulness and to define its complete outline
;
just

VOL. iv. D
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as the ebb and flow of the tide, or the rise and fall of a flood

indicated on a measuring post, will tell any one accurately

acquainted with the coast, or the contour lines of the country,

the exact area over which the land is covered by water.

If the upper boundary of pericardial dulness reach to the

second space, the contour line defining the dulness extends—

to within an inch of the top of the sternum ;
an inch beyond

the right edge of the lower half of that bone ;
and more than

an inch below its lower end, where it may descend as far as

the tip of the ensiform cartilage ; to the lower edge of the left

sixth cartilage ; . and about an inch beyond the left nipple.

(See figures io, p. 48 ; 13, p. 64.) If the upper margin of

dulness be limited by the third space, the boundary line

extends—across the sternum on a level with the third costal

cartilages ; to the right edge of that bone ; and to fully half

an inch below its lower end ;
to the upper edge of the sixth

cartilage; and to the left nipple. (See figures 6, p. 40;

12, p. 64.) The lungs, the diaphragm, the liver, and stomach

are all correspondingly displaced, to a greater degree all

round when the upper limit of dulness is over the second

cartilage ; and to a lesser degree all round when that limit

is over the third space. The intermediate position of the

upper edge of dulness over the other cartilages and spaces

gives an intermediate outline of the whole area.

The restrictions to this rule are due to age and sex, to

previous affections of other organs, to valvular disease of the

heart of old standing, to coinciding affections of the lungs,

especially the . left lung, to the duration of the attack of

pericarditis and the occurrence of relapses, to accompanying

endocarditis, to the progress of the disease, and to its termi-

nations, whether in complete restoration to health, the valves

being intact, in valvular disease, or in pericardial adhesions.

These restrictions are numerous in appearance, but practically
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they seldom interfere with the rule just stated of the corre-

spondence of the whole area of dulness with the boundary of

a particular part of it.

The rule that the region of pericardial dulness in rheumatic

pericarditis enlarges over corresponding areas in different cases,

holds good in young persons of both sexes, and in women.

In men, however, the bony framework of the chest is larger,

the lungs are more ample and cover the heart to a greater

extent, and the diaphragm is lower than in boys, youths, or

women. The result is, that in men both the upper and lower

boundaries of the region of pericardial dulness are lower than

in the classes just spoken of. Thus the upper boundary of

dulness during the acme was over the third cartilage in 8 out

of 14 cases of rheumatic pericarditis in men ; while in the

whole of those of the female sex so affected, except one, that

boundary was above the third cartilage. In nearly one-third,

or 3 in 1 1 of the male youths with rheumatic pericarditis, the

upper boundary of the region of dulness during the acme was

over the third cartilage. This is due to the fact that in the

male sex, the lungs at a comparatively early period are more

largely developed than in the female sex.

When rheumatic pericarditis attacks a heart enlarged from

previous valvular disease, the pericardial sac, being more

ample, is capable of containing a larger amount of fluid, and

the region of pericardial dulness is of greater relative width

than when the affection attacks the virgin heart.

If the lower lobe of the left lung shrinks, owing to the

combined effect of the compression of that lobe and of the

left bronchus by the swollen sac, and of pleurisy with or

without pulmonary apoplexy, a condition of things by no
means unusual, the whole area of pericardial dulness tends

towards the left, and its left border comes into direct contact

with the ribs at the side.

I) 2
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Changes in the Form of the Outline of Pericardial Dulness

caused by variations in the Progress and Termination of the

Affection.—If the attack lasts long, the pericardial sac, as I

have already stated, becomes softened, it yields sideways, and

becomes widened to the left and right, while it is not propor-

tionally lengthened above and below (see figure 3, p. 5).

This is especially to be noted when relapses take place, and

when the effusion, after lessening in quantity, again increases.

(See figure 16, p. 1 10.)

If the affection passes quickly through its stages, and the

recovery is perfect, the heart being restored to health, the

changes of the increase, the acme, and the decline of the

pericardial effusion and of the area of pericardial dulness,

pass through the course I have described. (See figures 4, 5,

p. 12; 6, 7, p. 40.)

If, however, the heart becomes enlarged owing to the

establishment of valvular disease, the lessening and disappear-

ance of the effusion are delayed, and the area of dulness is

somewhat widened and lowered, especially towards the left.

If along with valvular disease, adhesions of the heart are

established, the whole organ is enlarged, upwards, downwards

and sideways. The outline of the area of dulness loses its

characteristic pear-shaped form, and its peaked outline over

the great vessels gives place to a gradual widening of that

area from above downwards, that corresponds with the en-

larged outline of the heart itself. (Compare figure 10 with

figure 11, p- 48-)

Prominence over the Region of the Pericardium.

Increased dulness on percussion over the region of the

pericardium is the only reliable sign of the increase of fluid

in the sac. Increased prominence of the costal cartilages
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over the heart, with widening of the spaces between them,

form, however, a secondary sign of some interest and value.

In my paper before alluded to, I state that the distension

of the pericardial sac by fluid, besides displacing the sur-

rounding organs, pushes forward the sternum, elevates the

costal cartilages from the second to the seventh, widens the

spaces between the cartilages and ribs from the second to

the sixth or seventh, pushes outwards the sixth left rib, and

causes some degree of prominence over the left side.

This condition was observed with care in one or more of

the cases of pericarditis examined by me in the Nottingham

Hospital. I find that prominence over the region of the

pericardium was noticed by me in ig of 63 cases of rheu-

matic pericarditis under my care in St. Mary's Hospital.

More than three-fourths of those patients (15 in 19) were

males, while only 4 were females. The cardiac prominence

is obscured in women by the mamma ; that sign having been

observed in only one-seventh of the female cases of rheu-

matic pericarditis (4 in 27), while it was noticed in nearly

one-half of the male cases (15 in 36).

The increased prominence over the region of the heart was
usually noticed when the effusion into the pericardium was at

its height, and it lessened when the effusion declined. In the

greater number of the cases (12 in 19), the prominence over

the region of the heart is described in general terms, but in

seven its area was specified. ' In one of these it extended
from the second cartilage to the sixth ; in two, from the third

to the sixth ; in three, from the third to the fifth
; and in the

remaining one, from the fourth cartilage to the sixth.

In these cases the cartilages yielded to the distension of the

sac, and were displaced by it forwards and upwards
; with the

good effect of somewhat relieving the pressure exerted by the

swollen sac on those important structures, the bifurcation of
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the trachea, the left bronchus, the oesophagus, and the aorta,

that are situated between the back of the pericardium and

the bodies of the dorsal vertebra. The prominence over the

cardiac region caused by the forward pressure of the enlarged

pericardium points out that a serious counter-pressure back-

wards is exerted at the same time on the three vital tubes

that I have just named, which convey air to the lungs, and

especially the left lung, food to the stomach, and blood to the

lower half of the frame. Indeed, the true value of this sign

is that its presence reveals to us at the surface, the existence

of deep and serious pressure on important internal parts, a

pressure that is augmented when the superficial prominence

increases, and that is relieved when that prominence lessens.

It is to be remarked that at the same time that the sternum

and cartilages over the region of the distended pericardium

are rendered prominent with the effect of somewhat lessening

the pressure of the swollen sac upon the bifurcation of the

trachea, the left bronchus, the oesophagus and the aorta—the

dorsal portion of the spinal column deepens itself and curves

backwards so as to afford increased space for the swollen sac

and those important tubes that are compressed by it. At

the same time the patient sits up, and even leans forward, so

as to allow of the gravitation downwards and forwards of

the fluid in the pericardium. By this attitude, and the

deepened spinal curvature, indeed, the pressure of the dis-

tended sac upon those vital parts is materially lessened,

breathing and swallowing are rendered less difficult, and

blood is supplied through the descending aorta with greater

freedom to the body and lower limbs.
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The Position of the Impulse of the Heart in

Cases of Pericarditis.

When the amount of fluid in the pericardium has increased

so as to enlarge the area of dulness on percussion over the

region of the heart, the seat of the impulse is raised and
extended outwards.

I gave figures of three cases of pericarditis with great

increase of fluid in the sac, in my paper on the position of

the internal organs, in which the impulse was present in the

third and fourth spaces, instead of occupying its usual

position in the fourth and fifth spaces. ' In that paper,

attention was I believe called for the first time to the
elevation of the impulse in cases of pericarditis with effusion

into the sac.

In thirty-seven of the forty-four cases of rheumatic peri-

carditis, daily details of which are given in columns in the
accompanying tables, the exact position of the impulse during
successive visits is stated, in five others the impulse is de-
scribed, but its situation is not specified, and in the remaining
two the impulse was almost or quite imperceptible (see pp.
17—31)-

In examining these cases I shall study the position of the
impulse from two points of view, (1) the elevation of its

lower boundary
; (2) its diffusion into the higher intercostal

spaces during the period of the increase of fluid in the
pericardium.

(1) The Elevation of the Lower Boundary of the Impulse—
In fourteen cases, the extent of dulness on percussion over
the region of the pericardium increased, and the effusion
attained to its acme after the first observation

; and in twelve
of these the impulse occupied a higher position at the time
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of the acme than at that of the first observation, while in two

its position was unchanged.

In twenty-two of the patients the amount of fluid in the

pericardium was at its greatest height or acme at the time

of the first observation ; and as the effusion lessened, in

eighteen of these the lower boundary of the impulse fell,

in three it was stationary, and in one it became higher in

position.

We thus see that in thirty of these thirty-seven cases of

rheumatic pericarditis, the lower boundary of the impulse

was raised in position when the amount of effusion in the

pericardium was at its acme.

In one-fifth of the cases (7 in 37) the lower boundary of

the impulse was pushed up as high as the third space, and in

three-fifths of them it was present in the fourth space (21

in 37). In two patients, one with disease of the aortic and

mitral valves, the other with that of the mitral valve alone,

of some standing, the impulse was seated in the sixth space,

where it is still much higher than its upper border to the left of the sternum,

which is situated at the third left space. Its lower border is situated behind

the upper third of the ensiform cartilage ; and its right and left borders

are respectively behind the right margin of the sternum, and within the left

nipple.

The impulse is felt in the first, second, third, and fourth left spaces, being feeble

in the fourth space. (See the curved and circular lines in those spaces.)

Figure 7, from the same patient as figures 4, 5. 6.

Period of the disappearance of the pericardial effusion and restoration of the

heart to its natural position, which is however still rather high.

Eighth day after the acme of pericardial effusion, tenth day after admission.

There is no pericardial effusion, and the chest has resumed its natural shape.

The region of cardiac dulncss (see the black space) has regained its natural form

and is no longer preternaturally higher behind the sternum than to the left

of it. Its upper boundary is situated behind the fourth cartilage, and

the adjoining portion of the sternum, its lower boundary, is behind the fifth

space and the upper end of the ensiform cartilage ; its right margin is a little

to the left of the middle line of the sternum, and its left border is fully half

an inch within the mammary line.



PERICARDITIS.

in three cases it occupied the fifth space, and in three it was

felt over the third cartilage.

The existence of previous valvular disease, owing to the

increased size of the heart in such cases, exercised a marked

influence on the position of the lower boundary of the im-

pulse, and as a rule lessened or prevented its ascent during

the acme of the effusion. Thus, of five patients of this

class, all of whom had affection of the mitral valve, and one

of them of the aortic valve also, in two the lower boundary

of the impulse occupied the sixth space, in two the fifth

space, and in one it was seated in the fourth space.

If we deduct from the thirty-seven cases these five with

valvular disease, which are exceptional both in their nature

and as regards the influence of the effusion on the seat of the

impulse, we find that in only one of the remaining thirty-two

patients was the lower boundary of the impulse as low as the

fifth space during the acme of the effusion.

These cases of previous valvular disease are exceptional in

another point of view. In three of these five patients the

position of the lower boundary of the impulse was not higher

during the acme of the effusion than at other times. If we

deduct these five cases from the thirty-seven under review,

we find that in only three of the remaining thirty-two cases

was the position of the lower boundary of the impulse un-

changed during the acme of the effusion, while in twenty-nine

of them it was definitely higher than in health.

Extent to which the Lower Boundary of the Impulse ivas

Raised, when the Effusion into the Pericardium zvas at its

Height or Acme.— In the twelve patients in whom the acme

of the effusion was reached after the first observation of

increased dulness on percussion, and in whom the lower

boundary of the impulse was then elevated, the impulse at

its lower boundary ascended two spaces in two instances
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(compare figure 12 with 13, p. 64), a space and a half in

one, one space in six, and less than a space in three cases
;

and it descended after the acme two spaces in five instances,

one space in five, less than a space in one, and in the

remaining case its descent was not observed.

In the eighteen cases in which the effusion had attained

to its acme at the time of the first observation, the lower

boundary of the impulse subsequently descended two spaces

in three patients, one space in thirteen, one rib's breadth in

one, and half a space in one case.

If we combine these thirty cases in one group, we find

that the lower boundary of the impulse was higher during

the acme of the effusion than in the natural state by two

spaces in eight cases, by one space in nineteen, and by less

than a space in three cases.

Time occupied during the Ascent and the Descent of the

Lower Boundary of the Impulse in connection respectively

with the Increase, the Acme, and the Decline of the Fluid

in the Pericardium.—In the twelve cases in which the im-

pulse at its lower boundary ascended to its highest point

after the first observation, and during the period of the

increase of the pericardial effusion, the time occupied by its

ascent was from one to two days in nine cases, and from

four to six days in three cases.

The lower boundary of the impulse fell from its highest

position to its natural one in from one to two days in ten

cases, in from three to nine days in eighteen, and in sixteen

days in two out of a total of thirty cases. The ascent of

the lower boundary of the impulse was therefore more rapid

than its descent.

Relation between the Extent of the Effusion in the Pericar-
dium, and the Height of the Lower Boundary of the Impulse.
—The clinical facts just given show that the lower boundary
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Figure 8 from a housemaid aged 17, affected with rheumatic pericarditis.

Period of the first acme ofpericardial effusion, fifth day after admission.

The explanation of pericardial effusion and dulness given with figure 4, page 12,

applies also to this figure.
.

^pericardial effusion extends less to the left and more to the right than in

fieure q page 12 (acme of pericardial effusion), and is of about equal ex-

tent in the two figures from above downwards. The heart, which is enlarged,

is elevated by the fluid, but to a less degrae than in figure 9. its lower

boundary being probably situated behind the lower border of the fifth cartilage,

and just above the lower end of the sternum.

The whole fro.it of the heart is exposed, including the right auricle and ventricle,

the apex and front of the left ventricle, the ascending aorta within the peri-

cardium, and the pulmonary artery.

The region ofpericardial dulness (see the black space) extends from a little above

the lower end of the manubrium and the second left space, down to the tip of

the ensiform cartilage, and the middle of the sixth cartilage ;
and from a little

over an inch to the right of the lower half of the sternum, to a little beyond

the left mammary line. The area of dulness includes (1, 1,) the region of

the great arteries ; (2, 2,) that of the heart ; and (3, 3,) that of the volume of

the effused fluid below the heart, and projecting downwards into the epiga.tnc

The Impulse is less elevated than in figure 5 (acme), being situated in the second

third, and fourth spaces. (See the curved and circular lines in those spaces.)
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of the impulse was raised by the increase of the fluid in the

pericardium ; and we find, therefore, as a rule, a relation

between the extent of the effusion and the height of the

impulse in these cases of pericarditis. But this rule is

Thefriction-sound (represented by zigzag lines, the systolic lines being thick, the

diastolic thin), is heard, double, over the whole length of the sternum, being

audible, with pressure over its upper third (the great arteries), and without

pressure over its lower two -thirds ; and it is also audible with pressure from
the third to the fifth left cartilages (right ventricle) ; and over, but not beyond
the apex of the left ventricle.

A loud mitral murmur -3> is audible extensively to the left of the heart.

Figure 9 from the same patient as figure 8.

Period ofthe decrease 0/ the pericardial effusion after thefirst acme.
Eighth day after admission, third after the acme—for the sounds. Eleventh day

after admission, sixth after the acme—for the pericardial effusion and dulness,

and impulse.

The pericardial effusion has lessened considerably, but is still present in considerable
quantity. The right ventricle and the apex and front of the left ventricle are
completely exposed ; and the left border of the right auricle, and the lower
portions of the ascending aorta and pulmonary artery, are also brought into
view. The heart (2, 2,) which is enlarged, has dropped down into its

natural place, and even extends beyond that place, at its lower and left

boundaries. The amount of effusion between the under surface of the heart
and the floor of the pericardium (3, 3,) is very small.

The region ofpericardial dulness (see the black space) has lessened considerably in
area

;
it extends from between the second spaces, behind the sternum, down

to the lower third of the ensiform cartilage ; from the third left space to the
upper border of the sixth cartilage ; and from the right edge of the sternum
to a point an inch beyond the left mammary line. There is reason to believe
that adhesions have formed at the apex, so that the latter boundary is not
pericardial but cardiac. The region of dulness over the great arteries (1, r,)
is still very, marked but has materially lessened ; that over the heart (2, 2,)
being still extensive ; and that over the depending portion of the pericardial
effusion between the under surface of the heart and the floor of the pericardium
(3. 3.) being veiy narrow, indeed a mere strip.

The impulse of the apex is felt in the sixth space, considerably to the left of the
nipple. The position of the impulse elsewhere is not mentioned in the report,
but I have given it in the figure as being present in the fourth and fifth
spaces, because three days later, at the time of the second acme, it was felt
in those spaces, as well as in the second and third spaces. (See the circles
and curved lines in those spaces.)

Thefriction-sound (see the zigzag lines, systolic thick, diastolic thin) on the seventh
day had increased considerably below and to the right, and lessened above
ana to the left. It was audible over the sternum from below, but not above
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reversed in a small group of exceptional cases, amounting

to seven, in which the upper limit of the effusion was as high

as the first space or the second cartilage ;
while the lower

boundary of the impulse was present in the sixth space

in one, in the fifth space in two, in the fourth space in three,

and in the third space in only one of these cases. Three of

these patients in whom the impulse was low had valvular

disease of old standing, a condition that, as I have already

shown, prevents or lessens the ascent of the impulse.

(2) The Diffusion of the Impulse over the Higher Inter-

costal Spaces during the Acme, and Decline of the Fluid in

the Pericardium—In three-fifths of the cases (22 in 37) the

impulse, at the time of the acme of the effusion, extended

upwards above its lower boundary to the extent. of one or

more of the higher intercostal spaces. In more than one-

half of these cases the impulse was felt beating as high as

the second space (12 in 22), while in less than one-half of

them its upper limit was the third space (10 in 22). The

extent to which the impulse was felt in the higher spaces

was naturally regulated by the position of its lower boundary.

Thus, the impulse was bounded below by the fourth space

in ten cases, and in eight of these it extended up to the

third space or cartilage, and to the second space in only two

;

while in eight other patients the impulse, which was bounded

below by the third space or cartilage, spread upwards to the

second space. According, therefore, to the degree to which

the impulse was raised by the increased amount of fluid in

the level of the second spaces, and thence down to the tip of the ensiform

cartilage ; to the right of the lower half of the sternum ;
and over the left

cartilages, from the third to the seventh, where it extended about two inches

below the hoart ; but it was inaudible over the region of the apex, where

there were probable adhesions.

For the later views of this case, see figures 10, 1 1, p. 48.
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the pericardium, it was felt beating in the second and third

spaces, or the third and fourth spaces, instead of, as in health,

the fourth and fifth spaces.

In these cases there were two agencies at work : one, the

increase of fluid in the pericardium, which elevated the heart

and its impulse both at their lower and upper boundaries

into the contracted space at the higher part of the chest, and
caused the heart to beat against the left upper spaces ; the

other, the enlargement from distension of the right ventricle

and especially of the pulmonary artery, owing to the diffi-

culty with which the blood passes through the lungs from

the combined effect of the pressure upon the auricles by the

fluid in the swollen sac, and the existence of endocarditis

with mitral regurgitation. The enlarged right ventricle and
pulmonary artery displace the lungs, and pulsate, the former

against the third, the latter usually against the second space
;

and in that space the double beat of the artery is then felt,

the first being feeble, the second sudden and like a shock,

coinciding with a feeble first and intensified second sound
heard over the same situation. When the heart is much
raised, it is evident that the conus arteriosus must sometimes
occupy the second space, the pulmonary artery being elevated
into the first space.

After the acme, when the amount of the fluid in the peri-

cardium lessened, the position of the impulse, as we have
just seen, as a rule descended at its lower boundary, but
it generally retained its place at its upper boundary. Some-
times, indeed, the impulse extended upwards as well as
downwards during the period of the lessening of the effusion.

The clinical facts that I have just related as to the ex-
tension of the impulse into the upper region during the
successive periods of the increase, the acme, and the decrease
of the effusion into the pericardium, while its lower boundary
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Fig. io.
Fig. ii.

For previous views of this patient see figures 8, 9, page 44.

Figure 10, from a housemaid aged 17.

Period of the second acme ofpericardial effusion owing to a relapse of pericardii

From the fourteenth to the eighteenth day after admission, from the tenth to the

fourteenth day after the first acme (figure 8), and from the third to the

seventh day after the period of decrease of the effusion illu fated in figure 9.

The period of the acme lasted four days.

The explanations of pericardial effusion, prominence and dulness, given with

fio-ure 4, at page 12, apply also to this figure.
.

The pericardial effusion has increased again to a very great extent. The heart a

Inferably enlarged, and is probably adherent at the apex; its lower

boundary is therefore much lower than during the first acme figure 8 and

apparently reaches down to the sixth cartilage, and the middle of the ens form

caitila- The effusion has increased very much, especially upwards, down-

w ds and to the right ; but owing probably to adhesions at the apex, it ha

Len stationary or has lessened in area at the left side-compared with it

^Uut and ar^ng the peHod of d= * £

SrSSS an —^
the single acme shown in figure 5 ,

owing to the enlargemen o the sac from

long-continued distension, than it is in this instance, in which the expansion of

the sac to the left has been apparently stopped by the probable adhesion of

the apex and front of the left ventricle.
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steadily rose during the increase, and fell during the decrease

of the fluid, are to be traced I consider to a succession of

causes. I have just considered the two agencies that are at

work to extend the impulse into its higher region during the

The whole front of the heart and great arteries is exposed, including the right

auricle and ventricle, the apex and front of the left ventricle, and the ascending
aorta and pulmonary artery.

The region ofpericardial dulness (see the black space), corresponding to the peri-

cardial effusion, extends very high, or to within an inch of the episternal

notch
;

far to the right, or nearly two inches to the right of the sternum ; low-

down, or below the tip of the ensiform cartilage
;
and, owing probably to

adhesions at the apex, proportionally less far to the left, or fully half an inch
to the left of the mammary line. The region of dulness over the arteries is

unusually high and narrow. Its width on the first day of the acme was little

more than one inch ; but it had increased to about two inches on the fourth
day, when its upper border was not quite so high as on the first day of the
acme at its upper part.

The impulse is extensive but not strong, the double pulsation over the pulmonary
artery being felt over the second and third spaces ; and the impulse of the
heart, over the third, fourth, and fifth spaces, where it extends beyond the
nipple (see the curved lines andcircles in those spaces). The lower boundary
of the impulse has therefore been elevated from the sixth space to the
fifth since the period of the decrease of the effusion following the first acme,
shown in figure 9 : it is, however, lower in this second acme than it was in
the first acme, when it occupied the fourth space.

Thefriction-sound (see the zigzag lines, the systolic lines being thick, the diastolic
thin) is scarcely audible anywhere without pressure, but with pressure it is
heard, double, over the whole region of the pericardial dulness except over
the apex and front of the left ventricle, where there are probably adhesions,
and where a loud mitral murmur prevails. The rubbing sounds are
louder over the two lower thirds of the sternum and to each side of it, than
higher up.

Figure 11, from the same patient as figures 8, 9, 10.

Period of complete adhesion of the pericardium to the heart.
For pericardial dulness—.fifty-two days after admission, thirty-nine to forty-three

days after the second acme.
For the impulse—eighty-eight days after admission, when the dulness, tested by

post-mortem examination, was about the same as on the fifty-third day
after admission. .

'

The region ofpericardial dulness (see the black space) is very extensive, measuring
about seven inches from left to right, with a slight downward inclination and
nearly five inches from above downwards. Its upper boundary was behind
the lower border of the manubrium

; its lower boundary, behind the lower
end of the ensiform cartilage, the sixth left space and the seventh left rib •

its
VOL. IV.
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periods of the increase and acme of the effusion
;
the increase

namely of the pericardial fluid elevating the heart into the

contracted space of the chest above ;
and the enlargement of

the right ventricle and pulmonary artery from obstruction to

the flow of blood through the lungs. During the decline of

the fluid the first of these influences is reversed, for the heart

descends into its natural place, where it beats with compara-

tive freedom ; but the second influence, the enlargement of

the right ventricle and pulmonary artery from obstruction

through the lungs, often remains in full force to retain the

impulse in its higher position ; and this influence is fre-

quently added to by other causes that have a like effect.

These additional influences include the thickening and

matting of the inflamed pericardium ;
the possible adhesion

from pleurisy of the left lung to the pericardium at its upper

border ;
and the deficient or absent expansion of this portion

of the lung from adhesion and other causes, such as pul-

monary apoplexy, and the imperfect general use of the left

lung. These views derive additional confirmation from the

fart that in all the cases save one in which the impulse

right boundary was situated midway between the right nipple and the edge of

the sternum ; and its left boundary extended to the sixth and seventh ribs at

the outer side of the chest. .

The impulse on the fifty-third day was present in the fourth, fifth, and sixth spaces

from two inches within, to two inches without, the nipple line, and was qui

t

absent from the sternum and the spaces between the cartilages; since that

thTthe patient has been getting gradually worse ;
andthe^ to

becoming gradually stronger and more extensive, and is now, on the eighty

nnXdav felt over the whole sternum, the epigastrium, and the cartilages to

Tc sS and on the left side down to the seventh left rib, where it be

he svsto e, and going back with a flapping rapid movement dunng the

uLj: co'nveying the impression of a sharp impulse or

with the second sound. Ninety-first day : he impulse i s Ut over the

sternum, but feebler than two days ago, similar in character, but not felt.
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extended over the higher spaces during both the acme and

the decline of the effusion, there was endocarditis with mitral

incompetence, and in several of them, aortic incompetence

also.

Position of the Impulse after the Decline of the Pericardial

Effusion dtiring the Later Stages of Rheumatic Pericarditis ;

and after its Cessation.—When the effusion disappears and
the heart resumes its natural position, and when the lungs
again cover the great vessels and the upper part of the
organ in front, the impulse as a rule descends into its

natural position, and is again felt in the fourth and fifth

spaces.

In those patients in whom the heart becomes again healthy
after the attack, the size, position and customary beat of the
organ are restored : but in those in whom valvular disease is

established, the nature and extent of the disease are made
apparent by the force, extent, and position of the impulse.
When the resulting mitral disease is severe, the impulse of
both the right and left ventricles is extended, and is felt

beating from the lower half of the sternum to the left

nipple. When, however, the mitral affection is slight, and
such as scarcely or not at all to interfere with the function
of the organ, then the impulse resumes its natural boundary
and strength

;
and thus the impulse becomes a true measure

of the extent of the valvular disease. When both the aortic
and mitral valves are affected, the apex-beat and the impulse
generally of the left ventricle become more markedly de-
veloped, the action of the right ventricle being still unduly
strong. In those comparatively rare case's in which the aortic
valve is alone affected, the right ventricle is untouched

; but
the size and force of the left ventricle are increased in exact
proportion to the increased labour thrown upon that cavity
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by the degree of the crippling of the valve. The apex-beat

and general shock of the left ventricle become extended

outwards beyond the left nipple, and downwards into the

sixth space, when the valvular affection is great ;
but they are

held almost within the natural limits when it is slight. When •

the heart becomes adherent and there is disease of one or

more of its valves, the impulse of the organ becomes ex-

tended in every direction—to the right, over and beyond the

sternum ; to the left, beyond the line of the nipple
;
down-

wards, over the ensiform cartilage, and even below it in the

epigastrium; and especially upwards, to the second space

and to the adjoining portion of the sternum. In some cases

the whole impulse bears at first forwards during the systole,

and then drags the walls of the chest in a characteristic

manner backwards ;
while in other cases, in which there is

complete fibrous attachment of the adherent pericardium to

the sternum, that bone and the adjoining costal cartilages

are steadily drawn inwards during the systole, and spring

forwards with a shock during the diastole. An essential

difference is also established between the influence of respi-

ration on the area of the impulse of the adherent and the

non-adherent heart. When the heart is not adherent, a deep

inspiration, by drawing down the heart and covering it with

the expanded lungs, causes a complete transfer of the im-

pulse from the fourth and fifth spaces to the epigastrium and

the sixth and seventh cartilages; but when the heait is

adherent, the outspread dragging impulse almost retains its

position during a deep inspiration, neither materially lessen-

ing its area over its upper borders, nor materially increasing

it below. There is, in short, no transfer, such as occurs when

there are no adhesions, of the impulse during a deep breath

from the intercostal spaces to the ensiform cartilage and

epigastrium and the adjoining left costal cartilages. Thus in
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a patient who has recovered from rheumatic endo-pericarditis

we are enabled to judge by the position and force of the

impulse, whether the valves, if affected, are seriously or only

slightly affected
;
and, by the extent to which the play of

the impulse is influenced by respiration, whether the valvular

affection is combined or not with extensive and binding

adhesions of the heart.

Vibration or Thrill felt by the Hand over the
Region of Pericardial Friction.

A sense of vibration or thrill was felt over the seat

of the friction-sound at the region of its greatest intensity

in fully one-fifth of the patients with rheumatic pericarditis

(13 in 63).

In seven of the cases, or more than one-half of them, the

thrill was felt over the whole region of the impulse, extend-
ing in two instances over the second and third left spaces ; in

one, over the spaces from the second to the fifth ; in three

over those from the third to the fifth ; and in one, from the
fourth to the sixth spaces.

In two other instances the thrill was confined to the second
space, apparently over the pulmonary artery, in three to the

region of the apex, and in the remaining case it was present
both over the second space and the apex. In all these
patients the friction-sound was harsh and grating, vibrating,

or creaking in character.

In those cases in which the vibration was felt over the
whole region of the impulse, the thrill was present at the
time of the acme of the effusion, or in one instance two days
after it (see pp. 17-19) ;

and the same may be said, with
one exception, of those in which the vibration was felt in the
second space.
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The duration of the thrill was short. It was observed for

only one day in seven cases, for two days in three, for three

days in two cases, and for four consecutive days in the re-

maining one. In two cases (51, see p. 19; 40, see p. 17),

the thrill, after being absent from its previous seat over the

body of the heart for several days, returned over a limited

space when the surfaces were comparatively dry, the effusion

having disappeared.

The character of the friction-thrill or vibration is peculiar,

and differs from the thrill due to altered blood-currents

chiefly in the following points. The blood-thrill presents a

succession of equal vibrations, often like those made by a

vibrating musical cord ; is diffused ; has a focus of greatest

intensity, from which it lessens and fades away all round

;

gives the impression to the hand of being deeply seated as

well as superficial
;
begins, when diastolic, after the impulse

ends, and often continues, when systolic, for a short period

after the cessation of the beat of the ventricle • retains its

character, position, focus of intensity, and general outspread,

unchanged or with only slight modifications from day to

day ; and finally, has a long previous history pointing to an

affection of the heart, and probably dating from an attack of

acute rheumatism. The friction-thrill or vibration, on the

other hand, is shallow, giving a sensation as if it were made

just under the hand by the rubbing together of two rough

surfaces ; has often a grating, rasping, or irregularly vibrating

character
;
presents no focus of intensity, but is spread, with

varying force, over the region of the impulse
;
begins and

ends rather abruptly, being limited to the period of the

impulse and not passing beyond or preceding it
;
does not

end with an abrupt shock ; is short-lived and transient, and,

if felt on one or two following days, it always changes in

extent, and perhaps in position, and alters in character
;
and
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finally has a short previous history of local pain, extended

dulness on percussion, increased prominence over the region

of the pericardium, and elevated impulse. Sometimes, how-

ever, the blood-thrill and the friction-thrill are so much alike

that they cannot be distinguished by the hand. The charac-

ter of the thrill is, however, at once cleared up by the ear
;

the friction-thrill being accompanied by a friction-sound

which is in all cases increased by pressure, and is most

vibrating, grating, or creaking and harsh at the very seat of

the vibration ; while the blood-thrill is accompanied by the

murmur, usually musical, that distinguishes the valvular

affection.

The thrill of presystolic murmur is distinguished by the

position of the thrill over and to the left of the interven-

tricular septum, the peculiar large vibrating character of the

murmur ; the abrupt shock with which the thrill and murmur
terminate ; the persistency of the thrill, murmur, and shock

from day to day; and the long previous history.

The character of the friction-sound presented in the various

cases a close approximation to the character of the thrill or

vibration.

The sensation conveyed to the hand when applied over

the seat of thrill in the thirteen cases under examination

was not always of the same character. Thus, under these

circumstances the hand felt a sense of grating or rasping

in two, of vibration in four, and of thrill in seven of the

cases.

On listening over the region of the thrill or vibration in

these cases a loud harsh friction-sound was heard in seven
patients, in five of whom the sound was described as bein°-

" to and fro
;

" in five others of them there was a noise
resembling the creaking of leather ; in three the sound was
grating, in one rasping, in two vibrating, in one grazing, and
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ill one "churning.
1

' In several of these cases the friction-

sound presented, as we have already seen, different phases at

different periods of their progress. In all of them the fric-

tion-sound became less harsh and extensive when the vibration

or thrill over the region of the pericardium ceased to be

perceptible.

It is to be remarked that when the thrill was perceptible in

these cases, especially if it extended over the ventricles, and

was not limited to the region of the apex or that of the

pulmonary artery, the area of the friction-sound was increased

as well as the intensity. In one of the cases the rubbing

sound was audible over the whole front of the chest, and in

several of the patients it spread downwards to the ensiform

cartilage and to the left and right seventh and eighth costal

cartilage.

The character of the friction-sound, associated with the

presence of a thrill over the heart and great vessels, whether

creaking or grating, vibrating or rustling, or to and fro, will

be considered in the next section.

Auscultation.

Position and Character of the Sounds heard over the Heart

and Pericardium during the Early Stages of Pericarditis.—In

more than one-half of my cases of rheumatic pericarditis

(33 in 63), I observed the character of the sounds of the

heart at or soon after the commencement of the attack, and

before the effusion into the pericardium had arrived at its

height. I was frequently surprised by the rapidity with which

the affection attained to its acme. In twenty-three of these

patients friction-sound was heard for the first time before the

fluid in the pericardium had reached it greatest amount; and
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in fifteen of these the rubbing-sound was detected only one

day, and in four two days before the time of the acme.

Modification of the Sound of the Heart at the Commencement

of Pericarditis, before the Occurrence of Friction-murmur or

Friction-sound.—There were five cases in which the sounds of

the heart were modified before the occurrence of a friction-

sound, or the period of the acme. In one of them the heart-

sounds were muffled two days before the occurrence of the

friction-sound and the acme ; in three of them those sounds

were ringing in character from three to four days before the

acme ; and in one of these the systolic-sound was rough and

unduly prolonged four days before that period. All the cases

of this group but one presented on pressure either a single

or double murmur or a rubbing-sound subsequently to this

modification of the heart-sounds, and before the occurrence

of the acme.

Position and Character of the Friction- murmur, influenced

by Pressure, heard at the Beginning of Pericarditis.—

A

murmur, which was excited or rendered more intense by

pressure, was heard over the region of the heart before the

period of the acme of effusion into the pericardium in

eight cases.

Pain was felt directly over the seat of the pericardial

inflammation in seven of the cases, being excited by pressure

on the surface of the chest in three of them. In five of the

cases the pain was present at the same time as the appearance

of a murmur on pressure, and in two the pain preceded the

murmur by a day or two.

In four cases the friction-murmur was single and systolic.

In four cases a double murmur, excited or intensified by
pressure, preceded the frictioivsound and the acme of
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pericardial effusion. In the last case of this group (49, see p.

31), a youth aged 17, a fatal case, the friction-murmur pre-

vailed more or less through the whole of the illness until the

heart became adherent.

The double friction-murmur, heard during the early period

of pericarditis, is thus distinguished from the double murmur

caused by aortic incompetence, combined as it usually is with

mitral regurgitation. It is accompanied, and often preceded,

by pain over the heart, usually increased by pressure ; it

comes into play suddenly ; its area is limited to the middle,

or lower half of the sternum, and the adjoining left, and, on

rare occasions, right cartilages ; it is accompanied by the

natural heart-sounds, but is not rhythmical with them, the

heart-sounds and the murmur being heard as it were side by

side ; it does not begin with a double accent or shock, the

double accent or shock of the natural heart-sounds, but is

of equal intensity throughout ; it is invariably rendered more

intense by pressure, which often converts it into a true

to-and-fro frottement, and which always obscures or silences

the natural heart-sounds. It is not accompanied by marked

visible pulsation of the great arteries in the neck, or by the

sudden pulse at the wrist of aortic regurgitation, audible when

the arm is raised ; it is accompanied by extended dulness

on percussion over the region of the pericardium ;
and as

a rule it speedily gives place to a friction-sound, with

which, however, it may co-exist, being audible beyond the

circumference of the friction-sound especially below, and on

either side.

In all these respects the double friction-murmur contrasts

notably with the double aortic murmur ;
which is not usually

accompanied by pain over the heart; docs not come into

play suddenly ; is not limited in its area to the middle or

lower half of the sternum and the adjoining cartilages—but
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extends also to the upper portion of the sternum and to its

right ; is rhythmical with the natural heart-sounds ; com-

mences with a double accent or shock ; is not rendered to

a material degree more intense by pressure, which never

converts it into a friction-sound, and which never abolishes

the double accent with which the double murmur begins ; is

accompanied by marked visible pulsation of the carotid and

radial arteries, the pulse of the latter becoming audible as

a shock when the arm is raised ; is not accompanied by

extension of dulness over the region of the pericardium
;

and does not give place suddenly to friction-sound, but is

persistent.

The single systolic friction-murmur is not so easily dis-

tinguished from the tricuspid murmur as from other systolic

blood-murmurs, but their differences are sufficiently marked.

The systolic friction-murmur is accompanied or preceded by
pain over the heart, usually increased by pressure ; comes

into existence suddenly ; is limited usually to the base of

the right ventricle, being heard- over the middle or lower

sternum or over the fourth left space ; is accompanied by the

natural first sound, but is not rhythmical with it, the heart-

sound and the murmur being distinctly heard side by side
;

does not begin with an accent or shock, the accent or shock

of the natural first sound, but begins and ends with a single

note of equal intensity throughout ; extends rarely beyond
the period of the systole into that of the diastole ; is usually

produced, and invariably rendered more intense by pres-

sure, so that it obscures or masks the natural first sounds

;

is accompanied by extended dulness on percussion over the

region of the pericardium ; and speedily gives place to a double

friction-murmur or a friction-sound.

The several systolic blood-murmurs may be thus distin-

guished from the single or systolic friction-murmur.
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The tricuspid murmur is more likely to be taken for a

friction-murmur than any other systolic murmur, for it is

situated over the front of the right ventricle—over and to the

left of the lower half of the sternum—and, like the friction-

murmur, it is a shallow sound, and it may appear and vanish

quickly. It differs, however, in these respects : it is rarely

accompanied by pain and tenderness over the heart ; is never

accompanied by the natural first sound over the right ven-

tricle, for that sound is converted into the murmur
;
always

commences with an accent, the accent or shock of the first

sound of the right ventricle
;
may be intensified, but is not

changed in character by pressure, which, however, brings the

ear more close to the murmur ; is not accompanied by ex-

tended dulness on percussion over the pericardium ;
and

does not give place to a double friction-murmur or a

friction-sound.

The systolic mitral murmur is readily distinguished from

the friction-murmur by the intensity with which it is heard to

the left of and below the apex ; and its great relative feeble-

ness, or silence over the right ventricle—to the left of the

lower portion of the sternum ; and by its persistence. When

the mitral murmur is audible in the situation just spoken of

it is feeble, and is accompanied by the natural sounds of

the right ventricle. The heart-sounds and the murmur

are rhythmical and go well together ; and pressure, though

it makes the mitral murmur somewhat more clear, does not

mask or obliterate the healthy sounds of the right side of

the heart.

The direct aortic, and pulmonic systolic murmurs are dis-

tinguished at once from the systolic friction-murmur by their

situation above the level of the third cartilage ;
the pulmonic

murmur which is often scratching in character, and is there-

fore apt to be mistaken, when first heard, for a friction-sound,
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being limited to the second left space ; and the direct aortic

murmur being heard over the upper sternum, and to the right

of it, and in the neck over the carotid.

The essential features of difference between the friction-

murmurs and the blood-murmurs are these:—The friction-

murmurs do not begin with an accent, but usually maintain

the same tone and pitch throughout ; while the blood-murmurs

begin with an accent or shock : the friction-murmurs are

intensified and altered by pressure, becoming sometimes

rubbing in character ; while the valve-murmurs are only

intensified by pressure : the friction-murmur and the natural

heart-sounds are heard at the same time, but they do not play

together or in unison, being audible as it were side by side,

each having its own rhythm ; and on pressure the friction-

murmur becomes so loud and even rubbing in character as to

mask and extinguish the heart-sounds ; while the blood-

murmurs are in perfect accord with the heart-sounds : the

friction-murmurs come suddenly, with pain and increased

pericardial dulness, and are transient ; the blood-murmurs

come gradually, without pain or increased dulness, and are

permanent.

Friction-sound in Pericarditis before the Occurrence of the

Acme of the Effusion into the Pericardium.—Friction-sound

was heard during the early stage of pericarditis, in every

gradation from a sound scarcely to be distinguished from a

murmur up to a grating, vibrating, or creaking noise.

In a few of the cases, the early friction-sound was not

audible until pressure was made over the heart. In nearly

all the cases, the friction-sound was double from the first,

but in two, and perhaps three patients the sound was single

and systolic when first heard. In a small group of four

patients, a smooth or feeble double friction-sound, intensified
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by pressure, came into play from one to four days before the

occurrence of the acme of the affection, when the friction-sound

became louder and more harsh.

In the last great division of cases of pericarditis with friction-

sound before the acme, the double friction-sound, as a rule,

was loud and harsh, was intensified by pressure, and set in

suddenly ; and the infusion into the pericardium speedily

attained to its acme after the first observation of the friction.

This set of cases divides itself into three groups :
in the

first group (i), the friction-sound became inaudible during

the acme ; in the second (2), the friction-sound became less

loud and harsh during the acme ; and in the third group

(3), the friction-sound remained during the acme with little

or no change.

(1) In two cases, the friction-sound, harsh at the onset,

disappeared during the acme. It is difficult to explain the

disappearance of the friction-sound at the time of the acme

of the effusion in these two remarkable cases on physical

grounds, but the following circumstances show that it was

mainly due to lowering of the power of the heart. It is

natural to expect that when the fluid increases, it should

interpose itself between a portion of the right ventricle and

the anterior wall of the chest, and so limit the area of the

friction-sound, and lessen its intensity. This will not, how-

ever, account for the disappearance of the rubbing-sound at

the period of the acme, since the impulse was then still

preceptible, though higher in position and more forcible.

(2) The second group of this division, in which a loud

double friction-sound appeared suddenly before the acme of

the effusion, and became less loud during the acme, consists

of five patients.

The case of this group (33, see p. 23) that I shall relate,

is illustrated by the accompaning figures (12, 13, p. 64);
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during its later stages, by figures 14, 15, p. 108; 16, p. 110. A
housemaid, aged 20, came in on the fifth day of her illness,

the heart-sounds being natural. On the third day there was

increased dulness on percussion over the region of the heart

;

and a to-and-fro friction-sound over the whole of the region

of cardiac dulness, to which it was exactly limited. The

impulse was present, as before, in the fifth space, but was

higher in position. The dulness and the friction-sound ex-

tended from the sternum almost to the nipple, and from the

third left cartilage to the sixth, but did not pass beyond the

sternum to the right, so that the rubbing-sound was limited

to the right ventricle. It was stronger over the sternum than

the cartilages, and became everywhere much harsher on

pressure. On the fourth, the double friction-sound was

heard over the greater part of the sternum, and was audible

over the manubrium during expiration only. The friction-

sound had somewhat the character of a bellows murmur over

the fourth space. It was not quite rhythmical with the

sounds of the heart, which were also audible. It was harsher

and louder during the systole than the diastole, and was

rendered more intense by pressure. On the fifth day, the

effusion into the pericardium was at its acme—reaching up to

the second space and the manubrium. The impulse was

raised from the fifth to the third space. The area of the

friction-sound was more extensive upwards, but more limited

below. It was heard over the whole sternum, being louder

over the manubrium on expiration, over the lower portion of

that bone on inspiration, and was most harsh and strong over

the middle third of the sternum. The rubbing-sound was

heard from the second to the fourth cartilage, but not

apparently below it, and was harsh in the third space. A
bellows murmur was audible over the fourth cartilage on the

light application of the stethoscope
; but when pressure was
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Fig. 12.
Fig. 17.

Figure 12, from a housemaid aged 20, affected with rheumatic pericarditis (33.

see p. 23).

Early period of the increase of the pericardial effusion.

First day of the friction-sound ; third day after admission. The sounds of the

heart were natural when she was admitted.

The pericardial effusion probably already occupies to some extent the space

between the under surface of the heart and the floor of the pericardium,

and elevates the heart to a slight degree, and, to a moderate extent, dis-

places the lungs upwards and to each side; and the centre of the d-a

phragm, where it forms the base of the pericardium, and the subjacent

Portions of the liver and stomach downwards. Owing to the displacement

of the lungs upwards and to each side from before the heart, the whole of

the right ventricle except the upper portion of the conus arteriosus the inner

or left border of the right auricle, and the apex and a portion of the front

of the left ventricle are exposed. •

Probable region of pericardial dulness on periston (see the black space).

The outlines of the region of pericardial dulness, which is
;

increased m

ext n^are not described" on this occasion, but the extent of the friction

ound'and the position of the impulse are given
;
and I ^"^^J*

region of dulness an outline corresponding to the region of llctl™ 1 «j
thlposition of the impulse. The region of pericardial dulness has not yet

acquired the pyramidal or pear-shaped form that it presents during the a me

of the pericardial effusion, but still retains the general form of the health)
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made, a creaking noise was heard there during the systole,

and a rubbing sound during the diastole.

I believe that this group and this case represent the natural

progress of the friction-sound from the commencement of

region of cardiac dulness, but its outline is considerably enlarged in all

directions, and is higher behind the sternum than over the cartilages. It

extends across from the right edge of the sternum to the left nipple ; its upper
boundary probably crosses the sternum on a level with the upper edges of

the thir?f costal cartilages, and occupies the third space ; and its lower
boundary is probably situated a little above the middle of the ensiform
cartilage and the upper edge of the sixth cartilage.

Third day. The impulse of the heart is felt at the fifth space below the nipple.

(See the circle in that space.)

Fourth day. The impulse is feeble, being slightly perceptible below the nipple.

Friction-sound (see the zigzag lines—systolic thick, diastolic thin). Third day. A
loud but soft to and-fro friction-sound is heard over the sternum from below
the manubrium to its lower end, and up to but not beyond its right border

;

and over the fourth and fifth cartilages and intermediate spaces, where it ex-

tends almost but not quite to the nipple, where it is feebler than it is over the

sternum. The friction-sound is rendered much harsher by pressure. Fourth
day. The friction-sound is nearly the same in extent, character, and area as

it was yesterday, but it is now audible over the manubrium during expiration
;

it is lower and louder below during inspiration than expiration ; and it is

louder generally during the systole than the diastole.

Figure 13 from the same patient as figure 14, affected with rheumatic pericarditis.
Period of the first acme of pericardial effusion. Third day of the friction-sound

and of the increase of pericardial dulness, fifth day after admission.
The explanations of pericardial effusion and dulness given with figure 4, pag

12, apply also to this figure.

The pericardial effusion completely distends the sac, which is pyramidal 01

pear-shaped, as in figures 2, p. 2 ; 4, 5, p. 12
; 8, p. 44 ; 10, p. 48. The

extent of the effusion, and of the displacement upwards and to each side
of the lungs, and downwards of the diaphragm, liver and stomach, may be
inferred from the description given below of the extent of the region of
pericardial dulness on percussion. The whole front of the heart is exposed,
including the right auricle and ventricle, the apex and front of the left ven-
tricle, the pulmonary artery, and the ascending aorta within the pericardium,
owing to the extensive displacement of the lungs from before those parts.

The region of pericardial dulness (see the black space) on percussion is pyramidal
or pear-shaped, like the distended pericardium. The upper and narrower
region of dulness over the great vessels (1, i,) is situated behind and below the
lower half of the manubrium and extends a little way into the adjoinino- first
and second spaces

;
the larger portion of pericardial dulness which in*

eludes the heart itself and the volume of fluid effused into the space l.etween
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pericarditis to its acme when the effusion is at its height.

During the first blush of inflammation, the surfaces of the

heart and the sac are crowded with vessels, but are as yet

scarcely coated with lymph. A single or double friction-

murmur, induced or intensified by pressure, may then be the

only sound excited by the rubbing of the heart against the

pericardium. Speedily their surfaces become coated with

a finely honeycombed rugose covering ; and the amount of

fluid in the sac increases so as to enlarge the area of dulness

over the pericardium, and to expose the whole of the right

ventricle and the apex, but neither the right auricle nor the

great vessels. The heart is slightly raised and the apex beat

ascends from the lower to the higher part of the fifth space.

A double friction-sound is audible over the whole region of

pericardial dulness, to which it is exactly limited, louder and

more continuous during the systole than the diastole, and

rendered more intense by pressure, which brings into full play

both sounds, exciting a to-and-fro rustle ox frou-frou.

its under surface and the floor of the pericardium (2, 2 ; 3, 3,) extends from

the second space down to the lower border of the sixth cartilage, and almost to

the end of the ensiform cartilage, and from an inch to the right of the sternum

to about half an inch to the left of the nipple. The lower boundary of the

heart (2, 2,) is probably situated behind the lower border of the fifth cartilage ;

and the hear£(2, 2,) extends from this boundary up to the third cartilages :
and

the volume of effused fluid between the under surface of the heart and the

floor of the pericardium extends from the lower boundary of the heart down

into the epigastric space, almost to the end of the ensiform cartilage, and the

lower edge of the sixth left cartilage.

The impulse has been elevated from the fifth to the third space, and extends out-

wards to the nipple line. (See the concentric curves in that space .)

The friction-sound (see the zigzag lines-systolic thick, diastolic thin) is double

and extends from the nipple to the lower end of the sternum. It is most

harsh about the middle of the sternum, and is louder at the upper end of

that bone during expiration, and at its lower end during inspiration
;
and is

moleintense during'the systole than the diastole. The frottement is also

audible over the left second, third, and fourth cartilages; and is soft

without pressure, but with pressure it is creaking over the fourth cartilage.

A mitral murmur is audible at the apex.

For the later views of this case see figures 14, 15. l6
» PP« Io8

>
II0,
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When the effusion has increased to its utmost limits, the

heart is elevated, its impulse being raised from the fifth to

the fourth or third space ; the increased effusion displaces the

lungs and so exposes the whole surface of the heart and great

vessels ; and depresses the central tendon of the diaphragm

downwards towards the abdomen, fluid being alone present

below the fourth space. The whole region of actual friction

is shifted upwards, and with it the whole region of the

friction-sound
; which is no longer audible below the fourth

or fifth cartilage, but spreads outwards over the right auricle

and the left ventricle, as well as the right ventricle ; and
upwards over the great vessels and to the top of the sternum.

The friction-sound silenced below is intensified and extended
above; so that there is a transfer upwards of the friction-

sound
;

while the dulness on percussion increases in all

directions, upwards as well as downwards.

Four cases differed from the rest in this, that while the
friction-sound spread upwards at the time of the acme, it

also either increased downwards, or, retaining its hold below,
increased extensively to the left side.

The comparative relative Area and Intensity of the Friction-

sound just before} and during the Acme of the Effusion into

the Pericardium.—-In twenty-nine cases the comparative area
and intensity of the friction-sound were observed both before,

and at the time when, the effusion into the pericardium was at
its height.

Area.—When the effusion into the pericardium increases,
the heart is raised, and the lungs are displaced upwards and
to the left and right by the increased fulness of the sac and
the greater elevation of the heart itself; for the organ is then

1 At the time of the last observation, made before the effusion had
reached its height.

F 2



68 PERICARDITIS.

pushed upwards from a wider into a narrower space. It is

natural to expect that, under these circumstances, the area

of the friction-sound should steadily increase upwards and to

each side with the increase of the area of pericardial dulness.

This was found to be so in the great majority of instances.

Thus the area of friction-sound was greater at the time of the

acme than before it in twenty out of the twenty-nine cases
;

while it was less under the same circumstances in only two

of them. In six patients, the area of the friction-sound was

equal before and during the acme ; and in one case the friction-

sound was absent before, but present at, the time of the height

of the disease.

These clinical facts show that when the curtain of lung in

front of the heart and great vessels is displaced by the dis-

tended pericardium and the elevated heart, the friction-sound

spreads upwards, and to the right and left ; so as to be audible

over the whole front of the right ventricle, the great vessels,

the right auricle, and the apex.

The lower boundary of the friction-sound, while it retains

its place, at the time of the height of the effusion becomes

softened in character. The focus of intensity of the rubbing

sound is shifted upwards, with the upward shifting of the heart

and its impulse ; and the intensity of the sound is toned and

graduated downwards, from the seat of its focus to that of its

inferior limit.

Intensity.—In nearly three-fifths (16 in 29) of the cases, the

friction-sound was more intense ; and in fully one-third of them

(10 in 29), it was less intense, when the infusion into the

pericardium was at its height, than just before that time. The

tendency, then, is for the friction-sound to increase both in

intensity and area, during the acme. The exceptions to this

rule are, however, much more frequent as regards intensity

than area ; for the area lessened at the time of the acme in
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only two instances, while the intensity did so at that time in

ten instances, out of twenty-nine.

The area of the friction-sound, then, is, as a rule, larger, and

its intensity greater at the time of the acme of the pericardial

effusion, than at that of the last previous observation, made

from one to two days before the acme. The exceptions to

this rule are rare as regards the area, but rather frequent as

regards the intensity of the friction-sound, which is greater

in one-third of the cases on the day before than at the

time of the acme. The change, both in area and intensity, is

often notably rapid and great ; the character of the friction-

sound being sometimes altogether altered, and its area

remarkably enlarged in the course of one or two days.

The Character and Area of the Friction-sound at the time

of the Acme of the Effusion into the Pericardium. —The

friction-sound, audible over the region of the heart and arteries

and the pericardium during the acme of the pericardial

effusion presented great variety of character, intensity, and

area in the forty-four cases under examination. I. In nine

of those cases the friction-sound was accompanied during the

acme by a thrill over the region of the heart and great

vessels ; and II. in thirty-five of them the presence of a thrill

was not observed. I. Of the nine cases with a thrill, (i) in

five a sound resembling the creaking of a new leather
; (2) in

one a grating sound ; and (3) in three a harsh friction-sound

was respectively audible over the region of the pericardium.

II. Of the thirty-five cases in which a thrill was not observed,

(1) in seven a creaking sound was heard
; (2) in two the sound

was grating in character
; (3) in fifteen a definite friction-sound,

intensified by pressure, which in two instances excited a

creaking noise, usually harsh, but sometimes not so, was
audible

; (4) in five the friction-sound was soft in character,

but was rendered harsh or more intense by pressure, except



7i) PERICARDITIS.

in one instance, in which pressure was not employed
; (5)

in four a friction-sound, previously absent, came into play

when pressure was made over the region of the heart
; (6)

in one friction-sound, present during one, was absent during

two of the three days during which the acme lasted ; and

finally (7), in the remaining case a double friction-murmur,

intensified by pressure, was audible over the region of the

pericardium during the acme. The cases in the tables at

pages 17 to 31 are classified according to this arrangement.

I.

—

Cases with Thrill and (\)a Creaking, (2) Grating, or (3)

Harsh Friction-sound over the Heart (see pp. 17-20).—In

nine of the forty-three cases under review, a systolic thrill was

felt over the heart, and (1) in five of those cases a creaking;

(2) in one of them a grating ; and (3) in three of them a harsh

friction-sound was audible at the seat of thrill at the time of

the height or acme of the disease. In six of these cases the

thrill was present over the right ventricle, and, in some of

those, but not in all, it was probably situated over the left

ventricle also ; in another of them it was present over the apex

and the second space, but not over the right ventricle ; in one

of the two remaining cases it was felt over the apex ;
and in

the other one over the second space alone.

(1.) Creaking Friction-sound (see pp. 17, 18).—In three

of the cases with a thrill over the right ventricle, and in one

of those with a thrill over the apex alone, a creaking-sound

was audible over the seat of thrill.

One of these patients (4, see p. 17), a man aged 27, came

in with extensive pericardial dulness ;
a thrill over the right

ventricle extending from the fourth left cartilage to the sixth
;

a loud systolic creaking friction-sound consisting of five

vibrations, the diastolic sound being much smoother than the

systolic, over the seat of the thrill ;
and a double frottemcnt

extending widely over the front of the chest from the second
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cartilage down to the ninth on both sides, and audible at the

epigastric space. The pericardial dulness on that day ex-

tended upwards to the third space, and on the following day

to the . third cartilage, when it reached its greatest height.

The region of thrill had increased upwards, and extended

from the third cartilage to the sixth. A creaking sound

was audible apparently over the whole seat of the thrill, but

over the fifth cartilage there was a vibrating, grating, systolic

friction-sound of churning character, which was creaking

towards the end of the systole, the diastolic sound being short

and smooth.

(2.) Grating Friction-sound (see p. 19).—A grating friction-

sound without a creak was present on the presumed day of

the acme in one case (51, see p. 19).

(3.) Harsh Friction-sound (see pp. 19, 20).—A harsh

friction-sound was present with a thrill in three cases. One

of these cases (16, see p. 19) a girl, aged 17, came in with

an extensive impulse, a double thrill, and a loud, double

scraping sound over, but not below, the heart. On the second

day there was less dulness, and no note of thrill, and the

friction-sound was less harsh and extensive : but, on the

third day, there was less effusion, the impulse was lower and

more diffused, and the friction-sound was much more intense

and extensive.

We may, I think, say, on reviewing these cases, that at the

time of the acme of the disease, when a thrill is present over

the right ventricle, a creaking noise is audible over the seat

of the thrill ; and that from this noise, as from a focus, a

to-and-fro sound radiates in all directions over the front of

the chest, reaching far beyond the limits of the region of

actual friction, becoming more feeble towards its outlying

margins, and spreading almost up to the clavicles, out to or

beyond the nipples, and down to the eighth or ninth cartilages
;
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and that when the effusion lessens and the thrill disappears,

the creak vanishes, and the friction-sound softens and limits

its area to the region of actual friction, being bounded below

by the sixth cartilage. The reason for the great extension

during the acme of the friction-sound upwards, outwards, and

downwards beyond the region of actual friction in these cases

is obvious. The heart, surrounded by the distended pericardial

sac, is displaced upwards into the higher and narrower portion

of the cone of the chest. It works in a confined space, and

rubs with its roughened surface against the roughened surface of

the pericardium
;
and, the lungs being pushed aside, it presses

against the sternum and cartilages, and excites vibrations

and a creaking or grating friction-sound over the walls of the

chest in front of the heart. The play of the two roughened

surfaces of the pericardium upon each other induces vibrations,

sensible to the hand, that excite consonant vibrations in the

superimposed sternum and cartilages ; and these parts, acting

as a sounding-board, transmit the sound to a distance over

the front of the cage of the chest in all directions, and espe-

cially downwards. When the thrill is limited during the acme

to the second space, over the pulmonary artery, or to the

apex of the heart, or is felt both over the apex and the second

space, the creaking or grating noise is limited to the seat of

the thrill ; and the friction-sound does not extend beyond the

region of actual friction, excepting perhaps to a small extent

over the circuit of the apex. When in such a case the

effusion lessens, the heart descerds. and the thrill disappears,

the friction-sound may spread downwards, so as to reach the

eighth cartilage.

II.

—

Cases in which a Thrill was not observed over the Region

of the Heart or Great Vessels (see pp. 20-31).

(1.) Cases in which a Sound like the Creaking of New

Leatlitr was audible at the time of the Acme of the Effusion,
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no Thrill being present (see pp. 20-22).—In seven of the

forty-four cases under examination, a creaking noise, usually-

systolic, was heard without a thrill at the seat of the impulse

of the heart at the time of the acme.

In all of these cases, and in several of those in which a thrill

over the heart was accompanied by a creaking or grating

noise, as soon as the fluid in the pericardium lessened and

the heart descended, the creaking noise was replaced by a

comparatively smooth friction-sound. This occurred on the

day after the acme of the effusion in four of the seven cases.

This sudden disappearance of the creaking noise with the

diminution of the fluid and the descent of the heart, appears

to me to show that the presence or absence of the creaking

noise depended more on the position of the heart and on the

degree and kind of pressure exerted by it during its contrac-

tion, than on the character of the roughened coat of lymph

covering the heart and lining the pericardial sac, since that

lining cannot have changed materially in one day when the

disease was at its height. At the time of the acme of the

effusion into the pericardium, the heart is elevated so as to

occupy the upper and narrower part of the cone of the chest

;

and beats with force in its contracted space against the

cartilages and sternum which confine its movements. When
the heart pulsates thus against the walls of the chest, the

movements of the former are resisted by the pressure of the

latter. The accumulated force of the heart overcomes the

resistance of the walls of the chest, and the accumulated

resistance of those walls then overcomes the force of the

heart ; these two opposite forces by turns arrest and over-

come each other and give rise to a series of fine jerks or

vibrations that may give birth to a thrill, and a vibrating

creaking noise. In one case, this creaking noise consisted of

five distinct vibrations ; and such a succession of vibrations
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forms, indeed, the essential nature of the thrill and its

attendant creaking sound.

The creaking sound, and the main varieties of friction-

sound, may be imitated by rubbing the forefinger on the

thumb with varying degrees of force when the back of the

thumb rests upon the ear. When the finger and thumb rub

gently or with moderate force upon each other, to and fro, the

rubbing sound is smooth or harsh in proportion to the gentle-

ness or force employed. When, however, the pressure exerted

by the finger on the thumb is great, the resistance to their

onward movement on each other causes them to stop in a

succession of jerks, which produce a creaking noise.

When the fluid decreases, the heart descends into the ampler

space of the chest ; the organ moves with freedom
;
and, as it

no longer presses with a resisted force against the walls of

the chest, the thrill, vibrations, and creak give place to a

moderated friction-sound ; which may be so harsh as to sound

like the rubbing of sand-paper ; or so soft as to resemble a

.

murmur.

(2.) Vibrating, Grating Friction-sound (see pp. 22, 23).—
The grating, vibrating friction-sound ranks next to the creak-

ing noise in intensity. It is, in fact, a sister-sound to the

creaking noise, with which it is closely allied. Thus, it may

be audible when there is a thrill, when it may be heard alone,

or associated with a creak ; or it may by pressure be converted

into a creak ; or it may precede or follow, displace or be dis-

placed, by that sound ; or it may, like it, be produced by

pressure. The grating sound, like the creaking sound, is the

combined effect of pressure and friction, but the pressure is

usually less, while the rubbing surfaces are, I believe, more

invariably rough, when the sound is grating than when it is

creaking. A grating sound was audible during the acme of

effusion in two or three cases in which there was a thrill, and
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in two in which there was no thrill ; and it was excited by

pressure in two. It was, therefore, observed in one-seventh

of the cases (6 or 7 in 44).

We have already seen that the creaking sound is usually

single but it is the reverse with the grating-sound, which is

usually double. The grating friction-sound is a jarring, grat-

ing, vibrating noise, rough and to-and-fro in character, made

in a succession of jerks, each jerk being separately audible,

and varying slightly, and the whole series not combining to

form one note like the creaking sound, but, as I have just said,

a jarring, grating, vibrating noise. I made out, as I have

already stated, that in one case the creak was composed of

five vibrations, or at the rate of twenty-two vibrations in a

second
;
but, as I took no special note of it, I do not know

what number of vibrations were made in a second by the

grating noise. I believe, as I have already hinted, that the

grating noise is always associated with the rubbing of the

two harsh and roughened surfaces of the heart and peri-

cardium upon each other, but I have no direct proof of this

at present.

(3.) Harsh To-and-fro Friction-sound, intensified by Pressure,

at the time of the Acme of the Pericardial Effusion (see pp.

23-28).—Resume, including the whole of the preceding cases,

whether with or without a Thrill.—We have just seen that a

creaking noise, usually systolic, was present over the heart at

the time of the acme of the disease in one-fourth of the cases

in which the dulness was observed at or about the period when
the effusion was at its height (12 in 44) ; while in four other

cases it was then excited by pressure, and in two it was heard

just before the acme of the effusion. Creaking, therefore, was
present as a primary sound in twelve cases

; as a secondary

sound, or from pressure, in four cases ; and in two others it

was audible just before the acme. We have also seen that a
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grating friction-sound, usually double, was present over the

heart when the effusion was at or about its height, as a primary

sound in three cases in which there was no creaking, and in

one or more in which there was creaking ; and as a secondary

sound in two in which it was excited by pressure
;
while in

four others it was present just before or after the period of the

acme of the disease.

If we combine the two sounds, we find that during the acme

the creaking and grating sounds were primary in fifteen cases,

and secondary, or excited by pressure, in six ; while they were

associated with each other in one or more. Besides these

fifteen cases, in which creaking or grating sounds were

primary, there were nineteen cases in which there was a

definite friction-sound, which was usually harsh
;

in all of

these it was double, or to-and-fro in character, being audible

both during the systole and the diastole of the ventricle, and

in all but two it was intensified by pressure. Three-fourths,

therefore, of the patients (34 in 44) in whom the pericardial

dulness was observed when at or near its height, presented

either a systolic creaking noise, or a double grating, or a

definite to-and-fro friction-sound, usually harsh in character.

Besides the nineteen cases in which there was a double

frottement, usually harsh, at the time of the acme, there were

seven cases in which that sound was associated with a creak-

ing noise; and in one it accompanied a grating noise. In

these cases the creaking or grating noise was limited to that

part of the right ventricle, or the apex, that was pressing with

the greatest force upon the costal cartilages or sternum, while

the double frottement pervaded and often overstepped the rest

of the heart and the great vessels.

If we group together the eight cases with harsh double

frottement, in seven of which the frottement was associated

with a creaking sound and in one with a grating noise, and
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the nineteen cases not so associated, we find that in one-half

of those twenty-seven cases the character of the sound is

definitely specified (13 in 27) ; while in twelve it is described

as a harsh double friction-sound ; and in two as a to-and-fro

sound.

Of the thirteen cases in which the character of the double

sound was specified, in four it was described as being like that

made by rubbing with sand-paper ; in seven as being either

rasping, or musical, planing, scraping, scratching, grazing or

rustling, the latter sound being a genuine frou-frou ; while in

the remaining two the sound resembled that made by sharpen-

ing a scythe.

In the whole of the twenty-seven cases except two, pressure

with the stethoscope intensified the double frottement; it

sometimes altered or modified the character of the sound
;

and in five instances it transformed the double frottement

into a creaking sound. When the creaking sound was thus

brought into birth by pressure, or secondary, it was usually

double
; but when the creak was always present, or primary,

it was, as I have already shown, usually and essentially single

or systolic.

In all these cases the double frottement was essentially a

to-and-fro sound. The character and volume of the sound,

and the relative intensity of the to-and-fro, or the systolic and
diastolic friction-sounds, varied over the different parts of the

heart. As a leading principle, the greater the pressure ex-

erted by the heart, or any portion of it, during its action upon
the cartilages or sternum against which it beat, the more
intense was the friction-sound.

The friction-sound in the remaining cases of this group was
limited to a comparatively small area.

In two of the nineteen cases, in both of which there was a
thrill over the right ventricle, the rubbing noise, as I have
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already stated, extended over the front of the chest, far

beyond the region of actual friction. These two cases,

however, stand apart, for in the remaining seventeen the area

of the friction-sound was limited to the region of actual

friction ;
with, however, this slight exception, that in six

of the patients the to-and-fro sound spread upwards to the

top of the sternum, and in one of them it was diffused out-

wards as far as the left arm-pit. The upper limit of the

distended pericardial sac and of actual friction is rarely

higher than the transverse centre of the manubrium, which

is about an inch below the top of the sternum
;
therefore in

the six patients just spoken of, the friction-sound extended

itself upwards for-from an inch to fully two inches above the

actual seat of friction over the great vessels, which, at their

higher portion, are partly covered by lung.

The explanation of this extension of the friction-sound

upwards beyond the immediate seat of friction is the same

as that of the diffusion of the friction-sound over the front of

the chest far beyond the region of the distended pericardium

and of actual friction, when a thrill and a corresponding

creaking noise are present over the heart. The to-and-fro

movements of the heart upon the pericardial sac, both being

covered with lymph, excite a to-and-fro sound which is audible

over the region of those movements. The vibrations that

produce the sound are communicated to the sternum, which

is played upon by the rubbing surfaces; and the sternum,

which acts as a sounding-board, propagates the sound to its

own upper end, which is at some distance from the seat of the

parent vibrations. The extension of the friction-sound beyond

the region of actual friction depends on the loudness and

intensity of the rubbing noise, and the force with which the

heart, when it is rubbing to and fro, presses against the

sternum and cartilages. Of the six cases in which the to-and-
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fro sound mounted to the top of the sternum, in three there

was a creaking sound over the heart, with a thrill also in two

of those ; in two others a creaking sound was excited by-

pressure ; and in the remaining one a loud, harsh, double

friction-sound was present over the region of the pericardium.

Although a creaking friction-sound was audible over the apex

in four instances, in only one of them did the to-and-fro sound

spread to the left beyond the apex, but in that one the rub-

bing sound extended outwards into the left arm-pit. In that

case there was dulness over the left lower lobe, and bronchial

breathing between the left axilla and the spine. It is, there-

fore, evident that the heart and pericardium were displaced

towards the left side owing to the condensation of the left

lung, and that this circumstance facilitated the extension of

the friction-sound to the left axilla.

With these few exceptions, the region of friction-sound

coincided in these cases with the actual region of friction

at the time when the effusion into the pericardium was at

its height.

(4.) Cases in zvhich a Soft Friction-sound, audible over the

Heart at the time of the Acme of the Effusion into the Peri-
cardium, was converted by Pressure into a Harsh Rubbino-
Noise (see pp. 28, 29).—Four cases with a soft friction-

sound, in which pressure rendered the sound harsh, come
under this heading, and in one of these the friction-sound

elicited by pressure resembled the noise made by sharpening
a scythe. In a fifth case, with a similar friction-sound, the
pressure test was not employed.

In these four cases a comparatively soft double friction-

sound was intensified and altered by pressure, becoming
converted in one instance into a sound like that made
by sharpening a scythe, and in one into a rasping, gratino-

noise. Here pressure expelled any interposed fluid
; brought
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the opposite roughened surfaces of the pericardium more

closely into contact; and aroused counter-pressure on the

part of the heart against the cartilages and sternum during

its to-and-fro rubbing movements. These effects spoke out

not only in a louder and more diffused, but also in an

altogether altered sound ; so that the soft sounds, sometimes

so murmur-like as to be almost doubtful in quality, became

instantly transformed into a loud double and broken noise,

like that made by sharpening a scythe, or into a rasping,

grating, almost creaking sound.

(5.) Cases in which a Double Friction-sound, not otherwise

audible, came into play when Pressure was made over the Heart

during the time of the Acme of Pericardial Effusion (see

pp. so> 31).—In four cases during the acme, on listening

without making pressure, the healthy sounds of the heart

were alone audible ; but on making pressure those sounds

were either replaced or accompanied by a double rubbing

noise

In three of these cases, at the time the effusion into the

pericardium was at its height, when the stethoscope was

applied lightly over the heart, the natural heart-sounds

were alone heard, friction-sounds being everywhere inaudible.

When, however, pressure was made with the stethoscope, a

double friction-sound was immediately brought into play,

which could be suspended or renewed at will by withdrawing

or replacing the pressure. In one case the friction-sound thus

generated was limited to the region of the right ventricle, and

in another to the base of that ventricle ;
but in a third case it

was diffused over the whole space occupied by the heart and

great vessels. The impulse was feeble in one of these patients,

and was felt over the right ventricle in another.. It is difficult

to say why friction-sound was absent without pressure over

the seat of the impulse ; but it is self-evident that if we press
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the cartilages or sternum inwards upon the walls of the heart

moving to and fro, those walls will work with increased

counter-pressure against the resisting walls of the chest
;

and may thus elicit a friction-sound when previously absent,

or intensify a friction-sound already existing, owing to the

increased friction of the two roughened surfaces. In two of

the cases a to-and-fro sound was audible without pressure

over the apex, and in one of them over the lower border of the

right ventricle also ; but it was brought into play by pressure

over the whole region of the heart and great vessels.

The subsequent history of these cases illustrates with great

clearness the cause of the absence of friction-sound without

pressure, and its presence with pressure during the acme of

the disease. In three of them (15, 8, 19), as soon as the

effusion into the pericardium lessened, the heart descended,

and its impulse became stronger and lower ; the fluid inter-

posed between the front of the heart at its lower border and
the pericardial sac disappeared ; and the friction-sound came
into spontaneous play where it was before absent without

pressure. That sound, indeed, gradually augmented in loud-

ness and intensity, and increased in area upwards, sideways,

and especially downwards.

(6.) Case in which Friction-sound zvas Absentfor Two of the

Three Days during which the Acme of Pericardial Effusion
lasted (35, seep. 31).—This patient (35), a woman aged 21,

came in with great pain and a double friction-sound all

over the region of the heart. The pain was relieved by
leeches. Next morning the effusion was at its height,
but the friction-sound had vanished and could not be
brought back even by pressure. That evening there was a
return of pain, and a renewal of the friction-sound, which
lasted until next day, but again vanished on the fourth day,
when the effusion was still at its acme. She was in great

VOL. IV.
G
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distress from pain over the heart, but the impulse was faint

in the third and fourth spaces. Next day there was less

effusion, a lowered impulse, and no distress, and friction-sound

was rendered audible by moderate pressure over the right

ventricle. Why was the friction-sound absent in this case

of pericarditis ? When we consider that the impulse was

perceptible, it must be allowed that the answer is difficult.

The loss of blood on the second day and the great distress on

the fourth day may in some measure, however, account for

the exit of the friction-sound.

(7.) Case in which a Friction-murmur was Audible over the

Heart at the time of the Acme of the Disease (see p. 31).

—

This case (49) of a youth set. 17, presented a long history, and

proved fatal on the forty-eighth day. On examination after

death, the heart was found to be universally adherent by

means of recent lymph. Throughout the whole period, with

rare and doubtful exceptions, the inflammation of the pericar-

dium was made evident, not by the ordinary friction-sound,

but by a true friction-murmur.

The Area of the Friction-sound during the Acme of the

Effusion.—The area of the friction-sound when the effusion

into the pericardium is at its height may, on the one hand,

be so extensive as to cover the whole front of the chest,

extending from the clavicles down to the ninth right and left

costal cartilages ;
or, on the other, be so limited as to be

confined to the middle or lower portion of the sternum.

This great diffusion, or narrow limitation of the friction-

sound at the period of the acme of disease, is, however,

comparatively rare ;
and, as a rule, the area of the friction-

sound corresponds either with the area of actual friction, or

with that of dulness on percussion over the pericardium.

The friction-sound was audible over a great extent in all

those cases, amounting to nine, in which a thrill was felt over
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the heart or great vessels, and especially in those in which it

was perceptible over the front of the right ventricle.

In all the cases with thrill the friction-sound was audible

over the right auricle and ventricle, the outlying portion and

apex of the left ventricle, and the great vessels ; in all but

one of them, also, it extended to the top of the sternum,

beyond the region of the distended pericardium over the

great vessels. In these cases, as I have already explained,

the friction-sound was most intense over the region of the

thrill, and it radiated thence over a wide area, becoming

gradually less intense from its focus to its extreme limits,

being conducted by the sternum and cartilages acting as a

sounding-board.

In six of the twelve cases in which a creaking-sound was

heard over the heart, the area of the friction-sound extended

down to the seventh, eighth, or ninth costal cartilages; but

in five of these the creak accompanied a thrill. In the

remaining six cases the frottement extended to the sixth

cartilage, or occupied an unspecified space to the right and
left of the sternum. It is evident, therefore, that the great

diffusion of the sound in these cases was due more to the

thrill than to the creaking-sound that was audible at the

seat of the parent thrill.

I need not here specify the exact limits of the friction-sound

in the remaining cases.

These clinical facts show that, when the effusion into the

pericardium is at its height, if we put out of view those cases

in which a thrill is felt over the right ventricle, the friction-

sound is, with a slight exception, practically limited to the

region of pericardial dulness, or rather of the heart and great

arteries. This exception applies to the presence of the
friction-sound over the upper end of the sternum, which
is fully an inch higher than the uppermost limit of that

G 2
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region. This was observed in nineteen cases, and in ten of

these no thrill was noticed over the region of the heart or

great vessels. In all these cases the friction-sound was con-

ducted to the top of the manubrium, from the actual seat of

friction by the sternum itself acting as a sounding-board.

When the lower boundary of the friction-sound reaches to

the lower end of the sternum and the sixth cartilage, that

limit is still within the lower boundary of the region ot

pericardial dulness, which is situated, when the pericardium

is completely distended, behind the ensiform cartilage and

along the lower margin of the sixth cartilage. As I have

already shown, however, the lower boundary of the heart,

and consequently of the region of actual friction, is, in the

great majority of cases, above the lower end of the sternum

and the sixth cartilage ; for the fluid in the pericardium

presses the heart upwards, and interposes itself between the

lower border of the heart and the walls of the chest in front

of that border. The position of the impulse is a good

practical test of the position of the actual seat of friction.

In three of the seven cases in which the friction-sound was

audible as low as from the seventh to the ninth cartilages, the

impulse was felt in the fifth space, and in one of them, a case

of established valvular disease with enlarged heart, in the

sixth space. But with one single exception, in which the

beat of the heart was felt in the fifth space, in all the rest of

the cases the impulse was not present below the fourth space,

and in nine instances its lowest position was in the third

space. In the nature of things, the seat of the actual

friction behind the sternum, except at its upper portion,

corresponded, as a rule, pretty closely with its seat at the

intercostal spaces.

In all the cases save one the friction-sound was audible

down to the lower end of the sternum at the time of the
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height of the effusion, and in twelve of them it was heard over

the sixth cartilage. In all these cases, therefore, it is evident

that the friction-sound was audible below the actual seat of

friction. The sternum is an excellent sounding-board, and

the conduction of the friction-sound to the lower end of that

bone, by its own resonant vibrations, at once explains the

presence of the sound at its lower end. The presence of the

frottement over the sixth cartilage, an inch below the actual

seat of friction, appears to me to call for a different explana-

tion. The observed facts are indeed different in these two

cases. The sound heard at the lower end of the sternum is

like that at its upper end, usually of the same harsh to-and-fro

quality, and of about the same intensity as that audible over

the two rubbing surfaces at the middle of the bone. But this,

as a rule, is not so with regard to the friction-sound audible

over the sixth cartilage, for that is softer, smoother, and less

loud than the sound over the seat of the impulse, from one to

two spaces higher up. The presence of the soft muscular

space cuts off the direct connection between the fifth cartilage

and the sixth. The sixth cartilage is, however, directly

attached to the sternum, and that bone, acting as a sounding-

board, doubtless conveys some of its own resonant vibrations

to the cartilage. But it is to be noted that the sound over

the fifth space, though softer and feebler than that over the

fourth space, is harsher and louder than that over the sixth

cartilage. It is self-evident that the sound over the space

can scarcely be conducted from the sternum ; and I think,

therefore, that we must look to the fluid within the pericar-

dium, and to the inner surface and structure of the roughened
and thickened pericardium itself, as the principal media by
which the sound is conducted .in these cases to the sixth
cartilage.

If we except those cases in which a thrill is felt over the
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right ventricle or at the apex, we find that when the sac is

filled with fluid the friction-sound stops quite suddenly along

the left and right margins of the region of dulness over the

pericardium. This sudden arrest of the rubbing-sound at its

outer border is less marked along the right than the left

margin. This is, I consider, explained, firstly, by the softer,

smoother, and more equal character of the to-and-fro sound

over the right auricle than over the right and left ventricles
;

and, secondly, by the presence of fluid between the compressed

right auricle and the walls of the chest in front of it, along its

outer border. If, on the other hand, we look at the left border

of the distended pericardium, we find that there the solid

ventricles by their own pressure and action against the ribs

and spaces, displace the fluid and completely occupy the

ground. Here we pass suddenly from the loud double

frottement made by the two rubbing solid surfaces of the

ventricle and the rib lined with roughened pericardium, to the

silent, soft, non-conducting surface of the lung.

We may, I think, conclude, with the qualifications just

stated, that when the effusion is at its height, as well as

when it is increasing in quantity, the friction-sound is limited

to the region of pericardial dulness
;
and, though with less

rigour, to the region of actual friction ; and that the law

originally stated by Dr. Stokes, that the area of the friction-

sound is usually limited to the region of the heart, is correct

in the great majority of cases, during the period of the acme

of the effusion.

Before concluding what I have to state with regard to the

area of the friction-sound, I would here estimate, as nearly as

I can, the extent to which the sound was heard over the

various chambers of the heart and the great vessels during

the acme of the pericardial effusion in the forty-four cases

now under examination.
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In one-half of the cases (21 in 44) the friction-sound was

audible over the whole front of the heart, including the right

auricle and ventricle, the apex and a portion of the left

ventricle, and the great vessels. In seven or eight other

cases it was heard over the right auricle and ventricle, in

four or five of which it was also present over the apex, and

in one over the great vessels. In fifteen other cases the

frottement was audible over the right ventricle, in nine of

which it was also heard over the apex, and in four or five

over the great vessels. In six of these cases the friction-

sound was limited to the right ventricle. If, upon this esti-

mate, we take each portion of the heart separately, we find

that the friction-sound was present during the acme over the

rie-ht ventricle in the whole of the forty-four cases under

notice; over the apex of the left ventricle in thirty-four

or perhaps thirty-five of those cases ; over the right auricle

in twenty-eight or twenty-nine of them ;
and over the great

vessels in twenty-six or twenty-seven of them.

Intensity and Character of the Friction-sound over the

different parts of the Heart and Great Vessels during the

Acme of the Efftision.—When inquiring into the relative

intensity and character of the friction-sound over the different

cavities of the heart, except the right ventricle, and the great

vessels at the time of the acme of the effusion, I shall take

into account the forty-four cases now under examination ; but

as regards the right ventricle I shall limit myself to the twelve

cases with primary creaking-sound, the two with grating fric-

tion-sound, and the nineteen cases in which there was a harsh

friction-sound intensified by pressure, which form a total of

thirty-three cases. Although the left ventricle forms the

pivot of the heart's action, and does its work with threefold

more power than the right ventricle, I shall first examine the

friction-sound as it presented itself over the right ventricle,
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because it forms the front of the heart ;
covers the left

ventricle except at its left border and apex ; and is the main

seat of actual friction.

Right Ventricle.—As the right ventricle forms the front of

the heart, it is always in contact to a greater or less degree

with the anterior walls of the chest. Owing to the distension

of the pericardium during the acme, and the elevation of the

heart into the contracted space at the upper part of the chest,

the heart and great vessels are stripped of the lung that

covered them, and press directly forward upon the middle and

upper part of the sternum and the higher costal cartilages and

intercostal spaces, from the second to the fifth.

The to-and-fro movements of the right ventricle, by rubbing

against the opposed surface of the sac, give birth to the to-

and-fro friction-sound audible in front of the ventricle. Those

movements play from right to left during the contraction of

the ventricle, and from left to right during its dilatation (see

Figs. 16, 17, p. 112, vol. iii.). The sweep of the walls is very

extensive behind the sternum, at the junction of the auricle

to the ventricle ; thence it gradually lessens, and comes to

a standstill near the septum. The friction movements are

therefore greater, and the friction-sounds are louder, at the

sternal than the costal halves of the cartilages. As the

position of the ventricle is raised from the fourth and fifth

spaces to the third and fourth spaces, the frottement is usually

louder over the sternal portions of those spaces, and the

adjoining portion of the sternum, than elsewhere.

As the movements made during the emptying of the

ventricles are active, and those made during the filling of

the ventricle are passive, the increased pressure made by it

upon the cartilage and sternum during the systole often

intensifies the frottement, and, as I have already shown, may

even transform it into a creaking noise. Thus, of the thirty-
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three cases under examination, in six there was a systolic

creak over the right ventricle ; in thirteen the systolic friction-

sound was louder than the diastolic ; in two the systolic and

diastolic sounds were equal ; and in twelve it is not stated

whether there was any difference between the two sounds.

From these clinical facts it is evident that the active friction-

sound made during the contraction of the ventricle is, as a

rule, louder than the passive friction-sound made during its

dilatation. In a small minority of cases, however, the two

sounds are equal, and a true to-and-fro sound is produced,

the diastolic portion of which speaks with the same intensity,

length, and continuousness as the systolic portion. In these

cases I believe that the impulse is feeble, and that the systolic

friction-sound, like the diastolic, is, so to speak, passive, and

is not intensified by the greater pressure from within of the

anterior wall of the ventricle upon the walls of the chest.

The coitus arteriosus of the right ventricle calls for special

notice. It is situated behind the third space and the two

adjoining cartilages, and as it enjoys extensive play during the

systole, when its movements are twofold, from above down-

wards, and from left to right, the friction-sound is often no-

tably harsh, loud, and to-and-fro in that situation. Sometimes

it is there creaking or grating, when it may be accompanied

by a thrill. It sometimes resembles the sound made by
rubbing together two opposite surfaces of emery paper, of stuff

or of silk; or it is rasping, or scratching, or rustling when it

may present a truefrou-frou ; or it may, though less frequently,

be soft in character. A friction-murmur is, however, rarely or

never present in this situation. Pressure readily intensifies

and alters the friction-sound over the conus arteriosus, and
sometimes converts it into a creaking-sound. As the conus
arteriosus is covered in health by a thin layer of lung, it is not
usually the early seat of friction-sound

; but as the lung, when
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once displaced from before it, does not readily replace itself,

the rubbing-sound is often heard in this position up to a late

period in the history of the case. The friction-sound is

notably double or to-and-fro over the conus arteriosus, and this

may be accounted for by the ready completeness with which

the right ventricle spontaneously fills itself during the ventri-

cular diastole.

The Apex and Outlying Portion of the Left Ventricle.—The
apex and outlying portion of the left ventricle are in health

covered by the lung. The extent to which the lung thus

affords a protection for the apex depends upon the vigour of

the individual, the size of the chest, and the amplitude of the

lungs. The portion of left lung immediately covering the

apex is a thin tongue, the lowermost protruding angle of its

upper lobe, which laps round the apex of the organ, and

interposes itself between that part and the ribs. During the

diastole, when the ventricle is inactive, the covering of lung

is complete ; but when the ventricle contracts, owing to the

combined muscular rigidity of the organ, and the outward

pressure of the blood that is compressed by the contracting

cavity, it pushes aside the tongue of lung in front of it, so that

the apex sweeps against the ribs and their interspaces. It is

thus in young persons and those who are not robust ; but in

strong adults, inured to exercise, the average size of the lung

is increased, and the apex is so embedded in the lung, that its

proper beat cannot be felt, except perhaps at the end of a

forcible expiration, or when they lie on the left side. In one

instance (12, see p. 21) and in one only an obscure friction-

sound was heard over and limited to the apex before it

was audible elsewhere. This was on the day of admission,

but on the following day it had left the apex, and transferred

itself to the whole right ventricle and right auricle. I can

offer no explanation of this exceptional sign.
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As a rule, the friction-sound was, as I have said, limited at

first to the right ventricle ; but as the disease advanced, the

increased fluid in the pericardium displaced the left lung and

laid bare the apex, so that the friction-sound spread itself from

the right ventricle to the left.

When the effusion was at its height the heart was raised, and

the apex-beat was felt in the fourth, or even the third space,

at or just above and beyond the nipple. Friction-sound was

probably audible over the apex during the acme in thirty-four

of the forty-four cases now under notice ; it was absent from

that point in nine ; and its presence there was doubtful in

one case.

The movement of the apex is, in its nature, the reverse of

that of the right ventricle at its junction with the right auricle
;

for while, during the systole, that part moves from right to

left, the apex moves from left to right, and from below

upwards. As the active sweep of the apex takes place during

the contraction of the ventricles, it is natural to expect that

the friction-sound at the apex should be mainly systolic, and

the examination of my cases shows that this is so. Of the

thirty-four cases in which a friction-sound was audible over the

apex, in six it was heard during the systole only ; in ten the

frottement was double, but was more intense and prolonged

during the systole than the diastole ; and in none was it stated

that the two sounds were of equal intensity during the two

periods. In six cases there was a creaking friction-sound,

usually systolic, at the apex.

When the lower lobe of the left lung shrinks under the

double effect of pulmonary apoplexy within the lung, and

pleurisy on its exterior, on the one hand, and of compression

of that portion of the lung and of the left bronchus, by the

great distension of the pericardium, on the other, the apex

becomes completely exposed, and extends far to the left. In
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one such case (25, see p. 21), a youth, aged 17, a systolic

creaking-sound was audible over and beyond the apex, and

the friction-sound extended far to the left, ceasing suddenly

in the axilla.

Right Auricle.—The right auricle is in health completely

screened from the anterior wall of the chest by the middle

lobe of the right lung, which separates it from the middle of

the sternum and the costal cartilages to the right of the lower

half of that bone. Friction-sound is therefore never audible

over the right auricle until the portion of the lung that is

interposed between it and the right cartilages is pushed aside

by the advancing tide of effusion, so as to lay bare the auricle.

When the effusion into the pericardium was at its height, a

friction-sound was audible over the right auricle in three-fifths

of the cases (28 or 29 in 44).

The expansion of the right auricle is quite passive, and its

contraction is made with so little exercise of force, that its

movement to the right during its period of filling, and its

movement to the left during its period of emptying, are made

so quietly, that it exerts no pressure on the cartilages during

its to-and-fro movements. It is natural to expect that the

to-and-iro frottement, the frou-frou produced by the passive

double friction of the right auricle, should be made up of two

equal sounds, and as a rule those two sounds were equal over

that cavity.

In twelve of the twenty-nine cases in which friction-sound

was audible over the right auricle, the systolic and diastolic

sounds were equal ; in eleven the frottement was double, but

the relative intensity of the two sounds was not described

;

and in one a systolic-sound, almost creaking in character, was

audible over the right auricle. In this last exceptional case

a similar almost creaking noise was heard over the base of

the right ventricle at the lower portion of the sternum, and
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that was evidently the source of the rubbing-sound over

the auricle.

The two sounds made respectively over the right auricle

during the two alternate movements of its dilatation, with

contraction of the ventricle, and its contraction with dilatation

of the ventricle, are not only equal in character, intensity,

and continuousness, but they are also more soft and smooth

in tone than they are over the ventricle ; this contrast being

most remarkable in some of those cases that present a thrill

and a creaking-sound over the right ventricle, and the diffusion

of a harsh double friction-sound over the whole front of the

chest extending downwards even to the eighth or ninth right

and left cartilages.

The question here arises whether under these circumstances

the soft double friction-sound audible over the cartilages to

the ricrht of the lower sternum is due to the immediate friction

of the subjacent right auricle ; or to that of the right ventricle,

transmitted through the fluid and softened in its transmission ?

I think that we must infer that the latter is the usual source

of this sound, when we consider that the yielding right auricle

is compressed by the fluid in the pericardium at the time of

the acme. Why, under these circumstances, the two sounds

are usually equal, I cannot say.

The Ascending Aorta andPulmonary Artery.—In health the

two great arteries lie behind the upper half of the sternum

and the spaces to the left of it, above the level of the third

cartilages. They not only have the bony protection thus

afforded them, but they are additionally sheltered by a thin

covering of lung that is interposed between them and the

bony shield in front, and is made up of the inner adjoining

margins of both lungs. The aorta is guarded by the strongest

portion of the sternum, and the pulmonary artery lies behind

the second space and cartilage, and the adjoining margin of
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the sternum. In the early stages, therefore, of pericarditis,

friction-sound is never audible over the great vessels. When

the fluid increases, the distended pericardium and the elevated

heart and great vessels push the double curtain of lungs to

each side, so as to bring the great arteries into contact with

the sternum and the first and second spaces and cartilages.

The heart and great vessels then, as I have already said,

occupy the narrower space in the upper portion of the cone of

the chest, and there is now no longer room both for them and

for the portion of lung superficial to them in health, which is

therefore displaced.

In considering the character of the friction-sound over the

two great arteries, we must distinguish the aorta from the

pulmonary artery. The roots of those arteries, including under

that term their apertures, valves, and sinuses, descend and

ascend fully half an inch during the successive periods of the

systole and diastole of the ventricles ; the movement of the

systole being more active than that of the diastole.

The root of the pulmonary artery is situated at the front

of the heart, and when the lung is displaced from before it,

the artery lies immediately behind the second, and sometimes

also the first, left intercostal space, the second costal cartilage,

and the adjoining border of the sternum. The movement of

the pulmonary artery, like that of the conus arteriosus from

which it springs, is downwards and from left to right during

the systole, and the reverse during the diastole. The friction-

sound over the pulmonary artery, is not, therefore, so far as

I know, to be distinguished from that over the conus arteriosus.

The to-and-fro sound caused by those two adjoining and

connected parts must resemble and blend with each other
;

but while that of the pulmonary artery is situated over and

above the second space and the adjoining border of the

sternum, that of the conus arteriosus^ extends downwards
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from that point to the fourth cartilage, but widening to the

right, so as to occupy the whole breadth of the centre of

the sternum.

A peculiar systolic scratching noise, that somewhat re-

sembles a friction-sound, is sometimes audible over the

pulmonary artery during the course of acute rheumatism,

and is generally associated with endocarditis. This sound

is evidently caused by the vibration of the blood advancing

during the systole along the artery when not in a state of

tension
;
and is to be distinguished from friction-sound by its

limited area, the sound being confined to the second space,

and not accompanied by friction-sound elsewhere over the

heart
; its restriction to the period of the systole and its

consequent total want of a to-and-fro character
; its freedom

from change when pressure is made over it ; its unaltering

character on successive days ; and the absence of pain over

the heart or other symptoms or signs of pericarditis.

The root of the aorta instead of being exposed in front,

like that of the pulmonary artery, is buried deeply in the

centre of the heart, being covered by that artery, the conus
arteriosus, and the left border of the right auricle. The root

of the aorta cannot therefore cause a friction-sound. The
ascending aorta, where it comes into view above the right
auricle and behind the lower half of the manubrium, is in

health deep in situation, being covered by the adjoining
margins of the opposite lungs. When, however, the heart and
great vessels are lifted upwards by the advancing invasion of
the fluid in the pericardium, the lungs are displaced from
before the ascending aorta, which may possibly be pressed
against the back of the manubrium. Even then, however, it

can only excite a partial friction-sound, for its movements,
which are downwards and upwards, are very slight.

Friction-sound was audible at the manubrium over the
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ascending aorta and the adjoining portion of the pulmonary

artery at the time of the acme of the effusion into the

pericardium, and especially during expiration, in twenty-six

or perhaps twenty-seven of the forty-four cases under review

;

but this friction-sound was evidently not generated by the

double movement of those vessels, but was conducted upwards

by the sternum, acting as a sounding-board, from the harsh

double friction-sound over the right ventricle. This was

shown by that sound reaching with full intensity to the top

of the sternum, which is a little above the transverse aorta,

in twenty-six or perhaps twenty-seven of the forty-four cases

;

and by the close correspondence between the character of the

double frottement over and above the great vessels at the

upper half of the sternum, and that over the right ventricle, at

the lower half of the sternum.

At the time of the acme of the effusion into the pericardium

the whole heart is raised, and the lungs are separated from

each other in front, so that the pulmonary artery, the conus

arteriosus and the rest of the right ventricle, the apex and

outlying portion of the left ventricle, and the right auricle, are

uncovered, and brought into immediate contact with the

walls of the chest in front of them.

The whole front of the right ventricle bears upon the

sternum and left cartilages with varying force. Sometimes it

produces a thrill during its contraction, which may extend

over its surface from the third to the sixth cartilages, and is

often accompanied by a systolic creaking-sound. At other

times, sometimes with, but generally without, a thrill, a double

grating-sound or a harsh friction-sound of various tones, the

systolic-sound being usually louder than the diastolic, springs

up over the whole right ventricle. In rare instances the two

sounds are equal. More rarely a soft friction-sound, rendered
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harsh 'by pressure, or a to-and-fro sound, excited by-

pressure but absent without it, is present over the right

ventricle.

A friction-sound is heard over the apex during the acme in

about three-fourths of the cases. The apex may, like the right

ventricle, present a thrill and a creaking-sound during the

systole ; or a loud, prolonged systolic friction-sound, and a

short, feeble diastolic one. In no instance are the systolic and

diastolic friction-sounds equal over the apex.

During the acme the right auricle in two-thirds of the cases

presents over its surface, to the right of the lower half of the

sternum, a double, smooth, to-and-fro murmur or friction-

sound, equally loud during its dilatation and contraction. This

double smooth frottement over the right auricle is probably

transmitted, softened in its transit, through the fluid, from the

noisy and active right ventricle.

The friction-sound, if any, that may be made during the

acme by the ascending aorta and the adjoining portion of the

pulmonary artery behind the manubrium, is almost always

masked by the friction-sound of the right ventricle, which is

conducted by the sternum acting as a sounding-board, the

sound being thus conducted in more than half of the cases to

the upper end of the bone.

The double frottement proper to the pulmonary artery

when covered with lymph is undoubtedly audible during

the acme over the second space, where it must resemble

and blend with the double frottement proper to the con us

arteriosus.

In every instance pressure intensifies the two friction-

sounds
;
and it sometimes transforms an ordinary frottement

into a creaking or grating-sound
;
or a soft friction-sound into

a harsh rubbing noise
;
or it excites a friction-sound when one

was previously absent.

VOL. IV. H
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Second Acme.—-Renewed Increase of effusion into the Peri-

cardium owing to Relape.—In eleven cases the effusion into

the pericardium, after it had reached its height and com-

menced to decline, again increased in quantity, and attained

to a second acme. Another case that had a relapse and a

second acme, that was admitted during the period of the first

acme, has not been included in the inquiry that is about
^

to

follow. In five of those eleven patients under consideration

the fluid, after declining for a second time, again increased so

as to present a third acme of pericardial effusion, and in one

of the five there was a fourth wave of increase.

I shall examine in these cases with relapse and renewed

acme, the comparative height of the pericardial effusion
;
the

extent of the heart's impulse ; the area and intensity of the

friction-sound ; the severity of the general illness; and the

intensity of the accompanying endocarditis, and its permanent

effect on the functions of the valves of the heart during the

period of the later acme.

Extent of the Effusion into the Pericardium.—In five of the

cases the effusion into the pericardium was equal in extent

during the first and the second acme
;
while in five it was

greater, and in one it was less, during the first than the

second acme. In six of the cases, from two to five days, and

in five of them from six to eight days elapsed between the

end of the first period and the beginning of the second period

of the height of the effusion.

Position of the Impulse.-ln six of the cases, and probably

in a seventh, the impulse at its inferior boundary occupied a

lower position by from one to two intercostal spaces during

the second acme of the effusion than the first (compare Figs.

1 6, p. no; and 10, p. 48 respectively with Figs. i 3,p.64;

and 8, p. 44) ;
in two cases the impulse occupied the

same position during the two periods ; in one instance it
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was imperceptible throughout ; and in one it was very-

feeble.

We thus find that in the great majority of the cases the

impulse of the heart was lower during the second acme of

effusion, or the period of relapse, than during the first acme.

The reason is, I think, evident. When the fluid in the peri-

cardium begins to increase during the early period of pericar-

ditis, the heart, which is then yielding in structure and usually

of the natural size, is steadily floated upwards by the increas-

ing tide of effusion into the pericardium, which may indeed

compress the auricle and lessen the size of the heart. The
heart, under the double influence of the inflammation on its

exterior, and the resulting thick coating of lymph, on the one

hand
; and the inflammation on its interior, and the resulting

crippling of valves, enlargement of cavities, and the thickening

of walls, on the other, becomes increased in size. The whole

organ is, in fact, enlarged, and it is often unyielding in its

position owing to its tough new covering, and perhaps to

partial adhesions that may have already connected the double
surfaces of the thickened pericardium and the heart, especially

along and near the septum
; and although the renewed in-

crease of fluid elevates the heart to a certain extent, this

second elevation of the impulse is not usually so great as the
first elevation.

Thrill—A thrill was felt over the heart for the first time
during the second acme in three of the cases. In two of them
the thrill was present over the apex, and this was the natural
effect of the lowered position, greater prominence and in-

creased force of that portion of the heart during the second
acme than the first. In the other case the thrill was present
over the second left space, but in this patient the second acme
was the true one, for the effusion was considerably higher
during the second than the first acme. A thrill is, in fact,

H 2
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more frequently present over the second space during the first

acme than the second, and over the apex during the second

acme than the first, for the reasons that I have just stated.

Area and Intensity of the Friction-Sound during the Second

Acme of increased Effusion into the Pericardium.—during the

second acme of the pericardial effusion a creaking friction-

sound was audible over the heart in four cases, and a grating

noise in one ; a to-and-fro sound in five patients, and a double

friction-murmur increased by pressure in one.

In five of the cases the area of the friction-sound was

greater, and in four it was less during the second than the

first acme of the effusion into the pericardium, and in

two it was of equal extent during both periods. In five of

them the friction-sound was audible over a lower position

during the second acme than the first, and in none of them

was the friction-sound lower during the first acme than

the second.

In like manner, the friction-sound was more intense in six

cases, and less intense in four, during the second acme than

the first ; and in one it was of equal intensity during both

periods. In four of the patients both the area and the in-

tensity of the frottement were greater, and in three they were

both less during the second than the first acme.

The following agencies, on the one hand, tend to increase

the area and intensity of the friction- sound during the second

acme as compared with the first :-The greater size of the

heart ; the increased thickness and force of its walls
;
the

lowered position of the organ and its impulse
;
and the

greater roughness and toughness of the lymph covering the

heart and lining the pericardium.

The following, on the other hand, tend to lessen the area

and intensity of the friction-sound during the second acme as

compared with the first ;-The greater extent to which the
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lungs sometimes cover the heart ; the restraint placed on the

movements of the heart, and especially of the right auricle,

by the thickness and toughness of its envelope of lymph
;
and

the adhesions- that have often already taken place between

the pericardium and the heart; and especially along the

septum, between the ventricles, and at the apex. Vital

influences blend with and counteract these physical influences

in producing the result.

My analysis of the cases does not enable me to assign to

each of those causes its proper share in the production of

these effects.

In the one fatal case the heart was universally adherent,

and in that patient the friction-sound was less in extent and

intensity during the second acme than the first, owing, I con-

sider, to adhesions that had already begun to form between

the heart and the pericardium.

The friction-sound, as we have seen, was lower in extent

during the second acme than the first in one-half of the cases

(5 in ii), owing to the lower position of the heart and its

impulse during that period.

In five of the cases the friction-sound maintained the same

character during the second acme as during the first, but in

six others it was altered. Thus, one that had a friction-sound

on pressure, one that had a smooth friction-sound harsher on

pressure, and one that had a harsh friction-sound creaking on

pressure during the first acme, presented, all of them, a

creaking friction-sound during the second acme ; while one

with a to-and-fro sound during the first, gave a grating noise

during the second acme.

From what I have just said, it is evident that the influences

tending to increase the area and intensity of the friction-sound

during the second acme were in greater force than the in-

fluences tending to lessen them ; and that the friction-sound
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was usually more intense and more extensive, especially

downwards, during the second acme than the first.

Comparative Area and Intensity of the Friction-Sound just

before, during, and soon after the Second Acme of Effusion

into the Pericardium.—The friction-sound is, as a rule, louder

and more extensive during the second acme of pericardial

effusion than either just before or soon after that period. At

this stage, therefore, the frottement increases with the advance,

and decreases with the decline of the fluid.

Degree of the General Illness during the Second Period of

Increased Pericardial Effusion.—In five of the cases the ill-

ness was extreme, in three it was severe, and in three it was

slight or probably so during the second acme.

Of the five cases in which the illness was extreme, the face

was anxious in four ; there were choreal movements and

rigidity, chiefly of the left arm, in one
;

breathing was

laborious in one and quick 'in four, the respirations ranging

from 32 to 48 ;
pain was present over the heart in one, and in

another pain was felt, apparently in the side, on a deep

breath; swallowing was difficult in two ; one had diphtheria;

and one' raised phlegm tinted with blood.

The patients who were thus affected with relapse of the

inflammation of the pericardium suffered more frequently

with symptoms of great severity during the first than the

second period of the increase of the effusion into the sac.

Thus during the first acme in seven patients the illness was

extreme, including the five in which it was so during the

second acme, and in three it was severe. In one case the

symptoms were not described.

Of the seven cases in which the illness was extreme during

the first acme, perspiration was very profuse in three; the

face was anxious, pallid, livid, or of a leaden hue, in four
;

there were slight choreal movements in one
;
breathing was
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quick in five, the respirations ranging from 40 to 48 ;
pain

was present over the heart in four of those seven patients

and in two others in whom the symptoms were less severe;

and swallowing was difficult or painful in three.

We thus see that pain attacked the region of the heart in

six cases during the first acme, and in only one case during

the second acme. The breathing also was more urgently

affected during the first acme, when they numbered from

40 to 48 in the minute, than during the second acme, when

they ranged from 32 to 48.

On the other hand, depression and anxiety were more

marked during the second acme than the first.

The general illness was much more often extremely severe

during the first acme in those cases that suffered from a re-

lapse, than during the single acme in those that had no relapse.

Thus of those patients in whom there was a renewal of the

acme, the illness was extreme during the first acme of the

effusion in two-thirds (7 in 10 or n), and severe in one-third

(3 in 10 or 11) ; while of those who had no renewal' of attack,

the illness was extreme in only one-third of the cases (10 in

30 or 32), severe in one-half (14 in 30 or 32), and not severe

in one-fifth (6 in 30 or 32). In one case of the series with

a relapse, and in two cases of the series without a relapse, the

symptoms were not recorded.

Intensity of the Endocarditis accompanying the Pericarditis

during the Second Acme of the Effusion; and Permanent

Effect of the Endocarditis on the Valves.—All the cases that

had a relapse of pericarditis were affected with endocarditis in

an intense degree. One of the patients had old-standing

disease of the mitral and aortic valves ; and in seven of them

valvular disease was established when they left the hospital,

the mitral valve being affected in all of them, and the aortic

valve also in three. In three cases the mitral valve, which
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was incompetent during the attack, owing to inflammation of

the valve, completely regained its function.

The proportion of cases in which the valves were perma-

nently crippled among those who were affected with relapse

of the pericarditis was much greater than among those who
were not so affected. Thus the valvular incompetence became
permanent in two-thirds of the patients with relapse of the

affection (7 in 10), three of them being affected with both

aortic and mitral disease ; and in only about one-fourth or

one-third of those who had no relapse (11 in 52 and 7 others

who left with lessening murmur).

These clinical facts tend to make it probable that when
there is a relapse of the inflammation of the exterior of the

heart, there is a relapse also of the inflammation of the in-

terior of the heart and its valves ; and that the inflammation

when thus prolonged tends to cripple the valves for life.

Second Relapse of Pericarditis with a Third Acme of Peri-

cardial Effusion.—In five of the eleven cases with relapse

and a renewed increase of effusion into the pericardium, after

the fluid began to decline, there was a second relapse, and

the fluid increased in quantity for a third time. In one of

those cases there was indeed a third relapse followed by a

fourth acme of pericardial effusion.

In one of the cases the effusion into the pericardium was

equal in amount during the first acme, the second, and the

third, the wave of increase rising on each occasion to the

same height. In two of them the fluid was equal in quantity

during the first acme and the third, but was less during the

intermediate period of renewed increase ; and in the two

remaining cases the wave of increased effusion lessened on

each repetition, the effusion being less during the third acme

than the second, and less during the second acme than the first.
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In those five cases from three to five days elapsed between

the second acme and the third.

The impulse, at its inferior boundary, was lower during the

third acme than the first in three of the cases ;
and it was lower

in one case and higher in another during the third acme than

the second ; while its position was unchanged during those

two periods in a third. In one of the cases the impulse was

imperceptible throughout, and in another it became so at the

period of the third acme.

The presence of a thrill was not observed in any of the

cases during the third acme.

The friction-sound is in a declining state during the third

acme. The froltement was of a definite rubbing to-and-fro

character, intensified by pressure, in only one of the four

cases during the final acme. In one of those patients the

friction-sound was double and smooth in character; in another

it was' single and systolic ; in a third it was almost like a

bellows murmur; and in the remaining case it was absent

with light pressure, but firm pressure brought a to-and-fro

sound into existence.

Four of the five patients belonging to this group were

affected with great general illness during the final acme ; their

breathing was distressed and rapid, numbering respectively

from 36 to 60 in the minute ; while two of them had pain

in the chest, and the remaining two pain in the region of

the heart.

The Area and Intensity of the Friction-Sound during the

Decline of the Pericardial Effusion.—In forty-three cases the

comparative area and intensity of the friction-sound were

observed both when the effusion into the pericardium was at

its height, and during the period of its decline.

(1) The friction-sound spread downwards to a greater
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extend during- the decline than the acme of the effusion into

the pericardium, in three-fifths of the cases (26 in 43.) (2) In

less than one-fourth of the cases (10 in 43) the reverse took

place, the friction-sound being more extensive, and especially

downwards, during the acme of the effusion than when the

fluid diminished. (3) The area of the friction-sound extended

downwards to an equal extent during the acme and the

decline of the effusion in a still smaller proportion of the

cases (7 in 43).

(1) Cases in which the Friction-Sound spread dowmvards to

a greater extent during tlie Decline than the Height of the

Effusion into the Pericardium.—I shall consider (1) the time

of occurrence ; and (2) the duration of the downward exten-

sion of the friction-sound in these cases
; (3) the area ; and (4)

the character of the sound ; and the position of the heart and

its impulse and thrill ; and (5) the degree of the general

illness during the period in question.

1. Time of the Occurrence of the Downward Extension of the

Friction-Sound.—The friction-sound spread rapidly down-

wards soon after the fluid in the pericardium began to decline

in all but a very small proportion of these cases. Thus the

rubbing-sound had already extended downwards to its lowest

position in four-fifths of the patients (21 in 26) during the first

three days after the acme. During the three following days

the descent of the rubbing-sound appeared in four more of

the cases; but in the last of these this condition came into

play quite suddenly on the twelfth, and still more on the

fourteenth day after the fluid began to lessen.

2. Duration of the Extreme Doivnward Extension of the

Friction-Sound.—The downward extension of the friction-

sound lasted in these cases for a very short period. In two-

thirds of them (17 in 26) it was observed during only one

day, and in but two cases, or rather one, did it last over
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three days. This extension downwards of the friction-sound

during the decline of the fluid was therefore short and

transitory.

3. Area of the Downward Extension of the Friction-Sound.

—When the fluid in the pericardium, after having reached its

height, lessens in quantity, the heart descends, its impulse is

lowered by from one to two intercostal spaces, and the

friction-sound extends downwards. The area of the rubbing

noise is, as a rule, by no means limited to the area occupied

by the heart itself; but spreads downwards to an extent

varying from one to four inches below the lower boundary of

the heart. The friction- sound does not, in these cases, diffuse

itself downwards over the whole breadth of the region below

the heart; for it is usually silent over the front of the

abdomen in the epigastric space ;
while it is present along the

right and left seventh and even eighth costal cartilages that

bound that space to the right and left ; and over the ensiform

cartilage that dips downwards from the lower end of the

sternum at the centre of that space.

The rubbing noise is usually heard with equal intensity over

the right and the left seventh and eighth cartilages. Some-

times indeed the sound was louder and more extensive over

the right seventh and eighth cartilages than the left ; and it

appeared as if in those cases the cartilages that rested on the

liver conducted the sound better than the cartilages that

covered the stomach. The contrast between the harsh rub-

bing noise heard in some cases over those cartilages, and the

complete silence present over the intervening epigastric space

was very remarkable.

The friction-sound, besides travelling downwards, extended

also upwards in one half of these cases (14 in 26) when the

fluid in the pericardium lessened, and the heart and its

impulse descended. In one-third of the patients (8 in 26)
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Fig. 14. Fig. 15.

For previous views of this case, see Figs. 12, 13, page 64.

Fig. 14, from a housemaid, aged 20, affected with rheumatic pericarditis-(33, see

P- 23).

Period of the decline of the pericardial effusion after the first acme.

Fifth day after the acme of pericardial effusion, seventh day after the first ob-

servation of the friction-sound and increased pericardial dulness, and ninth day

after admission,

The pericardial effusion has lessened much since the period of the acme, its upper

boundary (i, 1) having descended from the middle of the manubrium to the

middle of the sternum ; and its lower boundary having probably ascended

from a little above the end to about the middle of the ensifoma cartilage.

The heart (2, 2) is lowe'r, and the amount of fluid between the under surface

of the heart and the floor of the pericardium (3, 3), though still considerable,

has evidently lessened by at least one-half. The right ventricle, the inner or

left half of the right auricle, and the apex and front of the left ventricle are

exposed ; but the great arteries are covered with lung.

The region of pericardial dulness (see the black space) probably extends from the

middle of the sternum between the third cartilages and from the fourth left

cartilage, down to the middle of the ensiform cartilage, and the lower

third of the sixth cartilage ; and from a little to the right of the lower half

of the sternum to the nipple line. The lower boundary of the heart is

behind the upper edge of the sixth rib, and the top of the ensiform cartilage.

The impulsehas descended from the third space during the acme, to the fourth and

fifth spaces. (See the circular and curved lines in those spaces.)
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the area of the friction-sound was equally high over the front

of the chest during the period of the acme of the effusion into

the pericardium, and that of its decline.

A doublefriction-sound (see the zigzag lines-systolic lines thick, diastolic thin)

which is more harsh on making pressure, is heard over the whole length of

the sternum : which is most intense at the middle of the bone, and is louder

at its lower end during inspiration, and over the manubrium during expira-

tion ; a creaking-sound is audible during systole over the third, fourth, and

fifth left spaces ; and a friction-sound is heard to the right of the lower

portion of the sternum. (The n :pple is too far to the left in this figure.)

Fig. 15, from the same patient (33) as Figs. 12, 13 (page 64), 14, and 16.

Period of the decline of the pericardial efusion ; second view, taken the day after a

slight and transient second acme, when the fluid was again declining.

Remarkable extension of the friction- sound over the greater part' of the front of

the chest, and especially downwards.

Tenth day after the first acme of pericardial effusion ; twelfth day after the first

observation of the friction-sound and of pericardial dulness ; fourteenth day

after admission ; and four days before the occurrence of a second acme.

The pericardial effusion has diminished. There is therefore less fluid between the

under surface of the heart and the floor of the pericardium (3, 3) ; the

roughened front of the heart is more diy, and is closer to the corresponding

roughened surface of the pericardial sac ; the heart (2, 2), which is somewhat

enlarged, is lower in position ; ar.d the upper boundary of pericardial effusion

(1, 1) is lower, and its inferior boundary is somewhat higher than when Fig.

14 was taken five days previously. The whole right ventricle, the left border

of the right auricle, and the apex and front of the left ventricle are exposed ;

while the great arteries and part of the conus arteriosus are covered with

lung.

The region ofpericardial dulness (see the black space), which is bounded above by

the fourth cartilage, and below by the sixth cartilage, is probably rather less

extensive above, below, and to the right than in Fig. 14, taken on the ninth

day after admission.

The impulse is lower, stronger, and more extensive than in Fig. 14, and is present

from the third to the fifth spaces, and up to or beyond the mammary line

(see the circular and cnived lines in those spaces) ; and gives therefore

direct evidence that the heart is lower in position, and that the effusion has

lessened.

Thefriction-sound (see the zigzag lines—systolic lines thick, diastolic thin) has

gained a very great extension, being audible over a great part of the front of

the chest, from the first costal cartilage to the seventh left and the eighth right

cartilages ; and from the top of the sternum to the bottom of the ensiform

cartilage. This extension of the friction-sound is especially marked down-
wards, where it extends for about four inches below the heart and is lower on
the right than on the left side, reaching over the right eighth cartilage in front
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In four instances the whole area of the friction-sound

shifted bodily downwards when the pericardial effusion les-

sened, and the heart and its impulse descended ;
so that the

of the liver, and the seventh left cartilage in front of the sternum. This is

the reverse above, when the rubbing-sound extends four inches to the left,

and only about two inches to the right of the sternum.

The friction-sound is harsher than it was yesterday ; over the midstemum it is

louder during the systole than the diastole ; and it is intensified by pressure ;

over the manubrium, the to-and-fro sounds are equal; over the ensiform

cartilage, friction-sound is present during inspiration ; it is creaking during

systole over the second and first spaces ; and it becomes louder below the

mamma during inspiration.

Fig. i 6.

For previous views of this case, see Figs. 12, 13, page 64, and 14, IS, P*ge *o8.

FiC 16 from a housemaid affected with rheumatic pericarditis (33, see p. 2j .)

Third acme ofpericardial effusion (the second acme was very slight and transitory).

Thirteenth day after the first acme ;
eighteenth day after admission

The pericardial effusion is greatly increased, but its extent and limits are not

definitely described. If we compare this third acme with the first acme (P lg.

14, page 108), we find that the distended pericardium, though it contains less

fluid, is wider in relation to its length ; that the heart is larger ;
and that the



rERICARDITIS. Ill

upper and lower borders of that area were then simultaneously

lowered. In these four cases while the lower boundary of

lower boundary of the heart is lower, in this the later and renewed, than in

that of the earlier and original acme. In the first acme the heart was not yet

enlarged, or being compressed by the fluid in the distended sac, was possibly

lessened in size ; and the walls of the pericardium were still unyielding, so

that the swollen sac took the form that it would naturally take if artificially

distended with fluid (see Figs, i, 2, page 2). In this, the third acme,

the heart has become enlarged both by pericarditis and by mitral endocarditis

;

the lower boundary of the heart, although elevated by the accumulated fluid,

is lower than in the first acme ; and the walls of the pericardium have become

thicker, softer, and more yielding than in health, so that the distended sac

yields to the right and left, where it meets with no resistance, to a greater

extent than it does upwards and downwards, where it meets with much

resistance ; and is therefore wider in relation to its length than it was

during the first acme, when its form was more purely pear-shaped. The

whole front of the heart and great vessels is exposed, including the right auricle

and ventricle, the apex and front of the left ventricle, the pulmonary artery, and

the ascending aorta within the pericardium. The fluid has evidently inter-

posed itself to a greater extent between the surface of the lower portion of the

front of the heart and the walls of the chest during this, the third acme, than

during the first acme.

The region ofpericardial dutness (see the black space), the limits of which are not

described, corresponds in general form and outline to the pericardial effusion

and evidently extends more to the right and left, and less upwards and down-
wards than it did during the first acme.

The impulse has again been elevated at its lower boundary, and this time from
the fifth space, as in Fig. 15, page 108, to the fouith space, where it is

feeble ; and it is felt over the third space during expiration. (See the

concentric circles in those spaces. ) The lower boundary of the impulse is

therefore lower by one space than it was during the first acme, when it

occupied the third space (see Fig. 13, page 64).

The friction-sound (see the zigzag lines—systolic lines thick, diastolic thin) is

softened, and is limited in area, being heard over the middle region of
the sternum, where it is double, and although factional in character is almost
like a bellows murmur ; and is audible over the second and third spaces
during the systole.

Laterprogress of this case.—On the following day, the nineteenth after admission,

the friction sound was almost creaking, or like the sound made by rubbing
with sand-paper, over the second and third left spaces. On the twenty-first

day, or the fourth after the third acme, the extent of dulness over the
pericardial region had lessened ; and a double friction murmur, which was
not rhythmical with the sounds of the heart, was audible over the base of the
right ventricle, and became harsh on pressure. The friction-murmur M as still

heard on the following day, and after this it was scarcely audible.
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the region of friction-sound descended from the sixth to the

seventh cartilages, its upper boundary descended in two of

them from the second left cartilage to the third, and in the

other two from the third cartilage to the fifth.

In two-thirds of those cases (16 in 26) in which the friction-

sound extended much downwards after the acme, it was also

audible up to the top of the sternum. In three of those cases

the friction-sound so covered the front of the chest as to be

audible up to the clavicles, while in one of them it reached

the first cartilage. In the whole of these cases the friction-

sound extended from two to nearly four inches above the

actual seat of friction. The region of pericardial dulness was

limited above in all but three of the patients by the third

intercostal space or the fourth cartilage ; and the space

between this limit and the top of the sternum nearly measures

the extent to which the frottement extended above the seat of

the friction.

When the fluid in the sac declines, the roughened heart

rubs against the roughened pericardium, and in doing so bears

directly upon the lower half of the sternum with which it is

almost in contact, owing to the removal of the anterior layer

of the fluid and the descent of the heart and its impulse.

The sonorous vibrations excited by the movements of the

heart are directly conveyed to the sternum, and that bone and

the costal cartilages attached to it act as a sounding-board

and transmit the rubbing noise in all directions.

In three of the cases the sound was audible over the whole

front of the chest. Usually, however, it extended only

slightly to the right, and over a greater extent to the left

of the lower half of that bone. As a rule, therefore, the

rubbing noise extended in a straight line from the top to the

bottom of the sternum, and there it divided into two diverging

lines, one along the right, the other along the left seventh
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cartilage, where they form the boundaries of the intervening

epigastric space. The area of friction-sound thus extending

along the sternum and the right and left seventh cartilages

closely resembles in shape the inverted letter A.- Since

however the friction-sound also extends downwards over the

ensiform cartilage, its area is somewhat like a trident with a

short central prong.

In one-fifth of the cases (5 in 26) the area of the friction

sound dwindled during a short period after the time of the

acme, and then suddenly expanded, and especially down-

wards, at a later date during the decline of the effusion.
'

In one case the friction-sound alternately lessened and

increased in area and intensity during the ten days that

intervened between the termination of the acme, and the

time at which the frottement had a remarkable downward

development.

4. Character and Intensity of the Friction-Sound ; and
Position of the Heart and of its Impidse and Thrill.—At the

time that the friction-sound spread downwards when the

effusion lessened/ the sound was intense, loud, and of a

marked character in all but three or four of the twenty-six

cases that belong to the group under consideration.

In nine of those cases the friction-sound was creaking (6),

or grating (3) ; in thirteen it was harsh and loud ; and in four

its intensity was not specified.

The friction-sound in the twenty-six cases under review, as

a rule, gained in intensity as it gained in area ; and lost in

intensity as it lost in area. Thus in all but six of the cases,

the rubbing noise became more harsh when it increased in

extent
; and in all but two of them it became softer when it

lessened in extent.

When the effusion lessened, the impulse, while it descended
at its lower boundary, was still felt beating in the higher

VOL. IV. t
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spaces into which it had been forced during the acme in

fully one-fourth of the cases (5 in 19) : while, curiously, the

impulse ascended to a higher space than it had occupied

during the acme in six other patients.

A thrill was felt over the heart in five of these twenty-six

cases during the acme of the effusion. In four of these the

thrill disappeared when the effusion lessened, and in one it

remained, though with lessened intensity. In three other

patients a fresh thrill came into play during the decline of the

fluid ; in two of them over the apex, and in the other case at

the second space.

In these twenty-six cases, when the effusion into the

pericardium lessened, the heart, relieved from the pressure

of the fluid, descended into its natural space, and even below

and beyond it. The heart thus relieved, beat with increased

force ; its right cavities were enlarged, owing to the increased

supply of blood from the system, and the continued resistance

offered to the flow of blood through the compressed lung and

the incompetent mitral valves ;
and, as the general result, its

anterior walls played with greater power and noise upon the

sternum and cartilages, and the friction-sound was heard over

a largely increased area.

5. Degree of the General Illness.—At the time that the area

of the friction-sound was most extensive, especially down-

wards, when the fluid in the pericardium lessened, twenty of

these twenty-six cases were less ill or in better health, three

of them were probably better, and three were worse in health

than they were during the acme.

In a large proportion of the cases under review, when the

fluid in the pericardium lessened, the heart descended and

gained freedom of movement and power, and the general

health improved ; and as a natural result the friction-sound

increased in extent, and especially downwards. The compar-
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atively dry roughened surface of the heart rasped to and fro

upon the roughened surface of the pericardium. These

influences combined to cause the increased harshness and

extension of the friction-sound ;
which, starting from its focus

of greatest intensity over the right ventricle, radiated in all

directions over and beyond the region of the heart and the

great vessels, outwards to the right and left, upwards to the

summit of the sternum, and especially downwards over the

ensiform cartilage and the diverging right and left seventh

and eighth cartilages.

(2) Cases in which tJie Friction-Sound zvas audible down-

wards to a greater extent during than after the Acme of the

Effusion.—In ten cases the friction-sound was audible to a

greater extent downwards when the effusion was at its height

than during its decline.

Two series of influences are at work in these cases, acting

at different times, to enlarge the area of friction-sound

during the acme, and to lessen it during the decline of the

effusion.

1. When, during the acme, the friction-sound is creaking or

grating, being sometimes associated with a thrill, over the

right ventricle, and when it radiates thence in all directions,

softened in character, beyond the region of actual friction, the

heart, raised by the increased effusion into the narrower space

at the upper part of the cone of the chest, beats with increased

force directly against the sternum, the higher cartilages, and

their spaces, and so excites an intense and widely diffused

friction-sound.

When the fluid lessens the heart descends and is again

partially covered with lung ; and as it beats over a smaller

extent, and with less pressure against the sternum and cartil-

ages, the friction-sound lessens in intensity and area.

2. When the friction-sound is of moderate intensity and

I 2
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extent during the acme, it sometimes lessens during the

decline of the effusion. In these cases the impulse at its

inferior boundary is not notably lowered, while it disappears

from the upper spaces. In some of these cases the action of

the heart is throughout feeble; and probably in others of

them slight adhesions take place at the apex and septum

which restrain and lessen the descent of the heart, the

rubbing movements of the right ventricle, and the area and

intensity of the friction-sound over the higher intercostal

spaces.

(3) Cases in which the Friction-Sound extended Downwards

to an equal extent during and after the Acme of the Effusion—
In seven cases the friction-sound was of equal extent during

the two periods, when the fluid in the pericardium was at its

height and was declining.

Character and Intensity of the Friction-Sound during the

Decline of the Effusion, and the Relation of the Intensity to the

Area of the Friction-Sound.— I shall examine these conditions

during three periods in the order of time of the decline of the

effusion, (1) the beginning of the decline of the effusion
;

(2) the gradual and the interrupted progress of the decline

of the effusion ; and (3) the final dying away of the friction-

sound ; and (4) shall then inquire into cases in which the

ordinary friction-sound gave place to a friction-murmur

towards the end of the attack.

1 Character and Intensity of the Friction-Sound at the

Beginning of the Decline of the Effusion.-When the amount

of fluid in the pericardium began to lessen, if the friction-

sound increased or diminished in intensity, it usually in-

creased or diminished also in area.

As a rule, the friction-sound increased in intensity and

area in those cases in which the frottement extended further
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downwards after than during the acme; while it lessened

in intensity and area in those in which the friction-sound

spread more downwards during the acme than after it.

When the friction-sound spread downwards during the

decline of the effusion, the sound gained in area in nearly

every case (25 cases in 26), and in intensity in two-thirds of

the cases (18 in 26). We thus see that while an increase in

the intensity of the frottement almost invariably leads to an

extension of its area—for I find only one exception to this

rule—and while a diminution of its intensity likewise generally

causes a diminution of its area
;

yet, in certain cases, the

friction-sound gains in extent, though it lessens (4 cases in 43)

or remains unchanged (3 cases in 43) in intensity. This is

explained by the lowering of the heart, and the consequent

descent of its impulse during the decline of the effusion in all

the cases—the surface of the roughened organ being thus

brought into more extensive contact with the sternum at its

lower half, and with the corresponding costal cartilages : while

in the small number of cases in which, although the friction-

sound gains in area, it is lessened or not increased in intensity,

the heart, released from its confinement in the contracted

space of the chest above, where it rubbed with force and noise

against the sternum and cartilages in front of it, finds itself

moving with ease in its proper place in the lower and wider

part of the chest, and so presses with less force and less noise

than before on the sternum and cartilages in front of it.

The causes of the increased intensity as well as area during

the decline of the effusion, which, as we have just seen, occur

in the great majority of the cases under examination, have

been already considered at page 115.

2. The Gradual and Interrupted Progress of the Decline of
the Effusion.—In thirty-one of the forty-three cases now
being examined, the effusion in the pericardium steadily
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and gradually declined, and, as we have already seen, in

twelve of them, owing to relapse, the effusion, after begin-

ning to decline, again increased in quantity generally once,

sometimes twice, and on one occasion even a third time.

The progress of the friction-sound during the decline of the

effusion was rarely uniform. It was in several of the cases

silenced and suspended for a time (6 in 43) ; it more fre-

quently, however, when in full play, became feebler during

a short period, and then again louder (13 in 43). In a larger

number of the cases the frottement, after attaining to its

greatest intensity, more or less steadily lessened in loudness

and extent until it finally disappeared (23 in 43).

In one case the friction-sound suddenly and permanently

disappeared after an attack of syncope. In this patient, a

girl, the friction-sound vanished when the action of the heart

became enfeebled ; and she died in a second attack of syncope

a few hours after the first attack.

Cases in which the Friction-Sound vanished and reappeared

during the Decline of the Effusion.—In six of the forty-three

cases under review and in one other patient the friction-sound

disappeared and reappeared during the decline of the

effusion. In five of these cases the frottement was absent

for from two to three days, and in one of them for about

seven days.

In three of the patients the friction-sound, as in the case

just referred to, vanished , for a time after the application of

leeches for the relief of pain.

If we view these cases as a whole, and take into the survey

the case of the female servant who died from a second attack

of syncope, the first attack having permanently quenched a

loud and pervading friction-sound, we shall, I think, see that

when the force of the heart's action and the volume of

the blood in circulation are lessened—either by immediate
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syncope, by loss of blood from leeching, by diarrhoea, sick-

ness, or other exhausting influences, by pain in or over the

organ, by extreme distress in breathing, or more often by a

combination of several of these lowering agencies—then the

rubbing-sound, when in full play, may gradually or suddenly

vanish, and may suddenly rekindle into full volume after a

longer or shorter period of silence.

Cases in which the Friction-Sound lessened and then increased

in A rea and Intensity during the Decline of the Effusion.—In

thirteen of the forty-three cases under examination, and in

three other cases, the friction-sound, when in full play,

lessened in extent and intensity, and after a longer or

shorter interval again resumed more or less nearly its full

sway.

In one of these sixteen cases the diminution of the frotte-

ment was associated with sudden faintness ; in two with loss

of blood from leeching; in eight with increase of the general

illness—in seven of which as the health improved the friction-

sound resumed its extent and intensity—in two with an

amelioration of the symptoms
; in two with irregularity and

intermission of the pulse and the action of the heart ; and in

two the state of the health is not described.

In eight cases the diminution of the friction-sound corre-

sponded with an increase of the general illness, which showed

itself generally by an anxious expression, accelerated and

difficult breathing, and pain over the heart ; sometimes with

cough and rusty phlegm ; and sometimes with abundant

perspiration. With the renewed increase . of the rubbing-

sound there was in all these cases, save perhaps one, a

marked improvement in the health
; manifested usually by

a comparatively cheerful expression, more easy respiration,

lessening or absent pain over the heart, and assuaging of

cough with diminution of phlegm.
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(1) Duration and (2) Progress of the Friction-Sound during

the Decline of the Effusion,— (1.) Duration.—The friction-sound

lasted for a very variable period during the decline of the

disease.

In the group of thirty-one cases that had no relapse and no

return of the effusion into the pericardium, the friction-sound

lasted from three to nineteen days, its average duration being

ten days.

In the group of twelve cases that suffered from relapse with

return of the effusion into the pericardium, the friction-sound

lasted from eleven to twenty-two days, its average duration

being fifteen days.

(2) Progress.—Cases in which the Maximum Development of

the Friction-Sound took place during the Decline of the Effusion.

—Period bettveen the Maximum Development and the Cessation

of'the Friction-Sound.—In thirteen of the nineteen cases under

examination the area of the friction-sound steadily lessened

from the day of its maximum extension to that of its final

disappearance. It contracted gradually from right to left and

from left to right, from above downwards and from below

upwards, towards the centre or focus of actual friction. It

thus died away from beyond and over the great vessels, the

right auricle, and the apex, and from the region that it had

previously occupied below the lower boundary of the heart.

Towards and over the region of actual friction it step by step

concentrated itself, and after lingering over the right ventricle

with softening tones for a shorter or longer period, it quietly

died away. In about one-half of the cases (6 in 13) this

subdued sound outlived the period of its greatest intensity

and extent for from one to two days ; in the remainder,

for from three to seven days ; and in only one did it exist

for nine days.

The front of the right ventricle was, as I have just said, the



PERICARDITIS. 121

last home of the friction-sound, as it had been indeed the seat

of its birthplace. As the position of that ventricle varied in

different patients accordingly as the heart was larger or

smaller in size, higher or lower in situation, the final seat of

the softened friction-sound varied in different cases, from

the left third and fourth cartilages to the fifth or sixth
;
and

from the middle third of the sternum to the ensiform cartilage.

There was a general but by no means invariable corre-

spondence between the area of the friction-sound on its last

observation, and the position of the impulse.

In only three of the nineteen cases now under review did

the impulse occupy the same position when the friction-sound

was heard for the last time, as when it was most extensive.

In four cases it had descended at its lower boundary from the

fourth space to the fifth ; and in four cases it had disappeared

from the upper space at the time of the last observation of

the friction-sound, when compared with the time at which

it was predominant. There was therefore in these patients a

tendency for the heart and its impulse to take up a lower

position, and to be covered to a greater extent with lung as

the friction-sound was about to disappear, and the case

advanced towards its termination. On the other hand, in two

other cases the impulse gained ground above, and appeared

in the second space for the first time when the frottement was

heard for the last time.

The descent of the impulse both above and below when the

case advances to recovery and the friction-sound is dying out,

appears to me to be the natural bias in these cases when the

heart is not adherent, and descends into its natural situation
;

when the right ventricle and pulmonary artery are not greatly

enlarged ; and when the upper lobe of the left lung expands

in front so as to cover the pulmonary artery and the upper

portion of the right ventricle.



122 PERICARDITIS.

When, however, the heart becomes more or less adherent

;

when the pulmonary artery and right ventricle become

enlarged owing to mitral regurgitation ; when mitral in-

competence is combined with adherent pericardium
; when

the walls of the pericardium are thickened ; or when the left

lung does not expand in front of the upper border of the

heart so as to cover the pulmonary artery and the conus

arteriosus; and notably when two or more of these conditions

combine their influence, then the impulse tends to remain in

or attain to the higher intercostal spaces, and especially the

second space.

In one remarkable case belonging to the group of nineteen

now under review, the friction-sound was lost on the fifth day

after the acme, and reappeared on the twelfth day with greater

intensity and over a larger area than at any previous time.

In three other cases the friction-sound, after gradually

diminishing in intensity and area, became suddenly rein-

forced ; and in two others a similar diminution and increase

of the frottement took place, but to a comparatively slight

degree.

3. The final dying away of the Friction-Sound.—The fric-

tion-sound offered greater variety in different cases just

before the time of its extinction than at any other period

of its existence.

(1) In a very small number of the cases (4 in 43) the friction-

sound, when in full play, suddenly disappeared
; (2) in two-

fifths of them (16 in 43) the frottement, after being more or

less loud up to a certain date, rapidly declined, and vanished

in one or two days
; (3) in a fifth of them (8 in 43) the decline

of the friction-sound was gradual
; (4) and in two-fifths of

them (16 in 43) the ordinary rubbing-sound gave place to-

wards the end of the case to a friction-murmur sometimes

double, and increased by pressure (8), sometimes double and
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excited by pressure (5), sometimes single and systolic and

intensified by pressure (2), and in one case a single friction-

murmur was excited by pressure.

4. Cases in which the ordinary Friction-Soundgave place to a

Friction-Murmur towards the end of the attack.—In fifteen

patients, and possibly in a sixteenth, a friction-murmur was

audible in lieu of the ordinary friction-sound towards the end

of the attack of pericarditis.

We have already seen that in a certain number of cases, at

the beginning of the attack, the ordinary friction-sound was

preceded by a friction-murmur : and that in one remarkable

case a friction-murmur prevailed throughout the whole course

of the disease to the exclusion of the usual rubbing-sound.

I would here refer to what has already been said as to the

friction-murmur as it was observed during the beginning

the attack, at pages 57-61.

In one case a systolic friction-murmur audible on making

pressure, and in another case a systolic friction-murmur

increased by pressure, was respectively the final sign of

pericarditis.

In six cases a double friction-murmur was audible on

pressure towards the close of the affection. One of the cases

of this group (47, see p. 22), a servant girl aged 20, presented

on the seventh day, when the effusion was at its height, an

extension of the frottement, when there was a double grating

friction-sound. On the eleventh, when the effusion was declin-

ing, there was a feeble murmur-like friction-sound over the

right auricle, to the right of the lower sternum
; and later in

the day the heart-sounds were natural over the lower sternum,

but pressure brought out a double friction-murmur not quite

rhythmical with the sounds of the heart. A systolic friction-

sound was audible over the left fifth cartilage. On the four-

teenth day a faint double murmur was still excited by pressure
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over the lower sternum. This was the last day of undoubted

pericardial friction-sound, but on the eighteenth day a double

grating friction-sound burst out on pressure at the end of a

deep breath, that was probably pleuritic.

In several of these cases a friction-murmur either prevailed

over the right ventricle during the early stages, or was limited

to certain favourite spots, such as the right auricle, when the

friction-sound was at its height. Later, the friction-murmur

gradually again developed itself as the harsher friction-sounds

became softened, and at length spread itself over the heart.

Soon, however, this disappeared as a constant sound, but for

one or two final days of the disease it could be again awakened

by making pressure over the right ventricle. Several of these

cases ended with a double friction-murmur that was intensified

by pressure.

In addition to these cases in which the friction-murmur

prevailed exclusively towards the termination of the disease,

there were others in which, while the friction-sound was harsh,

and even creaking or grating over the focus of its greatest

intensity, it was yet so toned down towards the lower margins

of the area of rubbing-sound, especially at and below the

ensiform cartilage, that a double friction-murmur was audible

there, when a loud double grating noise was heard over the

right ventricle. In some of the cases also, when a creaking,

or grating, or rasping-sound prevailed with a thrill over

the right ventricle, a double friction-murmur was audible over

the right auricle. Here the stormy noises prevailed over the

forcible ventricles, and the soft murmuring sounds over the

passive auricle.

The occurrence ot a creaking, grating, or harsh friction-

sound depends on the force with which the heart contracts

and presses against the cartilages and sternum, and on

the roughness of the lymph-covered rubbing surfaces
;

the
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creaking-sound being mainly excited by pressure, the grating

noise by the roughness of the two surfaces when the one rubs

actively upon the other. The friction-murmur, on the other

hand, is due to the gentle or restrained movements of the

heart, and the comparative smoothness of the rubbing surfaces

all over the heart, that occur towards the end of the attack.

It may also be present in its softest and most murmur-like

tones over the comparatively smooth and feeble right auricle,

and below the heart over the epigastrium, when the attack is

at its height, and is speaking with the greatest harshness and

noise over the more vigorous parts of the organ ;
and when

the harsh friction-sound is evidently softened and rendered

murmur-like during its transmission through the fluid inter-

vening between the seat of active friction, and the com-

paratively distant surface of the chest over the right auricle

or the epigastrium.

I have already given the distinctions between the friction-

murmur and the valvular murmur when inquiring into the

occurrence of the former during the first blush of the affection.

The rules that apply to the distinction of the friction-murmur

during the early period of the attack apply also to its dis-

tinction during the later period. These rules have been

already given at pages 58-61, but the following is a resume of

the more important distinctions between the friction-murmur

and the valvular murmur :

—

The friction-murmur is not rhythmical with the natural

heart-sounds, but the two sounds are heard side by side ; the

valve-murmur is rhythmical with the natural heart-sounds, and

the two sounds are in perfect unison. The friction-murmur

does not begin with an accent or shock, but is of equal tone

throughout ; the valvular murmur begins with an accent or

shock, the accent or shock of the corresponding first or second

sound which serves as the starting-point for the murmur.
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The friction-murmur is greatly intensified, and is often altered

in tone on pressure ; the valvular murmur is brought nearer

to the ear by pressure, it is not altered in tone.

There are certain differences between the early and the

late friction-murmur, although their characters in the main

correspond.

In situation the early and late friction-murmurs for the

most part correspond, being generally seated over the base or

body of the right ventricle. The early friction-murmur was

situated to the left of the sternum in six cases (6 in 8), in four

of which it was also heard over the sternum ; and it was

present over the sternum alone in two cases (2 in 8). The

late friction-murmur was audible over the sternum alone in

four cases ; over that bone and to the left of it in five ; to the

left of the sternum alone in four ; and to the right of the

sternum in three cases, including one case in which it was also

audible to the left of the sternum. From these figures it

would appear that the early friction-murmur is always

situated over the right ventricle ; but that while the late

friction-murmur is present ov^r the right ventricle in seven-

eighths of the cases, it is audible over the right auricle in

one-fifth of the cases.

The late friction-murmur is smoother and more equal in

tone ; more prolonged ; less rustling and more murmur-like
;

more alike in tone and intensity during the systole and the

diastole ; varies less from day to day ; and lasts much longer

than the early friction-murmur. Pressure intensifies both of

them and often modifies their tone, but I think that the early

friction-murmur is more frequently converted by pressure into

a true rubbing sound than the late friction-murmur.

The complication of a co-existing aortic murmur with the

friction-murmur is more frequent during the late than the

early period of the affection.
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The Character and Tests of Pericardial Friction-

Sound.

I shall, before concluding the subject of pericardial friction-

sound, briefly consider the characteristic nature and tests of

that sound, including its character and rhythm ; its position

and extent ; the influence exercised over it by respiration ; its

variation from day to day in character, intensity, rhythm,

position and extent ; and finally, the effect upon it of external

pressure over the region of the pericardium during pericarditis,

or the pressure test of friction-sound.

Character of the Pericardial Friction- Sound.—The friction-

sound when in full play, and of its usual to-and-fro character,

speaks for itself. I have already illustrated, in the preceding

pages, the clinical history of the forms and variations, the

growth, ripening, and decline of the friction-sound. When
the friction-sound is smooth and soft, almost resembling a

murmur, or when a friction-murmur is present,- the sound no

longer declares itself, from its very nature, to be of a rubbing

quality, and requires for its distinction that other points shall

be considered besides the tone, nature, and to-and-fro quality

of the sound. The clinical history and distinguishing

characters of the friction-murmur during the early advance

and the late decline of the attack of pericarditis have been

given respectively at pages 57 and 125.

The Rhythm of the Friction-Sound.—In a large proportion

of my cases it was noticed that when the friction-sound was
not of its completely developed to-and-fro and rubbing

character, that is, during both the advance and the decline of

the pericarditis, the healthy sounds of the heart were heard
along with the double or single friction-sound. The natural
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sounds of the heart and the friction-sounds were never welded

or incorporated together, but were each of them heard

separately, and, so to speak, side by side. They did not

seem to begin or end together ; and although they were both

sounding at the same time, they yet appeared to be completely

separate and apart. They were not therefore rhythmical with

each other. That the natural heart-sounds are in play within

the period of the to-and-fro friction-sound is evident, for

when that sound becomes sufficiently loud and continuous,

whether by the natural advance of the disease or by pressure

made from without, the sounds of the heart are overwhelmed,

being masked by the predominant rubbing noises.

When the to-and-fro friction-sound is loud, harsh, and in

full play, the systolic and diastolic sounds being equal in

duration—though rarely in loudness, the systolic sound being

the louder—each sound seems almost to fill up its respective

space, leaving two very short intervals of silence between the

two sounds. These two friction-sounds never begin with an

accent or shock, but they commence, continue, and end as a

rule with the -same tone throughout. In these respects they

differ from the natural heart-sounds. The first sound always

ends in a shock, followed by a short but definite space between

itself and the second sound ; and the second sound consists

in a short shock, followed by a prolonged space between itself

and the first sound. The mitral murmur always begins with

a shock or accent, the shock of the first sound, and the murmur

fills up the space more or less completely between that shock

and the second sound. The diastolic aortic murmur also

commences with a shock or accent, the shock of the second

sound, and it usually fills up the space, but not always com-

pletely, between that shock and the first sound. The absence

of a commencing shock or accent from the friction-sound or

friction-murmur and the presence of a commencing shock or
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accent with the valve-murmurs distinguish those two classes

of sounds from each other.

The first contraction of the ventricles precedes by an

appreciable period the flow of blood from them into the great

arteries; and after that flow has ceased, the exterior of the

heart is still in motion. The play of the surface of the heart

against that of the pericardium therefore precedes, accom-

panies, and follows the natural first sound of the heart, and

precedes and accompanies the coinciding valvular murmur if

present. The closure of the aortic valve precedes the second

sound by the tenth of a revolution of the heart's action. The
diastolic frottement therefore both precedes and follows the

second sound
; and accompanies a diastolic murmur, if present,

throughout its whole period. The friction-sound being made
by the moving exterior of the heart, is in relation to the

healthy heart-sounds and the valvular murmur, which spring

from the interior of the heart, as if it were made, so to speak,

by an instrument playing outside the room, while they are

made as if by an instrument playing inside the room. The
friction-sound is therefore a surface noise, working apart

from, and often overriding the healthy heart-sounds and the

valvular murmurs. The healthy heart-sounds and the valvular

murmurs are, on the other hand, internal noises made simul-

taneously and by the same parts, and playing together

inseparably and in unison.

When listening to the two sounds, the frictional and the

natural heart-sounds, playing together but not in concert or

unison, I have found it very difficult to say whether the

systolic friction-sound commenced before the first sound of
the heart or not. For the reasons just given, however, and
that a considerable space of time intervenes between the
beginning of the systole and its final shock, amounting to
about two-fifths of the healthy revolution of the heart's action,

VOL. IV.
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it is evident that the commencement of the systolic friction-

sound must precede the final shock of the first sound. In

one case I heard a short brush at the beginning of the systole,

and this no doubt represents the natural beginning of the pro-

longed systolic friction-sound. As a rule the systolic friction-

sound is of equal tone throughout, whether it is creaking,

grating, rubbing, or rustling ; but in one instance that sound

became suddenly less loud about the middle of its course, and

remained so to the end of the systole, the second half of the

sound being weaker than its first half.

In one instance a systolic brush, excited by pressure,

occupied the latter two-thirds of the systole ;
in another

a systolic whiff, excited by pressure, extended into the

diastolic period ; and in a third, a double brush was

excited by pressure, the systolic being the longer, and each

brush occupied a part of the systole and a part of the

diastole. I state these signs as I heard them, but cannot

account for them.

The diastolic friction-sound presents much greater variety

in character and rhythm than the systolic friction-sound.

While the systolic sound is usually continuous through the

whole of its proper period, the diastolic friction-sound is often

of short duration; when it is, I believe, usually present

about the beginning of the diastole, and when it accompanies

but is separate from the natural second sound : in one in-

stance, however, the natural second sound was followed by a

diastolic graze. Sometimes there was a double graze or rub

during the diastole ;
when the entire friction-sound resembled

the noise made by sharpening a scythe, having one forward

or systolic, and two backward or diastolic strokes. When the

friction-sound was to-and-fro, the second sound appeared

generally to be equal in duration, but not in loudness, to the

first. When a creaking-sound was present it was mostly
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limited to the systole: this was not so, however, with the

grating noise, which was usually a double sound.

The diastolic sound was usually equal in intensity and

length to the systolic over the right auricle, both sounds being

in all but one instance soft in character. This double soft

to-and-fro sound over the right auricle was evidently trans-

mitted, softened during its transit, from the loud-speaking

right ventricle, through the fluid, to the cartilages in front of

the right auricle.

The diastolic friction-sound was often absent, and, relatively

to the systolic friction-sound, was always short and feeble

over the apex. In more than one instance, in adults, the

diastolic friction-sound at the apex appeared to have in it a

peculiar twist.

Respiration exercised in many of my cases a definite and

speaking influence upon the area, and in a few of them upon

the intensity of the friction-sound. The friction-sound became

more loud or harsh in three cases during expiration, and in

four during inspiration ; and in one the frottement disappeared

at the end of a deep breath.

The area of the friction-sound increased below during

inspiration in a large number of cases, or thirty-one, while

in a much smaller number of instances, or eight, it increased

above during expiration.

The Friction-sound varied in character, intensity, rhythm,

and position from day to day. The clinical history contained

in the previous pages of the friction-sounds during pericarditis

is pervaded throughout with instances of the great daily

variability of the friction-sound in all its relations. This
changing condition of the friction-sound during the successive

phases of the disease is one of the important characteristic

features of that sound. This feature has been already
abundantly illustrated.

K 2
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Position and Extent of the Pericardial Friction-sound—
Dr. Stokes 1 in 1834 stated that the friction-sounds in peri-

carditis are audible generally only over the region of the heart.

I stated independently, in 1843, that I had never heard the

friction-sounds beyond the region of the heart. 2 We have seen

in the previous pages that during the advance of the effusion,

and usually during its acme, the friction-sound is limited to

the region of the heart, but that in certain cases with a thrill,

the friction-sounds spread during the acme from the seat of

the thrill as from a focus, in all directions, over the front of the

chest, and especially downwards.

During the period of the decline of the effusion, the friction-

sound, as we have seen, also often extends beyond the region

of the heart, over the front of the chest, and especially down-

wards to the seventh and eighth, and even the ninth cartilages

(see pp. 107, 113). The various changes in the area of the

friction-sound are given in the previous pages, and to those

I refer for the more extended study of this subject.

The position, limitation, and extension of the pericardial

friction-sound supply characteristic differences between peri-

cardial friction-sounds and endocardial murmurs.

The Effect of Pressure with the Stethoscope over the region

of the Pericardium during Pericarditis on the Friction-sound

;

or the Pressure Test of Pericarditis.—I called attention in

1843, in my paper on the situation of the internal organs,3 to

the effect of pressure made with the stethoscope over the

region of the pericardium in rheumatic pericarditis, in in-

tensifying or even bringing into play a pericardial friction-

sound. Since then Dr. Walshe—who, in the British and

1 Dublin Journal, iv. 60.

2 Situation of the Internal Organs. Prov. Med. Trans, xii. 52.

3 Prov. Med. Trans, xii. 540.
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Foreign Medical Reviezv, very kindly reviewed my paper just

referred to, soon after its publication, and Dr. Stokes, in-

dependently, observed this sign. This effect of pressure is

thus spoken of by Friedrich. " Sehr brauchbar is das von

Sibson, Walshe, und Stokes, angegebene Zeichen, das namlich

Reibungs gerausche bei Druck mit dem stethoskop starker

werden, was allerdings Endocardial Gerausche nicht thun." 1

The pressure test shows itself in two ways, (I.), when pres-

sure over the region of the heart elicits a friction-sound that

was previously absent; and the other, (II.), when pressure

made over the seat of a friction-sound intensifies, changes, or

modifies that sound.

I. Influence of Pressure over the region of the Heart in excit-

ing a Friction-sound not previously audible (see Table I. at

p. 32).—Pressure made with the stethoscope over the region

of the heart elicited a friction-sound not otherwise audible in

twenty-nine of the forty-four cases that ^are included in the

tables of cases of pericarditis given at pages 17—31, and in

the special table at page 32, in all of which cases the acme

of the pericardial effusion was observed. As might be ex-

pected, it was usually (1) during the period of the commence-

ment of the attack or (2) that of its decline that this sign was

observed ; and a friction-sound otherwise latent was also thus

brought into play by pressure (3) at the time of the acme of

the effusion in four patients whose cases have already been

touched upon at page 80, and in one case during a second

acme of the effusion.

1. Friction-sound excited by Pressure during the Onset and

early period of the attack of Pericarditis.—In eight cases, as

has just been stated, the attack of pericarditis first declared

itself by a friction-sound induced by pressure over the region

of the heart. As a rule this sound, so awakened, was smooth
1 Friedrich, Die Krankheiten des Herzens, p. 229.
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in character. In three instances it appeared as a single or

double friction-murmur, in one as a whiff, and in one as a soft

to-and-fro sound. In the other three cases, however, the

rubbing-sound was more marked, being harsh and systolic in

one, of a winnowing character in another, and creaking, in the

third of those cases. In three of these eight cases, pressure

was required to bring out the friction-sound over the right

ventricle during the advance of the effusion. The friction-

sound was excited by pressure made, in six cases over the

sternum, in one over the fourth cartilage, and in one over the

heart. As a rule the spontaneous friction-sound partook

somewhat of the character of the friction-sound previously

generated by pressure. Thus it was creaking in the case

in which it was originally creaking ; harsh in one of those

(23) in which it was harsh ; to-and-fro in that in which . it

was to-and-fro (56), rather smooth in the patient (28) with a

systolic friction-murmur ; and a double friction-murmur pre-

vailed through the long history of the fatal case (49), in which

a double friction-murmur was originally aroused by pressure.

The acme of the pericardial effusion usually occurred in

these cases very soon after the first appearance of the excited

friction-sound, or from the first to the third day, in six of the

eight cases.

2. The four cases in which a friction-sound, otherwise

absent, was elicited by pressure during the acme of the

disease have been already considered under their proper

heading at page 80.

3. Friction-sound excited by Pressure during the Decline of

the Effusion into the Pericardium ; and during the dying away

of the attack.—In the great majority of the cases in which

pressure was required to elicit the friction-sound during the

period of the decline of the pericardial effusion, this sign was

a prelude to the dying away of the friction-sound. Thus in
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nineteen of the twenty-four cases that belong to this class the

frottement never again appeared as an independent sound
;
and

the attack of pericarditis was coming to an end. In three of

the cases the friction-sound, after being for a time only audible

when excited by pressure, reappeared for from five to ten days

as an independent to-and-fro sound. There was a complete

suspension of the friction-sound in connection with extreme

general illness in two of these cases (45), and the return of the

spontaneous friction-sound was in both of them associated with

improvement of health, and was preceded by the appearance

of a pressure friction-sound.

The friction-sound became inaudible except on pressure in

nearly one-half of the cases under examination during the first

four days after the acme of pericardial effusion (11 in 24) ; and

in more than one-half of them this sign came into play from five

to twenty-one days after the occurrence of the acme (13 in 24).

The character of the spontaneous friction-sound last ob-

served before the pressure friction-sound was called forth was,

with few exceptions, decidedly of a subdued tone.

The lower two-thirds of the sternum was the favourite seat

of the pressure friction-sound which was heard in eleven of the

cases over that bone, including two in which it was heard over

the ensiform cartilage. In seven of the cases the rubbing

sound was excited by pressure over the cartilages from the

third to the fifth, in one other instance over the second space,

and in one over the fourth space. Besides these cases the

pressure friction-sound was heard over the heart in one case,

the right ventricle in three, and the apex in three.

II. Influence of Pressure over the Region of the Heart in

intensifying a Friction-sound already present (see Table II.

page 32).—Pressure exercised a marked influence on the

friction-sound in all but one of the forty-four cases under

inquiry, and in that single exception there is no mention of the
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employment of pressure over the region of the heart during

the attack of pericarditis. Pressure, therefore, as a means of

diagnosis, and of illustrating the clinical conditions of the

friction-sound in pericarditis, is essentially interwoven into

every part of what has gone before in relation to friction-

sound in that affection ; and one part has been devoted to

the study of cases in which a soft friction-sound audible over

the heart at the time of the acme of the effusion into the peri-

cardium was converted by pressure into a harsh rubbing noise

(see page. 80). It is not, therefore, needful to give here again

in a detached form what has already appeared distributed

naturally through the preceding pages.

In four instances or observations, an endocardial murmur

was masked on pressure by the occurrence of a friction-

murmur or friction-sound. A friction-murmur was modified

by pressure in fifteen instances : a systolic murmur being

intensified (in 3), rendered double (in 1), or transformed into

a double friction-sound (in 1), by the employment of pres-

sure ; and by the same means a double friction-murmur was

intensified in five and converted into a double friction-sound

in four instances. In a few instances (3) a friction-sound

resembling a murmur acquired' its complete frictional char-

acter by pressure ; and in a greater number a systolic friction-

sound was thus intensified (in 4), or rendered double (in 5).

An ordinary friction-sound usually double, sometimes soft or

grazing (in 18), sometimes of the usual to-and-fro character

(in 38), sometimes harsh (in 18), was intensified, or altered

in tone, or rendered more harsh in seventy-four instances or

observations. As a rule a succession of observations was

made upon each case, and the same patient often reappears

again and again under the varying phases of the friction-

sound and of the influence of pressure upon that sound.

I have not, as a rule, illustrated in this summary the various
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transformations that the friction-sound may undergo under

the touch of pressure ; but those two remarkable noises, the

grating and the creaking friction noises, have been separately

analysed, and all the instances in which either of those

sounds replaced another character of friction-sound, or was

strengthened by pressure, are given in the summary at page

32, and in this place.

INFLUENCE OF PRESSURE IN INTENSIFYING A PERICARDIAL
FRICTION-SOUND.

—

Continuedfrom p. 32.

Friction-sound rendered Creaking by Pressure.

Friction-sound c Systolic friction-sound rendered almost creaking by pressure, 31, acme, 3rd space.

rendered j Soft double friction-sound (bellows murmur) almost creaking on pressure, 26,

almost creak- acme. ...
ing by Double friction-sound rendered almost creaking by pressure, 6, acme, 3rd space,

pressure. I 40, acme, 39, after acme, 123, acme ?

1 Systolic friction-murmur rendered creaking by pressure (diastolic rub), 33, acme,

4th cart. 33, 3 days later.

Musical friction-sound, changed to creak on pressure, 30, acme, 3rd space, (30,

Friction-sound 2 days later, systolic creak produced by pressure).

rendered ^ Friction-sound like sand-paper rubbing, creaking on pressure, 30, after acme, 22,

creaking by ] acme ? double friction-sound,

pressure. Grating sound changed to creaking by pressure, 45, after acme."'

Harsh double brush, replaced by double creak on pressure, 30, before acme.
Friction-sound rendered creaking by pressure, 33, after 2nd acme, 33, ditto, 44,

*> second acme.

C V f
' /To-and-fro sound partly creaking, increased by pressure, 40, after acme,

tion sminof" J
Creaking systolic friction-sound, increased by pressure, 34, acme, 43, acme, 42,

j . v after acme.
increased Dy

Systolic creaking friction-sound, double creak on pressure, 7, acme, 4th space,
pressure.

|^ • I22j acme ?

A friction-sound of indefinite quality was rendered grating

by pressure in six instances, and in two a grating friction-

sound was intensified or rendered more harsh by pressure.

A creaking friction-sound was in an especial manner the

offspring of pressure when applied over the seat of an ordinary

friction-sound,
p
since in six instances a friction-sound, double

in all but one, was rendered almost creaking by pressure, and

in twelve instances, various kinds of friction noise, grating,

harsh, smooth, and murmuring, were transformed by pressure

into a creaking-sound ; while in two others, pressure converted

a systolic creaking-sound into a double creaking-sound. These

eighteen instances occurred in fourteen different cases. In

each of two of these patients a creaking-sound was excited
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by pressure four different times in the course of the clinical

history of the case
;
showing a strong tendency to the repeated

recurrence of this sign when it has been once excited. In six

cases a creaking friction-sound was rendered more intense by

pressure, and only one of these cases appears also among
those just spoken of in which an ordinary friction-sound was

converted by pressure into a creaking-sound.

Although I have only noticed in the summary those two

more striking noises, the grating and the creaking, as being

excited by pressure, yet there are many other friction-sounds

of a definitely individual character that are thus brought into

existence. These sounds differ in no essential respect from

those that are spontaneously excited from within by the

simple rubbing of the heart against the pericardium, when

their opposing surfaces are covered with roughened lymph.

Pressure over the heart affected with pericarditis excited

—

either originally or by transformation, among my various

cases—a single and a double friction-murmur; a whiff; a

single, and more often a double brush
;

rustling, grazing,

scraping, scratching, and sawing friction-sounds; a double

sound like that made by rubbing with sand-paper ; and a

peculiar double sound, broken during the diastole, that brings

to my ear a noise like that made by sharpening a scythe. A
to-and-fro sound was not unfrequently excited by pressure.

I again and again noticed that under the influence of pressure

the two friction-sounds, and especially the diastolic one, be-

came more continuous.

Owing to the increased intensity and continuousness of the

friction-sound caused by pressure over the heart in pericarditis,

the natural sounds of the heart which were previously audible

side by side with the friction-sound, but were not strictly

rhythmical with it, were frequently silenced under the influence

of pressure.
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The Movements of Respiration in Pericarditis.

In the Cases included in the following Table the move-

ments of respiration were observed with the aid of the chest

measurer.

TABLE SHOWING THE MOVEMENTS OF RESPIRATION IN

PERICARDITIS.

I -CASES IN WHICH THE RESPIRATORY MOVEMENTS OF BOTH THE CHEST
AND THE ABDOMEN WERE OBSERVED.

* Explanation.—These figures indicate the movements of respiration in hundredths of an inch.

For explanation of Symbols see page 17.

1 st day.
Friction-

whiff on
pressure,
pain left

side.

7th day.
Better,

pericardial <

effusion

less.

Rib.
2nd

gth
abdom

15 (See

Rt. Lft.
15* 8.*

S 2-

9 7-

5 9-

abd. belowl
ens. cartil. j

P- 3°) •

4th day.
Acme of

pericardial
effusion.

Rib. Rt.
2nd is
5th 6
gth 9
abdom.—10

abd. belowl
„

ens. cartil. J
^

Lft.
12.

5-

7-

3-

9th day.
Acme of

pericardial
effusion,

less pain
heart,

resp. 52.

rRib.
2nd
5th
6th
9th

36 (See

Rt. Lft.

5 4'

abdom. 6

abd. belowl
^ens. cartil. j

2.

3-

5-

o.

19th day.
No

friction-

sound ;

better.

p. 20).

10th day.
Resp. 48.

Female, aet. 16.

Rib. Rt. Lft.
2nd 25* 15.*

6th 6 5.

gth 14 6.

abdom. 6 5.

abd. belowl 0

Vens. cartil. J

/Rib. Rt. Lft.
2nd 9 7.

6th 3 2.

abd. belowl
ens. cartil. j

abdomen at

,
navel • 7

Female, aet. 20.

Rt.
8

Lft.

4'

Rib.

2nd
6th
7th
gth
abdm.
bel. ens,

abd. at navel 7

1

7

7

4
car.—

6

15th day.
Friction-

sound
more

limited ;

feels

better.

Rib. Rt. Lft.
2nd 15 15.

6th 4 3.

9th 12 8.

abd. belowl
ens. cartil. j

abd. at navel 5.

18th day.
Lying on
right side,

friction-

sound on
pressure.

(Rib.
2nd
6th
9th
abdm.

Rt.
14

7
10

3

Lft.

abd. belowl
ens. cartil. J

abd. at navel

4-

7-

5-

("below ens.l

22nd day. I cartil. J
5 '

Weak. I ditto, deep\ nt.

\ breath. J
2S>

33rd day.—Below ensiform
cartilage, deep breath, 50.

1st day. T Rib.
Pn.lft. side

j
2nd

ill a week. ( 6th
No friction-] 9th
sound. I abd.

Rt
- V* 8th day. f£j?-20 15-20. A 1

6th 3 3.

4 I
I

aod. belowl
"

6 I.
Pam side.

l ens . cartil .

4 (See p." 17).

day. f

me, /

2nd
Acme,
very ill.

resp. 36,

Rib.
2nd
6th
glh

abd.

Rt.
7-9

4-

9-

7-

Lft.
7-10.

4-

5-

12.

3rd day.
Belter.

Male, ast. 27.

Rib. Rt. Lft.
2nd 6 7.

6th 6 3.

gth ,, 9.

.ibd. belo\v\ _
ens. cartil. J"

12-

5th day.
Pain in

epigas-
trium.

rRib.
2nd
6th
gth
abdm.

Rt.
9*

3

5

3

Lft.
12.*

3'

5-

3-

abd. .below"! ,

ens. cartil. J

fabd. below)
" J

1
26th day. {ens. cartil.

,

(.abd. at navel 15.

12th day.
Feels
better,

Resp. 50.

Rt.
18

5

(Rib.
2nd
6th
abdm. 3
abd. belowl
ens. cartil. f

abd. at navel

Lft.

21st day.
Better, as-

pect good,
resp. 30,

no friction-

sound.

(Rib. Rt. Lft.
2nd 12-20 10-15
6th 5 ?

gth 10 ,,

abdm. 8 10.

abd. belowl
ens. cartil. j

4-

do. deep breath 20
,abd. at navel 5.

37th day.—Below ensiform
cartilage, deep breath, go.

5 (See p. 28). Female, aet. 15.

isthday. f*'j-
Better, but I

*"d

rcSP 55, <
no friction- y

-

sound.

Rt. Lft.
18 15.

6 2.

9 2.

abd.
.abd. b. ens. c.—2.

7th day.

Rib. Rt. Lft.
2nd 6 7
6th 4 2 .

9th 4 ? .

abd. at navel. 20.
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1 8 (See p. 27).

5th day
Acme,

pain over
heart.

Rib
2nd
6th
9th

Rt.
3°

7
10

Lft.
20.

6.

io.

abd. below\
ens. cartil. J

24th day.-SHght friction-sound

8th day.
Pain in

chest,

friction-

sound.

Female, set. 18.

'Rib. Rt. Lft.
2nd 30 20.

6th 6 5.

gth 15 7.

abdm. —3 —2.

abd. below)
ens. cartil. J

,abd. at navel o.

nth day.
Acme.

(Rib.
2nd
6th
9th
abd.
abd.

Rt.

3°
6
10
6

below)

Lft.
20.

3-

7-

3-

19 (See p. 30). Male, set. 23.

7th day.
3<iays after

acme, very
extensive
friction-

sound.

6th day.
Acme,

lessening
pain over

heart.

Rib.
2nd
6th
9th

Rib.
2nd
4th
7th
9th

Rt.
20
6

10th day.
Improv-
ing ; less

friction- :

sound

;

left

pleurisy.

26 (See p. 28).

Lft.
20.

5.

7-

Rib.
2nd
6th
gth
abdm.

Rt.
25

9
13
12

below)
cartil./

Lft.
20.

10.

10.

5-

—1.

-4

ens. cartil. /
*'

abd. at navel o.

Lft. 10th day.

20 20. Resp. 22,

10 10. better, (

9 10. friction-

9 10. sound.

abd,
>>ens.

Male ast. 25.

Rib. Rt. Lft.
2nd 8 7.

6th 16 8.

10th 9 9.

abdm. 25 20.

abd. below)
ens. cartil. J

20 '

_abd. at navel 40.

13th day.
Better,

very slight-

frictiun-

sound.

Rt.
15
6

Rib.

2nd
6th
9th 13
abdm. 6
ab. b. ens. c.

abd. at navel

Lft.
12.

4-

12.

10.

13th day.
Better, sits

up in bed,
friction-

sound on
pressure.

Rt.
15

C
Rib.

' 2nd

J
6th

S abdm. 30
abd. below) .

enj. cartil. /
'

abd. at navel 40.

Lft.

15.

10.

35

8th day. (Rib
Before h

V

49 (See p. 31).

Rt.

acme pain
in heart.

abdm. 12

Lft.
4-

7-

Male, ast, 17

}

12 th day.
Acme.

u
abdomen below ensiform cartilage,

-

II.- -CASES IN WHICH THE RESPIRATORY MOVEMENTS OF THE CENTRE
OF THE ABDOMEN WERE OBSERVED.

A.

—

Cases observed—(1) below the Ensiform Cartilage, and if) at the Navel.

25 (See p. 31). Male, set. 17
^ ^(i2th day, second acme... Below ens. cartil., -3, at navel, 4.

34 (See p. 20).

16 (See p. 19).

40 (See p. 17).

Male, aet. 15

Fem., aet. 17

Male, aet. 17

B.-

18

6

5

4
o
1

5

3

51 (See p. 19). Male, aet.

35 (See p. 31).

56 (See p. 28).

38 (See p. 29).

28 (See p. 20).

20 (See p. 25).

44« (See p. 27).

13 (See p. 18).

58 (See p. 27).

54 (See p. 24).

Fem., aet. 21

Male, aet. 15

Fem., aet. 22

Fem., aet. 19

Fem., aet. 24

1 21st day, no friction-sound

l-^85th day ... ... _ ...

. . t I (4th day, acme, pain epigast

— > YIp^ day, after acme ...

^ (6th day, „
\ C 2nd day, acme ?
'

C, (ist day, acme ...

\ ^ \ 7th day, after acme
I.i5th day, friction-sound...

Cases observed below Ensiform Cartilage.

4th day, acme. . ...Movement below ens. cartil.,

7th day, decline of fid. ... ,,

9th day, second acme ... ,,

29th day, well. Deep breath „
(5th day, after acme ... ,,

I nth day, improving ... ,,

1.32nd day, clothes on. Deep breath
ist day, before acme ... ,,

3rd day, acme m ... ,,

nth day, well

12.

20.

10.

Male, aet. 14

Fem., ast. 25

Male, set. 26

Male, ret. 35

/13th day, second acme ... ,,

\22nd day, third acme ... ,,

J
gth day, after acme ... ,,

(nth day ... ... ••• 11

I171I1 day, acme
(25th day >,

6th day, after first acme ,

4th day, acme, or after ... Mvt. bel. ens. cartil. or lower, 4-

5th day, before friction-sound. Mvt. below ens. cartil., 5-

8th day, no friction-sound. ,, ,, > *°-

6.

9-
110-170.

— 2.

3-

50.

16.

6.

20.

— 2.

o.

1

-7
-3-
'7

3-
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The movements of respiration were affected in pericarditis

in three different relations
;
(i) those of the ribs

; (2) those of

the abdomen on each sideJust below the eighth cartilage
;
and

(3) those of the centre of the abdomen.

(1.) The respiratory play of the upper ribs was more than

doubled in extent in three-fourths of the cases observed (5 in

7), so that respiration was as a rule high. This was due to the

arrest or restraint of the action of the diaphragm caused by

the extensive inflammation of the central tendon of the

diaphragm, where it forms the floor of the pericardium.

In one (4) of the two exceptional cases, the movements

of the second ribs were not at all or only slightly augmented

throughout the whole period of the illness ; but in the other

case, in which the respiration was greatly accelerated, the

action of those ribs, which was slight during the acme of

the affection, was much increased during the decline of the

effusion.

The respiratory movement of the ribs on the left side of the

chest was less than that of those on its right side, as might

naturally be expected, in more than one-half of the cases

(5 in 8) ; but in the remaining three patients the action of the

two sides was nearly equal both during the acme and the

decline of the pericarditis. The difference in the movement

of the two sides of the chest was not, as a rule, limited to the

ribs adjoining the pericardium, but extended along their

whole range, from the second to the ninth. The study of the

Table will show, however, that there were some exceptions to

the rule that the play of the ribs was restrained throughout

on the left side ; since in two of the three cases in which the

two sides of the chest moved with equal freedom, the ninth

left rib was greatly restrained in its movements.

(2.) The lateral movements of the abdomen below the

eighth cartilages were greatly restrained in three-fourths of the
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cases (6 in 8) ; and the respiratory play of the left side of the

abdomen was much less than that of its right side in the same

proportion of cases (6 in 8).

(3.) The inspiratory movement of the abdomen below the

ensiform cartilage was either reversed (in 12), arrested (in 1),

or restrained (in 6) in every case of pericarditis in which that

sign was observed. This is at once accounted for by the

inflammation, in that disease, of the central tendon of the

diaphragm where it forms the floor of the pericardium, which

leads to the virtual paralysis of the central portion of the

diaphragm. This fact, that the anterior wall of the epigastric

space, instead of advancing, recedes during inspiration, gives

us a physical sign of great value in the diagnosis of peri-

carditis, and of the advance and decline of that disease. Thus

in the first case in the Table (15), a girl, aged 16, the anterior

wall of the abdomen below the ensiform cartilage fell back-

wards during inspiration for the tenth of an inch during the

three early days, when the disease was at its acme
;
then, as

the tide turned and the effusion diminished, the abdomen

receded less and less up to the seventh day, when it did so

for only the fiftieth of an inch ; after this it regained its

natural forward movement, and on the twenty-sixth day the

abdomen at the epigastric space advanced as much (the tenth

of an inch) as it had receded on the day of admission. In

the other case (56), the front of the abdomen advanced the

sixth of an inch on the day of admission, when the peri-

carditis had scarcely pronounced itself ; the sixteenth of an

inch on the third day, when it had reached its acme ;
and the

fifth of an inch on the eleventh day, when it had declined and

disappeared. In my paper on the movements of respiration

I showed that in health the abdomen at the navel advanced

during inspiration a quarter of an inch or a little more, but

I did not ascertain the respiratory movement at the epigastric



PERICARDITIS. 143

space. A short time ago I observed, with Mr. Rossiter, the

respiratory movements of "the abdomen in eleven patients

in St. Thomas's Hospital, several of whom were convalescent,

and one had pericarditis ; when we found that the inspiratory

advance at the epigastric space varied from the sixth to the

fifth of an inch. The latter was also the extent of the advance

in two healthy men. I consider that this forward movement

fairly represents the healthy respiratory play of the part in

question ; that in pericarditis, as a rule, the whole of this

advance is lost ; and that in addition the play is reversed to

the extent of from the fiftieth to the tenth of an inch. It is

worth noting, in conclusion, that in the case of pericarditis

observed by Mr. Rossiter and myself in St. Thomas's

Hospital, a boy, aged 12, in whom the disease was at its

height, the wall of the abdomen receded during inspiration

at the epigastric space from the sixteenth to the twentieth of

and inch, and at the navel from the thirty-fifth to the fiftieth

of an inch.



CASES OF BRIGHT'S DISEASE EXAMINED AFTER DEATH
With Especial Reference to the Occur-

CONDITION OF
KIDNEY.

Acute Bright'

s

Disease following
Scarlet Fever .

CONDITION OF HEART.

Heart of natural size . . . .

Ditto with partial Pericarditis
Heart rather large

Heart large or very large . .

Size of heart not described . .

Ditto. Total
Ditto with partial Pericarditis ,

Acute Bright's

Disease . . .

Heart of natural size ....
Heart rather large

Heart large or very large.hyptrd.

Ditto withgeneralPet {carditis

Size of heart not described . .

Total with Acute Bright's Disease

Ditto with general Pericarditis .

Fatty Kidney . (

Heart small

Ditto withpartial Pericarditis
Heart of natural size . .

Ditto withpartial Pericarditis

Heart rather large

Ditto withpartial Pericarditis
Heart very large, hypertrophd.
Size of heart not described . .

Ditto withgeneral Pericarditis
Ditto withpartial Pericarditis

40%
50

40
6-6

Total
Ditto with general Pericarditis

Ditto with partial Pericarditis .

Granular Kidney.
Kidney lessened (

Heart small .

Heart of natural size ....
Ditto withgeneralPericarditis
Ditto withpartial Pericarditis
Heart rather large

Ditto withpartial Pericarditis

Heart very large, hypertrophd.

Ditto withgeneral Pericarditis

Ditto withpartial Pericarditis

Size of heart not described . .

Ditto withgeneral Pericarditis

Ditto with partial Pericarditis

Total
Ditto with general Pericarditis
Ditto with partial Pericarditis .

Granular Kidney.
Kidney of natu-
ral size, and lar-

ger than natural

Total . . .

Ditto with general Prrirardi'is

Heart of natural size . . . .

Heart rather large, hypertrop.

D itto withgeneralPericarditis
Heart very large . . . • •

Ditto withgeneral Pericarditis
Size of heart not described . .

Ditto withgeneral Pericarditis

*5

14

62

8

bJ3

<

i°/o
16-6

I4'3%
28-6

S7"i
25
6-6

4
66-6%
v. age
io

-
s

5
-3%

13-3

250/0
7-2

32
6
18
10

25

96
16-6

33-3

6-6o/o

av. age

15

2I -

7°/o
1-6

8-0

4 3"5%
24 20"5

20-8

8

5

2

20

1

69
5

3

\ 1

3

J.
128
in

17
5

59
7-2

4-3

8'6

27'2

9

45%
10-1

7
4660/0
av. age
20'6

3'7°/°

Granular Kidney—Ghand Total

i6'6o/o

i3'3

26

70
4 8

n'7

\<2

12%
8-8

57%

bo
<!

23-30/0
4

66-60/q

46-60/0 66-6o/o

av. age
5i

7
1

11

1

22-60/0

av. age

25

5
2

39
,73'6%

av. age

45
3

18

3

1

16
1

55
2

4

7

19
16%

av. age
26

4
14%

av. age

'3

23
160/0

15
1

7
I

14

3
1

44
72%

2

10
3

99
840/0

av. age

5'

3

3
1

16
1

3

5
33'3%

17
280/0

13
2

1

10
1

21
1

3

3
2

77 49
610/0 39%

25
86%

av. age

4
r>'3

i = t

8 4"/o

6-6%

24 9
72-7% 27-3%

101

63-5%
58

36-5%

16

26%

4

5
1

1

2

iis

3
1

3
2

2

i3'3°/<

16

260/0

30
23-40/0

5
14-70/0

35
21-6%

•3

10%

60/0

15
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Pleuro-pneumonia.

Pulmonary

Apoplexy.

Pleuro-pulmonary

Apo-

plexy.
Purulent

deposit,

or

ab-

scess

in

lung.

Total

attacks

of

inflam

of

lungs

(including

Pulm.

Apoplexy

&

Pleurisy).

Total

cases

with

inflam.

of

lungs

or

pleura.

Phthisis.

„
3

"3-J3

all
"3 G'C
13 3 u
u;5S
'C H rt
oj rt

{3 d qj

S-S-.S

O

Partial

Pericarditis.

Adherent

Pericardium.

General

Peritonitis.

Total

cases

of

Disease

of

Valve

with

incompe-

tence.

Total

cases

of

Thicken-

ing

of

Valve,

the

Valve

being

competent.

1

Atheroma

or

Dilatation

... I 1 ... I ... I ... ... ...

... ... ... ... 1 1 ... ... ... ... 1 ... ...

... ... ... ... I I ... ... ... ... I ... ...

... ...

...

...

...
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1 1
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... 1 ... 2 ... ...
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0
0 ...
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VO ro

VO Vo
M fO
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i ... ... 1 1 ... ... ... ••

I 1 4 3 2 3 5 1

1 ... ... ... 3 2 ... ... ... ... 1 ... ...

... ... ... ... ... ... ... ... ... ... ... ... 1 1

1 2 ... ... 5 4 1 2 3 ... 5 2 1

5-6% i3'3% ... ... 33'3% 26'6% 6-6% 13'3% ...
0
0

... 33 '3% i3-3°/c
S?0 V3w *b

... ... ... ... 4 4 7 • r. I ••• I ... 3

... ... ... ... 1 1 ... ... ... ... ... ...

4 1 ... 2 16 12 1 ... I ... ... 1 1

...

2
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1
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I
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1
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9
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7

...
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I
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2

...

4

...

2
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2 3 ... ... 8 6 ... ... ... 5 1 6 3 2
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... ... ... ... 1 X ... ... ... ... ... ... ...

... ... 2 2 ... ... ... ... ...

3 4 1 32 10 z 5 D 2 IT 5
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1
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1 5 3
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3

...
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At Q0 ... ... ... ... 1
2 1 3 2 ... ± ±

1 1
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1
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1 4^/0 20'6

7

% 0
0

b
«

8

Wo
19 8 7i 54 11 16 6 8 48 25

11*7% 5% 60/0 42
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6S a

46'6°/0

3

4

"(5
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3
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45%

46
1

3

4
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Si'5%

3
1

16
1

3
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64-7°/o
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S4-3°/0
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3
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1
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CASES OF BRIGIIT'S DISEASE EXAMINED AFTER DEATH ATI

CONDITION OF
KIDNEY.

Cases of actual
and probable Lar-^
daceous Disease.

CONDITION OF HEART.

Heart small . .

Heart of natural size ....
Heart rather large
Heart large, or very large . .

Ditto with general Pericarditis
Size of heart not described . .

Ditto withgeneralPericarditis

Total of actual and probable Lardaceous Disease .

Ditto -with general Pericarditis

i Kidney large,

Atrophd . .

Embolism of Kidney
Obstr. Congesn. of I

Kidney ... J

Nature of Kidney,
disease doubtful.

Heart prob. of natural size .

Heart very large

Heart very large ....
Heart of natural size ....
Ditto withgeneral Pericarditis
Heart rather large
Ditto withgenera 'Pericarditis
Ditto withpartial Pericarditis
Heart large or very large . .

Ditto with generalPericarditis
Ditto with partial Pericarditis
Size of heart not described . .

Ditto. Total
Ditto with general Pericarditis

Ditto with partial Pericarditis

Total ca=es of
Bright 'sDisease

;

arranged accord-
ing to the size of
the heart . . .

Total .

Heart small
Ditto withpartial Pericarditis
Heart of natural size ....
Ditto withgeneralPericarditis
Ditto with partial Pericarditis
Heart rather large

Ditto with generalPericarditis
Ditto withpartial Pericarditis
Heart large or very large, hypd.

Ditto withgeneralPericarditis
Ditto withpartial Pericarditis
S.ze of heart not described . .

Ditto withgeneral Pericarditis
Ditto with partial Pericarditis

Ditto with general Pericarditis.

Ditto with partial Pericarditis.

Calculus in Kidney,!
&c. ; or dilated

j
pelvis

; Hydro- \

nephrosis. 1
. . I

Ditto. Total .

Heart small . . . . .

Heart of natural size . .

Heart rather large . . .

Heart large

Size of heart not described

Suppurative
nephritis from
stricture, &c 2

.

Heart small .

Heart of natural size . . .

Ditto withgeneral Pericarditis
Heart rather large

Ditto. Total
Ditto with general Pericarditis

Total Number or Cases

a a

13
... A

3 c
J

-

Pn

5 25°/0
8 40

3 15

4 20
1 25

2 182
1 50

77°/o
9%

I

3

3

z

1
10%

4 40
2 50
1 25

5 5°
J 20
1 20

1 9
11 3-8%
4 3G-3
2 18-1

-3
1

61

6

4

46
3

8

'23

1U

4

26

6

_J
285

9°/°

48-5

23-6

10
6-6

i7'4
o-G
6-6

5°
3
3'1

10

23
11-5

8-8%
5-3

IO°/o

30
40
20
16 6

be

<

4 30-7°/,

?54„
1 US

l 5'3_

13

1

310

7'7
0
/o

5%

av. age

35
13

37
43
31

44
38
56

45
41
54

47
58
52

belowl6

43
av. age

35%
23"5

av. age

16 to 30

12
2

19
2

5i

I9°/a

<

6o°/0

42
1

10

100%

49

above3c

1

1

1

37
4

2

35
3

3

99
6

4
18

2

1

95%

5

45%

40
4

2

24
1

1

94
7
1

15
4
2

78\

40 /0

av. Bga
28

1

3

4
44 '4%
av. age
20"5

6
66%

av. age

54
2

I

1

2

66-4

S

7,

v. age
50-8

i»5

66%

16
6

60%

13
IOO°/o

96

9970 i8-i0j

24
5

1

5
3

2

60

227o

9
6

16 670

15V.0 i5"4»

« Calculus in kidney, pelvis, or ureter (4) ; affection of bladder (3) ; bo:h affections (1).
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c
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2
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1
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11

2
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6
3
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48%
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9
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1
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1

2
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1

1
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6
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4
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33'37°
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1
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7

3»7o
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6

54Wo

5

J 3

21
2
1

£2
"2

3

11
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5°7o

4
4

*57o

I

7'77o

Stricture.

777o

n c

5 « «

13

87%

5
7»70

31
2
2

14
1

27
l.or 2

1

7
1

or affection of prostate or Madder („) ; pya:mia (l) .

calculus ^^ (j)

L 2

100
6o70

5 or 6

3

1

1

1

3

6°70

13
too0/

0

O <5

43
3
2'

3
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FREQUENCY OF PERICARDITIS, PLEURISY, PERITONITIS, AND
PNEUMONIA IN CASES OF BRIGHT'S DISEASE OF THE KIDNEYS.

3
COLLECTED CASES.]

Casks observed in England and
Scotland.

Dr. Bright (Guy's Hospital Reports, I.)

Ditto (Guy's Hospital Reports, V.)
Drs. Bright and Barlow (Guy's HospitalX

Reports, second series, I.) >

Dr. Gregory (Edin. Med. Joum., vols.

XXXVI., XXXVII
Dr. Christison (On Granular Degcncration\
ofKidneys) J

Dr. Johnson (Diseases of Kidneys) . . .

Dr. Wilks (Guy's Hosp. Rep. new ser. VIII.)

Dr. Basham (On Dropsy)
Dr. Dickinson {On Albuminuria) . . ,

Dr Miller (Kidneys in Scarlet Fever) . .

Dr. Taylor (Med.Chir. Trans., vol.XXIII.)
Dr. Roberts (Urinary and Renal Disease)
Dr. Grainger Stewart (Bright's Disease) .

Dr. Greenfield (Table contributed toi

Author) J

The Author (St. Mary's Hosp.Post-Mortem \

Records, 1851-69) )

Total

Dr. Chambers (Decennium Pathologicum).

Total

Cases observed in Germany.
Malmsten (U. Brightsche NierenkrankA

heiten) )

Frerichs(£A Brightsche Nierenkraukheiten)
Bamberger (Virchow's A rchiv.) . . .

Traube (various sources)

Wagner (Virchow's Archiv, III.) . .

Tiingel
Treits [Prager Vierteljahrschrift, 1854)

Total

Rosenstein (Nierenkraukheiten, p. 105)

Ditto (ditto p. 198) _
•

(Second Summary of the same cases with
different results)

Stein (Myocarditis)

Cases observed in France.

Martin Solon (De VAlbuminuric) . . .

Rayer (Maladies du Rein)

Pericar-
ditis.

39

IS

11

76
14

155
10

5°
8

131

16

285

927

454

Becquerel (SeniHotiques des Urines,Adults)

Ditto (ditto Children)

Lanceraux ( Encyclop. des Sc. Med.) .

Total

Cases observed in India.

Dr. Morehead (On Diseases of India) .

Grand Total . - ...

7 or 8

o

1

6
o
20
1

S
o

9

3
'

.
2 5

1 in 11*23

; 8 8%

Pleurisy.

1381

33

21

48
19
8

19

5

80
1 in n'6

;

8-6%
36 or 37
1 in 12

'5

. 8%

116
1 in ii'g

8'4°/o

153

114

114

f -
16

.

J
1 in 6'7

I 14-9%

I

10

45
45
17
14

131

17

1 m 14

7°/o
1

o

3
1

o
o

1228

•1682

4
1 in 33

3%
0

100
1 in 123
8-i%
136

1 in i2'3

8-i%

17
1

20

5
11

o
19

3
60

[ in 4'8

21%

157
1 m 5'9

17%

1

9
4
o
1

3

20
1 in 7'6

13%
22

1 in 5
-

i

19-2%

1 in 6

16-6%

Perito-

nitis.

Pneu-
monia. IE

21
I in 6 2

16%
3

201
1 in 6'i

i6'4%

12

I

2

7
z

12

2

5
o

S

1

}9
1 in 15
6'7%

1?

o
6
o
26

5
12

o
13

St t*
-

1 in

15

4
,

39 I

n6'4
\

•5% )

.73
1 in i2'6

7'9°/o

115
1 m 8

124%

3
1 in 51

2%
13

1 in 8 7
ii'4%

10

1 in n'4

8'7%

3

3
11

5
o
o
o?

14

22
1 in 7
i4'4%

25
1 in 4-5

21-9%
20

1 in 57

17-5%

1?

6
8?
6

17
1 in 77
13%
2

93
1 in 13
7 '670

21
1 in 6'2

6'7%

4

162
1 in 7 '6

13-2%

* With the addition of Dr. Chambers's 454 cases.
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FREOUENCY OF PERICARDITIS, PLEURISY, PERITONITIS, AND
.SrSu t" THE VARIOUS FORMS OF BRIGHT S DISEASE

ases.

Pericar-

ditis.
Pleurisy.

Perito-

nitis.

Pneu-
monia. Pulm.

Apop.

Part. Peric.

U

ACUTE B RIGHT'S DISEASE FROM SCARLET FEVER

Cases below 16 Years ok Age.

Dr.Dickinson(0«A tbuminuria, fromTables)

kindly communicated to the Author) . .1

Dr. Greenfield (from ditto) •

VheAuthor(St.Mary'sHosp.PostMort.Rec).

Total

Cases above is Years op Age.
Dr. Greenfield (Joe. cit.)

The Author (St. Mary's Hospital) .

Total . .

29 2
i in 14

7%
o
o

4 2 6 or 7

0 0 0

2 2 0 1

6 .4 6 or 7 1

1 in 5 1 in 7 1 in 5

20-7% i3"8c/o 21%
0 3 2

1 0 0

1 0 2

ACUTE BRIGHT'S DISEASE, NOT FROM SCARLET FEVER.

Cases below 16 Years of Age.
Dr. Dickinson (Joe. cit.)

Dr. Greenfield (toe. cit.)

The Author (St. Mary's Hospital) .

Total
Cases above 16 Years of Age.

Dr. Dickinson (Joe. cit.)

Dr. Greenfield (toe. eit.)

The Author (St. Mary's Hospital) .

Total

Cases in which the Age was not
specified.

Bamberger, " first stage," (Joe. cit.). . .

Total with Acute Bright's Disease, not\

from Scarlet Fever. All ages . . . J

3 0 0 0 1

1 0 1 0 0

1 0 0 0 0

5 0 1 0 1

4 0 1 I 1

8 2 2 I 2 1

1 0 2 1

14 \ 1 in 7 1 in 14 1 in 7

( i4"3°/o 7°/o i4"3°/o

26 4 4 2 4 2
1 in 6 3 1 in 6 5 1 in 13 1 in 6 5

iS-4% 15-4% 77% 15-4%

8 1 1 1 3 1

39 5 6 3 . 8
1 in 7

-

8 1 in 6-5 1 in 13 1 in 4 8

i3°/o i5-4°/o 7'7% 20-5%

Transitional Cases, passing from Acute Bright's Disease to the Fatty or Large White Kidney.

Dr. Dickinson (loc. cit.) I
... I

CASES WITH FATTY OR LARGE WHITE KIDNEY.
Dr. Dickinson (loc. cit.) .......
Bamberger, " second stage," (loc. cit.) . .

Dr. Wilks (loc. cit.), " large white," 23;
"coarse," 5; "fatty," 17, some with
Lardaceous Kidney

The Author (St.Mary's Hasp. P.M. Records)

Total with Fatty Kidney

6

23

45

62

136

f .
1

! 1 in 62

Dr. Wilks (loc. cit.)

Dr. Dickinson (On Albuminuria)
Dr. Grainger Stewart (loc. cit.) . .

Bamberger, " third stage," (loc. cit.)

Author (St. Mary's Hospital) . .

Total with Contracted Granular Kidney .

5
1 in 27
3-7%

GRANULAR KIDNEY, CONTRACTED
4

2

4

8

16
1 in 4
2S-8°/o

30
1 in 4-5

22%

1

1

5
2

1 in 31
3-2%

3 1

38
13
16.

128

226

3
16
1

5
13

1 in 10

xo°/o

38
1 in 6

x6-8°/o

7
2

4
3°

1 in 4-3

23^/0

47
1 in 4'8

2l70

9
1 in is
6-6%

2

3

o

S

2

16
1 in 4
2s7o

6
i in 2i"3

4-77°

23
1 in 6
17%

7
1

'

I in 10
10%

.
11

1 in 20 5

s70
LARDACEOUS (AMYLOID) DISEASE OF KIDNEY.

Dr Dickinson (loc. cit., " depurative ") .

Dr. Gra nger Stewart (loc. cit ) ....
Author (St. Mary's Hospital, Lardaceousl

Disease actual and probable) . . . .)

Total with Lardaceous Disease of Kidney

48 3 S
50 4 3

.3
22 < 1 in 11 1 in 7

( 97° 14-370

120
. 9 .11

1 in ij -

8 1 in io'8

7-S°/o 9-*7o

4
3

. 4
1 in 5-2

'9-470

.11
1 in 108

9'27o

25
1 in 9
n°/°

9
2

.3
1 in 7
i4-3°/e

14
i m 8-5
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Pericarditis in Bright's Disease of the Kidneys.

Dr. Bright, in the first volume of Guy's Hospital Reports,

gives ioo cases of albuminuria, seven of which, according to

the tables, and eight according to his description, had peri-

carditis. Subsequently Dr. Gregory and Sir James Christison,

in Edinburgh ; Martin Solon, Becquerel and Rayer in France;

and Malmstcn in Germany, gave each of them a series or

summary of cases of Bright's disease, in all of which cases,

except those communicated by Malmsten, pericarditis was

either infrequent or absent.

Dr. Taylor called attention, in 1845, to the large proportion

in which cases of pericarditis are affected with Bright's disease,

and to the frequency with which pericarditis occurs in cases

of Bright's disease. He found that out of thirty-one patients

with pericarditis, nine, if not eleven, had Bright's disease ; and

that of fifty post-mortem inspections of cases with Bright's

disease, five, or one in ten, had pericarditis.

Several years later, or in 185 1, Frerichs published his im-

portant work on Bright's disease, which contains a valuable

table, showing various conditions that existed in 292 cases

collected by him from various sources, and including 21

observed by himself. He states that in 13 of those collected

cases there was pericarditis ; that is in only 4i per cent, or 1

in 22 of the cases. This return, which has been, and still is,

much quoted, gives a lower proportion of attacks of peri-

carditis in Bright's disease than in the cases given or

enumerated by Dr. Bright (7 or 8 per cent, or 1 in 14 or 12),

Dr. Taylor (10 per cent, or I in 10), M. Rayer (5-4 per

cent, or 1 in 18), and Dr. Gregory (5 per cent, or 1 in 20) ;

and a higher proportion than in the cases observed by

Becquerel (r6 per cent, or 1 in 62). Frerichs appears to
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have overlooked some of the cases of pericarditis in his

analysis. To test his figures, I examined as nearly as I

could the same cases or tables given by the observers quoted

by him, and I find that in a total of 326 cases, 17 or 19 had

pericarditis, or about 5-5 per cent, or 1 in 18.
1

During the nineteen years ending in 1869, 285 cases of

Bright's disease were examined after death in St. Mary's

Hospital, and of these 25, or 1 in 11-3, or 8 8 per cent, were

affected with pericarditis ;
which was present therefore some-

what more frequently in those cases than in 1,691 collected

cases of Bright's disease, 136 of which, or I in 12-3 or 8-17 per

cent, had pericarditis.

Besides the twenty-five cases of pericarditis noted in the

records of St. Mary's Hospital, there were fifteen of partial or

doubtful pericarditis ; but these cases ought not, I think, to be

taken into the general account.

Ifwe separate the various forms of Bright's disease occurring

in St. Mary's Hospital from each other we shall see the pro-

portion in which each form was affected with pericarditis.

Summary.

Acute Bright's disease, from scarlet fever, total number, 6 ;
affected with

pericarditis, o ; with partial pericarditis, 1.

Acute Bright's disease, not from scarlet fever, total number, 15 ;
affected

with pericarditis, 2, or 1 in 7-5, or 13-3 per cent.; with partial pericar-

ditis, o.

Fatty or large white kidney, total number, 62 ; affected with pericarditis,

1, or I in 62, or I '6 per cent. ; with partial pericarditis, 5.

Contracted granular kidney, total number, 128 ; affected with pericar-

ditis, 13, or 1 in 10, or 10 per cent. -; with partial pericarditis, 7.

1 Frerichs : Dr. Bright, 100 cases ; Sir James Christison, 14 ; Dr.

Gregory, 37 ; Martin Solon, 8 ;
Rayer, 48 ;

Becquerel, 45 ;
Bright and

Barlow, 10
;
Malmsten, 9 ;

Frerichs, 21 ; Total 292. Atithor : The same

authorities respectively ; 100, 14, 39, 10, 55, 45, 9, 33, 21
;
Total, 326.

Cases of pericarditis in the above, Frerichs, 13 : Author, 17 or 19.
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Granular kidney of natural or large size, total number, 34; affected with

pericarditis, 3, or 1 in 11 "3, or 8
-

8 per cent.

Granular kidney, grand total number, 162 ; affected with pericarditis, 16,

or I in 10, or 10 per cent.; with partial pericarditis, 7.

Lardaceous disease of kidney, actual and probable, total number, 22
;

affected with pericarditis, 2, or 1 in n, or 9 per cent.

Nature of kidney disease doubtful, 11 ; affected with pericarditis, 4, or

1 in 27, or 36 per cent.
;
partial pericarditis, 2.

Total number of cases of Bright' s disease, 285 ; affected with peri-

carditis, 25, or 1 in 11*3, or 8
-

8 per cent.; with partial pericar-

ditis, 15.
1

Calculus in kidney, pelvis, or ureter, or dilated pelvis (hydro-nephrosis),

total number, 12 ; affected with pericarditis, o.

Suppurative nephritis from stricture, &c, total number, 13 ; affected

with pericarditis, 1, or 1 in 13, or 77 per cent.

That I might enlarge the area of observation, I have brought

together from various sources, including the returns from St.

Mary's Hospital, in the accompanying table, the number of

attacks of pericarditis in 1,681 cases of Bright's disease; and

the number of attacks of pleurisy, peritonitis, and pneumonia,

in 1,228 cases (see p. 148).

I have also given in another and more extended table (see

p. 144), the number of cases with pericarditis, pleurisy, and

peritonitis, pneumonia, pulmonary apoplexy, and purulent

deposit or abscess of the lung ; and certain conditions of the

heart and aorta in the various forms of Bright's disease among

the 285 cases examined at St. Mary's Hospital
;
distinguish-

ing also those cases in which the heart was small, of natural

size, rather large, and large or very large, giving separately

those various conditions as they appeared in the cases affected

with pericarditis.

Among the cases of Bright's disease collected from various

sources, 8'i per cent, or 1 in 12-3, were attacked with

pericarditis.

1 For details of the cases of partial pericarditis see pages 159, 162.
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These cases are arranged in three sections devoted re-

spectively to England, Germany, and France; and the

occurrence of pericarditis in Bright's disease is here shown

to be most frequent in Germany (i in 9-5, or 10-4 per cent.),

and least frequent in France (1 in 33, or 3 per cent), while it

is of medium or average frequency in England (1 in 11-9, or

8
"4 per cent).

Comparative frequency of Pericarditis in the various Forms

of Bright's Disease—I have added to the table of 1,682 cases

collected from many sources, a series of secondary tables (see

p. 149), showing the relative frequency of pericarditis, pleurisy,

peritonitis, and pneumonia in the various forms of Bright's

disease, in a certain number of the cases ; and I shall here

inquire into the frequency of pericarditis in the different forms

of that disease.

Pericarditis is not frequent in cases of acute Bright's disease

from scarlet fever in the young, since it only occurred in 1 in

14, or 7 per cent, of the patients under 16 years of age. The

tendency to pericarditis in children in such cases is slight,

as was pointed out to me by Dr. Dickinson, who kindly

supplied me with the valuable tables of his cases of that class,

amounting to 21. Pericarditis is on the other hand frequent

in acute Bright's disease in the adult, since it was present in

1 in 6\, or 154 per cent, of those cases. The value of these

returns has been greatly added to by the cases of acute Bright's

disease kindly communicated to me by Dr. Greenfield.

During the transitional period, when acute Bright's disease

slowly gives place to the fatty or large white kidney, peri-

carditis is probably frequent, since it occurred in one of Dr.

Dickinson's four transitional cases.

When, however, acute Bright's disease instead of recovering

passes into the second or chronic stage, in the form of large

white kidney, the tendency to general pericarditis disappears,
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since it only occurred in I in 27, or 37 per cent, of the

collected cases, and 1 in 62, or 16 per cent, of the St. Mary's

Hospital cases, and the kidney in that single case was in the

third or contracted stage of fatty disease. Five, however,

of the St. Mary's Hospital cases with fatty kidney had partial

pericarditis, showing that this affection, although still inherent,

does not tend to develop itself in that form of the disease.

The two great and opposite forms of Bright's disease, the

fatty kidney, or the chronic stage of acute Bright's disease,

and the contracted granular kidney, show a marked difference

in the proportion with which they were respectively affected

with pericarditis ; which attacked those with contracted

granular kidney from six to four times as often (1 in 10 1

and 1 in 6 2
) as those with fatty kidney (1 in 62 1 and 1

in 266 2
).

Cases of lardaceous disease of the kidney have pericarditis

with a moderate or average frequency (1 in 11, or 9 per cent.,2

and 1 in 13 "3, or 7*5 per cent. 2
).

Inquiry into the Infltience respectively of the Fatty Kidney, and

the contracted Granular Kidney, in the production of Peri-,

carditis.—When inquiring into the influence of these two forms

of Bright's disease in the production of pericarditis it may be

well to consider two points which appear to be associated

with the production of pericarditis, though for different

reasons
; (1) the proportion in which cases with fatty and

contracted granular kidney were affected respectively with

pleurisy, peritonitis, and pneumonia : and (2) the relative pro-

portion^ which the heart was enlarged and its left ventricle

was hypertrophied in those two forms of disease ; and the

immediate relation, if any, that the enlarged heart may have

had to the production of pericarditis.

1 In 285 cases examined after death in St. Mary's Hospital.

_

2 In the collected cases.
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r. Pleurisy attacked 60 of the 285 cases with Bright's

disease occurring in St. Mary's Hospital (1 in 4-8, or 21 per

cent.1
; and 1 in 6, or 16-4 per cent.

2
) It will thus be seen that

in these cases of Bright's disease pleurisy was twice as

frequent as pericarditis (1 in H'3 1 and one in 12-3 2
). We

have here a marked difference between the pericarditis of

acute rheumatism and the pericarditis of Bright's disease,

since while in the former disease, or acute rheumatism, the

inflammation of the pericardium is much more common than

that of the pleura ; the pleurisy when present, being usually

either due (1) to the spreading of the inflammation of the

pericardium to the pleura, or (2) to pulmonary apoplexy which

is the consecutive effect of the double inflammation of the

heart, inside and out ; in the latter affection, or Bright's

disease, the pleurisy is an independent affection, and is, as we

have just seen, twice as frequent as pericarditis in the cases

under inquiry.

The same in principle may be said of peritonitis, which is

practically Unknown in acute rheumatism ; while it occurs

nearly as often as pericarditis in Bright's disease ; the num-

bers being 93, or 1 in 13,
2 and 19, or 1 in 15

1 of peritonitis

against 100, or 1 in I2"3,2 and 25 or I in 1 1*3 1 of pericarditis.

Two-fifths of the cases of pericarditis were also affected

with pleurisy (10 in 25), and three-fifths were free from that

affection (15 in 25); while only 2 in 25 of those cases had

peritonitis.

The relative frequency of pleurisy and peritonitis on the

one hand, and pericarditis on the other, varied much in the

different forms of Bright's disease.

In acute Bright's disease from scarlet fever in the young,

pleurisy occurs three times (1 in 5) and peritonitis twice

1 In 285 cases examined after death in St. Mary's Hospital.
2 In the collected cases.
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(i in 7) as often as pericarditis (i in 14) ; but it is otherwise

in acute Bright's disease in the adult, not from scarlet fever,

since in such cases pericarditis is as frequent as pleurisy

(each 1 in 6-5), while it is twice as frequent as peritonitis

(1 in 1-1*5).

Pleurisy attacks many more cases (1 in 4
1 and 1 in 4-5 2

)

with fatty kidney than pericarditis (1 in 62 1 and 1 in 272) ;

while in those with contracted granular kidney, pericarditis

(1 in 10 1 and 1 in 6 2
) occurs, judging by the collected

cases, nearly as often as pleurisy (1 in 4*3 1 and 1 in 4-8 2
).

Although pleurisy is rather more frequent, pericarditis, as we

have seen, is much less so in cases with fatty than in those

with contracted granular kidney ; and it is therefore evident

that the causes producing the two inflammations have but

little in common, and that the one rarely excites the other.

Peritonitis occurred twice as often (1 in 31
1 and 1 in 15

2
) as

pericarditis in cases with fatty kidney, while pericarditis

attacked three times as many as peritonitis (1 in 21) in

those with contracted granular kidney.

Pleurisy and peritonitis (each 1 in I0'8 2
) were both of them

more frequent than pericarditis (1 in 13-3 2
) in cases of

lardaceous disease of the kidney.

Pneumonia, which when it occurs by itself is an occasional

cause of pericarditis, while it is less common (1 in 64. 1 and

1 in 7"6 2
) than pleurisy (1 in 4

-

8 1 and 1 in 6 2
) is more

common than pericarditis in cases of Bright's disease. Those

two secondary affections, pneumonia and pleurisy, were of

exactly equal frequency in cases of acute Bright's disease,

whether from scarlet fever or not ; so that what has been

said with regard to the latter of those affections applies to

the former.

1 In 285 cases examined after death in St. Mary's Hospital.
i In the collected cases.
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Pneumonia was common (i in 4
1 and 1 in 6 2

) and

pericarditis was rare (1 in 62 1 and 1 in 272) in cases with

fatty kidney. It was almost the reverse in those with

contracted granular kidney, in which pneumonia (1 in 10 1

and 1 in 9
2

) scarcely equalled pericarditis in number (1 in

10 1 and 1 in 6 2
). The proportion of pneumonia was, there-

fore, about twice as great in cases with fatty, as in those with

contracted granular kidney, while pericarditis, rare in the

former, was frequent in the latter form of the disease, making

it evident that there was little in common between the

production of pneumonia and that of pericarditis in these

cases. Pneumonia was present in only one-third of the

cases of Bright's disease that were affected with pericarditis

(8 in 25).

2. Enlargement of the heart, usually with hypertrophy of

the left ventricle, was present in one-half of the cases of

Bright's disease under review (129 in 259) in which the size

of the heart was described. The heart was large in more

than half of the cases of pericarditis in which the size of

the heart was defined (10 in 19
3
) ; or 10 in 129 of the total

number of cases of Bright's disease with enlargement of the

heart. Pericarditis occurred in six cases in which the heart

was of natural size (or 6 in 61). It would thus appear that

1 in 10' 1 of the latter in which the heart was natural in size,

and 1 in 12-9 of the former, with hypertrophy of the heart, had
pericarditis. This would seem to say that hypertrophy of

the heart had no apparent influence in the production of

pericarditis in these cases. If, however, we add the cases in

which the heart was small (23), none of which had general

pericarditis, to those in which it was natural in size (61), we
1 In 285 cases examined after death in St. Mary's Hospital.
2 In the collected cases.
3 The size of the heart was doubtful in six cases with pericarditis
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find that 6 in 84 or 1 in 14 of those combined cases had that

affection. If to these we join the cases in which the heart

was rather large (45) three of which had pericarditis, the result

is that 9 in 129, or 1 in 14*3, were thus attacked. From this

analysis, it would appear that enlargement of the heart

exercised a definite but not a predominant influence over
J

the production of pericarditis in cases of Bright's disease.

Although hypertrophy of the heart is absent in almost

one-half Of the cases of Bright's disease with pericarditis, we

know that in every form and case of that disease, whether

acute or chronic, fatty or granular, the action of the left

ventricle is unduly strong; for it has to send the poisoned

blood through vessels of great tension that oppose resistance

to the onflow of the blood. The result is that in every case

of Bright's disease, the left ventricle, whether hypertrophic

d

or not, is beating with undue force ; and thus tends, by the

pressure of its wall with undue force against the pericardium,

to induce pericarditis. The heart is prevented from becoming

enlarged in many cases of Bright's disease by the exhausting

loss of albumen, the general waste, and the lowering character

of the disease. This especially applies to cases of fatty,

lardaceous, and suppurative kidney. The left ventricle, not-

withstanding the great waste of tissue that goes on in those

cases, is actually hypertrophied in a certain proportion of

them ; and it is so in the greater number of those with acute

Bright's disease, in spite of the waste of tissue entailed by the

great loss of albumen and blood in such cases. We have

already seen that in acute rheumatism, over-action of the

heart tends to induce pericarditis. It is, therefore, consistent

with analogy, reason, and the clinical facts, that in Bright's

disease over-action of the heart should increase the tendency

to pericarditis, that tendency being already resident in the

disease. May it not be that, on the one hand, the lessened
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force of the heart, induced by the weeping of albumen
j

dropsy, and other secondary wasting diseases in cases with

fatty disease of the kidneys, explains to some extent the

rarity of general pericarditis (i in 62 1 and I in 272), and

the comparative frequency of partial and undeveloped pericar-

ditis (1 in 12*4), in that disease ? and that on the other hand,

the increased size and action of the heart in cases with

granular kidney, which usually lose little albumen, are not

dropsical, and are free from exhausting secondary disease,

tend to increase the frequency of general pericarditis in that

affection (1 in io, 1 and 1 in 6 2
) ?

Although the cases of partial pericarditis, which amounted
to fifteen, cannot be classed rightly with those of general

pericarditis—for the partial variety appears to have a tendency

to remain partial, and those cases are not usually included

among those with pericarditis,—yet those cases ought to be

studied. One of the fifteen cases of partial pericarditis had
acute Bright's disease from scarlet fever (1 in 6, or 166 per

cent.) ; five of them had fatty kidney (5 in 62, or 1 in 12-4, or

8 per cent.)
; seven of them had contracted granular kidney

(7 in 129, or 1 in 18-3, or 5-5 per cent.) ; and in two the state

of the kidney was not specified.

The proportion in which partial and general pericarditis

respectively attacked the different forms of Bright's disease

somewhat correspond.

In four of the cases of partial pericarditis the heart was very
large (1 in 32*2), and in three it was rather large (1 in 15) ;

while in five of them the heart was of natural size or small,

(1 in 16-8), and in three the size of the heart was not
described.

1 The cases of Bright's disease examined after death in St. Mary's
Hospital.

2 The collected cases.
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It thus seems that great enlargement of the heart does not

favour the persistence of partial pericarditis, but rather tends

to develop it into general pericarditis.

Amount of Fluid in the Pericardial Sac in Pericarditis from

Bright's Disease.—The amount of fluid in the pericardial sac

varied considerably in the twenty-five cases of pericarditis

from Bright's disease, the smallest quantity being two drams,

and the largest about a pint, in which case the contents of the

sac were purulent.

In one-fifth of the cases (5) the contents of the pericardium

are not described ; and in one-fifth of them (5) there were

recent adhesions. The sac contained only a small quantity

of serum, or not more than one ounce in one-third (5) of the

remaining cases (15) ; a moderate amount, or a few ounces, in

another third of them (6); and much fluid, eight ounces in one

instance, a pint in another, in the remaining third (4) of those

cases It is evident that the presence of adhesions,.or ot a

small, a moderate, or an abundant amount of fluid in the

pericardium, depends on the stage of the pericarditis at the

time of death ;
and that in the several cases the fluid had

either been removed, or was lessening, increasing, or at its

heieht when the final observation was made. It may,

think/be admitted that in the pericarditis of Bright's disease

there is less effusion in the pericardium than in rheumatic

pericarditis ; but from the evidence here given it would ap-

pear that there is no very material difference in the amount

of fluid in the sac at the time of death in the two classes

°f

Character of the Exudation on the Surfaces of the Heart and

Pericardial Sac in Pericarditis from Bright's ^eas^n ,

small proportion of cases the lymph covering the heart and

lining the pericardium in case of pericarditis from Bright s

disease presents the same pale and rough surface, firm to the
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finger, with " cat's-tongue "-like projections, so usual in peri-

carditis from acute rheumatism. It was thus in two of the

twenty-five cases that were examined after death at St Mary's

Hospital. In two other cases also, both of acute Bright's

disease, a rather firm layer of fibrin easily peeled off from the

heart, leaving a finely-injected red surface underneath.

In the majority of cases of pericarditis from Bright's disease

the exudation differs from that usual in rheumatic pericar-

ditis. Universal adhesions of the heart, rare in the latter, are

common in the former affection ; the heart having been com-
pletely adherent in three instances, extensively so in one, and
doubtfully so in another of those cases. There was pus in the

sac in two cases. The lymph—was soft, granular, imperfectly

organized, or in patches in six, in two of which the presence

of pericarditis was perhaps doubtful ; or was bloody or very
red on the surface, or mixed with blood, in three of the

twenty-five cases of pericarditis from Bright's disease. These
conditions, which affected nearly two-thirds of those cases, are
rare or unknown in rheumatic pericarditis. The remaining
cases were less definite in character, the heart in four of them
having been covered by recent lymph, while in two the peri-

cardium was affected with " recent pericarditis."

Appearances in Partial Pericarditis.—-The cases of partial

or doubtful pericarditis varied much in their features. In four
of them flakes of lymph floated in the serum contained in the
pericardial sac, the surfaces of the heart not being named.
Pericarditis was limited, slight, or in traces or patches in seven
other cases, and in two more it was highly vascular or con-
gested. One case presented rough lymph easily detached,
leaving an apparently healthy surface

; and in the last instance
there was a red fluid containing flakes of lymph in the sac,
and lymph on the heart, the surface of which was healthy.'
These two cases, and the four in which flakes of lymph

vol. iv. M
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floated in the serum, were, probably free from actual peri-

carditis.

Physical Signs of Pericarditis occurring in Bright 's Disease.

Dr. Taylor gives careful reports of nine cases of Bright's

disease with pericarditis, in three of which there was a friction-

sound, while in six of them there was no definite sign of the

affection. In three of these six cases there were complete

.recent adhesions, rendering friction-sound impossible. In one

of the three cases in whith pericarditis was not discovered

during life, a layer of soft lymph coated the heart, but there was

no lymph On any part of the loose pericardium, and this appears

to account for the want of friction-sound. In one of the three

cases that presented a friction-sound, a double creaking noise

was heard between the apex of the heart and the sternum
;

and the heart and sac were covered with soft, slightly rough

lymph.

In two of the three cases without friction-sound, excluding

the three with complete adhesions, and in two of the three with

friction-sound, there was no adequate explanation, after death,

of the absence of that sound in the two former cases, in which

the opposed surfaces of the heart and sac were rough and

scabrous ; nor of its presence in the two latter cases in one of

.which there were extensive adhesions of the heart
;
while in

the other the surface of the heart was simply red from fine

injection, and there were but a few spots of lymph on the

anterior coronary artery.

I possess notes of the symptoms during life, and the

appearance after death of nine fatal cases of Bright's disease

with pericarditis. I cannot find the notes of a tenth case with

regard to which I find two lines of an abstract of symptoms.

In seven of the cases immediate signs of pericarditis were

observed, and in three of them the signs of pericarditis were

not observed.
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Cases in which the Signs of Pericarditis zvcre not observed.

—In one patient, a man, aged 61, with granular kidneys, the

heart, which was very fat, was covered and the sac was lined

with recent lymph. On the third day after his admission, on

which day he died, the heart's action to the left of the ensiform

cartilage was loud ; and loud mucous rattles were audible all

over his chest. In the second case, a man, aged 47, the

opposite surfaces of the pericardium, and] the heart, at its

base, and along the great vessels were rough with a deposit of

fibrin. This patient was in the hospital fifty-two days, but

there is only one note of the state of his heart, which was
on the fifth day after his admission, when its sounds were
rather loud.

I cannot find the notes of the remaining case with Bright's

disease and pericarditis
j but the following is the brief abstract

preceding the notes of the examination after death. " At first,

doubling of the first sound, afterwards systolic murmur after

epistaxis," so that friction-sound was evidently not observed
in this case.

Cases in which the Signs of Pericarditis were observed.—

(1) A creaking noise with a thrill was present in three of
the seven cases of pericarditis with friction-sound; (2) a
creaking sound without a thrill in two of them

; and (3) in the
remaining two there was a "friction-sound,"

(1.) Cases with Thrill and a Creaking Friction-sound over
the Seat of the Impulse, and Frottement extending far beyond
and especially below the Region of the Pericardium. There
were three cases of this class. One of them, a woman, aged
32, who was in the hospital for a week, presented after death
some fluid in the pericardium, and a rough deposit of recent
lymph of a bright red colour, which covered the heart and
lined the sac. On the day after her admission a systolic
murmur was audible over the cardiac region. Two days

M 2
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later, when she complained of pain going across the chest,

the upper border of cardiac dulness was situated at the third

space ; and a rasping, creaking friction-sound, chiefly systolic,

was heard all over the front of the chest, and down to the

eighth and ninth costal cartilages, its maximum intensity

being at the centre of the sternum, and during the middle

of the systole. Next day a strong thrill extended over the

heart from the right of the sternum to the nipple, and as high

as the third cartilage ; and the creaking sound was triple,

being exactly like that made by the rise and fall and rise

in the saddle. On the following day, the fifth, the thrill

was less intense, and there was a triple creak at the apex, the

friction-sound being still audible over the lower cartilage ;
and

two days later she died.

The second patient, a woman, aged 27, with contracted

granular kidney and pericarditis, had several patches of

recent lymph on the surfaces of the heart and the free peri-

cardium, and presented a double thrill, a double creak, and

an extensive friction-sound, which were all absolutely sus-

pended for one day, under the influence of flooding.

The third case, a man, aged 33, had mitral-aortic incom-

petence, and highly albuminous urine. The heart and peri-

cardium were greatly increased in size, and the right ventricle

was covered with a white fibrinous structure, rough to the

finger, like a cat's tongue. On admission he had pain over

the heart ; and for two days, mitral and double aortic murmurs

were audible. He became worse, and on the fourth day the

diastolic murmur disappeared. On the ninth day he was

drowsy, a strong thrill was felt with each impulse from the

third cartilage to the fifth ; a loud grating double friction-

sound was present over the seat of the thrill, the rubbing

noise radiating thence up to the top of the sternum, down

to the eighth cartilages, and to the left and right ;
a leather
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creak was audible at the apex ; and a sound of a friction

character was heard behind, over the dorsal spine. On the

next day, when he died, the vibration had increased, and

extended from the third to the seventh cartilages ;
it lessened

in extent above, on inspiration
;
below, on expiration ;

and was

accompanied by a loud creak during systole, and a fainter

creak during diastole, the sound spreading from the seat of

the vibration over the front of the chest and the upper third

of the belly.

(2.) Cases with a Creaking Friction-sound, no Thrill being

observed, over the Seat of the Impulse, and a Frottement

extending beyond, and especially belozv the Region of Pericardial

Duluess.—One of the two cases of this class was a young

married woman, with granular disease of the kidney. A firm

coating partly in ridges and partly like a cat's tongue covered

the heart and lined the sac. On her admission a creaking

systolic friction-sound was audible at the apex, in the fifth

space. Four days later, when the pericardial dulness was at

its acme, reaching up to the third cartilage, her respirations

being fifty, the friction-sound was no longer creaking but

presented itself as an occasional brush ; but three days after

this, or on the eighth day, there was a loud leather creak over

the whole region of the pericardium. After this the friction-

sound almost disappeared ; but on the twelfth and preceding

days it had again burst into full play as an extensive leather

creaking noise, covering the whole pericardium, and extend-

ing down to the seventh cartilage; and eight days later

she died.

In the second case, a man, aged 30, with small, probably

granular, kidneys, recent, bloody, honeycombed lymph lined

the pericardium and covered the heart. On the day of his

admission the two sounds of the heart were indistinct. Next
day the impulse was extensive, and a loud double creaking
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sound, more intense during systole, occupied the whole region

of the heart, extending downwards to the seventh and eighth

cartilages, and into the epigastrium. During the next few

days the frottement was much smoother and more restricted

in area. On the eighth day he was weak and in distress ; the

friction-sound was audible over the whole pericardium, and
beyond it, from the top of the sternum to the lower cartilage

;

and he could scarcely swallow or speak : and in the evening

he died.

(3.) Cases with "Friction-sound."—One of the two cases

of this class, a man aged 38, with granular kidney of full size,

had recent lymph over the whole surface of the heart, and in

some places the heart and pericardium were adherent, by
cord-like prolongations of lymph. On the fifty-seventh day
there were doubling of the second sound, and a murmur over

the third cartilage. On the seventy-fifth day, which was eight

days before his death, " double friction-sound over the peri-

cardium," was noted for the first time. Three days latter

the pericardial friction-sounds, which were scarcely audible

without making pressure, were mingled with pleuritic friction-

sounds
; but after this he was too ill for examination.

The other patient, an old woman, with contracted granular

kidney and pericarditis, the whole surfaces of the heart and

sac being covered by recent soft granular lymph, complained,

on the twenty-first day after her admission, of great pain

at the region of the heart. Next day there was pericardial

dulness, and friction-sound was present between the sternum

and the left nipple ; and three days later she died.

Several of these seven cases of Bright's disease and pericar-

ditis presented certain broad features in common. In three

of them a thrill or tactile vibration could be felt over the

region of the heart's impulse, extending from the third to the

fifth, the sixth, and in one instance to the seventh cartilages.



rERICARDITIS. 167

In one of these cases the thrill extended from the right border

of the sternum across the chest to the nipple. In these three

cases, and in two others in which a thrill was not observed,

a loud sound like the creaking of new leather, usually double,

but more intense and prolonged with the systole, was audible

over the whole seat of the thrill, or when that was absent, over

the region of the heart's impulse. The friction-sound was,

however, in none of the five instances restricted to the area of

the thrill or impulse, or even of the distended pericardium
;

but extended upwards to the top of the sternum, downwards

to the right and left along the seventh and eighth costal

cartilages, and over and even below the ensiform cartilage.

In these cases the widespread friction-sound became softer

in tone, and especially downwards, as it widened away from

the focus of its greatest intensity. In two of these five cases

with creaking and extended friction-sound the deposit of

fibrin or lymph on the surface of the heart was firm and like

a cat's tongue, in one of them it was rough, in one it was

bloody and honeycombed, and in the fifth, patches of recent

lymph were present on the heart.

In three of these cases there was a period of complete or

partial suspension of the creaking and extensive friction-

sound ; which after spreading with great intensity, and over

a large area, became silent or feeble and contracted in area

for a time, and then suddenly burst forth again with full

intensity, and over a wide space. It was evident that under

these circumstances, some influences were at work exciting the

heart at the time of the creaking and widespread friction-

sound, and depressing the heart when that sound ceased or

became feeble. In one instance, the suspension of the thrill

and creak was traced to the influence of flooding.

In the two other patients the surface of the heart is de-

scribed as being covered with recent, and in one of them with
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soft lymph. In neither of them is it noted that the coating
of lymph was rough. In both of these cases it is simply
stated that a " friction-sound " was present over the region
of the heart.

In all of these patients pressure intensified the friction-

sound.

Cases with a Friction-sound that were not Fatal, or not
examined after Death.—Besides these seven fatal cases of
Bright's disease with pericarditis in which friction-sound
was observed during life, I find three other cases in which
the signs of pericarditis were observed when the patients
were in the wards.

One of these cases, probably fatal, admitted during the
recess, very imperfectly recorded, presented a pericardial

friction-sound, which was chiefly present at and below the left

nipple.

Another patient, a carpenter, aged 35, had Bright's disease
and aortic regurgitation of . some standing. On the eighty-

second day he had great pain in the heart, and four days later

a rough double noise resembling a friction-sound was audible

over the cardiac region. Four days after this there was dul-

ness over the pericardium from the third space downwards,
and pain over the heart, relieved by leeches ; and next day a

to-and-fro friction-sound was audible over the heart, which
continued for six days ; after which, when he was in distress

from aching over the heart, and sickness, the rubbing noise

vanished, being replaced by the most diastolic murmur of

aortic regurgitation. This case left the hospital in improved
health.

The last case of Bright's disease with friction-sound was
one of great interest, a cab-driver, aged 45. His urine was
loaded with albumen, and contained coarse granular and fatty

casts. There was, on the fourth day, an extensive impulse,
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and a remarkable doubling of the first sound heard all over

the region of the impulse, which was heard along with, but

apart from, a peculiar pericardial friction-sound chiefly systolic,

which was audible for two inches below the nipple. This

sound which was rasping at first, became creaking two days

later, and five days after that was only audible when

pressure was made over the same spot, the sound being like

that caused by rubbing together two pieces of emery paper.

Next day there was great extension of the friction-sound,

which required no pressure for its production, over the whole

region of the pericardium ; and four days later, the seventeenth

after admission, the friction-sound was soft, double and

murmur-like, chiefly heard on pressure, and was accompanied

by the natural heart sounds, with which it was not rhyth-

mical. I could not make out which sound had the start of

the other. For a few days a systolic friction murmur was

audible on passing beyond the nipple line, and a double rustle

was heard on pressure down to the twenty-eighth day. The

extensive doubling of the first sound held its ground through-

out, and on the forty-fourth and fifty-third days a little

frottement was again present, produced by pressure. On
the sixty-fifth day he felt lighter over the heart, and a tremor

or thrill was perceived, extending over the cardiac region

from the right to the left nipple. A loud double new-leather

creak extended over the whole of this region, but the rubbing

noise spread far and wide, being heard from axilla to axilla,

and down the ensiform and seventh and eighth cartilages.

The thrill and creak retained their intensity and area for five

days, but on the sixth day the thrill was feeble, and the creek

was replaced by a to-and-fro sound extending from the third

to the sixth cartilage. Doubling of the first sound was mixed
up with the friction-sound, but pressure intensified the latter

and extinguished the former. On the seventy-third day there
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was no thrill, and a systolic friction-sound, double on pressure,

was present between the fourth and sixth cartilages. Two
days later the rubbing sound was no longer audible without

pressure, and was quite lost on the seventy-ninth day. In

this remarkable case the friction-sound was present over a

limited region near the apex, from the fourth to the twenty-

eighth day ; came into play slightly on the forty-fourth and

fifty-third days ; and on the sixty-fifth day burst out, with a

thrill, with great intensity over the region of the impulse, and

radiated thence as from a focus, all over the front of the chest,

and down to the eighth costal cartilages, being audible with

a lessening area and diminishing intensity to the seventy-

fifth day. This long and intermittent duration of pericardial

friction-sound appears to me to be peculiar to the pericarditis

of Bright's disease, and is certainly never found in rheumatic

pericarditis.

These ten cases—which I have given with some detail, as

with the exception of Dr. Taylor's cases and two related, in

this respect briefly, by Traube, I have found no cases of

pericarditis from Bright's disease in which the signs are

related—presented features that are common in them, but

are comparatively rare in rheumatic pericarditis. A thrill

was present, as we have just seen, in four of these cases, or

almost one-half (4 in 10) ; and a sound like the creaking of

new leather was heard in six of those cases, or more than

one-half (6 in 10), over the seat of the thrill or impulse ; and

that radiated thence as a softening sound over the front of the

chest, beyond the region of the pericardium, and downwards

over the ensiform cartilage and the seventh and eighth costal

cartilages. These signs were much less frequent in rheumatic

pericarditis, since a thrill was present in only one-fifth of

those cases, or 13 in 63, and was distiibuted over the region

of the impulse in only seven, was limited to the second space
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in two, to the apex in three patients, and to both those regions

in one ; and a creaking friction-sound was present at or near

the time of the acme of the pericardial effusion in about

one-fourth of those cases, or about 18 in 63. The long

duration of the friction-sound, and its frequent suspension,

observed in several of those cases of pericarditis from Bright's

disease, likewise distinguish them from those with rheumatic

pericarditis.

Calculus in Kidney, Pelvis, or Ureter ; or Dilated Pelvis

:

—
and Suppurative Nephritisfrom Stricture, &c.—I have added,

in the Table of Pericarditis in Bright's disease, two sections of

cases that, without ranking under that affection, float upon

its borders; and substantially belong to the same disease

in this respect—that the blood is poisoned, owing to the

retention within it of the debris of the broken-up tissues of

the body, owing to the imperfect action of the diseased kidney.

In the first series, the secreting structure of the kidney is often

atrophied by the backward compression of the organ, owing

to the distension of the pelvis from the presence of calculus in

the ureter, pelvis, or kidney. None of these cases, amounting

to twelve, had pericarditis. In the second series of cases,

numbering thirteen, there was suppurative disease of the

pelvis or kidney, owing mainly to stricture or disease of the

prostate, or bladder (in 11 cases) ; in one case, to calculus

in the ureter, and in another to pyaemia. One of these cases

had pericarditis.

I refer to the Table for the general condition of these two
sets of cases.
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Pericarditis, neither Rheumatic nor from Bright's
Disease.

Rheumatic pericarditis, so common in the wards, is rare in

the post-mortem room ; and pericarditis, as we have seen,

occurs in as many as eight or nine per cent, of all fatal cases

of Bright's disease. Although uncomplicated pericarditis is

a very rare affection, yet its association with other diseases

when fatal, and generally as an effect of those diseases, is

by no means rare. There is no single malady that is associated

with pericarditis nearly so often as the two just mentioned
;

yet if we combine all the other fatal cases with that affection,

except those with Bright's disease and acute rheumatism, we
shall see that pericarditis is found on examination after death
nearly twice as often in those combined affections as in

Bright's disease, and three or four times as often as in fatal

cases of acute rheumatism.

The records of the examinations made after death at St.

Mary's Hospital during the nineteen years ending 1869-70

contain forty cases of pericarditis that were neither rheumatic

nor from Bright's disease. The accompanying summary shows

that thirty-nine of these cases of pericarditis were associated

with some other disease, general or local, and that in only one

case was the affection uncomplicated.

Besides these forty cases of pericarditis, there were sixteen

with partial or slight pericarditis.

In addition to these cases I have analysed in one view

(1) Dr. Chambers' complete and valuable table of the

causes of pericarditis in 136 cases observed after death

in St. George's Hospital during ten years
; (2) thirty-

seven cases with pericarditis published in the Patliological
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Transactions; and (3) seventy-nine cases collected from

various sources. 1

(A.) Three cases of pericarditis and three of slight peri-

carditis had pyaemia, one had scarlet fever, and in one the

affection was associated with tubercular disease of the

supra-renal capsule
;

(B.) twelve cases of pericarditis were

associated with affections of the heart or aorta
;

(C.) fifteen

with affections of the lungs or pleura
;

(D.) one with

ulcer, and one with cancer of the oesophagus
;

(E.) five with

affections of the abdomen
;

(F.) and besides these cases of

secondary or associated pericarditis, there was, as I have

just said, one in which the affection appeared to be primary,

or uncomplicated.

(A.) General Diseases.—One of the three cases of pyaemia

was a schoolboy whose leg was doubled up under him five

days before his admission. He came in with hurried breath-

ing, blue lips, and tenderness over the chest and abdomen
;

on placing the hand over the heart a sense of friction was
felt, and a loud pericardial friction-sound was heard all

over the cardiac region. He had delirium, and died during

the night. The surfaces of the heart and sac were covered

with recent lymph in ridges, and connected by threads;

and the muscular substance of the heart was firm, and
contained numerous minute purulent dots scattered through

the fibres of the left ventricle. Dr. Trotter observed this

patient.

This case is typical of a frequent method in which pyaemia

induces pericarditis. In such cases the inflammation does not

at once attack the surface of the heart, but spreads to it from

1 Corvisart (6); Bertin (5); Andral (9); Bouillaud (16); Dr. Stokes
(13 including 4 from Testa)

; Dr. Law (2) ; Sir Thomas Watson (3) ;

Tringel (13) ;
Dr. Graves (5) ; Dr. Mayne (3) ; Dr. Green (1) j Dr. Beattie

(2) ; and Dr. Thwaites (1) : Total, 79 cases.



(A.) TERTCARDITIS AND PERICARDIAL ADHESIONS

—

I. NOT ASSOCIATED WITH ACUTE RHEUMATISM OK BRIGHT'S DISEASE.
II. ASSOCIATED WITH BRIGHI'S DISEASE.

CASES.

A—Pericarditis, &c, associated with general or

Constitutional Disease :

—

Secondary inflam. pysemia. phlebit. erysip.

With scarlet fever and mitral endocarditis .

With disease of the supra-renal capsules

With cancer.not includng. ? 10 cancer of heart

A—Total . . . . . .

B—Pericarditis, &c, associated with affections

of the Heart :

—

Wound of the Heart .

Tubercular pericarditis (both had phthisis)

Aneurism of the heart
Aneurism of the ascending aorta ....
Cancer of the heart (total cases of cancer 73)
Heart enlarged without valvular incom-

petence or any other disease

—

a. valves healthy in structure^ ....
b. with some thickening of mitral valve .

Mitral regurgitation

Mitral obstruction

Aortic regurgitation

—

a. ascending aorta,

not stated to be atheromatous . . .

b. aorta atheromatous, valve diseased. .

c. aorta dilated, valve incompetent, flaps

healthy
Mitral-a.rtic valve-disease

Tricuspid valve-disease

Fatty disease of heart

B—Total

Total with valvular disease . .

Apoplexy ; •

C—Pericarditis. &c, associated with affections

of the Lungs and Pleura :

—

Pneumonia . . ,

Pleurisy, not with empyema or pneumonia .

Empyema, not including pneumonia . . .

Pneumothorax
Phthisis, not including pneumothorax, 5;

empyema, 2 ; tubercular pericarditis, 2. .

Bronchitis, emphysema

C—Total
D—Pericarditis, &c, asso iated with ulcer, 1 ;

cancer, i, of the oesophagus • • • • •

Pericarditis asso. with affec. of the abdo. :

—

Abscess of liver, 3a ;
(of diaphragm, 1) . .

Diaphrag. hernia, 1 ; tumr. con. with stom. 1

Peritonitis, including 6 tubercular peritonitis,

not including 5 phthisis. Total cases .

E—Totai
V—Pericarditis appar. not asso. with other affec.

Pericardial adhesion ; heart healthy, nat. in size

Total

I. Not associated with
Uright's Disease.

71"

1

1

63

136

25
10

9
2

33
21

13
14

5

31

180

118

17

12

6

x; -m
4
|5fc

49 8

22 3

14
8

2

126 2t
18

237 15

2 2

4 2a
2 2

71 1

77 5
1 1

1

651 40

Pericar-
dial

adhesion.

16

13I
1

Associated with Briyhfs
Disease.

3
o
H

12

54
19
29

9

15

5

1

20

152

79

52 6

40

39

25

104

19

19
9

Perl-
carditis.

Pericar-
dial

adhesion.

10

2855 25 16 17

* Had also endocarditis.
,

. t One with tubercular pericarditis.

I In four of these cases the mitral-valve was thickened, but it was doubtful whether there was

regurgitation through the mitral orifice. .

§ In this column, the same case often reappears under different headings.
_ j-,_„. •

Cases with doubtful indications of Bright's disease, but without albuminuria or general aropsy .-

Pyaemia, 6; mitral regurgitation, 1; mitral contraction, valve disease of aorta, 6 :
mitral aortic ^anc

disease, 5 ;
pneumonia, 5 ;

pleurisy, 4 ;
phthisis, 10; peritonitis, 4.



(B.) Supplementary Table, shmuing the Size of the Heart in the cases enumerated in (he

preceding Table, (i) in their total number ; (2) in those with Pericarditis complete and
partial ; and (3) with Pericardial Adhesions.

Heart enlarged. Heart rather large
Heart of natural

size, or "healthy."
Heart small.

Size of heart not
described or
known.

Pericar-
ditis.

i
0

'a

Pcricar.
ditis.

c
0
'5

0J

Pericar-
ditis.

u)
a
0

'u.

0J

Pericar-
ditis.

c
.2
'5!

4)

Pcricar
ditis.

. i
0
'in
V

CASES.

Total

Number

7s

0
H

73
U
OJ

c
OJ

0
C
rt

H.

Pericardial

Adh

73

0
h

73-

M
0J

a
V
O

73

13

[pericardial

Adh

73

0
h

73

V
a
u
0

73

H
rt

Ph

[pericardial

Adh

73

0
H

73

u
a
u
O

n

H
cd

•5
u
rt
u
"C

rt

O
H

re

4)

c
<u

0

re

rt

Ph

jq

<
73

H
re
<j

u
P-,

A

—

General Disease.

Scarlet fever ....
Addiscn's disease . .

Cancer (n jt 1 ncluding 10

with cancer of heart)

7*
1

1

3

1

I

I

1 9

3

44

48

3

1

4

3

II

8

3 1

A—Total . . 136 4 2 1 12 92 4 ... 7 19 3 1

B

—

Diseases ofHeartand
Aorta.

Wound of heart. . .

Tubercular pericarditis

Aneurism of heart . .

Aneurism cf asc. aorta
Cancer of heart . . .

Uncomplicated enlarge-

ment of heart, except
with adhe. peri. .

Mitral regurgitation .

Mitral obstruction . .

Aortic regurgitation .

Mitral-aortic valve dis.

Tricuspid valve disease
Fatty degeneration of

the heart ....

2

2

I

25
IO

II

33
21

32

3 1

1

11

1

1

70r8

3

11

20
8

25
26
1

I

I

I

I

3

I

...

I

2

I

2

1

7
10

1

2

IT

I

1

8org

5
6
2

1

4

1

...

I

I

• ••

1

1

2

2

2

2

5
1

5

I

...

...

...

...

...

...

2

I

1

...

...

...

...

...

"'

7

3

"<5

2

3

4

2

...

1

...

...

1

3
I

1

2

Total affection ofheart
andpericardium . .

Total with valvular
180

118

104

78

8

4

4

4

35

25

27

14

2

1

1 2

1

19

8

1

1

27

15

1

1

8

7

17 7 1 ... ... ... 7 1 2 2

—
...

C

—

Diseases of L tings
and Pleura.

Pneumonia ....

Pneumothorax . . .

Phthisis

Emphysema ....

49
22

14
8

126
8

10

5
1

6
1

7

1

...

—

1

...

17

3

4

32
6
1

1

1

2

1

17

13

5
6

63
1

I 2

1

1 1

1

10

...

...

...

IO

5

4
2

15

2

6

3
1

1

T

I

2

1

C—Total . . 237 20 1

—
1 63 2

——
3 105 1 4 1 11 38 11 2 3

D

—

Ulcers, Cancers of
(Esophagus. 2 ...

—
2 2

E

—

Diseases ofA bdomen.
Peritonitis includ. 6 of

tubercular peritonitis,

notinclu. 5 of phthisis
Abscess of liver, 3 ; of
diaphragm, 1 ; diaphr.
hernia, 1 ; tumour con-
nected with stomach, 1

71

6

3 1 ... 1 5

2

...

1

... 45

2

...

I

6 ... ... ... 12

2

1 ...

E—Total . . 77 3 1 1 7 1 47 f 6 14 2 1
Uncomplic. pericarditis
Uncomplicated peri-

cardial adhesions . .

1

1

1

1

1

1

Grand Total . 651 138
1 12 4 39 109 ~s 1 5 272 4 8 2 28

23

L04

26

19

6

12

2

Bright's Disease. 285 129 10 4 ^7 46 3 3 1 61 6 4 1

"

- 3

3



(C.) PERICARDITIS IN ITS ASSOCIATION WITH OTHER DISEASES.

Cases collected from all sources.

A. B. c. D.

CASES.
1 E '5

Post-Mortem
Record, St.

klary'sHospital

Pericarditis.

Pathological
Transactions.

Pericarditis.

&
° *

S3 3 qL

U E3
u, v ~
cS.l
~°

General.

Partial

General.

Partial.

Various

Peric

19

35

?

15

8

3

I

I

13

1 !

A—With general or Constitutional Diseases:

—

Erysipelas (included with Pyaemia, St. Mary's Hospital) 4

4

3

1

1

3

...

1?

S

...

I

1

X

:::

3
1

1

1

1

1

26 or 27 5 4 7 1 8

2?—With Affections of the Heart and Aorta :—

Blow over the heart (i), fracture of the sternum (i) .

Cancer of heart, pericardium or neighbourhood . . .

Enlargement of heart without assigned complications.

Valvular disease of heart

1

3 or 4
2

2

18

1

2

1

1

1

is

...

...

1

4

...

1

1

2

3

3
1

...

...

...

1

1

2

2

"8

26 12 5 11 1 15

C—With Affections of the Lungs and Pleura :—

J. 1 I - 1 1 ill J Ilia. VIZ. ^i*~*«* J J X J f

Communication between pericardium and abscess ot lung

10

5
8

1

8

5
2

3
2

1

1

...

...

...

11

12

3
1

1

24 15 6 1 28

t\ ...A«.«./4 f-,\' clr»iioh nicer d')'. and cancer (i)
JJ—With wound ^i;, siougn \ii ,

uiuci vv» ww '

1 2 1

£—With Affections of the Abdomen, including the

Diaphragm :— . .

Diaphragmatic hernia (i) ; tumour connected with

Abscess of liver (3) ; one communicated with pericar-

3

2

2

1 1

1

3 5 1 1

Pericarditis not associated with other affections . .
. 2? 1 1 1 13

136 40* 16* 32 5 79

* Not including those from Bright's disease
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the points of suppurative inflammation minutely scattered

through the muscular walls of the organ, just as pleurisy is

caused by the masses of suppurative inflammation spread

through the lungs. Dr. Moxon 1 has seen several cases of

pyaemic abscesses of the heart, mostly in youths with sup-
purative periostitis, or acute necrosis of the long bones, in

which pericarditis was often caused by the bursting of small
abscesses into the pericardium. This is not however the
invariable mode in which pericarditis is caused by pysemic
abscesses of the heart, since in my case, just given, and in Mr.
Stanley's, 2 there was evidently no rupture of the minute
collections of pus in the walls of the heart. Dr. Moxon finds
that in cases with pyaemic inflammation of the lung near its

surface the pleura becomes involved, and thus every diseased
portion of tissue is covered with a layer of lymph

; and that
when general pleurisy takes place, the abscess has generally
burst into the pleura, and so caused the serous inflammation
(p. 32). This well represents the parallel conditions in cases
of pericarditis caused by pyaemic abscesses in the heart.
Another case may be named, a man, who had rigors on the

day after being operated upon for perineal fistula, and was
seized on the following day with violent pain in the region
of the heart, the sounds of which were natural. Next "day
there was a distinct pericardial friction-sound, which was
feeble in the evening, and was not again distinctly audible
He died on the twelfth day after the operation, and the
pericardium was found to be adherent to the heart by a thick
layer of recent lymph. In this case, unlike that related above,
the pyaemic inflammation evidently struck directly at the'
pericardium, since violent pain seized the heart the clay

Medico-Chirurgical Transactions, vii. 323.
'
P

"
—

VOL. IV.
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after the operation, and next day there was a pericardial

friction-sound. These two cases show the rapidity with

which the processes of inflammation pass through their stages

in pyaemia.

Pyaemia, including with it erysipelas, was a much more
frequent cause of pericarditis in Dr. Chambers' cases observed

in St. George's Hospital (22 or 23 in 81, or' 1 in 3-8 of the

cases of pericarditis that had neither acute rheumatism nor

Bright's disease) than in those recorded in St. Mary's Hospital

(3 in 46, or 1 in 136 ; or including partial pericarditis 6 in 56,

or 1 in 9/5).

Fever, in which the serous inflammations are rare, was only

associated with pericarditis in six instances among those from

every source. This does not include one of small-pox,

properly pyaemic, nor one of scarlet fever.

Those constitutional diseases, tubercle, cancer, and syphilis,

were very rarely complicated with pericarditis, or in only one

each among the whole of the combined cases, not including

however tubercular pericarditis or cancer of the heart, in which

the action of the disease was strictly local.

One single instance of cholera, which is so closely con-

nected with acute rheumatism, had pericarditis. This occurred

among the collected cases.

The case of pericarditis associated with disease of the

supra-renal capsules is figured at page 5. This man could

not lie down, his chest was universally dull on percussion

in front and at the left side, and the sounds and impulse

of his heart were absent. Upon these grounds Sir James

Alderson, under whose care he was, correctly inferred that

he had pericarditis.

(B.) Affections of the Heart and Aorta.—In one case, a man,

pericarditis was caused by a wound of the heart. The right

ventricle was penetrated by a wound about half an inch long,
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and the surface of the heart and that of the pericardial sac

were covered with recent lymph, stained red in many places.

He survived the injury nearly five days. The left ventricle

was penetrated by a wound half an inch long. In another

patient who survived nearly two days, fibrinous coagula

were found on either side of the wound, but there was no

definite note of pericarditis. Pericarditis was caused by an

injury inflicted over the region of the heart in two of the

collected cases.

Local affections of the pericardium itself, and of the im-

mediately adjoining structures, whether bearing upon it from

within, and occupying the walls of the heart or ascending

aorta, or from without, and seated in the neighbouring tissues,

all tend to produce pericarditis. Tubercular pericarditis

occurred in two instances ; and as tubercular disease of the

pericardium is rare, it is evident that this affection has a strong

tendency to inflame the surface of the heart.

Among the affections of the structure of the heart that

excited pericarditis by bearing outward upon the pericardial

surface of the heart, there were four cases with cancer of the

heart ; two with fibroid disease of the heart, in which the

disease extended to the surface of the organ ; and two of

abscess of the heart, in one at least of which, described by
Dr. Graves, there was no pyaemia, and in which instance the

abscess contained two ounces of pus, and did not therefore

cause pericarditis by bursting into the sac. These cases are

derived from all sources.

Aneurism of the heart was the cause of pericarditis in

another patient, a well-formed woman, aged 53. The peri-

cardium was distended with about eight ounces of fluid, and
was adherent in front to the right ventricle, and behind to

the left ventricle by quite recent attachments. The mitral
valve was thickened and incompetent. An aneurism was

N 2
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discovered, on examination, in front of the left ventricle

about the size of a small orange. The walls of the left

ventricle were thickened, but in the position of the sac there

was not a trace left of muscular tissue, and the wall was only-

formed by the parietal layer.

In all these cases, whether of cancer, fibroid disease, abscess,

or aneurism of the heart with pericarditis, the inflammation
of the surface of the heart is excited in the same manner.
The new mass projecting into the pericardium, and bearing
upon it during the active contraction of the organ with a rude
and unaccustomed force, excites inflammation in the opposite
surfaces of the heart and the pericardial sac, and so establishes

pericarditis.

Aneurism of the ascending aorta excited pericarditis in

eight of the cases derived from all sources < and three of the
twenty-six cases of that affection observed in St. Mary's
Hospital presented evidence of previo us pericarditis in the
form of pericardial adhesion. In these cases the pericarditis

is excited by the constantly enlarging aneurism bearing
upon the pericardium, in the same manner that it is ex-
cited by cancer, abscess, fibroid disease, and aneurism of
the heart.

Cases with valvular disease of the heart, including all its

varieties, without Bright's disease, were attacked with peri-

carditis in definite, but by no means frequent members, since
that affection appeared in only six of the 117 fatal cases in

which the valves of the heart were incompetent (1 in 20).

These proportions are increased if we strike out the thirty

cases of the class under examination in which there were com-
plete adhesions of the heart, and in which pericarditis was
therefore forbidden. Thus corrected, the attacks of peri-

carditis number 6 in 87 (or 1 in 14-5). It will be interesting
to ascertain whether valvular incompetence with Blight's
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disease was more frequently visited with pericarditis than

when it existed free from that affection. In 78 cases of

Bright's disease with imperfection of the valves, five had peri-

carditis (1 in 15-6), or, deducting nine in which the heart was

completely adherent, the numbers stand 5 in 69 or I in 14.

From these comparative results it would seem that Bright's

disease scarcely increases the tendency to pericarditis m

valvular disease of the heart, for the proportion is almost

identical in the two sets of cases. Partial pericarditis was

present in four of the 117 cases with valvular insufficiency that

were free from Bright's disease; and in three of the 78 cases

of that class in which the kidneys were affected.

The six cases of pericarditis have been just distributed over

the whole series of cases with valvular disease, the varieties

of the affection being merged under one common title. If,

however, we distinguish the different affections of the valves

from each other, we find a remarkable difference in the pro-

portion in which they were respectively attacked with peri-

carditis. The cases of mitral incompetence included all but

one of those attacks of pericarditis, or 5 in 32 ;
or, deducting

12 with complete adhesions of the heart, 5 in 20 or 1 in 4 of

those cases were thus affected. The remaining instance of

pericarditis appeared in one of the thirty-one cases of mitral-

aortic insufficiency, or, deducting fourteen with complete

pericardial adhesions, I in 17 of those cases. Not one of

thirty-two cases with aotic valve-disease, or of twenty cases

with mitral obstruction, had pericarditis.

Pericarditis in case of valvular disease had a strong but not

exclusive preference for mitral incompetence among the

collected cases, including those in the Pathological Transactions,

for among eleven cases in which the affection of the valve

was specified, eight had mitral insufficiency, while two had

mitral-aortic, and one had aortic valve-disease. May not the
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comparative frequency of pericarditis in mitral valve-disease

be due to the resistance to the flow of blood through the

lungs, and the consequent distension of the right ventricle

with blood ; the powerful action of that ventricle, which

presses so strongly upon the walls of the chest in front ; and

the fulness of the coronary veins—which occur in the final

stage of that affection ?

The cases of pericarditis in Bright's disease, with valvular

insufficiency, were equally distributed over the whole series

;

two with mitral incompetence, one with mitral contraction,

one with aortic and one with mitral-aortic valve-disease being-

thus affected.

Pericarditis attacked one case in which there was hyper-

trophy of the heart without valvular disease, or any other

complication except pericardial adhesion. There were alto-

gether eleven cases of hypertrophy of the heart thus circum-

stanced, and as in six of them the heart was adherent,

rendering pericarditis impossible, that affection attacked one

in five case of this class.

It will be well to inquire as to the proportion in which

pericarditis attacked cases with and without hypertrophy of

the heart. The heart was enlarged in 130 out of 655 cases of

all the kinds enumerated in the supplementary table at page

175, that were free from Bright's disease, and among these

130 cases, 12, or 1 in 11, had pericarditis. The heart was

diseased in 86 of those cases in which the organ was enlarged,

excluding eleven without other complications except adhesion
;

and including those cases with adherent pericardium, the

heart was not diseased in 45 instances. Of the cases just

referred to, 26 of the 86, and 9 of the 45, had pericardial

adhesions, and could not therefore have pericarditis. After

deducting the cases with adhesions, 7 in 60 (or 3 in 8-6), with

disease of the heart, and 5 of the 36 (or 1 in 7). without other
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affection than hypertrophy of that organ, had pericarditis.

Without going into detail it may be briefly stated that of the

rest of the cases, after deducting those with adherent peri-

cardium, 6 in 104 (or 1 in 18) of those in which the heart was

rather large, 4 in 267 (or I in 66) of those in which that organ

was natural in size, and 1 of the 26, in which it was small,

had pericarditis.

These returns make it evident that enlargement, or hyper-

trophy of the heart exercises a powerful influence on the

production of pericarditis. Besides the cases enumerated,

there were 107 (or 1 in 6) in which the size of the heart was

not described, and of these sixteen (or 1 in 67) had pericardial

adhesions, and nineteen (or 1 in 4, excluding those with

adhesions) had pericarditis. It thus appears that the size of

the heart was not described in nearly one-half of the cases

with pericarditis, owing evidently to the mind of the reporter

being preoccupied by the morbid anatomy of the inflamed

organ. One of the cases in which the size of the heart is not

noted had mitral incompetence, and may therefore be ranked

with those in which the organ was enlarged ; and ten of them

had pneumonia (in 6), pleurisy (in 3), or empyema (in 1).

In these ten cases the labour of the right ventricle must have

been increased and prolonged, with the effect of enlarging the

right side of the heart. This would tell more on the cases

with pleuro-pneumonia than in those with simple pleurisy or

empyema, but in such cases, with much effusion into one side

of the chest, the obstacle to the stream of blood through the

lungs is often great. This was well evidenced in a case

already alluded to at p. 227, vol. iii., of extensive effusion into

the right side of the chest which I saw through the kindness

of Dr. Wane. Mr. James Lane drew off a large quantity of

fluid from the affected side. Before its removal there was a

mitral murmur and doubling of the second sound. The
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doubling disappeared when the fluid was being extracted, and
after a time the murmur vanished. In these cases, therefore,

the prime effect of the spreading of inflammation from the

pleura to the pericardium was heightened by the added
secondary influence of the increased size and labour of the

right ventricle.

(C.) Eight patients with pneumonia (8 in 46), three with

pleurisy (3 in 26), and two with empyema (2 in 17) had

pericarditis. In all these cases (13 in 89), whether the

primary affection was pneumonia or pleurisy, it was the

pleurisy affecting the outer surface of the pericardium, and

spreading thence to its inner surface, that immediately kindled

the pericarditis.

Three of the eight cases with pneumonia and pericarditis

were under my care, but in none of them did I detect a

friction-sound.

Two of the three cases with pleurisy and pericarditis were

my patients, and in both of them friction-sound was heard.

One of these was a little girl, who had been attacked a

fortnight before with pain in the left side and over the heart,

and was brought to the hospital in the mother's arms, in

distress, pale, and breathing hurriedly. There was extensive

pleurisy of the left side, and next day there was dulness on

percussion, and a double, rather smooth friction-sound over

the whole pericardium. Chorea soon appeared, and on the

seventh day, when there was a mitral murmur, the effusion

had reached its acme. Two days later, when the friction-

sound was limited to the lower sternum, she died. The other

case was a man who had been ill six months with pleurisy of

the left side. On the eleventh day after admission double

pericardial friction-sound came into play, and continued to

the nineteenth day. After two days it vanished from over the

heart, and was only audible at the apex ; it was thus ten days
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later, and on the following day he died. The heart was

almost universally adherent by yellow lymph.

Although in these thirteen cases the pleurisy excited

inflammation of the exterior of the pericardial sac, which

travelled through its fibrous structure to its interior, and

then attacked the surface of the heart
;
yet in many of the

seventy-six other cases with pleuro-pneumonia or pleurisy the

exterior of the pericardium was inflamed, and yet the sac

proved to be a barrier to the inflammation, which did not

extend inwards so as to excite pericarditis. We have seen

that in rheumatic pericarditis the inflammation habitually

travels through the fibrous walls of the sac, and attacks

its exterior, or pleural surface, exciting pleurisy; so that

pericarditis tends to pass from within outwards much

more than pleurisy of the pericardium does so from without

inwards.

A case of pleurisy with pericarditis, under my care, that

recovered presented a peculiar pericardial friction-sound on

pressure, to the left of the lower sternum, that lasted about

three weeks.

I have just alluded to the important secondary influence

which the increased size and force of the right ventricle

exercises in reinforcing the primary influence of the extension

of the inflammation from the pleura to the pericardium in

cases of pneumonia and pleurisy.

Pericarditis attacked two cases of phthisis out of a total

number affected with that disease amounting to 12. This

does not include the two cases of tubercular pericarditis with

phthisis already spoken of. Dr. Stokes gives an important

case communicated to him by Dr. McDowell in which

pneumo-pericarditis was caused by a fistulous communication

between the pericardium and a small cavity at the summit of

the right lung
; the apices of both lungs were healthy, but the
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bases of both lungs were solidified from a deposit of miliary

tubercle and from pneumonia.1

(D.) Two cases were attacked with pericarditis owing to

disease of the oesophagus where it passes behind the peri-

cardium. In one of these patients, who was under the care

of Dr. Chambers, the oesophagus was ulcerated from the

bifurcation of the trachea to half an inch above the dia-

phragm. The ulcer gave way into the pericardium, which

was filled with fluid from the stomach, and the interior

of the sac was lined, and the heart was covered with recent

fibrin.

The other patient, with cancer of the oesophagus behind

the pericardium, a woman, aged 47, a cook, under my care,

complained of slight difficulty in swallowing, referred to the

fauces. A to-and-fro friction-sound, louder with the diastole

than the systole, was audible over the cardiac region, being-

most intense over the sixth cartilage, and heard from thence

to the ninth cartilage. Pleural friction was also present.

This patient died on the fifth day after admission.

(E.) There was a small and remarkable group of cases, in

which pericarditis was caused by affections involving the

diaphragm. One of them had diaphragmatic hernia ; two
others had abscess of the liver involving the diaphragm ; and

another had a tumour connected with the pericardium, and

communicating with the stomach.

In the case of diaphragmatic hernia which was under the

care of Sir James Alderson, the stomach, omentum, spleen,

and transverse colon were forced through an opening into the

left side of the chest, which contained six pints of liquid, partly

digested blood, partly food. The heart was displaced to the

right of the sternum, and there was pericarditis.

In one of two other cases an abscess, with thickened walls,

1 Dr. Stokes, On Diseases of the Heart and Aorta, p. 25.
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containing several ounces of greenish pus, was situated

between the pericardium and the liver, involving the dia-

phragm, and communicating with a small abscess in the liver.

The pericardium contained many ounces of puriform fluid,

and its lining membrane and the surface of the heart were

" hyperaemic," the latter being very red and velvety. In the

other case, the diaphragm was pushed up by the liver in a

conical projection, which was formed by an abscess occupying

the interior portion of the left lobe of the liver, and the

contiguous part of its right lobe. The pericardium contained

two or three ounces of turbid fluid, and the surface of the

heart was roughened by a recent deposit of lymph. Dr.

Graves gives an important case in which pneumo-pericarditis

was caused by a hepatic abscess which communicated with the

pericardium and the stomach.

In the fourth case the pericardium was full of thick

yellow fluid, and there were some nodules on the aorta ; a

dense white tumour which was interposed between the peri-

cardium and the diaphragm was softened in the middle, and
formed a cavity which communicated with the stomach and
spleen, and resembled an ulcer.

One case of peritonitis out of a total of 64 had general, and
another had partial pericarditis.

(F.) There remains one fatal case of pericarditis in which
there was no evidence that the affection was secondary to, or

associated with any other disease.

In this patient, a woman, aged 44, the pericardium was
nearly the eighth of an inch thick, and its sac contained a
large quantity of sero-purulent fluid. The surfaces of the heart
and the sac were covered with recent layers of plastic deposit,
which was arranged at the base in a honeycomb shape, and
was lengethened out at the apex into bands. The heart was
small, hard, and contracted

; the lungs were congested behind
;
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and there was a quarter of a pint of brown fluid , in each
lateral cavity of the chest.

Two cases of pericarditis, under my care in St. Mary's
Hospital, presented no other definite affection. One of these,

a schoolboy, aged 12, was attacked, eighteen days before his

admission, with pain in both sides of the chest, worse in the
left. On admission the impulse of the heart was in the fifth

space, there was fulness over the pericardium, dulness from
the second cartilage to the sixth, and a loud to-and-fro

sound, which was intensified by pressure, over the same region

and up to the top of the sternum. Next day the dulness

had lessened, but the friction-sound was strong and grating,

and extended beyond the region of dulness. For several

days it was more feeble and limited
; on the fourteenth, and

two days later, it was again louder, but on the nineteenth

day it had vanished. The other patient, a pregnant woman,
took cold six weeks before admission. The heart's action

was tumultuous, and on the third day the impulse extended
from the sternum to two inches and a half beyond the left

nipple, a to-and-fro sound appeared over and below the region

of the heart, and a mitral murmur at the apex. Next day
an impulse of a grating character, almost a thrill, extended

over the region of the friction-sound. These signs continued

with variations, but lessening, and on the fourteenth day the

impulse had shrunk inwards for two inches and a half, being

bounded by the nipple line. Three days later a systolic

murmur was converted by pressure into a friction-sound, which

disappeared on the eighteenth day.
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The Treatment of Pericarditis.

Pericarditis, as we have just seen, is so rarely met with

except as a combination of, or associated with, some other

disease, that in the treatment of such cases we have to con-

sider mainly the primary affection, and along with this the

local management of the secondary inflammations of the

pericardium. I shall of course here practically limit myself

to this latter and local point. It will be important, however,

to touch upon the measures, in the treatment of the main

disease, that may tend to prevent the occurrence of peri-

carditis. I shall briefly consider (i) the preventive treatment

of acute rheumatism, in relation to the possible occurrence

of pericarditis, and (2) the local treatment that the presence

of pericarditis may render desirable in those diseases which are

more or less frequently complicated with that affection.

1. The chief objects to be kept in view in the treatment of

acute rheumatism are, (1) the mitigation of the endocarditis

that is the usual and natural effect of that disease, and (2)

the prevention of pericarditis, which, though the frequent, is

not the customary complication of that disease. Fortunately

the measures that tend to palliate the inflammation of the

interior of the heart tend also to prevent the inflammation of

the exterior of that organ. The Address in Medicine, given

at the meeting of the British Medicine Association in New-
castle-on-Tyne, was devoted to the treatment of acute

rheumatism by rest and the relief of local pain, with a view to

prevent pericarditis and lessen the severity and permanent
ill effects of endocarditis. The absolute rest of every limb

and joint
; and the soothing application of the belladonna
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and chloroform liniment, sprinkled on cotton-wool, to the

affected joints, supported by flannel, applied over the seat

of pain with uniform and comfortable pressure, are the most
important measures in the treatment of acute rheumatism for

the prevention of pericarditis. The rest and support of the

affected joints should be strictly maintained for several days
after the disappearance of the local inflammation

; for the too

early use of an affected joint or limb, after the relief of pain

and swelling, often leads to a relapse, first attacking the

joints of the over-used limb, extending to other joints, and

often producing endocarditis and pericarditis. I have given

at pp. 275, 276, vol. iii., brief notes of six cases in which a

relapse of the joint affection, usually thus occasioned, induced

endocarditis and pericarditis.

2. The employment of a few leeches, and the application

of cotton-wool or a poultice, sprinkled with the belladonna

and chloroform liniment, over the region of the heart during

the early and painful period of an attack of pericarditis, are

the means that I have for a long time employed in the treat-

ment of that affection.

I have before me the collected notes of 36 cases of peri-

carditis, in which several leeches were applied over the region

of the heart. In 29 of these cases there was pain over the

region of the inflamed pericardium, and in seven of them

there was no note of the presence of pain. In 24 of the

cases suffering from pain, marked relief, sometimes complete,

followed upon the application of the leeches ; and this relief

in a fair proportion of the cases so speedily followed the local

bleeding that the relief must be attributed to the leeching.

Brief notes of cases in which the application of leeches

relieved the pain over the region of the inflamed pericardium

will be found in the preceding (pp. 276, 287, 303, 314, vol. iii.).

The local bleeding, besides assuaging the local pa : n, lessened
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the oppression in the chest and the difficulty of respiration in

many cases.

In one instance leeches were applied over the seat of pain

five times
; although on each occasion relief seemed to follow,

yet the pain soon again increased.

In five cases leeches gave little or no relief. Although in

these cases pain was not materially lessened by the local

bleeding, yet in every instance but one, its action on the

patients' state seemed to be favourable. In that patient (17),

whose case has been already referred to at pp. 287, 304, 309,

312, vol. iii., there was pain over the heart, the action of which
was very tumultuous at the time of admission. Leeches were
applied with great relief, but unfortunately the bleeding from
one of them could not be stopped, and she lost much blood.

After this the action of the heart was irregular and inter-

mittent, and she was evidently weakened by the haemorrhage.

She finally died after a long and severe illness, which was
closed by an attack of small-pox.

The employment of leeches produced a definite but very
variable effect on the friction-sound, and tended to lessen the
force and extent of the impulse. Sometimes the friction-

sound was lessened in intensity (in 8), but as often it became
more intense (in 8) after the local bleeding. In one patient

(35, PP- 35> 81) its effect was to suspend the rubbing sound,
which had been previously extensive and rough, for one day

;

but in the evening pain returned, and with it the frottement
over the region of the heart. Another patient (16) on admis-
sion had excessive pain across the heart, where there was a
double thrill, and a double harsh scraping friction-sound

;

four leeches were applied
; and next morning there was

scarcely any pain, no friction-sound, and no note of thrill.

The friction -sound returned on pressure that afternoon, and
was again present on the following clay. In one instance—
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I speak from memory—I examined a patient with pericarditis

immediately after the withdrawal of leeches, and found that

the friction-sound that had been previously audible was

entirely abolished. This disappearance of the friction-sound

in such a case is evidently not due to any change in the

character of the lymph on the surfaces of the heart and

sac, although their vascularity may be lessened, but to the

diminished force of the action of the organ. In direct confirma-

tion of this, we have already seen that in several cases friction-

sound was abolished, suspended, or softened, by the weakening

of the action of the heart (see p. 309, vol. iii., p. 81, vol. iv.).

The effect of leeching the region of the heart on the amount

of effusion in the pericardium in cases of pericarditis was not

very marked. The leeches were applied at the time of the

acme of the effusion in ten cases, and in all of them but two

the amount of effusion had lessened on the following day,

_and in the remaining two on the third day after the local

bleeding, which lessened local pain in eight of these cases.

To balance these instances, in eight others the effusion in-

creased after the application of the leeches, and attained its

acme in a day or two ; at the same time, however, the pain

over the region of the heart was relieved in six of those cases,

but was not so in two of them.

Blisters applied over the heart are frequently employed in

the treatment of pericarditis. I resorted to them occasionally

up to the year 1856. I cannot, however, find any instance in

which they appeared to be of service, and they were certainly,

in some cases, a source of discomfort. It is evident that a

blister over the region of the heart adds a second and outward

inflammation to the primary and inward inflammation, and it

therefore, unless there is a counterbalancing gain, increases

the evil. Blisters were the definite cause of mischief in a

case that I shall have occasion to quote when I speak of the
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removal of the fluid from the distended pericardium. In

that instance they were applied seven times in succession over

the prsecordial region. A blister cannot alter the lymph
covering the heart and lining the sac ; and cannot directly

lessen the amount of fluid in the pericardium, which, as we
have again and again seen, tends of itself to diminish rapidly

when it has reached its acme. It appears to me that a blister

over the distended pericardium would rather increase than

lessen the morbid supply of blood to those inflamed parts to

which it is so contiguous. Blisters, besides inflicting local

injury, taint the blood by increasing its fibrin, and are apt to

lead to a secondary and low kind of inflammation in distant

parts, and perhaps even to degrade the character of the

pericardial inflammation itself, and to prolong its existence.

It may be said that exciting pain at the surface of the

chest in these cases lessens the severity of the internal pain.

This is true, but this effect may be induced innocuously, by
the application of chloroform over the seat of suffering, com-
bined with belladonna liniment, sprinkled on cotton-wool, and
covered with oiled silk.

Paracentesis of the Pericardium.—We have seen again and
again that when the fluid in the pericardium has reached its

acme, it very soon begins to diminish. It is therefore evident
that puncture of the pericardium is very seldom called for.

In some rare instances, however, the quantity of serum in the
sac is so great as to interfere seriously with the action of the
heart, breathing, swallowing, and speech

;
owing to the com-

pression of the auricles and venae cavae, the trachea and left

bronchus, the oesophagus and the descending aorta
; and the

inflammation of the recurrent nerve. Generally the fluid of
itself lessens so quickly that these threatening symptoms
pass by without real danger to life. In some rare instances,
however, life is in danger owing to the distension of the

VOL. IV.
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pericardium, and then paracentesis of the pericardium may
become urgently called for.

Riolan, 1 in 1649, proposed that in dropsy of the pericardium,

the sac might be opened- by trephining the sternum an inch

from the ensiform cartilage. Senac, 2 and Laennec,3 at long

intervals, both gave the same advice, the point selected by

Laennec being immediately above the ensiform cartilage.

Desault 4 attempted to open the pericardium between the

sixth and seventh ribs, and Larrey,5 between the fifth and

sixth libs ; but they both evidently failed to enter the peri-

cardium. Romero 5 opened the pericardial sac in three cases

of" hydro-pericardium," twice with success, through an incision

made in the fifth space, near the junction of the cartilages to

the ribs, this wound being made, partly to explore, partly to

open the pericardium or the pleura. The first circumstantial

account of tapping the pericardium was in a patient of

Skoda's, with pericarditis from cancer of the heart, operated

upon by Schuh in 1840, 4 who first inserted a trochar by a

perpendicular puncture through the third space close to the

sternum over the great arteries, and failing to get fluid, pene-

trated the sac through the fourth space and obtained a certain

amount of reddish serum. This patient lived for nearly six

months, and died with extensive cancer of the chest. 6 In

1 Encheiridium Anatomicum et ftathologicum, p. 213.

2 Senac, De la Structure du Cosur, ii. 369.

3 Laennec, Traite de VAtiscultation Mddiate.

4 Trousseau et Lasegue, Arch. Gdn. de Med., Nov. 1854.

5 Diet, des Sc. MMicales, v. xl. p. 370. These cases are given

imperfectly.

0 Trousseau and Lasegue publish this case at length in the Archives.

but in his Clinique Medicate Trousseau states that Schuh penetrated in

his first puncture a mass of cancer, altogether of a thickness of six

inches, which had invaded the sternum. It was not, however, until more

than a month after the operation that this tumour showed itself. Arch.

G. dc M/d., 1854, p. 520.
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1 84 1 Heger performed paracentesis of the pericardium in

another patient of Skoda's, with pericarditis. He entered the

pericardium through the fifth space, two inches from the left

border of the sternum. Altogether 1,500 grammes (about 48
ounces) of a brownish serum, finely fiocculent, escaped, and
nineteen days later, the fluid having re-accumulated, he again

punctured the pericardium at the same place, and 500
grammes (about 16 ounces) of a reddish troubled fluid

escaped in the course of four hours. This patient died fifty-

one days after the second operation. The pericardium was
in great part adherent, and there were nine and five pints

respectively in the two sides of the chest, and a tubercular

cavity of the left lung. These two patients died from the
primary diseases, cancer and tubercle

; but both operations

were successful.

Behier thought that he punctured the pericardium through
the sixth left space in a case related by him in 1854; the
patient died twenty-six days afterwards, but there was no
pericarditis, and no mark of puncture in the walls of the sac.

Jobert, 1 in 1854, after cutting the skin, punctured the peri-

cardium with a trochar, in a case of pericarditis, a patient of
M. Trousseau's, through the fifth left space, V2 inch from the
edge of the sternum. The cannula was agitated by the
beating of the heart—the fluid came at first in drops and
then very slowly, and altogether 400 grammes (about 13
ounces) of liquid flowed in the course of an hour and a half.

The patient left the hospital eleven weeks after the operation,
suffering from phthisis. Trousseau, 2 in 1856, operated on
another case, and opened the chest with a bistoury below the
nipple through the nearest intercostal space, and penetrated
into the pericardium, from which flowed nearly 100 grammes

1 Trousseau et Lasdgue, Arch. G. de MM., 1854.
2 Trousseau, Clinical Medicine. New Syd. Soc, iii. 365

O 2
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(about three ounces) of a red serosity ; and twice as much

yellow serum came from the pleura. The patient died five

days after the operation. The last of the French operators

that I shall name was M. Aran, 1 who in 1855, after cutting

through the skin, penetrated the pericardium with a trochar

through the fifth space, about an inch from the extreme limit

of pericardial dulness, and withdrew about 350 grammes (fully

11 ounces) of reddish transparent fluid, and then injected a

solution of iodine. Twelve days later he tapped a second

time and withdrew 1,350 grammes (about 40 ounces) of albu-

minous liquid. This patient recovered from the operation,

but three months later presented signs of phthisis.

I have now to speak of two important cases of pericarditis

with symptoms threatening life, in which Dr. Clifford Allbutt

resolved with his colleagues on the performance of paracentesis

of the pericardium. One of these cases was operated upon

by Mr. Wheelhouse, who vividly describes the condition of

the patient and the steps of the operation. He found the

patient sitting up in bed, his head resting on his hands, his

elbows on his knees, struggling for breath. I quote the

following from his description, and refer to his paper for the

full details of the operation ; and the precautions adopted

during its performance :—" I chose for my purpose a small

trochar. This I placed on the upper margin of the fifth rib,

half an inch to the left of the sternum; and inclining it

upwards and inwards, thrust it steadily forwards through the

intercostal space towards what I believed to be the centre of

the ventricle. I pushed it onwards until I could distinctly

feel the movements of the heart with the instrument
;
and

then, sheathing the point, I advanced the cannula well up to

the heart, until I could feel and see, and demonstrate to those

1 Bulletin de VAccuUmie Royale de MMecine, xxi. 142.
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around, the impulse of the heart as communicated to the

instrument. The trochar was then withdrawn, and the fluid

allowed to escape. This it did at first in a steady stream,

which soon subsided into a saltatory flow coincident with the

heart's contractions. The fluid consisted of a pale pink

coagulable serum, and, upon the whole, about three ounces

escaped. During the operation the patient gradually obtained

relief; and after the cannula was withdrawn, the bed-rest was
removed, and he was able to lie down." 1 This patient com-
pletely recovered, and was in perfect health the other day
when Mr. Wheelhouse, in reply to my inquiries, kindly

informed me as to the state of the patient. In the second
of Dr. Clifford Allbutt's patients Mr. Teale drew off, as Mr.
Wheelhouse had done, through a fine cannula five ounces of
fluid which gave the patient great relief. The re-accumulation

of the fluid called for a second operation, which was per-

formed with considerable relief. Finally however, this

patient, a girl, died of bronchitis. 2

The operation has been performed within the last three
years on three occasions, and I owe the references to these
cases to the kindness of Mr. Holmes. M. Villeneuve, in

1873, operated by means of the aspirator, on a child with
arching and fluctuation over the precordial region. He
punctured the tumour at its most prominent part, and

'

removed two syringefuls of serum. On withdrawing the
cannula, a jet of liquid spirted out of the wound, which
remained open owing to the internal wall of the cavity
having been very much thinned by the repeated application
of blisters, seven of them having been placed one after
another, without any improvement, on the same place. A
pericardial fistula, yielding pus, was established and did not

1 See British MedicalJournal, Oct. 10, 1868, p. 385.
' Sec Dn C,ifford Allbutt's important paper, 'Lancet, 1 869, i. S07.
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heal up until the sixth month after the operation. 1 In the

other case, a man in whom paracentesis of the chest and

abdomen had already been performed, Dr. Valtosta, in 1874,

opened the pericardium by making an incision over the fifth

space, commencing about half an inch from the sternum.

The layers of muscles were then carefully divided and an

elastic dilatation was felt. A puncture was made in this,

the point of a small trochar was introduced, and about ten

ounces of fluid was removed with immediate relief. This

patient died four weeks after the performance of the opera-

tion. 2 M. Chairon contributed a third case in 1875, in which

more than 1,000 grammes (about 33 ounces) of liquid were

removed from the pericardium. The result is not given.

With reference to the method of operation, he says the spot

to be preferred is the fifth intercostal space, at an inter-

mediate point between the nipple and the sternum, rather

nearer to the former, always being guided by the apex of

the heart. The aspiratory method should, he considers, be

preferred. 3

Proposed Operation for Paracentesis of the Pericardium.—
This operation cannot well be called for unless the amount of

effusion into the pericardium be so great as to compress the

vense cavai and the auricles, the oesophagus, trachea, and

left bronchus, and the descending aorta, so as to interfere

with the action of the heart, swallowing, breathing, and the

supply of blood to the abdomen and lower limbs. Under

these circumstances the pericardial sac is greatly distended

downwards towards the abdomen, and the heart itself is

elevated. The result is that the mass of the fluid occupies

a large space below the heart, measuring between one and

two inches from above downwards, between the lower surface

1 Loudon Medical Record, iii. p. 532.

- Ibid. pp. 275, 532.
;l Ibid. p. 694,
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of the ventricles and the floor of the pericardium, where it is

formed by the central tendon of the diaphragm ;
which is

depressed downwards almost or quite to the level of the

upper border of the sixth space, in the manner represented in

the figures at pages u, 44, 48, and no, and also, in principle,

in Pirogoff's important work.

When it is considered that in these serious cases the lower

border of the heart is above, while the mass of the fluid is be-

low the level of the lower edge of the fifth cartilage, I advise

that the fine trochar, such as that used by M. Aran, Mr.

Wheelhouse, Mr. Teale, and M. Chairon, should be inserted

into the distended pericardium at a point just above the upper

edge of the sixth cartilage at the lowest part of its curve,

more than an inch within the mammary line ; and that the

instrument should penetrate gently inwards with a direction

slightly downwards, so that it may advance into the collection

of fluid below the level of the heart ; and that the liquid

should be slowly and gently extracted by the use of a

syringe or the aspirator. By this proceeding the collected

fluid will be alone penetrated and the heart will be quite

untouched. Extensive incisions and the injection of irritating

fluids should of course be avoided.

In every case in which the heart has been previously healthy

and is of the natural size, its lower border is elevated above

the level of the fifth space when the effusion into the peri-

cardium is at its height, so that in such cases the procedure I

have advised, which has the sanction of Aran's and Chairon's

operations, can be performed with ease and safety.

When, however, the heart is enlarged owing to the existence

of valvular disease of some standing, the heart is sometimes,

as in the cases spoken of at page 42, to be felt beating in the
fifth or even the sixth space at the time of the acme of the
effusion, when the urgent distress and danger of the patient
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may demand paracentesis of the pericardium. Under such

circumstances, which can be readily discovered by ascertain-

ing the position of the impulse—which should always be some
distance above the point of penetration, for a thin layer of

fluid interposes itself between the surface of the heart above

its lower border and the front of the chest—another point

than that just indicated in the fifth space must be chosen for

the operation. This point should then be selected at the

space between the left edge of the ensiform cartilage and the

right border of the seventh cartilage in the epigastric region
;

or, if needful, owing to its margin being covered by the

seventh costal cartilage, the ensiform cartilage at its left

border may itself be perforated, first with the point of a

bistoury, and then with the fine trochar. Trousseau states

that Larrey advised that the puncture of the pericardium

should be made through this space; but in the operation

which he performed with a view—erroneous in this instance

—to enter the pericardial sac, that great surgeon, as we have

seen, entered the cavity of the chest between the fifth and

sixth ribs. The lower border of the fully distended peri-

cardium is usually a little above, and sometimes even below,

the lower end of the ensiform cartilage, as in figure 10, page

48 ; which is from a case, exactly in point, with mitral

regurgitation and enlargement of the heart ; and the peri-

cardium may therefore be safely punctured through a point

corresponding to the middle or the lower portion of that

cartilage. The presence or absence of the impulse of the

right ventricle in the epigastric space, and the position of the

lower border of the pericardial dulness in that space, must

be previously ascertained. Those two important points of

diagnosis, which can be readily made, will prove a safe

guide to the surgeon as to the place which he should select

for the operation, which he will rightly fix sufficiently below
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the seat of the impulse, so as to avoid the heart ; and suffici-

ently above the lower border of pericardial dulness, so as

to prevent the cannula being tilted upwards when the floor of

the pericardium elevates itself as the sac is being emptied.

When he pushes the trochar onwards, he must use all the

precautions so clearly described by Mr. Wheelhouse, so

that if the point of the instrument comes upon the front

of the heart, he may withdraw the trochar at the same

time that he gently presses the cannula forwards and

downwards.

In the great majority of cases the fluid, after it has reached

its acme, soon begins to lessen, and continues to do so steadily

from day to day. Under these circumstances I do not advise

the use either of aperients, which tend to disturb and lower

the patient, or of diuretics. If, however, the quantity of the

fluid is stationary, or lessens very slowly, then diuretics may
sometimes be of use.
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ADHERENT PERICARDIUM.

THE discovery of adherent pericardium during life is in

some cases impossible, and in some, doubtful or difficult
;

but in others, and these are amongst the most important

cases, its existence may be ascertained during life on

reasonable and well-ascertained grounds.

When the adhesions are partial, or when the heart, though

completely adherent, is small, is not bound by external

adhesions to the anterior walls of the chest, and is covered

to the natural extent by the lungs, their expansion being

free and unconstrained, then the varying relation of the

heart and lungs to the chest is quite natural, and the diagnosis

of the adhesions is impossible. If the adherent heart be

enlarged, and is not attached to the lower half of the sternum

and the cardiac cartilages by combined pericardial and pleural

adhesions, so that the active or automatic and the passive or

respiratory movements of the heart are scarcely or but little

interfered with, the inspiratory expansion of the lungs is freely

permitted, and the diagnosis of the adherent pericardium may
be difficult, obscure, or even impossible.

When, however, the heart is, as usual, enlarged, being often

affected with valvular disease, the adhesions may be short,

fibrous, and binding; and the front of the organ maybe fixed
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to the two lower thirds of the sternum and the adjoining

cartilages by pleuro-pericardial adhesions, so that the auto-

matic and respiratory movements of the heart, and the inspira-

tory expansion of the lungs, are restrained ; thus the discovery

of the adhesions during life may generally in such cases be

made by a careful study of the physical signs ; its diagnosis

being the more certain and easy in proportion as the heart

is more enlarged, and more firmly fixed to the anterior walls

of the chest.

Anatomical Description of Adherent Pericardium.

Partial Adhesions.—Pericardial adhesions vary greatly in

firmness of tissue and length of fibre, and when they

are partial, they are usually longer than when they are

general.

Four conditions seem to regulate the position, extent, and

firmness of partial adhesions of the heart. (i) The amount

of movement of the various parts of the heart and arteries

;

for it is evident that the more limited the movement of any

part, the greater must be its tendency to adhesion : the re-

lation of the surrounding sac (2) to the heart ; and (3) to the

outer borders of the pericardium, which are close to the heart,

and are therefore more often adherent : (4) the gravitation

of the heart in the fluid, since the posterior or depending

parts of the heart, when the patient lies on the back, attach

themselves readily to the parts on which they rest.

Partial adhesions take place most frequently near the apex

and along the line of the ventricular septum ; at the outer

border of the left ventricle and the outer side of the right

auricle, where the movements of those cavities are most

limited, and to which parts the outer borders of the sac cling
;
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the posterior surfaces of the left auricle and of the ventricles

which rest upon the sac ; and the great arteries at their higher
parts, where the extent of their movement is least, and where
they are most contiguous to the pericardium. The visible

commencement of the ascending aorta is often free from
adhesions, owing to the hollow, containing liquid, formed in

front of that part of the vessel, between the appendix of
the right auricle and the origin of the pulmonary artery. In

several instances a patch of the right ventricle, to the right

of the septum, and midway between the pulmonary artery

and the lower border of the ventricle, was adherent when
the rest of the ventricle was free; and it is to be remarked
that this patch is the part of least movement, or stable

equilibrium, of the walls of the right ventricle (see fig. 16,

p. 112, vol. iii.). A frequent seat of partial adhesions is a point

a little above and to the left of the apex of the heart. These
adhesions near the apex frequently become stretched and
attenuated, and at length give way. Several pendulous, fila-

mentous fibrous bands often hang from this point, near the

apex, on the surface of hearts that are free from internal

disease ; but which display white fibrous patches on their

surface ; the filaments and the patches being evidently alike

the result of a previous attack of pericarditis.

The parts of the surface of the heart and arteries that are

usually not adherent when other parts are so are, the front of

the right ventricle, especially in the neighbourhood of the

right auricle and pulmonary artery, and above its own lower

border
; the appendix and ventricular border of the right

auricle
; and the parts of the aorta and pulmonary artery

nearest to the heart, those being the parts that have respec-

tively the greatest extent of movement during the action of

the heart, as may be seen in the figures at p. 112, vol. iii.

General Adhesions.—The adhesions are formed of fibrous
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threads of variable and often of considerable length, and they

usually allow of a fair amount of movement of the heart.

Long and loose adhesions interfere but little with the free

play of the heart ; but short, close, and firm attachments em-

barrass the action of the organ. The length of the fibres of

adhesion varies over the different parts of the heart ; their

length usually corresponding to the amount of movement

and the power exercised by the respective parts during the

action of the organ. The adhesions are generally longer at

the apex than elsewhere : those over the left ventricle are

longer than those over the right ventricle ; those over the

auricular portion of the right ventricle are longer than those

over its body and near the septum, and I believe that the

same applies to the left ventricle also. The adhesions over

the right auricle are much shorter than those over the right

ventricle ; and the auricular appendix is contracted in size by
the fibrous covering. The attachments of the left auricle,

the aorta, and the pulmonary artery are generally closer than

those of the right auricle.

When the adhesions are long and loose, and the heart is

free from valvular disease, and from any other influence tend-

ing to cause enlargement of the organ, the size of the heart is

usually natural. It was thus in two of the cases examined
after death at St. Mary's Hospital, in four cases that I

observed at Nottingham, in many of those referred to by Dr.

Stokes, in ten briefly described by Dr. Gairdner, and in 34
out of 90 cases collected by Dr. Kennedy.

When pericardial adhesions are associated with valvular

disease, the heart is always enlarged. It was so in 25 out of

26 cases, and in the remaining instance, a case with mitral

contraction, the heart was rather large. I have compared a

double series of cases of valvular disease side by side, in one
scries with and the other without adherent pericardium, and,
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not going here into details, I may say that the cases with

adhesions were on an average five and a half ounces heavier

than those in which there were no adhesions, an increase that

was to a considerable extent accounted for in many instances

by the augmented thickness and weight of the pericardial

sac. The increased size of the heart would seem, therefore,

in such cases, judging by this analysis, to be traceable more to

the affection of the valves than to the adherent pericardium.

We find, however, that in two-thirds of the cases without

valvular disease in which the pericardium was adherent, the

heart was enlarged (12 in 19) ; and in one-fifth of them it

was rather large (5 in 19); while in only one-tenth of them
the organ was of natural size (2 in 19). These proportions

are borne out by Dr. Kennedy's important analysis of col-

lected cases of adherent pericardium, who found that in fifty

instances the heart was enlarged, in thirty-four it was of

natural size, while in five it was atrophied. We may there-

fore conclude that in cases with the double affection of val-

vular disease and adherent pericardium, the valvular disease

is the essential cause of the enlargement of the heart
;
yet

that the adhesions, by giving an additional spur to the action

of the organ, add to the more important enlarging effect of

the valvular disease of the organ.

It is the natural effect of pericarditis for the inflammation

to spread from the pericardial to the pleural surface of the

fibrous sac. When, therefore, the pericardium becomes ad-

herent to the heart in those cases, it becomes adherent also to

the walls of the chest in front of the pericardium. These

pleural adhesions often occupy an extensive space in front of

the chest, and may extend from the second left cartilage to

the sixth ; from the manubrium to the upper half of the

ensiform cartilage; and from the right border of the sternum

to the apex of the heart, to the left of the nipple line, as in
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the cases referred to in former pages, and there described.

Though these are extreme instances, yet they are typical of

many cases with pleuro-pericardial adhesions.

When the adhesions are short and powerful, and when,

being pleuro-pericardial, they bind the walls of the heart ex-

tensively to the walls of the chest in front of them, a great

and constant strain is put upon the ventricles ; for they cannot

contract upon themselves to expel their contents until they

have dragged the sternum and cartilages powerfully inwards.

The ventricles thus expend their force in two directions,

one towards the interior to expel their contents, resisted in

doing so by valvular incompetence
; the other from the ex-

terior, to compel the front of the chest, which is united

to them like a solid buckler, to share in their contraction.

Under these influences the ventricles tend to undergo a change
in form, and to become flattened out, the one in front of the

other. Two cases observed by me in Nottingham were thus

influenced. The enlarged and thickened right ventricle, in-

stead of sweeping half round the left ventricle, usually cone-

shaped, lay directly in front of it ; and the septum between
the ventricles, instead of bulging forwards into the right

cavity, became flattened.

When the adhesions, being extensive and pleuro-pericardial,

are not short and close, but of moderate length, and do not,

therefore, bind the sternum and cartilages to the heart like a
buckler, they do not seriously embarrass the commencing
action of the ventricles

; but during their contraction the
ventricles at length begin to draw upon the walls of the
chest

; and in the course of the systole they drag those walls
inwards.

When the adhesions are, as usual, longer and less solid, the
ventricles contract more after their wont, and retain more or
less perfectly their power. The right ventricle is usually
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enlarged as well as the left, but not always, for the size of the

ventricles is necessarily influenced by the valvular affection.

When that affection is mitral or mitral-aortic, the right ven-

tricle shares the labour and the enlargement with the left

ventricle ; when the aortic valve is alone affected, the left

ventricle is often alone enlarged ; and when there is mitral

obstruction, the enlargement may mainly affect the two

auricles, that of the ventricles being somewhat moderate.

The ventricles, when the pericardium is adherent, tend to

enlarge outwards in every direction, and especially upwards

to the manubrium, as well as downwards, into the epigastric

space, to the right, and to the left. The great arteries are

lifted up on the top of the ventricles into an unusually high

position, and are crowded into the narrowed space at the top

of the chest, almost as high as the root of the neck.

When the adhesions are dense, strong, and contracted, they

sheathe the whole heart in a tight, tough envelope, which

grasps the auricles and ventricles, prevents their free expansion,

and forcibly lessens the organ.

Physical Signs of Adherent Pericardium.

Clinical History.—(A) From a Successsion of Observers.—Dr.

Burns, in 1809, gave cases to show that when the pericardium

is adherent, pulsation is felt in the epigastrium—a sign that

had been previously observed by Korner—caused, he says, by

the repercussions of the heart affecting the liver, which is the

immediate seat of the pulsation. 1 He gives a case of adherent

pericardium in which Dr. Rutherford found a strong pulsa-

tion of the heart, accompanied by a jarring motion, most

remarkable at the contraction of the ventricles. Heim,

1 Burns, On t]u Diseases of the Heart, p. 62.
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according to Kreysig, 1 observed that a hollow appeared under

the ribs during each systole when the pericardium was ad-

herent. Sander 2 found, in a case of adherent pericardium

with great enlargement of the heart, deepening of the space

on the left side of the ensiform cartilage, followed quickly by

Fig. i.

a shock, perceptible to the hand
; fulness over the cardiac

cartilages
;
and extensive impulse over the front of the

chest.

Corvisart 3 noticed that in these cases respiration is high,
and this he connects with the trouble of the whole heart

1 Kreysig, Die Krankheiten dcs Herzcns, ii. 625.
2 Hufehmand Bibliothek d. p. Hcilkunde, Bd. 51 120.
3 Corvisart, Sur les Maladies du Carnr, p. 35

VOL. IV.
P
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caused by the laborious action of the diaphragm, to which it

is attached by the adhesions.

Dr. Hope,1 in 1839, observed that pericardial adhesions

sometimes caused a prominence of the cardiac cartilages,

sometimes an abrupt jogging motion of the heart, corres-

ponding with the systole and the diastole, that with the

1

Fig. 2.

diastole having the character of a receding motion suddenly

arrested. In the recital of four of his cases, to which his

general account does little justice, he states that they presented

a second or diastolic shock or back-stroke.

Dr. Williams, 2 in 1840, remarked that when the pericardium

adheres both to the heart when enlarged, and to the walls of

1 Dr. Hope, on the Diseases of the Heart, p. 194

2 Dr. Williams, on the Diseases of the Chest, p. 24.
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the chest, the heart pulsates in close contact with those walls
;

so that the pulsations are felt very widely, extending upwards

as well as downwards, drawing in the intercostal spaces at

each systole
; and that respiration does not lessen the region

of cardiac dulness on percussion, and of impulse. Dr. Law,
in a communication that I have not been able to find, states

that change of posture does not alter the position of the

impulse.

In my paper on the situation of the internal organs, I, in

1844,
1 described four cases of adherent pericardium, and gave

figures showing the position of the internal organs after death,
two of which figures I reproduce here (see Figs, r, 2). In
one of these cases, a young woman, the heart was small in

size, and presented during life no physical sign of disease of
the heart, but the pulse was very feeble ; she had palpitation,

dyspnoea, and anasarca ; and her lips were blue.

The heart was very large in the three remaining cases, two
of which had mitral regurgitation, and the third had narrow-
ing of the mitral, aortic, and tricuspid orifices. One of the
two cases with mitral disease has been already described, and
is figured at page 64. In the other case of the same class,

the impulse was very strong and jogging
;
shaking and heaving

the whole chest. The apex protruded strongly
; the lower

half of the sternum advanced firmly at the beginning of the
systole, and fell back gradually and firmly during its con-
tinuance. The lower end of the ensiform cartilage receded
during the systole; the impulse was irregular, 140 to 160 (see

figure 1, page 209).

The remaining case with adherent pericardium presented
physical signs that differed materially from those observed in
the two other cases. The obstructed, mitral, and aortic
apertures tested by the cone, each measured half an inch, and

1 Prov. Med. Trans.

P 2
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the tricuspid orifice three-quarters of an inch. The heart

was very large, weighing thirty-two ounces; and all its

cavities, and especially the ventricles, shared in the enlarge-

ment. The following were the physical signs :—" Strong

protruding impulse at the apex between the sixth and seventh

ribs. . During the systole, the sternum and the left and right

costal cartilages over the right ventricle became steadily de-

pressed
;
immediately after the systole they advanced with a

shock." 1 (See Fig. 2, p. 210.)

In the general description, I thus defined the character of

the impulse in the two classes of cases just given: "The

sternum, costal cartilages, and xiphoid cartilage are heaved

forward firmly and steadily at the beginning of the systole
;

and during its continuance those parts fall back steadily and

quickly, coinciding with the mode of systolic contraction of

the right ventricle. In some cases the sternum and costal

cartilages spring forward with a jerk during the diastole."

M. Bouillaud, 2 in 1846, described a sign by which he had

been able to announce the existence of adherent pericardium

in six or seven cases. It consisted in evident retraction of

the pericardial region; the movements of the heart not

being free, but embarrassed or curbed. He does not state

during what period in the revolution of the heart's action the

depression of the pericardial region took place.

Skoda,3 in 1852, published an important paper on the

diagnosis of adherent pericardium, in which he gives a critical

account of most of the communications just analysed, and

reports of three cases observed by himself. In the first case,

a youth, there was dulness on percussion, equal in extent

during inspiration and expiration, from the second left space

to the ensiform cartilage, and from the middle of the sternum

1 Loc. cit. p. 562.
2 Traitide Nosographie MMicalc, i.

3 Zeitschrift der Gesellschaft der Aerzte zu Wien, 152, i. 306.
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to the left nipple ; and fulness over the second space, which

advanced during the systole and sank in during the diastole
;

the third, fourth, and fifth spaces deepened with the systole

and filled out with the diastole; the heart's impulse was

feeble, and the apex-beat was imperceptible. The heart

sounds were natural, but the second sound was split over the

pulmonary artery. The pericardium was tied to the walls

of the chest by filamentous bands, and was universally

adherent to the heart, which was natural in position ; the

right ventricle was enlarged, the right auricle was changed

into a stiff-crumbling tuberculous mass, and the conus ar-

teriosus was widened, its walls being only a line in thickness.

The second case, which passed through all its stages under

Skoda's eye, a youth, was admitted with pericarditis. The
friction sound, then loud and extensive, became feeble and

limited to the apex on the 15th, and was lost on the 19th

day. On the 37th day there was a systolic deepening of the

third, fourth, and fifth spaces, and the apex-beat was imper-

ceptible. A month later, when he left the hospital, during

each systole, besides the indrawing of the spaces, there was
indrawing of the lower half of the sternum, which sprang

forward after the systole with a perceptible shock. He was
admitted ten weeks later with pneumonia, when the heart-

signs were unchanged, and he died fully six months after his

first admission. The right ventricle was enlarged ; the valves

were healthy ; the heart, which lay in the middle of the chest,

was firmly adherent to the pericardium, which was, in turn,

strongly glued to the walls of the chest by a tuberculous

exudation.

Skoda's third case was a man, with narrowing of the mitral

orifice, ascites, and oedema. The region of cardiac dulness

remained unchanged during inspiration and expiration. There
was a considerable deepening of the fifth space during the
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systole, after which the hollow quickly disappeared, and a

shock was perceived there at the beginning of the diastole.

After his death, five months later, the pericardium and pleura

were found to be universally adherent, and the right side of

the heart was considerably enlarged.

These cases, published by Skoda, form a valuable addition

to the clinical history of adherent pericardium, for the true

points of diagnosis have here been clearly observed, stated,

and confirmed ; and are given with force, and as the effects of

the central cause, the doubly adherent pericardium. They

do not, however, present any new points of diagnosis, for it

will have been seen, in the previous narrative, that he has

been anticipated by one or more authors in the observation

of each diagnostic sign. Thus the systolic deepening of the

intercostal spaces had been observed by Heim and Dr.

Williams, the return shock over the previously retracted space

by Sander, and the great extent of the cardiac space upwards,

and the non-diminution of that space, by Dr. Williams and

myself ; while the retraction during the systole of the lower

half of the sternum, and its advance with a shock immediately

after the systole, was observed by myself in the case already

given.

Great diagnostic value is to be attached to the principal

points specially illustrated by Skoda's paper, namely : the

systolic indrawing of the lower sternum or intercostal spaces

by" the contraction of the adherent heart ; and the diastolic

shock or back-stroke that immediately follows, given by the

return elasticity of the chest-walls.

Cejka,1 in 1855, published four cases of adherent pericar-

dium, three of which confirm, with more or less precision, the

points illustrated in Skoda's paper. In one of them, with

contraction of the aortic orifice, there was systolic indrawing

1 Vierteljahrschriftfur die praktische Heilkund, 1855, 128.
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of the third, fourth, and fifth spaces, and so strong a blow

was given by the return elasticity of the chest walls that it

was like the impulse of the heart. In another instance, an

old man with adherent pericardium, a chronic affection of

the lungs, dilatation of the aorta, and thickening of the mitral

valve, the fifth and sixth spaces were drawn inwards with

each systole, and became quickly even with each diastole.

The impulse was not perceptible, and there is no note of

diastolic back-stroke. In the third patient, with aortic

aneurism, the vaulting of the sixth left space, caused by the

systole, gave place towards the end of the case to a slight

drawing inwards of the corresponding region. Cejka's fourth

case of adherent pericardium, also with aneurism of the

aorta, presented no impulse and no apparent drawing inwards

during the systole.

Clinical History. (B) Cases observed in St. Marys Hospital

and at Nottingham.— i. Cases examined after Death.—The
pericardium was completely adherent in fifty-one, and partially

so in nine of the cases free from Bright's disease, recorded

after death in St. Mary's Hospital up to the year 1870. (See

the table at p. 174.) Besides these, seventeen of the cases

with Bright's disease had universally, and three of them had
partially, adherent pericardium.

Rheumatic pericarditis had evidently been the cause of the

adhesions in more than one-half of the cases, since of those

with complete adhesions, 29 in 51 were free from Bright's

disease, and 9 in 17 with Bright's disease, had valvular disease

of the heart ; while the valves were affected in 7 out of 8 of

those with partial adhesions that were free from Bright's

disease, and the three cases of that class with that affection.

General adhesion of the pericardium was rarely associated

with disease of the aortic valve (2 in 32), and with mitral
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obstruction (i in 21), in cases free from Bright's disease, while

that affection was very frequent in such cases with mitral and

mitral-aortic valve disease (13 in 33 of the former and 11 in

31 of the latter affection). Adherent pericardium was present

in one case with disease of the tricuspid valve. Partial

adhesions of the pericardium were noted in one case with

aortic regurgitation, in two with mitral obstruction, in none

with mitral, and in two with mitral-aortic regurgitation, with-

out Bright's disease ; since the aortic valve was affected in 1

in 4 of the cases, while only two had mitral and two had

mitral-aortic disease. Among the cases of complete (17) and

partial (3) adhesions with Bright's disease, 4 (in 21) had

aortic valve-disease, 5 (in 29) had mitral and 2 (in 20) had

mitral-aortic valvular disease, and 1 (in 9) had mitral

contraction.

Aneurism of the ascending aorta was the evident cause of

adherent pericardium in three instances (3 in 25), and cancer

of the heart in one (1 in 10).

There was no other affection of the heart or aorta, except-

ing enlargement of the organ itself, in more than one-third

of the cases with complete adhesions (19 in 52). The adhe-

sions were not accompanied by any other affection in less

than one-half of these cases (7 in 19), and they were compli-

cated in more than one-half of them with pyaemia (in 2),

apoplexy (in 1), pneumonia (in 3), empyema (in 2), phthisis

(in 3), or peritonitis (in 1). All those affections, excepting

the last two, were acute ; and they could not, therefore, have

given rise to the adhesions. Phthisis, and especially empyema,

which is so often associated with phthisis, may, owing to the

duration of those diseases, have induced first pericarditis and

then adhesions. Notwithstanding this, the whole of those

cases may be taken into account when considering the effect

of pericardial adhesions on the size of the heart, for none of
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them by themselves cause enlargement of that organ, except-

ing pneumonia, and, less often, phthisis, both of which

affections tend to increase the right ventricle in size.

The heart was enlarged, its valves being thickened but

competent in one instance, in fully two-thirds of the cases

with adherent pericardium that were free from any other

cardiac disease, and in which the size of the heart is men-

tioned (u in 1 6) ; it was rather large in three of them ; and

in only two instances was the heart of its natural size. We
may however, I think, estimate that in one-third of these

cases the adhesions did not cause an increase in the size of

the heart. These results do not differ materially from those

arrived at by Dr. Kennedy, 1 who found that in 90 cases of

adherent pericardium in which valvular disease was not

present, the heart was of natural size
—"healthy"—in 34, or

fully one-third, hypertrophied in 51, or three-fifths—being

dilated also in 26—and atrophied in 5.

It is proved that pericardial adhesions do not necessarily

cause enlargement of the heart. I saw four cases in Notting-

ham in which the heart was of natural size and one in which

it was lessened ; Dr. Gairdner 2 gives brief notes of ten cases

in which the heart was not morbid, and by inference was not

affected in size ; and Dr. Stokes 3 informs us that Professor

Smith found that general adhesions of the pericardium cor-

responded with atrophy or with hypertrophy of the heart in

nearly equal proportions.

We may, I think, safely conclude from what has gone

before that adherent pericardium may, and often does, exist

without influencing the size or healthy function of the heart
;

that in a few rare instances it may induce atrophy of that

organ
; and that in nearly two-thirds of the cases it tends to

1 Edinburgh Medical Journal, Hi. 986. 2 Ibid, Feb. 1851.
3 Dr. Stokes, Diseases of the Heart.
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cause an increase in the size of the heart, both as regards the

thickness of its walls and the capacity of its cavities.

We have just seen that the heart was enlarged in the

majority of the cases of adherent pericardium that were

free from any other affection of the heart itself. When we

take this into account it is natural to expect that the heart

should be more enlarged in cases with valvular disease when

they are affected with adherent pericardium than when they

are not so ; and the analysis of the cases of this class that

were recorded at St. Mary's Hospital by taking a simple

average of the weights of the hearts with valvular disease,

with or without pericardial adhesions, gives some support to

this anticipation, as will be seen by the examination of the

following summary of the average weight of the heart in

those cases.

Average weight of the heart in cases of valvular disease

with and without adherent pericardium. The cases were not

affected with Bright's disease except where specified.

Average weight.

Mitral regurgitation, pericardium adherent (4) . . 21 ounces.

Ditto, pericardium not adherent (14) . . • 16*6 „

Ditto, with Brights disease, pericardium adherent (3) 25 „

Ditto, pericardium not adherent (19) .... i9'4 »

Mitral obstruction, pericardium adherent (1) . . . 21 „

Ditto, pericardium, not adherent (14) .... 14 »

Aortic regurgitation, pericardium adherent (2) . . 267 „

Ditto, pericardium not adherent (23) .... 22 „

Mitral-aortic regurgitation, pericardium adherent (6) 26-3 „

Ditto, pericardium not adherent (12) .... 22 „

Total of combined valvular diseases, without

Bright's disease, pericardium adherent (13) . • 23-3 ..

Total of combined valvular diseases, without

Bright's disease, pericardium not adherent (63) . 19
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This method is far from doing scientific justice to the

question before us ; for cases of all ages, both sexes, and

various degrees of disease, are brought together under one

common heading, although in reality many of these cases

differ materially from each other. Notwithstanding this, a

rough and ready answer is given to us that is probably not

far from the scientific truth. We find, then, that the average

weight of the heart in the thirteen cases of valvular

disease, with adherent pericardium, was 24^ ounces, while its

weight in sixty-three cases of a like kind, in which the

pericardium was not adherent, was 19 ounces, or 5^ ounces

less than the first series. It is to be kept in view that the

pericardium was included with the heart in the first set of

cases, and what its average weight may be under the varying

circumstances I do not know. It may, however, I think, be

concluded that in the cases of valvular disease of the heart

the existence of adherent pericardium tended to increase the

size and weight of the heart, but not to a great extent.

The size of the heart, as we have seen, has been usually

described ; its weight being often given, in the cases with ad-

herent pericardium observed in St. Mary's Hospital. The
relative size of the different cavities of the heart has, how-

ever, only been described in 11 of these cases. I have,

therefore, with a view to discover the influence that the

presence of adherent pericardium may have on the size of

the various cavities of the heart and the thickness of their

walls, brought together 18 additional cases from various

sources—or 29 in the whole—in which the general condition of

the various cavities of the heart was described, and which

are given in the following summary :

—

Cases with adherent pericardium in which the size of the

different cavities of the heart was described :

—
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1.— Cases in which both ventricles were enlarged (hypertrophy

and dilatation) 16

Of these, 6 were free from valvular or other heart disease (i

had Bright's disease) ; 10 had valvular disease (3 aortic,

2 mitral, 3 mitral-aortic, regurgitation, 2 mitral contraction).

2.—Cases in which the right ventricle was enlarged, the left being
not so (in 1), or small (in 1), or not described (in 3) . . 5

Of these, 3 were free from valvular disease, 1 had mitral

regurgitation, and 1 aneurism of the aortic sinuses.

3.—Cases in which the left ventricle was enlarged, the right being

small (in 1), or not described (in 7) 8

Of these 3 had no valvular disease, 1 had aortic, and 3 mitral,

regurgitation, and 1 had aneurism of the apex of the left

ventricle.

Total . . 29

There was valvular disease of the heart (15), or aneurism

of the heart (1) or aorta (1) in 17 of these cases, and as those

affections exercise a definite influence of their own on the

size of the cavities of the heart, they must be left out of

view in considering the direct effect of adherent pericardium

on those cavities. The same must be said of one instance

with Bright's disease among the remaining 12 cases in which

there was no valvular or other affection of the heart or aorta.

Hypertrophy and dilatation of both ventricles existed in 5 ;

of the right ventricle in 3 ; and of the left ventricle in the

remaining 3, of these 1 1 cases. From this it would appear

that adherent pericardium, when it produces enlargement of

the heart, tends to affect both ventricles to an equal but

varying degree.

2. Physical signs observed during life in cases with adherent

pericardium admitted into St. Mary's and the NottingJuxm

Hospitals.—I have observed nine cases with adherent peri-

cardium in St. Mary's Hospital, and have added one recorded

there by Dr. Markham ; and have examined seven such cases

at Nottingham, four of which I published in 1844, and have
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given briefly above. There was no valvular disease of the

heart in three of these seventeen cases, while in the remain-

ing fourteen, one or more of the valves was affected, mitral

regurgitation being present in nine of them, mitral-aortic

regurgitation in three, and mitral obstruction in two, of

those cases.

In one of the three cases in which the valves were healthy,

in which case Bright's disease was present, the sounds of the

heart were natural but weak, and the presence of impulse

was not noted. In another of them, a man, with empyema
and lardaceous disease of the kidney, the heart being only

slightly enlarged, the impulse was at one time imperceptible,

but afterwards, when it could scarcely be felt over the ribs, it

was perceived over the ensiform cartilage. In these two
cases, and in that of the same class already alluded to at

page 204, in which the heart was small, the presence of

adherent pericardium could not, I think, have been discovered

during life.

The signs of the heart were not noticed in one of the cases

in which adherent pericardium was associated with mitral

regurgitation, an old man who presented various sonorous
noises over the lungs. In one of two cases, both men, with
mitral disease, observed at Nottingham, in which the heart

was very greatly enlarged, the left ventricle was greatly

hypertrophied and dilated, the right being so to a minor
degree; and the impulse was feeble, the second sound
distinct over the sternum, was scarcely audible at the
apex, and the lungs were cedematous. In the other
case, with hypertrophy of both ventricles, the impulse was
inconsiderable, but was diffused over the whole left

mammary region.

The next case is an important one, reported by that careful

and accurate observer, Dr. Markham, for it shows that the
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apex-beat may be strong, and far to the left, in some unusual

cases of adherent pericardium. In this patient, a girl, the

impulse was heaving and extensive, and was violent far to

the left of the nipple line, and beneath the sixth rib. The

second sound was very loud over the pulmonary artery, but

was absent at the apex. M. Aran likewise describes a case

of adherent pericardium, in which the apex-beat was present

in the sixth space, three-and-a-half inches from the sternum,

and the systolic impulse was strong and progressive, and was

not followed by a diastole impulse. Skoda takes exception

to my observation that the apex protruded extensively to the

left in two of my cases published in 1844, given briefly above

at pp. 204-206. We shall see that the apex-beat is usually

feeble, and does not extend far to the left in cases of adherent

pericardium ; but it was certainly otherwise in this case of

Dr. Markham, in that of M. Aran, and, I would say, also

in my two published cases. It appears to me that in this

patient and in the other cases just given, there was no sign

characteristic of adherent pericardium.

The next instance was too ill for careful physical exam-

ination, and presented a feature unusual in cases with peri-

cardial adhesions. The healthy impulse was much more

diffused than natural, being present in the epigastric space

and four or five intercostal spaces, and the lower ribs

retracted during the diastole, which is a rare occurrence.

The apex-beat, which was felt in the fifth and sixth

spaces, did not extend outwards so far as the nipple

line. The two following instances present features that

were sufficient to characterise them during life as being

affected with adherent pericardium. In the first of these

cases, the left ventricle was hypertrophied, the right ven-

tricle was small, and both the auricles were very large.

The apex-beat was seated in the sixth space, an inch
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to the left of the nipple line, and 5| inches from the sternum,

and in spite of the great and extensive hypertrophy of the

left ventricle, was feeble. The second sound, which was

heard over the right ventricle, was faint at the apex. There

was, on the 54th day after admission, a diffused impulse

chiefly over the cardiac cartilages, extending down to the

seventh costal cartilage, and to the ensiform cartilage. The
impulse advanced quickly and fell back suddenly during the

systole, and was followed with a sharp sudden shock or jerk

over the whole region of the impulse. There was slight pul-

sation of the liver below the ensiform cartilage. Breathing-

was rather high, the movement being chiefly at the upper
part of the chest, with retraction at its lower part. The
other case, equally remarkable, and the last of the series with

mitral incompetence, had points of close resemblance to the

last, with points of marked difference. In this case the
front of the heart adhered strongly to the inner surface of the

sternum through the medium of the pericardium. The walls
of the right ventricle and auricle were much hypertrophied,
while the left ventricle was only somewhat thickened

; thus
reversing the conditions that were present in the former case.

There was some fulness over the region of the heart. The
impulse over the heart, and especially over the right ventricle,

was very extensive, spreading from the third to the seventh
cartilage

;
and from the right cartilages, across the sternum

and ensiform cartilage, to the sixth left space, an inch-and-a-
half beyond the nipple line. The impulse was peculiar, and
told remarkably on the sternum, first heaving that bone
forwards with sudden force, and then drawing it backwards
with great strength. " The heart " (or rather the front of the
chest) " seemed to be dragged backwards during each systole.
The apex-beat was feeble, low down, and far to the left, in
the sixth space, an inch-and-a-half beyond the nipple line.
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There was some pulsation of the liver in the epigastric region.

The second sound was loud and plunging over the right

ventricle, and feeble at the apex, where a mitral murmur was

loud and extensive. Afterwards the fulness over the heart,

and the extent and force of the impulse lessened, but the

beat of the heart retained its remarkable character, first

advancing, and then forcibly retracting, during the systole.

Later still the apex-beat, which was very weak, extended

only a very little beyond the nipple line. Notwithstanding

this contraction of the region of the impulse, it extended

from right to left over a width of six inches. A deep inspira-

tion caused a marked lowering of the upper and lower

borders of the region of the impulse, in spite of its great

extent. After a few days he became drowsy, felt tight in the

chest, and died three weeks after his admission." It is to be

remarked that while in the previous case a diastolic shock or

back-stroke followed the systolic retraction, which was pre-

ceded by a systolic advance ; in this case there is no note of

back-stroke, though I cannot vouch for its absence ;
but the

sudden systolic heave followed by a forcible systolic retrac-

tion of the sternum and cartilages, as if those parts were

dragged backwards by the heart clinging, as it were, to its

buckler, pointed definitely to adherent pericardium as the

cause of the chain of signs.

The two cases of adherent pericardium with mitral-aortic

incompetence present, like the last two cases, physical features

that denote the presence of the adhesions, though not perhaps

with the same emphasis as the two first related. In the first

case, a youth, the heart was of very great size, so as com-

pletely to cover the left lung. On his admission, three

months before his death, the impulse was gradual, but ended

abruptly with a shock ; and extended from the third cartilage

to the sixth, but scarcely beyond the nipple line ;
there was
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also a marked general pulsation over the whole liver, both in

front and at the right side. A month later the impulse had
extended itself to the left, being diffused, and shaking the
whole of that side of the chest, the apex-beat being an inch-
and-a-half to the left of the nipple line. Afterwards the
impulse extended more to the right and was felt in the epi-
gastrium, but its characteristic features are not again described
The other instance was a boy, ana in him the heart, which
was considerably enlarged, clung so close to the sternum and
cartilages that it was found best to remove the viscera en
masse from behind. There was fulness over the cardiac
region, and the beat of the heart, which was extensive, reach-
ing down to an inch-and-a-half below the sternum, and
extending thence to the seventh cartilage, was of a peculiar
character, beginning with a diffused heaving impulse, which
gave way to a sudden and sharp retraction. He always said,
after this examination, that he felt better, though he really
was not so, and eight days later he died.

The two remaining cases with adherent pericardium had
mitral contraction. In one of them, a young woman, the
heart was very large

; the impulse extended from the second
space to the seventh costal cartilage and the ensiform carti-
lage, and, even when she lay on the left side, the apex-beat
was feeble. As in the last case, there was strong pulsation
over the whole liver, extending from the front to the back.
The remaining case with adherent pericardium and mitral
contraction was observed by me in Nottingham in 1835, and
although it presents no signs characteristic of the adhesions
is perhaps of interest, as being, so far as I know, the earliest
case in which the so-called presystolic murmur was described
The size of the heart is not given, but there was no hyper-
trophy of either ventricle. The mitral opening was half an
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communicated to the hand when applied over the apex,

which was terminated by a jerk. A peculiar purring sound

was heard at the apex, the vibrations being longer and louder

as the time progressed, the sound ending in a strong loud

clear jerk, synchronous with the pulsation. The sound

occupied two-fourths of the time, no other being audible at

the apex.

Resume of the Physical Signs observed in Cases of Adherent

Pericardium.—The steady retraction of the lower half of the

sternum during the whole of the systole of the ventricles, and

the sudden starting forwards of the lower half of the sternum

at the beginning of the diastole with a return shock or blow,

was observed in my own case, published in 1844, and in one

of Skoda's given in 1852.

The drawing inwards of the cardiac intercostal spaces

during the systole was first observed by Heim, and afterwards

by Dr. Williams, by Skoda in three cases, and by Cejka in

three more.

This sign, which is sometimes present in other cases, renders

the existence of adherent pericardium probable, and especially

if this sign is still present when the patient draws a deep

breath ; but if it is followed by a diastolic shock the diagnosis

of that affection is certain. The existence indeed of a dias-

tolic back-stroke taken by itself pronounces that the heart is

adherent. This sign, which generally gives the impression

of a double impulse/was first noticed by Sander ;
afterwards

by Dr. Hope in four cases of adherent pericardium ;
in the

two typical instances just given and described respectively by

myself and by Skoda, who observed it in another instance
;

by Cejka in one, and by myself in two others given above.

A double movement of the systolic impulse, first forwards

with a heaving motion, then backwards with a forcible retrac-

tion, was observed by myself in a case in the Nottingham
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Hospital, to the description of which Skoda takes exception,

and afterwards in three other cases in St. Mary's Hospital.

The outward pressure, equal in every direction, of the blood

contained in the ventricle during its contraction naturally

forces forwards, the walls of the chest in front of it at the

beginning of the systole. During the continuance of the

systole, the adherent sternum resists the contraction of the
heart, but in the struggle the bone yields, and is drawn
forcibly inwards by the active ventricle.

The non-diminution of the region of pericardial dulness
and of the impulse was observed by Dr. Williams

; and the
absence of change in the position of these signs when the
patient lay on the left side was noticed by Dr. Law.
The non-diminution of the area of pericardial dulness and

impulse is undoubtedly a valuable sign of adherent pericar-
dium

;
in one of my cases, however, the impulse below was

unusually strong at the end of expiration, and in another of
them the upper and lower borders of the impulse palpably
descended during a deep inspiration. This is indeed different
from the diminution of the extent of dulness and impulse
and, what is still more important, from the bodily transfer
during a deep breath of the seat of the dulness and impulse
from the cardiac cartilages and the fifth space near the nipple,
to the epigastric region, including the ensiform cartilage and
the adjoining seventh costal cartilage. One of my cases
illustrates in its own manner the other point just referred to—
the non-shifting of the seat of the impulse when the patient
turns on the left side. In that case, when the patient lay on
the left side, the apex-beat, which was an inch and a half to
the left of the nipple line, and in the sixth space, was very
feeble. This is very different from the great transfer of the
pos.tion of the apex-beat from the fifth space, a little lower
than the nipple, and within the mammary line, to the sixth or

Q 2
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seventh space, two inches to the left of that line, which was
observed to be the case in several patients, in whom the chest

was healthy, by Dr. Humphreys, Dr. Coupland, and myself,

in the Middlesex Hospital.

These, so far as I know, are the only signs that are charac-

teristic of adherent pericardium
; but there are certain other

signs that, without ranking in precision with those just named,
have their significance.

The drawing inwards during the systole of the space

between the ensiform cartilage and the seventh costal car-

tilage, was noticed by Sander in a case of adherent pericar-

dium
; and in another case, I observed that the tip of the

ensiform cartilage was retracted during the contraction of the

ventricle.

There was pulsation of the liver in four of my cases, which

was limited to the epigastric space in two of them, but in the

two others extended over the whole organ, in front, at the

side, and in one even behind. Burns considered that the im-

pulse so often present in the epigastric space in cases of

adherent pericardium is due not immediately to the heart

itself, but to the pulsation of the liver.

It is evident, from the brief recital of the cases that has

just been given, that a great variation in the extent, force,

character, and position of the impulse exists in cases of

adherent pericardium.

The impulse was imperceptible in one of Cejka's, and at an

early period in one of my own cases of adherent pericardium
;

and it was feeble in one of Skoda's and two of my own

cases ; it was heaving during the systole and very extensive in

one of Dr. Markham's cases, and in one of my own ; it was

tumultuous and very irregular in one of my cases ; it was

strong and very greatly extended, both upwards to the second

space, and downwards to the epigastric space and the seventh
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cartilage, and to the right and left, across the chest, from a

full inch to the right of the lower half of the sternum, to a

full inch to the left of the nipple line in the sixth space, in

cases observed by Dr. Hope, Dr. Markham, and myself ; and

in two of Dr. Hope's cases the violent action of the heart was

.observed over the whole front of the chest.

The apex-beat is, as a rule, feeble, even when it extends

from an inch to an inch and a half to the left of the nipple line,

being felt in the sixth space. Sometimes indeed, as in one of

Skoda's cases, it is imperceptible ; and at others it is situated,

even when there is general enlargement with hypertrophy of

the ventricles, to the right of the nipple line, as occurred in

one of M. Aran's cases, in which the apex-beat was in the

fifth space, two and a half inches from the sternum ; and in

two of the cases given by Dr. Gairdner, who points to this

restraint of the apex as a probable element in the diagnoses

of adherent pericardium.

There are, however, important exceptions to the rule that

the apex-beat is usually restrained in its action and some-
times in its position by adherent pericardium, for in two cases

published by me in 1844, the apex-beat was far to the left and
low down, strong, gradual, and protruding ; and as we have
seen, the apex-beat presented the same condition in Dr.

Markham's, and to a less degree in M. Aran's important

cases.

The impulse was found in the epigastrium in Mr. Burn's

cases, in two of Dr. Hope's, and in four of my own.

M. Aran, in 1844, gave the extinction of the second sound
as the unique sign of adherent pericardium, on the strength of
the absence or great feebleness of that sound in those cases
reported by him. He does not distinguish between the
second sound over the pulmonary artery and right ventricle,
and that over the left ventricle. Dr. Markham describes the
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second sound as being, in his case with mitral incompetence,
very loud, heard like a beat, over the pulmonary artery, while

there was no second sound over the apex. In one at least of

my cases observed in Nottingham the second sound was loud

or natural over the right ventricle, while it was indistinct and
dull at the apex, and in two of the cases given above the
second sound, loud over the pulmonary artery and right

ventricle, was feeble at the apex of the heart.

The last physical sign that I shall consider is the movement
of respiration in relation to adherent pericardium. In two
cases of adherent pericardium observed by myself in Not-
tingham, the inspiratory movement of the abdomen at its

centre was equal to that at its sides : although in health, the

central movements are from two to three times as great as the

lateral movements of the abdomen. At the same time in

both those cases the lower half of the sternum fell inwards, or

was drawn backwards, and the left ribs, from the fourth to

the sixth, either retracted or were stationary, or had much less

movement during inspiration, than the corresponding right

ribs. The retraction of the sternum was caused by the

forcible displacement downwards of the central tendon of the

diaphragm, where it forms the floor of the pericardium
; and

as under these circumstances the lungs could not interpose

themselves between the heart and the sternum, that bone was

partly forced backwards by atmospheric pressure, and partly

dragged backwards by the adherent heart, when drawn

somewhat downwards by the diaphragm.
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ENDOCARDITIS.1

ENDOCARDITIS, to a greater extent even than pericarditis,

is chiefly associated with acute rheumatism. The extent to

which this is the case will be seen by the study of the accom-

panying table, at page 239, from which it may be seen that

endocarditis without pericarditis was established in one-third

of the cases, or in 107 out of a total number of 325. If to

these we add those cases with pericarditis that were also

affected with endocarditis, amounting to 54, we find that en-

docarditis attacked one-half of the cases of acute rheumatism,

or 161 in 325. In addition to these cases, in which the pre-

sence of endocarditis was rendered certain by the character of

the signs and symptoms observed during the attack, there was

a considerable proportion of the cases, amounting to one-

fourth of the whole (76 in 325), in which endocarditis was

either threatened (in 63) or very probable (in 13). Endocar-

ditis is not however limited to acute rheumatism, being also

present in a considerable proportion of cases affected with

chorea, and in a small but uncertain number of those with

pyaemia and Bright's disease. Cases, also, of established

valvular disease of the heart are subject to intermitting

attacks of endocarditis affecting the diseased valves.

I shall, in this article, (1) first give a brief account of the
1 From Vol. iv. of Reynolds's System of Medicine.
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anatomical appearances that present themselves after death in

endocarditis, and then (2) a clinical history of rheumatic
endocarditis, as it presented itself in the cases with acute
rheumatism under my care in St. Mary's Hospital, during
the years 185 1 to 1 869-70; those cases being divided into

two series, an earlier series from 1851 to 1866, and a later

series, treated by means of rest, from 1867 to 1869-70.

I—The Anatomical Appearances Observed in

Cases of Endocarditis.

The anatomical appearances found after death in cases of

endocarditis have been well described from actual observation

in the excellent and readily available works of Rokitansky,1

Hasse, 2 and Rindfleisch, 3 which have been well translated
;

and in the original and interesting lectures of Dr. Moxon,4

and manual of Dr. Payne. 5

The inflammation of the interior of the heart is as a rule

limited to the left ventricle, this being evidently due to the

great labour to which that ventricle is subjected when it

drives the blood into the arteries of the system, and to the

comparatively slight effort with which the right ventricle sends

its blood through the vessels of the lungs. In the foetal state,

the right side of the heart, which is then the most powerful

side, and has the greatest amount of work to do, is subject to

endocarditis, judging by the frequency with which the pulmo-

nary valves are adherent, so as to contract the orifice of the

1 Rokitansky, Pathological Anatomy, Syd. Soc. iv. 175.
2 Hasse, Pathological Anatomy, Syd. Soc. 124.
3 Rindfleisch, Pathological Histology, New Syd. Soc. i. 279.
* Dr. Wilks and Dr. Moxon, Pathological Anatomy, 125.
5 Dr. Jones, Dr. Sieveking, and Dr. Payne, Pathological Anatomy, 348.
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pulmonary artery. Dr. Norman Chevers finds ^that sixty

such cases have been observed by various authors. The

mitral and aortic valves are the chosen seat of endocarditis,

and especially the mitral valve. It is not, however, the

whole of either valve that is the immediate seat of the in-

flammation
;
which, as a rule, is limited to the lines and sur-

faces of contact of the valves, close to the edges of their flaps

where they come together and press against each other so as

to close their respective apertures. The aortic valve is shut

by the blood quietly filling the sinuses towards and at the end

of the systole and during the diastole. The blood, when the

sinuses are filled, presses the sides of the flaps against each

other with a diffused and equal but firm pressure. This

pressure is made on the first closure of the valve at the end
of the systole, by the blood filling the sinuses j but this pres-

sure is suddenly reinforced by the back-stroke or return wave
of blood, caused by the recoil of the distended aorta and
arteries, which propels the blood equally in every direction,

forwards and sideways, as well as backwards with a return

stroke, which beats on the aortic valve sinuses, and the
ascending aorta, and which causes the second sound, which
follows the closure of the valve by the tenth of a revolution
of the heart's action. Afterwards the pressure of the aortic
flaps upon each other is kept up during the diastole by the
pressure of the blood, due to the steady contraction of the
coats of the aorta and its branches. The pressure upon the
aortic flaps bears, not upon their exact margins, but upon
their surfaces of contact, a little within those margins, and
upon the sesamoid bodies

j
and the endocarditis affects, not

the exact margins of the flaps, but their surfaces of contact.
The mitral valve is shut on exactly the same principle as

the aortic valve, by the pressure of the blood driven during the
systole into the small open cells on the under or ventricular
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surface of the valve, in the manner described and figured at

page 89, Vol. III. The force with which the blood presses upon
the closed mitral valve, owing to the contraction of the ven-

tricle, is much greater than the force with which the blood

presses upon the aortic valve, owing to the recoil of the pre-

viously distended walls of the aorta. The flaps of that valve are

pressed together by the backward portion only of the effect of

the recoil of the aorta walls, which expands itself in every

direction
; and that force of recoil is itself but a portion of

the original propulsive force of the left ventricle, which presses

with its full power upon the closed mitral valve. The sur-

faces or lines of contact and closure of the mitral valve

extend along and just within the borders of its two flaps.

This border of contact is not a mere edge, but a surface or

line of adaptation, made up of the small bead-shaped cells,

that dove-tail into each other along the margins of the flaps
;

those flaps being held in their place by the simultaneous con-

traction of the papillary muscles, acting on their tendinous

cords ; the result is that the margins of contact of the mitral

flaps press against each other when the valve is shut with

much greater tension, force, and concentration, than the

margins of contact of the aortic valve ; under the triple

agency of a finer margin of contact, greater pressure of blood,

and the muscular force and tendinous traction proper to the

•valve. The mitral valve, which is situated in the muscular

centre of the ventricle and in the focus of its internal inflam-

mation, is more immediately and frequently subjected to

endocarditis than the aortic valve, which has broader surfaces

of contact, less pressure of blood, and no muscular and

tendinous traction.

Endocarditis, as I have said, does not therefore attack the

very rim of the flaps of the mitral valve at the attachment of

their out-spreading tendinous cords, but the line or margin of
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contact just within the edges of the valves. When the mitral

valve is inflamed, a frill of small bead-like granulations lines

the whole proper border of contact and closure of the valve
;

and tends to prevent their perfect adaptation, and to cause

regurgitation through the valvular aperture when the ventricle

contracts. These prominences consist of a swelling and

granular disintegration of the connective tissue, with softening

of the intercellular structure. Each of these prominences is

covered by a cap of fibrin deposited from the blood in the

manner well represented by Rindfleisch. 1 Endocarditis affects

the surfaces of contact of the aortic valve in the same way
that it affects those of the mitral valve.

This is the usual manner in which endocarditis affects the

mitral and aortic valves, whether the parent affection, render-

ing those parts prone to inflammation, be acute rheumatism,

chorea, or pyaemia. Sometimes, however, the inflammation

deepens at its original seat on the surfaces of contact of the

mitral valve, and extends beyond those surfaces, so as to

affect a large portion of the flaps of the valve on their ventri-

cular surface. Under these circumstances, the inflamed,

softened, and thickened structures may undergo granular

degeneration, and its ventricular layer may become broken or

ulcerated. The auricular layer of the valve thus tends to

yield before the pressure of the blood, which forces its way
through the breach in the ventricular layer, and to form
pouches or aneurisms protruding into the left auricle. The
auricular layer may then be involved in the inflammation, and
become in turn subjected to granular disintegration and
breaking up of tissue, so that the flap of the valve may be-
come perforated. The fibrin of the blood deposits itself

everywhere on the inflamed surfaces, often in the form of

1 Loc. cit. p. 281, fig. 87.
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vegetations, which may become extensive; and thus the

fibrin often lines, closes, and conceals the perforation.

We have already seen how many points in its favour, as

regards its tendency to endocarditis, the aortic valve presents

over the mitral ; and it presents another in this respect—that

while the pressure of the blood bears directly upon the in-

flamed surface of contact of the mitral valve during its closure at

the time of the systole, the pressure of the blood does not bear

upon the inflamed ventricular surface of contact of the aortic

valve when it is closed at the time of the ventricular diastole,

but upon the uninflamed upper or aortic surface of the valve.

Although this condition, favourable to the aortic valve, exists,

I have seen preparations in which a small aneurism, or

aneurisms, of one or more of the flaps of the aortic valve

protruded downwards into the ventricle.

The advantages are not, however, entirely on the side of

the aortic valve when it is affected with endocarditis ; for a

serious counterbalancing disadvantage exists under such

circumstances, as I shall now mention. . The sesamoid body,

and the margin or surface of contact of the valve on each side

of the sesamoid body, which are the seat of endocarditis when

it affects the aortic valve, receive the direct pressure of the

column of blood in the aorta ; and those parts, which are

softened by the inflammation, tend therefore to be pushed

downwards towards the ventricle during the ventricular

diastole ; with the effect of sometimes producing retroversion

of the sesamoid body, and to a greater or less extent of the

softened flap, of which it is the centre. We here see the great

disadvantage in which the inflamed aortic valve is placed

from the want of tendinous cords and papillary muscles

to support its flaps when rendered soft and yielding by endo-

carditis.

Another special evil accruing to the aortic valve from a
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similar class of cause, is the tendency of the sesamoid body,

and the adjoining portion of the flap affected with endocarditis,

to lay hold of deposits of fibrin from the regurgitating stream

of blood, with the effect of establishing a chain of fibrinous

vegetations, which form one upon another, and which hang

pendant into the left ventricle, being forced in that direction

by the return current of blood. When this chain of fibrinous

concretions forms upon either the right or the left posterior

flap of the valve, it is driven downwards and backwards by

the stream of regurgitation, so as to beat against and rest

upon the anterior flap of the mitral valve, with the effect

of causing ulcerative endocarditis of that flap. As the blood

regurgitating from the aorta into the ventricle beats upon

that flap, it parts with its fibrin, which clings to the inflamed

surfaces of the mitral valve, and forms on these a second chain

of fibrinous concretions.

The flaps of the mitral valve are, as we have seen, the

principal seat of endocarditis, but inflammation may also

attack the papillary muscles, and especially where they are

brought into contact with each other towards the end of the

systole, and cause fibroid degeneration of those muscles.

The tendinous cords may also sometimes become inflamed,

softened, and disintegrated, when the grave result of rupture

of the cord may ensue.

I have just given a series of notable instances of the

occurrence of endocarditis, locally excited by the contact with

each other of the two opposing surfaces of the valve ; of two
adjoining papillary muscles ; and of a pendant chain of

fibrinous concretion beating against the anterior flap of the

mitral valve. These are not the only parts of the interior of
the heart that may be inflamed from this cause, for wherever
two surfaces of the endocardium come into contact with and
rub against each other, endocarditis may be excited in both
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of those surfaces. The influence of the labour of the left

ventricle and the mutual contact of its internal surface in tend-

ing to produce endocarditis is illustrated in an original and

able manner by Dr. Moxon. I would refer to his work and

to the others already named for the study of the various

effects of endocarditis.

Among the effects of endocarditis, I would here simply

name the formation of vegetations on the inflamed valves,

already in part illustrated ; the production of embolism by the

washing away from the vegetations of fibrin into the current

of the blood ; the ulceration of the surface of the endocardium
;

the establishment of valvular disease from the thickening

and enlargement of the valves ; the contraction, adhesion, or

retroversion, and perforation of their flaps ; the rupture of

the tendinous cords ; the formation of aneurisms of the

valves ; the fibroid and atheromatous degeneration of the

fibrous and muscular structures of the ventricle ; the pro-

duction of aneurisms of the heart ; and other effects that

will be found described in the works to which I have

referred.

II.

—

Clinical History of Rheumatic Endocarditis.

The accompanying analytical tables of 325 cases of acute

rheumatism under my care in St. Mary's Hospital during the

years 1851-66, show the proportion in which those cases were

free from endocarditis, and were threatened with or attacked

by that affection ; and the number that were attacked by

pericarditis, distinguishing those with established endocar-

ditis ; also those in which endocarditis was doubtful, and

those in which it was absent.

The analyses contained in the tables sufficiently indicate the

reasons for arranging the cases in the manner adopted.
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TABLE SHOWING THE CONDITION OF THE CASES OF ACUTE
RHEUMATISM, WITH ESPECIAL RELATION TO THE ABSENCE
OR PRESENCE OF ENDOCARDITIS.

I.—Cases ofAcute Rheumatism in zvhick there was no Endocarditis.

Affection of joints somewhat severe or moderate, no general illness, no palpitation, signs over
heart not named 2

Joint affection slight, some general illness, heart not named 13
Joint affection not, or scarcely severe, some 01 little general illness, heart sounds healthy . . 10
Joint affection not, or somewhat severe, some or considerable general illness, heart not named 5
Joint affection not severe, some or considerable general illness, heart sounds healthy.... 10
Joint affection severe, some general illness, heart not named 6
Joint affection somewhat severe, considerable general illness, heart sounds healthy, or loud

and ringing
7

Joint affection severe, some general illness, heart sounds healthy n
No description of state of joints, or general illness, heart sounds feeble 1

^'"so^T'
0" n0t

*
°r rather Severe

*
slight or no Seneral illness, slight prolongation of first

.
*""'**'*"*••••"••••••

J
Joint affection rather severe, slight or no general illness, doubtful occasional obscure murmur 1

Previous valve disease, mitral regurgitation <=£>

Death, delirium
4

I.—Total

II-—Cases of Acute Rheumatism in which Endocarditis was threatened.
Some general illness, pain over the cardiac region, heart not named

x
Great general illness, pain left side, or region of heart, signs of heart not named . . 2
Great general illness, pain left side, heart sounds healthy
Great general illness, pleurisy, heart sounds healthy .

3

Great or considerable general illness, pain left side, or region of heart, heart sounds healthy ! 8
(jreat general illness, delirium, pain left side
Considerable general illness, first sound very loud ......
Considerable general illness, doubling of first sound

' 3

Considerable general illness, first sound or heart sounds feeble or indistinct
General illness pain over region of heart or left side, first sound indistinct or muffled'

'
' '

Iblight general illness, prolonged first sound
Great general illness, prolonged first sound ........
Great general illness, lung affection, prolonged first sound . . .

'.
' 3

General illness, pain in region of heart or chest, prolonged first sound *
4

Little general illness, faint or obscure murmur early or late in the attack
IO

Considerable general illness obscure murmur after cessation of attack (endocarditis probable)
'

IPrevious valve disease, considerable general illness .
~,

prooaoie;
. 1

2

II.—Total ....
63

II/.—Cases of Acute Rheumatism in which Endocarditis was probable^^^^SLSS^^T^ ** -und (situation unknown),

^WSSSS^ almosi am^ murmur
'

Great general illness, prolonged first sound at right ventricle almost 1 hi™,Lw 4
a pulmonic murmur veuiraae, almost a tricuspid murmur, and

Slight general illness, tricuspid murmur 'ending in prolonged first sound in "i

" " ' 1

Slight general illness, previous or established mitral rPtmrmf,,- 2
materially in 1, murmur became louder in 1

regurgltatlon ^.murmur did not vary
Considerable general illness, previous or established mltril 2

murmur absent at firs, in
P
,, mitral murmurtcame'^Tcal inT"^

1"'?^
'.
aortic

HI-

—

Total . . ,
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IV.— Cases of Acute Rheumatism in which Endocarditis was present without
Pericarditis.

Prolongation of first sound, almost a murmur, pain in heart, i, in chest r, extreme general
illness a

Tricuspid murmur , murmur absent on recovery o 7
Tricuspid murmur <— , murmur lessening on recovery^- 6

Tricuspid murmur Total 13
Mitral murmur '—p>, murmur disappearing on recovery o—^ 25
Mitral murmur —>, murmur lessening on recovery -> 10

Mitral murmur — murmur established on recovery "-^ 14
Inflammation of mitral valve. — died, murmur in 1, no note of murmur in 1 . . 2

Mitral endocarditis —> Total, mitral murmur in 50, no note of murmur in 1 . . 51

Aortic murmur >Jf murmur disappearing on recovery 5

Aortic murmur >Jf aortic regurgitation established on recovery 5

Aortic murmur \Jf Total 10
o

Mitral-aortic murmur \Jf
—> murmurs disappearing on recovery o—$>>J/ . . . . . . 3

Mitral-aortic murmur, mitral murmur established, aortic murmur disappearing —>^ . . 2

Mitral-aortic murmur, mitral-aortic regurgitation established—>^ 4
o

Mitral-aortic murmur, —5><J/ Total 9

Previous valvular-disease, mitral regurgitation 6

Previous valvular disease, mitral and tricuspid regurgitation ... 3

Previous valvular-disease, mitral regurgitation, adherent pericardium aortic regurgit. ^^"^ 1

Previous valvular-disease, aortic regurgitation \^ 3

Previous valvular-disease, mitral-aortic regurgitation (tricuspid murmur 2) -=^>
<fy

• • 9

Previous valve disease.

—

Total 22

IV.—Total cases of Endocarditis *i°7

V.— Cases of Acute Rheumatism with Endo-Pericarditis.

/ . ., (Murmur disappearing on recovery <—o . . il

Tricuspid murmur <c- 3 . ^Murmur established on recovery <r- . . 2 )
i

„,. , . , /Murm.disappearing on recov., mitral 0-^17, 1 \

Mitral murmur -> 36 . . I
aortic o

x> mitral-aortic o-> ° 1 = 2 /
I9

[
Aortic murmur I 1 . . . \ Murmur lessening on recovery, mitral -> .SI43

^Mitral-aortic murmur->| e^Mur.estb.onrec, mitral-^ii.mit.-aor.-^s = i6|

Total cases of endocarditis in which the heart was previously healthy.... 46

Cases of endocarditis, with prev. valv. disease, mitral 5, mitral-aortic ^>ty 3 • •
8

Total cases with endo-pericarditis 54

IV., V.—Total with endocarditis 161

VI.— Cases of Acute Rheumatism with Pericarditis; Endocarditis being

doubtful 3

VII— Cases of Acute Rheumatism with Pericarditis in which there was no

Endocarditis 6

V., VI., VII. Casesof Acute Rheumatism with Pericarditis.—Total ^63

Grand Total of Cases of Acute Rheumatism JJ25

* 108 cases of Endocarditis appear in the Tables at pages 242, 244. Vol. iii. I find that one of

those cases has been accidentally enumerated twice over, a woman, aged 23

Correct errors of press in the Table at page 282 thus-(i) line 9, for 1 read t>
, (2) line 12, lor

mitral-aortic read mitral-aortic 5 ; (3) line 16, for total 10 read 19.

Heart
previously,

healthy,
s

46.
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I have considered the cases of endocarditis according to

the character of the valvular affection of the heart due to

the inflammation of the interior of the ventricle, and have

arranged these cases into those (I.) with an uncomplicated

tricuspid murmur
;

(II.) with mitral regurgitation
;

(III.)

with aortic regurgitation, (i) not accompanied by a mitral

murmur, and (2) accompanied by a mitral murmur; (IV.)

with prolongation of the first sound without a murmur;
(V.) with endocarditis supervening upon previous valvular

disease.

I.—Cases of Rheumatic Endocarditis with an Un-
complicated Tricuspid Murmur. Symbol <-

In a moderate proportion of the cases of rheumatic endo-
carditis under my care in St. Mary's Hospital during the
fifteen years ending 1866—amounting to 13 out of a total

number of 107, or one in eight—there was a murmur over the
right ventricle from regurgitation through the tricuspid valve,
without a mitral murmur. In nearly. all of these cases there
was a greater or less amount of general illness, and in one-
third of them (4) there was pain in the region of the heart. A
tricuspid murmur was present also in 2 cases, in which endo-
carditis was probable, and in 2 that have been included, with
a little doubt, among the cases of pericarditis.

In the majority of these cases the murmur had disappeared
when recovery was established

; and in the remainder the
murmur was then diminishing in loudness, extent, and clear-
ness.

This tricuspid murmur is usually present over the body of
the heart, or, in other terms, over the right ventricle • and
extends from the lower half of the sternum to a line a 'little

VOL. IV.
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within the left nipple, which line corresponds with the

ventricular septum, and from the third to the sixth cardiac

cartilage. The presence of this murmur in these cases over

the right ventricle in the early stage of endocarditis, and that,

too, when no other murmur prevails, naturally suggests to the

mind at first sight that it is due to endocarditis affecting the

right ventricle and the tricuspid valve.

This inference is, however, forbidden by the following

considerations.

(1) Endocarditis, and disease the result of endocarditis of

the tricuspid valve, are very rarely discovered on dissection

in those who have died from rheumatic inflammation of the

interior of the heart, or from valvular disease, the effect of such

inflammation.

(2) The tricuspid murmur, when uncomplicated with disease

of the mitral valve, was not established in any of my cases,

but had either ceased altogether, or was steadily declining on

the recovery of the patient.

(3) The tricuspid murmur was frequently associated with a

mitral murmur, and less often with a mitral-aortic or an aortic

murmur of recent origin.

A tricuspid murmur was present over the right ventricle in

one-half, or 27 in 50, of the cases with recent mitral murmur.

In 7 of those 27 cases the presence of a tricuspid murmur was

somewhat doubtful. In eight of those cases the mitral was

preceded by the tricuspid murmur, and in six of these the

tricuspid murmur had ceased to be audible when the mitral

came into play. In thirteen other cases both murmurs were

present when they were first noticed, which was at the time

of admission, in fully one-half of those patients. The mitral

murmur appeared before the tricuspid in five cases. The tri-

cuspid murmur disappeared when the mitral murmur was

still audible in two-thirds of the cases (16 in 27); both
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murmurs ceased at the same time in seven instances ; and in

four the tricuspid murmur outlived the mitral. A tricuspid

murmur was also present in one-third, (3 in 10), of the cases

of endocarditis with mitral disease of old standing.

A tricuspid murmur was present in two or three of the

eight cases of mitral-aortic, and in about four of the ten cases

of aortic, regurgitation of recent origin ; and in two of the

five cases with aortic, and none of the seven instances with

mitral-aortic valvular disease of old standing affected with

endocarditis.

(4)1 have observed tricuspid regurgitation as a marked and
lasting feature in a case of button-hole contraction of the
mitral valve

;
in several instances in which the tissue of the

lung was permanently condensed, owing to repeated attacks
of bronchitis

;
in patients affected with contracted granular

kidney, in whom obstruction of the pulmonary circulation,
with enlargement of the right ventricle, had followed upon
obstruction of the systemic circulation, with its attendant
tension, dilatation, and thickening of the systemic arteries,
and hypertrophy of the left ventricle.

These circumstances point irresistibly to the conclusion that
the tricuspid regurgitation is usually due to the so-called
"safety-valve" function of that valve, and not to endocarditis
of the right side of the heart. In all these cases resistance to
the flow of blood through the lungs has induced tension of
the pulmonary artery, and distension of the right ventricle and
auricle, with, as a result, incomplete closure of the tricuspid
valve. The pent-up blood flows back through that aperture
and upon the veins of the system

; with the effect of distending
those veins, and of giving proportionate relief to the blood
gathered up in excess in the pulmonary vessels. At each
contraction of the right ventricle, indeed, instead of the whole
of the blood flowing forwards into the over-charged pulmonary

R 2
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artery, a portion of it flows backwards into the right auricle,

and venae cavse.

Inflammation of the left side of the heart, even when there

is no regurgitation through the mitral orifice, impedes the

flow of blood from the lungs into that side of the heart

;

and the accumulation of the blood in the pulmonary vessels,

thus caused, induces and is relieved by the tricuspid

regurgitation.

The tricuspid murmur was present on admission in two of

the thirteen cases of endocarditis in which that murmur

existed without mitral regurgitation. In nine of the remain-

ing cases, the tricuspid murmur was not observed until from

two to seven days after admission, and generally on the fourth

or fifth day. In one case the murmur did not appear until

the 26th day after admission.

In nine of these instances the duration of the illness before

their admission is stated. In one of them the murmur appeared

on the 7th day; in five, from the 10th to the 12th
;
and in

two, from the 14th to the 16th day after the beginning of the

attack of acute rheumatism ; and we may therefore infer that

the tricuspid murmur generally comes into play about the

ioth or 1 2th day of the primary attack.

In four instances the murmur was preceded by a prolonged

first sound over the right ventricle, and in one by a very loud,

and in another by a peculiar booming first sound.

In five of the cases there was direct evidence of endocar-

ditis at the time of admission, in the shape of pain in the

heart, and a prolonged first sound
;
although the murmur did

not pronounce itself fully until several days had elapsed. In

two of them, indeed, the murmur did not appear until there

was a marked improvement in the general symptoms.

The duration of- the tricuspid murmur in these cases was

very variable. In two instances it was only observed once,
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and in eleven it disappeared in from two to nineteen days ; in

eight the murmur when last noticed had become much more

feeble, and in three of these the first sound became prolonged

at the apex, at the time that the tricuspid murmur was

diminishing. In three cases a pulmonic murmur, which

indicates lessened tension of the pulmonary artery, appeared

when the tricuspid murmur was lessening.

From these observations we are entitled, I consider, to

infer :— I. That the appearance of a tricuspid murmur over

the body of the heart, extending from the sternum to the

nipple, and limited to that region, which corresponds to the

right ventricle, is usually the effect and the evidence of endo-

carditis affecting the left side of the heart. 2. That when
this murmur is neither coupled with nor replaced by a mitral

murmur, we may safely foretell that when the inflammation

leaves the heart, the valves will be perfect and the organ free

from disease.

A tricuspid murmur, as I have already remarked, is often

the prelude, and for a time the accompaniment, of mitral

murmur in cases of rheumatic endocarditis. The latter

murmur, however, in two-thirds of the cases (16 in 27) out-

lives the former, which is essentially a transient murmur. I

have already given the proportion in which mitral regurgita-

tion is accompanied, preceded, or followed by a tricuspid

murmur (see p. 242).

The duration of the tricuspid murmur in these cases, in

which it was associated with a mitral murmur, though
variable, was usually short. In ten instances it was only
heard once, and that generally on the day of admission,
but in one half of these the existence of the murmur was
doubtful

;
in six cases it was audible for from two to seven

days, and in seven from nine to sixteen days; while in
three, after a short duration, it vanished and reappeared
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after about twenty days, and in another case after a much

longer period.

The tricuspid murmur appeared much earlier in a large pro-

portion of those cases in which it was associated with mitral

regurgitation than in those in which it was the only murmur

audible. The murmur was present at the time of admission,

or on the second day—in two-thirds of the cases (19 in 27),

in which there was both a tricuspid and a mitral murmur, and

in only one-sixth (2 in 13) of those in which the tricuspid

murmur was alone audible. This contrast between the two

sets of cases is more striking if we date the murmur from

the beginning of the attack. The tricuspid murmur appeared

on or before the eighth day in at least nine cases in which

there was both tricuspid and mitral regurgitation ; and in one

only in nine of the cases in which the tricuspid murmur was

alone audible. In one of the cases in which both murmurs

were in full play on the day of admission, the patient had

been ill only two days, in two others four days, and in three

others a week. These cases of combined mitral and tricuspid

regurgitation, in respect to the more rapid development of

the murmur, and not in that respect only, present greater

intensity, energy, and rapidity of inflammation in the left

cavities of the heart, than in the cases in which the tricuspid

murmur was alone audible. In almost all the cases of tri-

cuspid incompetence there was at the time of admission great

general illness ; but this and other points of clinical interest

must be reserved until mitral regurgitation is specially con-

sidered. In four of these cases the tricuspid murmur was

replaced on its disappearance by a transient prolonged first

sound over the right ventricle. The tricuspid regurgitation

reappeared after being absent for a longer or shorter period in

five of the patients. In four of these the renewed tricuspid mur-

mur was conjoined with mitral murmur, but in the remaining
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one it cropped up alone 47 days after it had disappeared,

and 34 days after the cessation of the mitral murmur.

The tricuspid murmur is easily recognised by its position

and character. It is distributed over the right ventricle from

the sternum to the nipple and from the third cartilage to the

sixth, it usually stops at the septum, occasionally extends over

the right auricle, to the right of the lower sternum, and is

sometimes audible over the epigastrium below the lower

boundary of the heart. The tricuspid murmur is usually

grave or even vibrating in tone, and superficial, and it begins

with an accent or shock, and ends with the second sound.

In cases of extensive mitral regurgitation without tricuspid

murmur, the first sound is feeble while the second is intensified

over the pulmonary artery, owing to the tension of that

artery, the second sound being usually loud over the right

ventricle, and sometimes even at the apex.

When, however, mitral is coupled with tricuspid regurgita-

tion, the blood is thrown back upon the right auricle and the

venae cavae, the tension of the pulmonary artery is relieved,

and the first sound over that artery is moderately loud, or

prolonged, or even murmuring
; and the second sound, though

perhaps rather loud, ceases to be intensified.

The mitral murmur is usually softer and less grave in tone
than the tricuspid, being more like a bellows sound ; it ap-

pears also to be deeper ; and its point of greatest intensity

is situated to the left of the nipple, and, in endocarditis,

towards the axilla. When the mitral murmur is loud and
vibrating, and especially if accompanied by a thrill over the
apex, perceptible to the finger, it is heard very extensively,

radiating in every direction. It then becomes audible over
the right ventricle. This transmitted mitral murmur over
that ventricle is readily distinguished from the tricuspid
murmur originating within the right ventricle itself; for the
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transmitted or mitral murmur is accompanied and more or

less masked by the normal first sound of the right ventricle
;

while the immediate or tricuspid murmur, besides being grave

and shallow, begins with an accent, and is inseparably in-

corporated with the first sound of the right ventricle.

When the mitral and tricuspid murmurs coexist, it is usually

easy to distinguish them from each other upon the principles

just stated ; for the tricuspid murmur over the right ventricle

is then palpably more superficial than the apex murmur,

instead of being less so, as it is when the mitral is alone

audible ; the first sound of the right ventricle does not mask

or muffle the murmur ; and the difference in tone of the two

murmurs is perceptible, the mitral being soft and smooth, the

tricuspid grave or vibrating. Two cases were typical

instances of this difference in tone of the two murmurs when

thus coexisting ; in one of them the mitral murmur was a

soft bellows sound, while the triscupid murmur was grave
;

and in the other the tricuspid murmur was harsh and grating,

while the mitral was soft. When the mitral murmur is

rasping and vibrating in character, the difficulty of dis-

tinguishing the presence of a conjoint tricuspid murmur is

increased. Ah instance of this was presented by a patient

in whom the apex murmur was short and rasping, while there

was a bellows-sound over the right ventricle. Here the

rasping mitral murmur might have become softened by its

transmission through that ventricle.

It is sometimes difficult to distinguish between a tricuspid

murmur and a friction-sound, especially when the latter is

murmur-like in character, as it frequently is at the beginning

and towards the end of an attack of pericarditis. The chief

points of distinction are—that the friction-sound is usually

double or to-and-fro in character ; the tricuspid murmur being

single : the friction-sound is not exactly rhythmical with
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the heart-sounds, those sounds being readily heard distinct

from the friction-sound when that sound is not loud and

grating, so as to extinguish every other noise ; the tricuspid

murmur is incorporated with the heart-sounds ; the friction-

sound starts off without a shock, and retains the same tone

throughout
; the tricuspid murmur begins with an accent or

shock. The pressure test usually clears up every doubt.

When the stethoscope is applied over the right ventricle with

increased force, the tricuspid murmur may be intensified, but

is not materially changed in character ; while the friction-

sound is usually both intensified and changed in tone, it ceases

to be murmuring, and becomes grazing, rubbing, grating, or

creaking in character.

When pericarditis supervenes upon a tricuspid murmur,
the pressure test is sometimes in the early stage almost

essential to the discovery of the friction-sound
;
sometimes,

however, the patient under these circumstances is so ill that

you cannot make pressure. Local pain will then usually

guide the treatment, and time will clear up the obscurity.

In five of my cases, aortic regurgitation was accompanied
by a tricuspid murmur

; and in two of these by a mitral

murmur also.

Cases of endocarditis with aortic regurgitation present

obstruction to the flow of blood through the lungs, and so

may cause tension of the pulmonary artery and tricuspid

regurgitation
;
more, however, owing to the inflammation of

the interior of the left cavities and the mitral valve itself,

than to the aortic regurgitation, which is rarely sufficient in

volume to induce congestion in the lungs. This is shown by
the clinical fact that there were four instances with tricuspid
murmur in the sixteen cases of endocarditis in which there
was recent aortic regurgitation, in seven of which there was
mitral regurgitation also

; while there was no instance of
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tricuspid murmur in the fourteen cases of endocarditis in

which there was aortic regurgitation owing to the previous

disease of the valve, in one-half of which cases there was

mitral regurgitation also.

A tricuspid murmur was present in three cases of endo-

pericarditis ; and in two of those cases the murmur was per-

sistent ; while in one of them it disappeared, after the recovery

from acute rheumatism.

I will give here the proportion in which a tricuspid murmur

was present in cases of acute rheumatism with endocarditis

under my care from October, 1866, to 1869, treated by means

of rest.

There were altogether 3 1 cases of endocarditis in a total

of 74 of acute rheumatism, and in none of those thirty-one

cases was one tricuspid murmur present without a mitral

or other murmur.

While the tricuspid murmur unaccompanied by another

murmur was absent in those cases
;
although it was present

in the proportion of one in eight of such patients treated

during the previous fifteen years ; the proportion in which

the conjoint tricuspid and mitral murmurs were present was

fully maintained in the cases treated, by rest. Mitral regur-

gitation was present without aortic regurgitation in twenty

of those cases, and of these, tricuspid murmur was present

in nine, or, if we add two doubtful cases, in eleven instances.

In none of these instances did the tricuspid murmur pre-

cede the mitral ; in four the two murmurs appeared at the

same time ; in four the mitral preceded the tricuspid murmur

by from one to three days, and in one (45) by nine days.

In three of these cases the mitral murmur outlived the

tricuspid ; in two it was the reverse ; in three they were

combined to the last, and in the remaining case the

mitral murmur probably lasted beyond the tricuspid.
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The relation of prolongation of the first sound over the

right ventricle to tricuspid murmur will be considered at

pages 258, 289.

II.

—

Cases of Rheumatic Endocarditis with a

Mitral Murmur. Symbol

The mitral and the tricuspid valves, while they correspond

in general structure and function, differ essentially in the

construction and arrangement of their flaps and in the whole

setting of the valve.

The tricuspid valve, as I have already stated, is composed

of three great flaps and several intervening small ones, which

meet somewhere about the centre of the valve ; and the

aponeurotic ring which forms the base of those flaps is sur-

rounded on all sides by muscular walls. (See figs. I, 2, pp.

73, 74, vol. iii. ; and figs. 13, 14, 15, pp. 96, 97, 99, vol. iii.)

In health, when the ventricle is not over-distended, the

flaps of the valve adapt themselves to each other perfectly,

and close the tricuspid aperture completely during the con-

traction of the ventricle.

When, however, the cavity is over-distended, as it is under
the various circumstances which I have already described

the flaps of the valve adapt themselves only partially to

each other, especially, so far as I have observed, at the

meeting-point of the three great flaps, and regurgitation

ensues. The so-called " safety-valve " function of the valve

is thus brought into play, with the effect of relieving the

tension of the vessels of the lungs, and throwing the blood
backwards upon the veins of the system.

The result is that the tricuspid murmur is, with rare
exceptions, not a sign of inflammation of that valve,
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but of the over-distension of the right ventricle, caused by
obstruction to the flow of blood through the lungs.

The mitral valve is formed of one great semilunar or

convex flap, the base of which is incorporated with the

powerful aponeurotic structure that is continuous with the

two posterior sinuses of the aorta ; and of a crescentic or

horse-shoe flap, complex in structure, being formed of three

segments, set in the muscular walls at the base of the left

ventricle. The setting of the base of the valve is therefore

two-thirds muscular and one-third aponeurotic. There is no

tendency in the aperture to widen outwards at the base of

the valve equally in all directions, for the aponeurotic struc-

ture, when healthy, though elastic, is practically unyielding.

The single anterior semilunar flap, held in check by its

proper chords and fleshy columns, fills up the posterior cre-

scentic flap with perfect adaptation. The edges of the

opposed flaps press against each other with increasing force

in proportion to the increasing pressure of the blood on their

under surfaces ; and the over-distension of the left cavity

does not, owing to the structure to which I have alluded,

readily tend to widen the orifice and open up the valve. The

healthy mitral valve, therefore, when the left ventricle is not

greatly enlarged, possesses only under circumstances of

extreme backward pressure or forward resistance a function

like the " safety-valve " function of regurgitation with which

the tricuspid valve is endowed. Such a function of the mitral

valve would indeed be the opposite of a "safety" valve

function, for it would immediately endanger the lungs by

throwing the blood backwards upon their vessels. (See figs,

i, 2, pp. 73, 74, vol. iii. ; and figs. 7-12, pp. 88-91, vol. iii.)

The result is that when the right ventricle is over-dis-

tended, it relieves itself backwards through the tricuspid

aperture upon the veins of the system : and that when the
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left ventricle is over-distended, it, with rare exceptions,

relieves itself directly forwards upon the arteries of the

system, and so the lungs are spared in both instances.

I derive the more important evidence of the correctness

of this view from the well-understood pathological history of

aortic regurgitation from widening of the orifice of the aorta,

owing to atheroma of its walls. In those cases the cavity

of the left ventricle becomes greatly, sometimes enormously,

enlarged, and yet I know of comparatively few instances

of this kind in which the mitral valve was therefore

incompetent.

Mitral regurgitation, without disease of the structure of

the valves, occurs most frequently among cases in which there

is great arterial tension owing to Bright's disease, and great

consequent distension of the left ventricle ; in which cases

there is often also an atheromatous, or thickened state of the

mitral valve, with, as an effect, widening of the fibrous

portion of that aperture, and possible regurgitation.

Mitral murmur is, as a rule, neither a sign of over-disten-

sion of the left ventricle, nor of a supply of blood to that

cavity too small in amount, or too thin in quality.

The existence then of a mitral murmur in a first attack of

acute rheumatism is a direct sign of inflammation affecting

the left side of the heart.

Mitral regurgitation, not connected with previous disease

of the valve, and without aortic regurgitation, was present in

50 out of 107 cases of rheumatic endocarditis under my care in

St. Mary's Hospital, from 185 1 to 1866, and in 20 of 31 such

cases treated by rest from 1866 to 1869. In twenty-five of

the earlier series of cases the murmur had disappeared, and
in ten others it was lessening at the time of the patient's

recovery, while in fourteen of them the murmur seemed to

be established
;
and it was absent in one and present in the
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other of two fatal cases of mitral endocarditis at the time of
death. In the cases of the later series the corresponding
numbers were thirteen, four, and three, the latter being the
only cases in which the murmur was established at the
time of the patient's recovery.

In one-half of the cases of both sets the mitral murmur
was heard on the day of admission or the next day

; the
numbers being 28 in 50 of the first set, and 9 in 20 of the
second set. The murmur presented itself within six days of
admission in three-fourths of the remainder, or seventeen of
the earlier and nine of the later series, and from 8 to 17 days
after admission in the remaining cases, amounting to one-
seventh of the whole.

Among the thirty-seven cases of endocarditis, combining
the two series, admitted with mitral murmur, one-third, or
eleven, had been ill from 2 to 7 days, nearly one-half, or
fifteen, from 8 to 14 days, six from 2 to 4 weeks, two for a
longer time, and three for an unknown period.

The mitral murmur became audible after admission in

thirty-six cases, and of these the murmur appeared in six

during the first 7 days, in eleven from 8 to 14 days, and in

eight from 15 to 28 days after the beginning of the attack of

acute rheumatism
; in six at a later period ; and in three at a

time unknown.

The mitral murmur may be present in full force on the

third day of the attack, or its appearance may be delayed

until the fortieth day. In a fair proportion of the cases,

amounting to one-fourth, it is developed during the first week,

and in the larger number, or two-thirds, before the end of the
second week.

General illness.—In nearly every case of endocarditis the
patient presents great or considerable general illness. Thus in

sixty-two of the seventy-one cases of mitral endocarditis the



ENDOCARDITIS. 255

illness was great or considerable, in two it was definite, and in

five it was slight ; while in two there is no description of the

general state of the patient.

In most of the few exceptions to this rule of the presence

of great general illness in these cases, the murmur was estab-

lished at the time of their admission, and the severity of the

attack was already mitigated or passing away.

Those cases in which there was no endocarditis present a

very different aspect, since in scarcely one-third of them was
there considerable general illness.

As might be expected, constitutional illness was more
severe and frequent in those instances in which there was a
threat of endocarditis, though its existence was not actually

demonstrated by valvular incompetence, since in nearly two-
thirds of them the general illness was either great or
considerable.

The illness in cases of endocarditis is peculiar. It differs

from and is superadded to that due to simple rheumatic in-

flammation of the joints, and is such as to call the attention
of the physician to the state of the heart.

The face may be flushed all over, the forehead, nose, lips,

and chin being of as high a colour as the cheeks, a state that
is usually associated with profuse perspiration, drops of sweat
standing in beads on the surface-a condition, however, that
may be present in cases with severe affection of the joints
without endocarditis. Thus when endocarditis exists the face
loses the brightness, glow, and smoothness, and the variety of
hue and tone of health, and becomes clouded, being dusky, dull
or ashy in hue, or glazed, or unduly white, or even of a bluish
tint. The countenance, no longer expressive of interest in
things and persons around, or even of pain in the limbs ,

marked by internal trouble. The aspect of the patient' i

altered, often profoundly so, being anxious, depressed

is

is

or
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indifferent. The eye loses its lustre and expression, and

becomes heavy and dull.

Sleep is often absent, the nights being restless ; but this is

perhaps more often due to the inflammation of the joints than

to that of the interior of the heart.

The nervous system is often gravely affected. Delirium at

night, the patient wandering, muttering, and complaining, is

occasional, but rare ; it occurred in two instances, in which

the affection of the heart was evidently the primary exciting

cause of the mental trouble. In another patient the head

was confused on the third day.

Choreal movements, as we have seen, are in some instances

a definite effect of endocarditis, especially of the non-rheu-

matic kind, traceable frequently to cerebral embolism ; but

choreal movements, and indeed embolism, were of very rare

occurrence in my cases of rheumatic endocarditis uncom-

plicated with pericarditis. In one instance the patient,

previously anxious, and with sordes on his teeth, was

nervous and fidgetty ; and in another, starting appeared on

the sixth day, having been preceded on the fourth day by

pain in the heart.

Sickness is occasionally present. It was so in four of my

cases. These cases, however, point not to the stomach as the

cause of sickness, but rather and usually to the state of the

nervous system, and more immediately to that of the brain

itself ; as in a case in which giddiness and sickness, appeared

together, and in another in which sickness was preceded by

restlessness.

Failure in the power of the heart is an occasional occur-

rence in cases of endocarditis. Thus, two of my patients

were attacked with fainting. One of these fainted on the day

of admission, and again on the thirteenth, and on the follow-

ing day was sick, so that failure of the heart may be a cause
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of sickness. In the other case pain in the heart and fainting

appeared on the seventeenth day after admission. We may
fairly attribute the fainting in these cases to the actual failure

of the heart itself, caused by the internal inflammation of

that organ.

The pulse is often quick, feeble, and fluctuating. I believe

that it is dicrotous, but I have not employed the sphygmo-
graph in any case of endocarditis, being perhaps deterred by
the state of the wrist.

Perspiration is often especially profuse and of long continu-
ance; sudamina being also present in some of the more
severe cases.

The breathing is usually affected, being more or less

quickened. In rare instances pulmonary apoplexy or extra-
vasation is the result of the difficulty to the flow of blood
through the lungs, which is the general effect, varying in
degree, of endocarditis.

The chain of symptoms here described points mainly to
the affection of two great functions. The nervous power is

lowered
;
and the circulation of the blood through the fine

vessels of the lungs and the body is enfeebled.

Pain in the Region of the Heart.—Vain in the region of
the heart, sometimes severe and lasting, sometimes slight or
transient, amounting perhaps only to uneasiness, was present
in about one-fourth of the cases of tricuspid and of mitral
murmur belonging to the earlier series, and in one-half of the
later series, treated by rest. If to these we add other cases
having mitral or tricuspid murmur in which there was pain
in the left side, or in the chest; the proportion thus affected
reaches to nearly one-half in the first series, and to fully
one-half in the second.

The pain in the heart was sometimes, but not generally
severe. In a few instances the pain was increased or excited

VOL. IV.
S
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by pressure. We may fairly infer that in those cases

pericarditis was imminent or was actually present, though

not, except in rare instances, with such intensity as to cause

even a transient friction-sound.

Palpitation was very rarely complained of, but fainting, as

I have already stated, occurred in two instances.

Prolongation of the First Sound occurring during the Early

Period of Mitral Endocarditis.—-In one-half of my patients

affected with mitral regurgitation, as we have just seen, a

murmur was established at the time of admission. In one-half

of the cases in which the murmur was not thus established,

prolongation of the first sound preceded, and was merged

into, the murmur. In all but one of those cases the first sound

was prolonged at the time of admission, and in that case and

two others a tricuspid murmur was then in full play.

The tricuspid murmur was likewise heralded by prolonga-

tion of the first sound in one-half of the cases in which that

murmur was not already present at the time of admission.

In a number of the cases, the exact position of the

prolongation of the first sound was not defined
;
but when-

ever it was so, the mitral murmur was preceded by pro-

longation of the first sound at the apex ; and the tricuspid

murmur by prolongation of the first sound over the front of

the heart, or the right ventricle.

I think that no cardiac sign is more readily recognised than

prolongation of the first sound, and yet there is none so

difficult to define. That this is so, however, is natural, for it

is a transition sound. It forms, as we have just seen, the

transition from a clear healthy first sound to a murmur
;
and

as we shall see, at a later period, in a large proportion of the

cases, it forms a transition between a mitral or tricuspid

murmur when dying out, and the restoration of the healthy

first sound. In one-half of the cases in which the prolongation
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preceded the murmur, there was a double transition, the

murmur being both preceded and followed by prolongation

of the first sound. This prolongation is sometimes so like a

murmur that it is difficult to make the distinction, and this

is especially the case just before the time of transition, when
the prolongation precedes the murmur; and just after that

time, when it follows the murmur.

Prolongation of the first sound is the absence of silence

and the presence of the wavering, grave, feeble sound during
the interval between the first and second sounds. It is not
the prolongation of the shock of the first sound which is

itself significant, being sometimes a precursor of the more
telling signs of endocarditis. The prolongation of the first

sound is not the same as the natural loud vibrating character
of that sound over the superficial cardiac region which is

almost always present in cases of anaemia, when the muscular
force of the ventricles is maintained, and even in excess,
but when the blood is scanty and thin, being deficient in
red corpuscles.

Prolongation of the first sound is, I repeat, a feeble, inde-
terminate, wavering sound, that fills up the space between the
first and second sounds, which space is silent in health. It
presents every gradation, from a sound so feeble that it is

with difficulty discovered, to a sound so murmurlike that it

can scarcely be distinguished from the murmur into which it
so often ripens. Prolongation of the first sound was noticed
on the first day of observation in fourteen cases

; the prolon-
gation developed into a murmur in two-thirds or nine of
those cases before the seventh day after admission

; and in
the remaining third, or five, between the seventh and four-
teenth days. In two other instances the prolongation absent
on the day of admission, appeared on the following day and
in the other after a lapse of four days.

S 2
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It is evident that in all these cases the endocarditis was

present before the appearance of the murmur for a period

of time at least as long as the previous period of duration

of the prolongation of the first sound.

There are other modifications of the first sound, besides its

prolongation, that point to endocarditis, if they do not indicate

it, which have been, in a few instances, the precursors of

murmur. It will be sufficient if I simply name them. They

are— I. Loud heart sounds, the first being sharp, the second

ringing ; or both sounds may be ringing. 2. Healthy sounds

with powerful action of the heart. 3. Roughness of the first

sound. 4. A humming noise over the right ventricle, and in

one case at the apex, where it was associated with murmur.

5. Doubling of the first sound (over the ventricle), which

occurred in two cases associated with a prolonged first sound,

which was not followed by a murmur in one of those cases.

6. Feeble first, loud second sound, followed by tumultuous

action of the heart and mitral and aortic murmurs. 7. Ex-

tensive presystolic murmur {rrrp) present in one case for five

days, followed in succession by loud heart sounds (6th day),

doubling of the second sound (15th day), and a faint mitral

murmur, not limited to the apex. 8. Loud " plunging " first

sound over both ventricles, present on the 4th day, followed

by prolongation of the first sound on the 6th, and mitral

murmur on the 8th ; and 9. muffling of the first sound, which

in one case succeeded the murmur, which was extinguished

by an attack of pain in the heart, followed by fainting.

All the above varieties in character of the first sound were,

in the instances referred to, followed within a very few days

by a mitral murmur.

The only one of these varieties of the first sound that I

would speak of is the last: the peculiar "plunging" sound.

I call it so for want of a better name. The sound is some-
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thing like what I have heard in the working of a steam-

engine. It was as if the piston made a peculiar plunging

sound when it dipped down and reached the bottom of its

play. I have heard this sound in at least three cases. One of

them was attacked afterwards with delirium, long torpor,

almost coma, extreme depression, and pericarditis, but no

murmur. In all the cases, the constitutional symptoms more

or less threatened endocarditis.

Besides these peculiarities of the first sound preceding

mitral murmur, there is one other affection of the sounds of

the heart that I would name ; and that is a complete silence

of both sounds ; which occurred in one case threatened with

endocarditis, in which a mitral murmur did not appear. In

that case there was tenderness over the heart, fighting for

breath, a piercing pain between the chest and back, and great

depression, lasting for some days. On the 8th day she looked

more bright, on the 9th the sounds of the heart were audible,

on the 14th its impulse had returned and was gaining power,

and on the 26th day the sounds were of natural loudness, and

there was no murmur.

In most of the cases of endocarditis with mitral murmur
there is undue, but not great, strength of the impulse of the

right ventricle, which may be seen and felt between the

cardiac cartilages to the left of the lower sternum. This is

found even in the earlier stages, and before the appearance

of the mitral murmur.

It is evident from what has just been stated, that while in

some cases that murmur bursts into full play at the commence-
ment of the attack, being audible on admission, and on the

3rd, 4th, 5th, 6th, or 7th days after the seizure ; in others it is

not audible until a period varying from the 8th to the 30th
day, although there is unequivocal evidence that the inflam-
mation in the left side of the heart was present before and at
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the time of admission. This evidence consists in the exist-

ence of a tricuspid murmur, or a prolonged first sound, or

pain in the region of the heart or in the chest, with great or

considerable general illness.

The inflammation of the valve cannot cause regurgitation

until perfect adaptation is prevented by the formation of

small prominences, covered with a deposit of fibrin upon the

surfaces or lines of contact of the margins of the valve, or by

the softening and yielding of its flaps.

In three of the cases tricuspid or mitral murmur became

audible after admission, when the patient's illness increased.

In ten other cases, however, it was the reverse, for in all of

them the murmur came into play when the patient's health

began to improve.

We are therefore, I conceive, warranted in assuming that

in a considerable number of the cases, the active stage of the

endocarditis is passing away at the time of the appearance of

the murmur.

Progress of Cases of Endocarditis with a Mitral Murmur.—
Cases with a mitral murmur from endocarditis affecting a valve

previously healthy, may usually be readily distinguished from

those in which the murmur is due to established disease of the

mitral valve by the character, seat, and area of the murmur,

its changes, duration, and transition, its cessation or establish-

ment
;
by the size of the heart and the force, extent, and

position of its impulse ; and by the nature of the first and

second sounds over the right ventricle, the pulmonary artery,

the aorta and great arteries in the neck. The mitral murmur

is always situated over the apex and body of the left ventricle,

and the ventricular septum. The centre of the murmur and

its point of greatest intensity and purity is usually just below

the left nipple. Sometimes it is limited to this point, but in
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general it covers a larger area, spreading inwards towards the

right ventricle, outwards and upwards towards the axilla and

over the lung, and downwards over the stomach. This area is

rarely extensive, being usually limited by a diameter of from

two to three inches.

When the heart is high, owing to the elevation of the

diaphragm, and when the left ventricle is exposed in con-

sequence of the shrinking of the overlapping portion of the

left lung, the murmur extends upwards towards the axilla,

and even above the mamma, and a little outwards, rather

than downwards. The direction of the murmur upwards

towards the axilla is peculiar to the mitral murmur of endo-

carditis, for when disease of the valve is established, the lungs

expand downwards to an unusual extent, and so muffle or

arrest the murmur in its course towards the axilla.

The extent of the area of the murmur depends much upon
its character. A smooth, soft, bellows-murmur, especially if

it is rather feeble, is in general limited to the apex and left

ventricle ; so also is a weak, grave murmur. But when it is

vibrating, loud and almost musical, and especially if a thrill

is felt by the finger over the apex—then the area of the

murmur is extensive. Sometimes, indeed, it is so all-per-

vading that it may be heard over the whole cage of the chest,

front and back, and even upwards into the neck and down-
wards over the abdomen.

It is only in established mitral disease, or in very rare cases

of endocarditis with extensive mischief to the valve, that we
find this pervading vibrating murmur with perceptible thrill.

In cases of established mitral disease the murmur is usually

audible to a greater or less extent over the region of the

stomach, often coming quite down to its lower boundary.
The vibration in the left ventricle, which rests immediately
upon the stomach, the diaphragm alone interposing, awakens
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a corresponding vibration in the stomach, and as this takes

place in a hollow sac, its tone is often metallic, and it thus

sometimes imparts a musical character to the murmur at

the apex.

In cases of endocarditis with mitral regurgitation, the

murmur is often so feeble that it is limited to' its birthplace,

and is unable to generate corresponding vibrations in the

adjoining organs. In these patients the murmur is inaudible

over the stomach ; but in other cases of endocarditis, accord-

ing to the loudness and penetrating quality of the tone,

the murmur makes itself heard over a greater or less portion

of the stomach, at that part of it nearest to the apex of

the heart.

The murmur was heard over the lower part of the back of

the chest in only two of the fifty cases of endocarditis with

mitral murmur of the first series, and in one of the twenty

cases of the second series. In one of these cases the murmur

was audible over the lower part of the back, the lungs being

condensed, on the 4th day, but it was not again heard in that

position. In another such case the murmur was heard over

the back of the chest from the 27th to the 34th days after

admission, but ceased to be so on the 30th ; and in the third

case the murmur was heard below the shoulder blades for the

first time on the 18th, and for the last time on the 42nd day.

After that date the murmur was less loud, and its area was

correspondingly lessened.

I have to add to these, one case of death with inflammation

of the mitral valve ; the anterior flap was softened and en-

larged, its edge and that of the posterior flap were covered

with lymph or fibrine, and the valve permitted extensive re-

gurgitation through the mitral aperture. The patient, a

young man previously in good health, had been ill a fortnight

with acute rheumatism ; when admitted, he had an anxious
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expression, hurried and difficult breathing, and sickness. A
loud mitral murmur, beginning with a sharp shock and fol-

lowed by the second sound, extended forwards almost to the

sternum, where the heart sounds were healthy, and backwards

to below both shoulder blades. From the 9th day to the 1 ith

he raised phlegm tinted with blood, he was propped up in bed,

and there was dulness and fine crepitation over the left lower

lobe. On the 14th he sat forward in bed in great distress,

breathing with difficulty. In the course of that day he died,

and on dissection he presented the inflammation of the mitral

valve and the extensive pulmonary apoplexy that were

evidenced during life.

The patients usually lay flat in bed, their pain being

increased by movement, and as the back was not examined,

some of these might have presented a murmur over the lower

lobes of the lungs behind ; but when we regard the limited

area over which the murmur was usually heard in front and at

the side, it is evident that it could scarcely have been audible

behind. I think it probable that three cases, in addition to

those just named, may have been exceptions to this rule, and
perhaps two others, for in them the murmur was loud, while in

the first three it was vibrating in tone.

The mitral murmur at the time of its first appearance, or of

its transition from prolongation of the first sound, is as a rule

either weak and grave
;
or it is a soft, feeble, bellows-murmur,

and is therefore limited in area.

The mitral murmur invariably begins with an accent or

shock, which corresponds with the shock of the impulse, and
it generally ends with the second sound. It fills up, in fact,

the space between the first and second sounds, that space
being often lengthened so as to admit of greater prolongation
of the murmur, with the effect of altering the rhythm of the
heart. Sometimes the murmur does not quite fill up this
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space, so that there is a distinct silent pause between the end
of the murmur and the second sound. The presence of the

accent or shock at the beginning of the first sound distinguishes

an endocardial murmur from an exocardial or friction

murmur.

The pressure test comes in to settle the difficulty of dis-

tinguishing one condition from the other. If the noise be
endocardial, the sound may become louder from the closer

application of the stethoscope, when pressed upon the walls

of the chest ; but the quality of the noise is unaltered, it is

rhythmical with the heart sounds, it retains its accent or shock,

it fills up the space between the first and second sounds, and

it ends exactly with the second sound.

But if the noise be frictional, it usually loses its murmur-

like tone when the pressure is made—and becomes rustling or

grazing, grating or creaking in character ; it extinguishes the

first and second sounds of the heart, which were previously

heard side by side, but not incorporated with the murmur ; it

brings out a double sound where there was but a single one

before, a sound to-and-fro in character, or a noise not unlike

that made by the sharpening of a scythe, with a single down-

stroke during the beat of the heart, and a double up-stroke

during its pause. Sometimes the mitral murmur is masked

or confused at the apex by the co-existence of a vibrating

systolic noise. The interposition of a piece of paper or cloth

between the stethoscope and the surface of the chest anni-

hilates this vibrating noise, and the mitral murmur is then

heard with perfect purity and clearness. The interposition of

the lung effects the same end—for this vibratory noise is

heard only where the heart is in direct contact with the walls

of the chest ; and hence, when using the naked stethoscope,

we meet with cases in which the murmur is more smooth and

bellows-like just to the left of the apex or towards the axilla,
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than it is over the apex itself. For this effect, however, the

layer of lung must be thin and the tone of the murmur must

be penetiati'ng. In cases of endocarditis with mitral regurgi-

tation, the murmur is often muffled by a rumble, or a com-

paratively feeble vibration. The interposed paper or the

intervening lung extinguishes this vibrating noise, and brings

a pure, soft, bellows-murmur into play.

The changes that the mitral murmur of endocarditis under-

goes during the progress of the case are remarkable, and
,

they vary in almost every instance. These changes consist

in alterations of its tone, loudness, and area ; in its transition

from a true murmur to prolongation of the first sound ; in the

substitution of a tricuspid for a mitral murmur, or the reverse,

or the companionship of the two murmurs
; in the suppression

and reawakening of the murmur ; and frequently in its final

extinction, either directly or by passing again into prolonga-
tion of the first sound, which precedes the restoration of the
healthy sounds of the heart.

In one-fourth of the cases (18 in 70) the mitral murmur
was only heard on one occasion.

Of 50 cases, in all of which the mitral murmur was heard
more than once, that murmur was of equal loudness during
the successive observations in one-fifth (n)

; became gradually
weaker in one-third (17), but in six of these it passed through
a double oscillation and increased and lessened a second
time

;
became gradually stronger in one-fifth of the cases (1 1),

in one-half of which it again gradually declined
; was sus-

pended and then renewed for a time in one-fourth of the cases

(12), when the murmur again faded away; and it sometimes
yielded to the healthy sounds of the heart, and sometimes to
prolongation of the first sound. In two instances, already
included in the abstract just given, there was a double disap-
pearance and reawakening of the mitral murmur, which in
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one of them met with final extinction, while in the other it

became established.

The changes in the area of the murmur corresponded in a

considerable degree to the changes in its loudness, the former

widening as the latter increased and narrowing as it

• diminished.

In the great majority of the cases, and especially in

those in which the murmur disappeared, the tone of the

murmur underwent but little change. It became pro-

gressively louder and feebler, more clear and more obscure

in almost every instance, but it usually retained its original

character.

The murmur was observed to be soft and smooth, approach-

ing to the character of a bellows sound, in less than one-half

of the first series of the cases of endocarditis with mitral re-

gurgitation, and in less than one-third of the second series
;

the cases in each series in which the murmur was not

characterised amounting to fully one-third of the whole.

In a small proportion of the first series and a large propor-

tion of the second series of cases, the murmur was grave in

character, being in some of them feeble, and in a few, loud

and almost vibrating.

Musical, sawing, and rasping murmurs formed but a small

proportion of the total number of cases, and these were they

that passed through a series of changes in tone and character.

One case, a youth, was a notable and rare instance of

the variety of changes in tone through which the mitral

murmur may pass. He had been ill a fortnight and had

suffered from pain in the heart. On admission he presented

a tricuspid murmur. To this a loud mitral murmur was

added on the 3rd day, when he was very ill. On the 8th

he was better, and from that day to the 15th the murmur

was weak, soft, and smooth. On the 21st it was louder



ENDOCARDITIS. 2G9

and on the 29th it altogether changed its tone and became

musical. After this, without apparent cause, it underwent

two variations, having first the character of a sawing and

then of a bellows sound. The tone of the murmur then again

altered, and it became grave, and finally on the 52nd day it

had regained its lost musical character.

We must now answer the important practical questions

suggested by these observations, what are the character and

progress of the murmur, when the attack tends to end in

perfect restoration of the efficiency of the valve ? And what,

when it tends to become permanently incompetent, owing to

the establishment of mitral disease ?

The answer may be already almost gathered from what has

gone before. When the murmur is permanently feeble, soft,

and smooth, with an approach to, or even the formation of, a

gentle bellows sound ; or when it is feeble and grave, the

complete restoration of the efficiency of the valve may be

anticipated. In illustration of this statement we find that

the murmur was feeble, soft, and approaching to a bellows

sound in 14 of the 25 cases of the first series that ended in

recovery of the valve
; and in 4 of the ten that left with a

lessening murmur, the corresponding number in the two like

classes of cases of the second series being 5 in 17, while of the

17 cases that ended in established valve disease out of a total

of 71, the murmur was feeble in none, and was smooth or

soft in 6, most of which presented a definite bellows-'

murmur.

The feeble grave murmur was more frequently developed in

the later than in the ealier series of cases, but in both its

presence was almost always followed by the restoration of the

function of the valve.

When the loudness of the murmur steadily diminished, or
when it first rose and then fell, or when after disappearing it
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reappeared and again faded away, the integrity of the valve

was generally regained.

When the murmur was loud, its area being extensive ; when
it presented a sharply-defined loud, bellows, musical, sawing,

or rasping sound ; when it was vibrating in tone ; when it

steadily increased in loudness, or only slightly rose and fell to

rise and fall again, without a temporary disappearance ; then

valvular disease was, as a rule, though not invariably, perma-

nently established. One patient, a nurse in the Hospital, left

with a loud mitral murmur, but after a time, when she

resumed her work, the murmur had given place to healthy

heart sounds.

Condition of the Heart and the Great Vessels in Cases of
Endocarditis affecting the Mitral Valve.—In these cases there

are, as I have already illustrated, many affections of the heart

besides imperfection of the mitral valve with its attendant

murmur. When inflammation affects the great central cavity

of the heart, the pivot of its action, the whole organ is in-

volved, and every part of it becomes, in succession, modified

in its action
; and in the force, movement, and sounds by

which it makes that action known.

Inflammation of the fibrous structure of the left side of the

heart is as essentially a part of acute rheumatism, as is iaflam-

mation of the fibrous structure of the joints. The inflamma-

tion may commence in the heart at the same time that it

commences in the limbs. It attacks that part of the heart

that is working with the greatest force, just as it attacks those

parts of the limbs that are subjected to the greatest labour.

The increasing inflammation of the joints calls forth increas-

ing force in the action of the left ventricle, and so stirs up and

adds to the inflammation that may have already existed in

that cavity from the commencement of the attack.

This inflammation of the ventricle, like the inflammation of
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every other organ, lessens the power of the muscular cavity to

expel its contents, and to propel the blood round the vessels

of the system. This imperfect transmission of blood to the

system, the demand for which is increased by the inflamma-

tion in the limbs, causes distension of the left auricle, and
impedes the transmission of the blood through the lungs.

This induces distension of the pulmonary artery and its

branches, with, as its effects, accentuation—or loudness and
sharpness, or shock—of the second sound, with relative

feebleness, or even absence, of the first sound over that

artery ; and distension of the right ventricle, with increase

in the action of its walls and in the force and extent of its

impulse.

We have, thus, two ventricles beating side by side, the left

one, the seat of the inflammation, beating with lessened

power ; the right one, with increased force.

The increased fulness and force of the right ventricle tend,

when they pass certain limits, to reverse the flow of a portion
of the blood, and to send it from the right ventricle back into
the right auricle

; with the effect of relieving the distension
of the arteries of the lungs, increasing the fulness of the
veins of the system, and producing a tricuspid murmur.

After a time, the whole volume of the blood is diminished
and the proportion of its red corpuscles is lessened

; and then
appear as later and secondary effects, a murmur over the

pulmonary artery, and sometimes a murmur over the aorta
and its great branches—murmurs that are due to the lessen-

ing of the contents, and relaxation of the walls of those
vessels.

Such murmurs in the great arteries appear, however, also
in the early stages of the affection, in the aorta more
frequently, owing evidently to the lessened power of the
inflamed left ventricle, and the diminished supply of blood
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that is therefore sent into the aorta, the walls of which are

thus relaxed ; and in the pulmonary artery occasionally, for

reasons that have yet to be ascertained.

The close study of the condition of the heart and great

vessels generally throws more light upon the degree of the

inflammation of the heart, and its effect on the vital powers

of the organ, than does the simple observation of the mitral

murmur.

I shall now rapidly review the conditions of the heart and

great vessels as they presented themselves in the cases of

endocarditis with incompetence of the mitral valve—that

valve being previously in the virgin state and uninjured.

The Impulse of the Heart.—I find that I have taken notes

of the state of the impulse in one-half of the cases with

mitral incompetence, or in 25 out of 50 of the first series,

and 9 out of 20 of the second.

The beat of the heart was, as a rule, not extensive or

strong. It showed itself rather in the higher than the lower

cardiac intercostal spaces, being present in only one instance

below the fifth space, less frequently in that space than in

the fourth, and sometimes even in the third space. While the

impulse at the apex was in general feeble or absent ; that of

the right ventricle, though rarely powerful, was usually some-

what increased in strength, being present in the third and

fourth, and even the fifth spaces between the cartilages. This

impulse of the right ventricle was not as a rule marked or

strong, but it could be felt diffused over those spaces when

the ball of the palm of the hand was applied over them, or

when the fingers were pressed gently into the spaces.

In a few instances the action of the heart, and especially

the impulse of the right ventricle, was strong and diffused or

powerful, or even tumultuous and violent, soon after admission
;

and then the size of the heart, which was not in general
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notably affected, became enlarged, the chest over the cardiac

region being more prominent than over the corresponding

space on the right side.

In one or two patients the impulse presented a peculiar

shock.

But the distinctive feature with regard to the impulse in

a fair proportion of the cases was its variation during the
successive periods of the disease. Thus, in one instance, it

was feeble on the 1st day in the fourth space, very strong
on the 3rd day, moderate in strength in the fifth space on the
8th day, and in the third and fourth spaces on the 12th day.
In another patient the impulse was felt in the second and
third spaces on the 2nd day, when there was pain in the
heart

;
on the 5th, the pain still continuing, the heart beat

violently; from the 6th to the 18th the pulsation was strong
in the second space, and from the 28th to the 34th it was
diffused from the third to the fifth spaces. In this case mitral
disease was established, and the gradual extension of the
impulse of the right ventricle told with precision the story
of the increasing valvular disease in the left ventricle.
The study of the impulse conveys the most important

lesson in all cases of endocarditis. Its absence may tell of
the want of vital power

; and its excess in the right ventricle,
while it is wanting in the left, shows lessened power from
inflammation in the latter cavity, and consequent increased
labour in the former. Its gradual increase in force, and
enlargement in area, with persistence of mitral murmur
towards the period of the termination of the attack of endo-
carditis, and after its cessation, mark advancing and established
valvular disease

:
and its extent and force point out the

amount of the back-flow of blood from the left ventricle into
its auricle, and the obstacle to the on-flow of blood through
the lungs mduced thereby. The impulse of the right ventricle

VOL. IV.
& 6
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is, in short, a measure of the extent of the injury to the mitral

valve, and of the consequent resistance to the circulation

through the lungs.

The impulse of the right ventricle was diffused and strong,

extending out to the nipple, in a considerable proportion of

the cases in which there was a tricuspid murmur.

In a few instances the impulse of the right ventricle was

so high as to be present in the second space ; but generally

the pulsation felt in that space was due to the presence there

of the distended pulmonary artery, when that pulsation was

double, the second impulse being more smart and shock-like

than the first. In these cases the pulmonary artery was dis-

tended, the first sound was feeble or absent, while the second

was unusually loud and strong, penetrating the ear with a

shock.

The apex beat is, in cases of endocarditis with mitral

regurgitation, usually slight, sometimes absent—during the

early period, before the mitral murmur is developed, owing

to the weakened muscular power of the inflamed left ventricle ;

and after the appearance of the murmur, owing to the relief

afforded to the organ by the greater ease with which its

surcharge of blood is sent backwards into the auricle than

forwards into the aorta.

There are, however, certain exceptional cases of great

interest, several of which have come under my observation,

in which the left ventricle beats with great force, and unduly

to the left.

In three of these cases there was extensive pulmonary

apoplexy, or pneumonia of that type, in the lower portion

of the left lung.

One was a youth, with hurried and difficult breathing,

tinted phlegm, and dulness over the lower portion of the left

lung, which was solid and lessened in size owing to pulmonary
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apoplexy. The condensed and solidified lung shrank away
from its natural position between the walls of the chest and
the apex of the heart ; and the apex was therefore completely

exposed, beating with all its force upon the fifth space more
than an inch beyond the left nipple. At that time there was
no mitral murmur, but as soon as the lung began to recover

itself, the murmur came into full play. When the lung again

expanded, it covered the apex of the heart, and its beat was
no longer perceptible. The whole heart in this case was
displaced to the left ; and its displacement was still greater
in the sister case, in which the apex beat was situated three
inches beyond the nipple line ; the impulse of the right ven-
tricle was placed to the left of the costal cartilages ; and the
double pulsation of the pulmonary artery, with a strong second
shock, was present in the second space above the mamma.
A fourth case, when admitted, had pain in the region of

the heart, and the apex beat was situated an inch and a half
to the left of the nipple. Five days later the extreme limit
of the impulse had shrunk one inch, being seated half an
inch to the left of the nipple.

Accentuation of the Second Sound, with Silence, Feebleness,
or Prolongation ofthe First Soundover the Pulmonary Artery.—
Accentuation of the second sound over the pulmonary artery,
in the left second space, is a well established sign attendant
upon mitral regurgitation, and it may be present in every
degree.

^

The second sound may be more or less loud and sharp or
ringing—or it may penetrate and strike the ear with a loud
shock

;
when a double impulse is to be felt over the pulmonary

artery, the first being gentle and gradual, while the second
gives to the hand a smart shock.

This increase in loudness and sharpness of the second
sound is due to distension of the pulmonary artery, owing to

T 2
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the difficulty with which the blood travels through the vessels

of the lungs.

Whenever the blood thus accumulates in the lungs, what-

ever be the cause, the same effect is induced. In cases of

phthisis, and notably when there is haemorrhage from the

lung and shrinking of its tissue, the pulmonary artery, en-

larged and tense, displaces the lung superficial to it, and

presses against the second space ; where there is a double

impulse, the first gentle, the second felt and heard as a

shock. In bronchitis, emphysema and pneumonia, there is

the same distension of the pulmonary artery, but greater

in degree. The interposition of the lung, enlarged owing to

the disease, screens the pulmonary artery from the hand

and the ear, so that over it the second sound is often not

unduly loud ; but it is so in some instances over the right

ventricle.

Whenever the tension of the pulmonary artery is thus so

great as to cause a strong and loud shock with the second

sound, the first sound is either almost silent, or feeble, or

faintly prolonged.

When the blood is sent into a tight and full artery, it makes

but little, often no sound, either in the shape of shock or

murmur ; but the second sound caused by the smart and

strong reflux of the blood upon the walls and closed valves

of the artery, makes a loud, sometimes a ringing or metallic

sound. The same occurs in the aorta when it is enlarged and

rendered tense owing to the difficulty with which the blood

leaves the arterial system in advanced cases of contracted

granular kidney. When you listen over the aorta a single

sound is often heard, a loud ringing metallic second sound,

the first being almost or absolutely silent. Sometimes in

these cases the artery , is so large and tense that it presses

against the second right intercostal space, producing there a
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double pulsation, the first gentle and gradual, the second

smart and with a shock.

I find that I have described the second sound as being loud

or sharp or ringing in about one-half of the 50 cases of the

first series and 9 of the 20 of the second series of cases of

endocarditis with mitral murmur, and in 5 of 13 of those of

the first series with an uncomplicated tricuspid murmur. This

does not of course include all of this class.

It was noticed that the second sound was sharp or loud

in the early period in a large proportion of the cases in which

that sign was observed, or in 13 out of 25 of the first series,

and j out of 9 of the second series.

In all but six of the patients in whom it was noticed that

the second sound was intensified, it continued to be loud down
to a late period, to the time in fact of approaching recovery.

Loudness of the second sound may be associated with each

of the signs, singly or in combination, that are habitually

found in cases of endocarditis with inflammation of the mitral

valve. It accompanied a mitral murmur either alone or in

combination with a tricuspid murmur in 22 of the cases ; in

about 15 cases it was allied with prolongation of the first

sound over the left and sometimes the right ventricle
; and in

8 cases it was joined to tricuspid regurgitation, which was
however combined with other important signs in every instance

but one. The first sound of the pulmonary artery was affected,

when the second sound over that artery was loud or sharp,

on ten occasions, in different patients : in 4 of these there

was a pulmonic murmur, in 4 the first sound was prolonged,

being generally free from shock, and in 2 it was silent or

scarcely audible.

These numbers, however, taken by themselves give a very
inadequate idea of the relation of the first to the second
sound of the pulmonary artery in cases when that second
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sound is intensified. Thus, as we have just seen, pulmonic
murmur was followed by a sharp second sound in four in-

stances, but there were altogether 32 cases in which a

pulmonic murmur was heard, and in only four of them was
it stated that the second sound was thus affected at the time
when the pulmonic murmur was audible. In one of the
cases in which there was a pulmonic murmur on admission,
the second sound was free from accent ; while on the 3rd

when the pulmonic murmur had disappeared, that sound was
slightly accentuated over the pulmonary artery. Again, in

only two of the cases is it noted that the first sound of the

pulmonary artery was silent or scarcely audible when the

second sound was loud. Since, however, my attention has

been drawn to the relation of the first to the second sound of

the pulmonary artery, in every instance that I have observed

accentuation of the second sound, especially with, but even
without shock, the first sound has been either very feeble,

being occasionally prolonged, or almost or even quite silent.

This condition was signally marked in a case of chorea under
my care in the hospital, a boy, who on admission, presented no
mitral or other murmur over the heart. After gaining ground
steadily he became rather worse, his temperature rose, he
had pain in his chest, and the second sound was loud, the

first feeble over the pulmonary artery ; and six days later a

mitral murmur came into play. At the same time the right

ventricle, previously quiet, beat with great force, and a strong

shock was felt over the pulmonary artery with the second

sound. On listening over that vessel, a loud second sound

penetrated the ear and struck it as it were with a shock, and
the first sound was silent, the second sound being alone

audible to all who listened. After a short time he became
very ill, and for two days he passed his evacuations involun-

tarily in bed. He kept both hands fixed on his wrists, and
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his fingers on his hands. He soon began to improve, and

gradually as this boy gained strength, speech, power to move,

and freedom from irregular movements ; and as his lungs

enlarged, the mitral murmur being still audible, the second

sound though still loud lost its shock, the second impulse

ceased to be felt over the pulmonary artery, and the first

sound, though feeble, become more and more audible.

In a fair proportion of the cases in which the second sound

was sharp and loud at the early period of the disease, that

sound retained its character unaltered through all the sur-

rounding changes in the sounds of the heart. Let us take

one case. At first there was a tricuspid murmur, the second

sound being sharp ; on the 6th day there was a mitral

murmur, and the second sound was loud ; next day the

murmur was less marked, but the second sound was still

loud; and on the nth the murmur had given place to pro-

longation of the first sound over the right ventricle, and yet

the second sound still remained loud. In another instance

on the 9th day there was an obscure mitral murmur, on the

16th there was mitral, tricuspid and direct aortic murmurs,
on the 19th these had all vanished, and on the 23rd the

tricuspid and direct aortic murmur had returned ; and yet on
each occasion there was the same sharp second sound over

the pulmonary artery. I could give several instances of this

kind and would refer to four cases. In these instances the

sharp second sound went on drumming, like the tom-tom in

the streets, whatever was the variety of the surrounding

noise, or even when there was freedom from murmur or

prolongation of the first sound.

The intensified second sound is, however, by no means
always so unvarying in its note. Thus, in one very in,

teresting case on the nth day the second sound was very
loud over the pulmonary artery, the first being scarcely
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audible
; on the 34th both sounds were loud over the ven-

tricles, the second being very loud ; the next day all the

sounds were natural.

I must refer to one other case, in which on admission the

first sound was faint, the second loud over the pulmonary
artery, the first sound being prolonged over the ventricles

;

on the 13 th day the two sounds were equal over the artery

and there was a feeble murmur at the apex ; on the 27th the

second sound was again louder than the first; and on the

40th a singular change took place, the first sound being

louder than the second over the pulmonary artery—while

over the aorta it was the reverse, and on the 50th day the

natural standard was regained, the second sound being louder

than the first.

The close study of the second sound and of its relation to

the first over the pulmonary artery, is of practical importance

in cases of endocarditis affecting the mitral valve. It may
foretell the coming murmur in the early, and betray the

recently extinct murmur in the later, period of the disease;

and during its progress, it points by the degree and force of

its accent to the amount of the resistance to the pulmonary

circulation, the intensity of the internal inflammation of the

ventricle, and the extent to which the function of the ventricle

is impaired. It is, in short, a tell-tale sound pointing to the

agency in the central cavity of the heart which gives it birth.

The intensified second sound of the pulmonary artery, or

that of the aorta, is associated as we have seen with a corre-

sponding feebleness, or even silence, of the first sound of

each of the vessels respectively. The observation of the one

sound demands a corresponding observation of the other

sound. When the artery is distended, it enlarges, lengthens,

and advances, and comes gradually into contact with the

second intercostal space, displacing the intervening lung from
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before it. You can then feel the double pulsation of the

great artery ; the first movement is gentle, gradual, barely

perceptible to the touch ; the second strikes the walls of the

chest and the applied hand with a sudden smart shock or

tap. When you listen to it the ear takes in the same effect

through another sense ; the first sound is in extreme cases

silent, or is soft and gentle, feeble and perhaps somewhat

prolonged ; while the second penetrates and strikes the ear

with a loud shock, often ringing and metallic. Over the

pulmonary artery, as I have just said, that subdued sound or

even silence, and this shock, betoken tension of the artery,

and obstacle to the flow of blood through the vessels of the

lungs ; whether that obstacle be caused by a back flow, due

to inflammation or disease, with incompetence, of the mitral

valve; or directly to disease of the lung itself, whether from

phthisis, contracted lung, pneumonic bronchitis, or em-
physema

; the shock being in these last cases shielded from

the hand and muffled to the ear by the interposition of a

couch of lung, thickened by the undue expansion of the air

cells induced by the disease.

When the aorta is thus distended, pushing aside the lungs,

beating with a double pulsation upon the second right inter-

costal space, over the ascending aorta, the first gentle and
gradual, the second, a smart shock, the first feeble or even
silent, the second, a loud ringing, metallic shock, you know
that the blood forces its way with difficulty through the fine

vessels of the system, and that the cause of this is the con-

tamination of the blood, induced by advanced granular
contraction of the kidney.

Two conditions are needed for the production of this double
effect, one, that just spoken of, the obstacle to the onflow of
the blood; the other, the force with which the pulsating
ventricle sends its blood into the artery. Lessen that force,
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and the supply of blood is lessened, the proportion of blood
in the vessels and the power to pass it on is brought more
into equipoise ; the tension of the blood being relieved, the

first sound becomes again audible, and the shock of the

second sound is subdued, so that it becomes merely unduly
sharp or loud. s

Additional observations are wanted on this important prac-

tical point of the relative loudness of the first and second

sounds over the pulmonary artery and aorta
; combined with

information as to the poisoning and accumulation of the

blood, structural change in the walls of the arteries, and vital

power. The two sounds must be listened to, and their rela-

tive intensity noted, which I do by the ready method of

figures of varying size written on a diagram of the body on

which the outline of the ribs is traced. The size of each

figure denotes the relative intensity and actual loudness,

judged of by the ear, of the two sounds. When the first

sound is silent, and the second is loud and with a shock, I mark
it thus, °/2; when two sounds are equal, thus, 1/2; when the

first is louder than the second, thus, 1 /3 ; and when the second

is louder than the first, thus, 72. Every shade can be thus

rendered. Combined sphygmographic and cardiographic

tracings, some of which I have made, in these cases, will give

positive and scientific accuracy'to our knowledge.

Doubling of tlie Second Sound.—In two of the cases of

endocarditis with mitral murmur, there was doubling of the

second sound. One of these came in with doubling of the

first sound, or almost a murmur at the apex ; on the 4th day

a peculiar plunging first sound, with scarcely any second

sound, appeared over the ventricles. On the 6th day there

was doubling of the second sound. On the 8th day mitral

and pulmonic murmur appeared, followed by a tricuspid

murmur, and on the 10th these murmurs had all vanished.
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In the other case the doubling of the second sound appeared

late and was very tenacious. There was a mitral murmur up

to and on the 23rd day, when the second sound was pro-

longed over the pulmonary artery. On the next day there

was doubling of the second sound over that artery. The

second sound was louder than the first—and this proved that

the later sound was the pulmonic, the earlier the aortic sound.

In this instance the doubling of the second sound, which

lasted to the 60th day, disappearing on the 69th, was due, I

consider, to the longer time occupied by the right ventricle

than the left in emptying itself, owing to the resistance to the

flow of blood through the lungs.

Pulmonic Murmur.—Symbol —A systolic murmur over

the pulmonary artery, at the second left space, was heard in

a considerable number of the cases of endocarditis with

mitral murmur. This number amounted to one-third of the

first series, or seventeen in fifty-two, and to one-half of the

second series, or ten in twenty. This murmur was present

also in one-third of those cases of endocarditis affecting the

left side of the heart, in which there was tricuspid, but not

mitral, murmur. In more than one-half of those cases the

pulmonic murmur appeared towards the close of the attack,

when all the acute symptoms had gone by, when the period

of convalescence was approaching or established, when the

patient was pale and thin, having lost a large proportion of

the red corpuscles from the blood, and was weak from the

exhausting nature of the disease. In nearly one-half of the

remaining cases this murmur appeared at the middle period,

and in one in four of the whole number it was audible soon
after the admission of the patient.

The murmur almost always occupied a well-defined limited
area at the edge of the sternum in the second space, just
over the pulmonary artery. It never extended as far as



M * ENDOCARDITIS.

the right edge of the sternum, but it could be heard very
feebly in the first space, and occasionally in the third.

When the position of the pulmonary artery was unusually

low, the murmur moved downwards, being then heard

strongly over the third space, and feebly over the second
and fourth spaces.

The pulmonic murmur rarely presents a smooth soft

bellows sound, but is usually grave and superficial, without

however being large in character or very loud. The murmur
appeared as a peculiar scratching noise in one-half of the

cases, or 4 out of 8, in which the sign appeared soon after

admission, and besides these in one on the 8th and in

another on the 21st day. The scratching nature of the sound
when I first observed it (I found it noticed in one case as

early as the year 1852) was very puzzling. It strongly

suggested friction-sound. But it differed in these respects :

it was always systolic, being never to-and-fro
; pressure some-

times highly intensified, but never altered it in tone ; it clung

to one spot ; and it gradually disappeared without passing

into a wide-spread double friction-sound. Its noise was
exactly like that made by scratching slowly and gently with

a pin on a deal table.

The cause of the pulmonic murmur is exactly the same as

that of the aortic " anaemic " murmur, which is audible only

during the systole. It is due to the blood being very thin

and lessened in quantity, and propelled into the vessel when
its walls are relaxed, with undue force, by the ventricle.

When the pulmonary artery is flaccid, its contents have

free room to vibrate as they move onwards in the current of

the circulation, and therefore pulmonic murmur is engendered.

The pulmonic murmur thus indicates that there is relaxation

of the pulmonary artery, or a condition the opposite to that

of tension of the artery. The second sound following the
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murmur may be loud, but it is usually feeble. It is loud if

during and towards the end of the contraction of the right

ventricle, the pulmonary artery becomes tense; its walls then

recoil with force upon their contents and propel them with

equal pressure in two directions, forwards into the vessels, and

backwards upon the ascending pulmonary artery, its sinuses

and valve, where the back-stream strikes with a sudden

shock, the shock of the loud second sound. The second

sound is, on the other hand, feeble if the flaccid artery

does not become distended during the systole ; when the

recoil of the walls is therefore weak, and when the back-

wave breaks with only moderate force upon the roots of

the artery.

Silence or feebleness of the first sound is the opposite in

character and cause to pulmonic murmur. If the artery is

distended when the ventricle begins to contract, the column
of blood moves steadily forwards, the walls of the vessel

and its contents are not thrown into vibration, and the first

sound is either absent or feeble. The extreme tension of the

pulmonary artery thus induced, leads, when the blood has
ceased to enter it, to the recoil of its walls with excessive force

upon their contents, which are driven with a strong back-stroke

or shock upon the walls, sinuses, and valve of the artery.

When the lung is displaced from before the pulmonary artery,

thus distended, this shock is felt by the hand and heard
striking against the ear with a loud metallic sound.

Pulmonic murmur, as we have just seen, came into play
most frequently when the disease was passing away. It was
therefore rarely, or only once or twice, associated with a
mitral murmur when at its zenith, and uncomplicated with
other murmurs. In fully one-half of the cases (13 in 24)
it accompanied prolongation of the first sound, or a feeble
mitral murmur

;
in nearly one-half of them (9) it appeared
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with a conjoint mitral and tricuspid murmur
; and in one-

fourth with a simple tricuspid murmur, a companion sign that

was therefore present in three-fourths of the cases. In one-

fourth of the cases (6) it was traced side by side with an
anaemic murmur over the aorta or carotid artery

; and thrice

it was unaccompanied by any murmur. Nearly all these

instances point to a state in which the tension of the

pulmonary vessels was either not yet established or was
passing away.

A pulmonic murmur was audible in a large proportion (or

5 in 13) of those cases that I have classed as being probably

affected with endocarditis. In all of these cases there was
prolongation of the first sound. In three of them it was
noticed soon after admission, and in the two others at a late

period of the illness.

A pulmonic murmur was heard in a small proportion of

the cases in which endocarditis was either threatened or only

transient, amounting to 7 in 63 of the first series, and 2 in 22

of the second, or one-tenth of the cases. In all of these but

one it appeared at a late period, when the intensity of the

disease was passing away.

Pulmonic murmur is not then a direct sign of endocarditis.

Its presence, however, in the early period of acute rheumatism

usually points to endocarditis, and to the actual or approaching

presence of a mitral or tricuspid murmur.

Its existence at a late period in a case of endocarditis

generally points to relief in the severity of the disease, to the

cessation of the inflammation of the heart, to a definite

removal of the tension of the pulmonary artery, due to con-

gestion in the lungs, and to the establishment, for a time, of

the opposite state of that vessel, its walls being relaxed and

the quantity of its blood diminished.

The pulmonic murmur, then, while it is a sign threatening
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inflammation of the interior of the left side of the heart in

the early stage of acute rheumatism, is a sign of the passing

away of endocarditis when it appears at a time when that

affection has been established. Pulmonic murmur never

becomes permanent. It generally diminishes rapidly when
the patient leaves the bed, and gains colour and strength,

and in the convalescent patient it is often inaudible when
standing or after walking, when it may be still heard if the

patient is lying down.

I have heard the pulmonic murmur in several cases of

enteric fever, when it indicates the condition of which I have

just spoken, or relaxation of the pulmonary artery.

The pulmonic murmur usually, I believe, tends to become
less vibrating and more feeble during the progress of the

systole, when the artery is becoming less relaxed, and to

die out of the end of the systole when the vessel is becoming
tense, and the stream of blood is being gradually brought to

a stand-still.

Tricuspid Murmur in Cases of Endocarditis zvith a Mitral
Murmur.— \ have already illustrated this sign when I

described tricuspid murmur in cases of endocarditis of the
left side of the heart without mitral murmur. I refer to that

part at pages 242—245, and shall here therefore only state

generally the conditions under which this murmur is found.

A tricuspid murmur is not, as we have already seen, a sign
of inflammation of the right side of the heart, and of the
tricuspid valve

; but of inflammation of the left side of the
organ and of the mitral valve. When the left ventricle is

weakened by that inflammation, it sends less blood into the
vessels of the system, and an undue amount of blood there-
fore accumulates in the vessels of the lungs. The pulmonary
artery is over-filled, and the left ventricle is distended. The
"safety-valve" function of the tricuspid valve is then brought
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into play, regurgitation takes place, and by throwing a

portion of the blood backwards upon the veins of the system,

it lessens the pressure of the blood forwards upon the arteries

of the lungs.

Tricuspid regurgitation, then, while it declares the presence

of inflammation of the left ventricle and the mitral valve,

relieves the congestion in the lungs, which is one of the worst

effects of that inflammation.

A tricuspid murmur is present in nearly one-half of the

cases of endocarditis with mitral murmur. A tricuspid

murmur may precede a mitral murmur, accompany it,

alternate with it, or waken up after it has disappeared.

A tricuspid murmur, then, is a friendly sign— it warns you

of inflammation elsewhere, and relieves the ill effects of

that inflammation. It is a danger signal, and a brake,

lessening the mischief.

Aortic Systolic Murmur {Anamic).—A direct aortic murmur

was noticed in twelve of the seventy cases of endocarditis

with mitral murmur, and there were others in which its

presence was doubtful. This murmur appeared in the early

period of the disease in eight of the cases, and in the later

period in four. In three of the patients in whom the murmur

appeared early, it lived through the whole of the attack
;
and

in one other of them, after vanishing for a time, it again

appeared when the patient was recovering.

In all the cases but one, the aortic murmur was associated

with conjoint mitral and tricuspid murmurs, and in fully

one-half of them, seven, the aortic was coupled with a

pulmonic murmur, usually at a late period of the disease-

These twin murmurs, the aortic and pulmonic, are due to

the same cause, a deficient supply of blood in the great

arteries, which are therefore imperfectly filled. Their walls

are consequently flaccid, and their contents have free room
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to vibrate as they move onwards in the current of the

circulation.

The direct aortic murmur is much less frequent than the

pulmonic murmur in cases of mitral endocarditis. But the

aortic murmur appears early in the attack much more
frequently in proportion than the pulmonic murmur. The
reason of this would appear to be that in the early stage

the inflamed left ventricle sends its blood with insufficient

force and volume into the aorta, and vibrations with their

consequent murmur therefore ensue. At a later period, the

lessened volume of the blood circulating through the body,
and the diminution of its red particles, lead to the formation

of the murmur.

The question is an interesting one, and is not easy to

answer, why the pulmonic murmur is so much more frequent

than the aortic at the later period of the affection ? May it

not arise from two influences? (i) The increased size to

which the pulmonary artery has attained during the period
of its tension, when the disease was approaching to and at
its acme

;
and (2) the greater relative influence that the

diminished supply of blood has upon the comparatively
restricted area of the arteries of the lungs, when compared
with the much larger area of those of the body ?

Prolongation of the First Sound occurring at a late Period in

Cases of Endocarditis with Mitral Regurgitation.— SNz have
already seen that in a considerable proportion of those cases
of endocarditis that are admitted before the appearance of
a mitral murmur, that murmur is preceded by prolongation
of the first sound.

Prolongation of the first sound (as we have seen- at page
258) may develop into a tricuspid or mitral murmur, and
when the murmur fades away, it may give place to a renewal
of the prolongation of the first sound. This is precisely what

VOL. IV.
U
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occurred in one case, a patient in whom, when admitted, the

first sound was prolonged ;
on the ioth day a tricuspid

murmur was audible, which was replaced on the 19th by

prolongation of the first sound. In another case the sounds

were at first healthy, but the first sound was prolonged at the

apex on the 4th day, a tricuspid murmur appeared on the

6th, which yielded on the 9th to prolongation of the first

sound over the right ventricle, and on the 48th day the sounds

were again healthy. In five cases with a mitral murmur a

similar chain of transformations took place. In one of these

a mitral murmur, which appeared on the 5th day, superseded

prolongation of the first sound at the apex; that murmur

became weaker on the ioth, and was joined on the 12th by

three other grave feeble murmurs, a tricuspid, a pulmonic

and an aortic. On that day the murmurs were audible when

the patient lay down—but they passed into prolongation of

the first sound when he stood up—and on the 20th day that

prolongation was only audible when he lay down, the sounds

being healthy when he stood up
;
owing evidently to the

greater amount of blood that was then demanded by the body

and the lungs, and was consequently supplied to the aortic

and pulmonary artery.

In a few of the patients the murmur during the illness

yielded for a time to prolongation of the first sound, and then

reappeared. One case, a female patient, was a notable

instance of the variety of transformation sounds that may

occur in this disease. When admitted, she presented a mitral

or tricuspid murmur ; on the 3rd day the first sound was

prolonged, and on the 6th the sounds were natural. But on

the evening of that day a mitral murmur set in which remained

for several days, being joined by other murmurs. On the

14th those had vanished, the first sound being prolonged. On

the 1 6th a tricuspid murmur appeared, which was exchanged
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for a mitral murmur on the 27th, which from that date became

permanently established.

In many instances the position of the prolongation of the

first sound is not specified, but when it is, the situation of

the murmur as a rule corresponded with that of the pro-

longation of the first sound out of which it grew and into

which it faded—both being present at the apex when the

murmur was mitral, and over the right ventricle when~it was

tricuspid.

The passage from murmur to prolongation and the reverse

was often very gradual
;

they often each glided insensibly

into the other. The prolongation was often murmurlike in

character, and the murmur was often so obscure as to be

quite as fitly ranked with prolongation.

In several of the patients, prolongation of the first sound

over one ventricle was accompanied by a murmur over the

other. Thus in three cases a tricuspid murmur was asso-

ciated with prolongation of the first sound at the apex ; and

in another instance a mitral murmur was coupled with pro-

longation over the right ventricle. One case is an example of

both kinds in succession. At the time of admission, when

the patient was very ill, the sounds were loud, the first being

sharp. From the 2nd day to the 7th there was a tricuspid

murmur with prolongation of the first sound at the apex
;

and on the 21st there was a double exchange, a mitral

murmur being joined by prolongation of the first sound over

the right ventricle. Sometimes there was a double prolon-

gation of the first sound, at the apex, and over the right

ventricle, as occurred in four cases. I have noticed this

coupling of the sign only in cases observed at a later period,

and I am certain that it occurs much more frequently than

my earlier notes would indicate. In a large proportion of

the cases the murmur passed into prolongation of the first

U 2
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sound towards the period of convalescence. This was

noticed in six of the thirteen cases of endocarditis with

tricuspid murmur ; in sixteen of the forty-one cases of endo-

carditis with mitral murmur of the first series, in one of

which that sign gave place finally to a permanent mitral

murmur ; and in twelve of the twenty of the same class of

the second series.

Prolongation of the first sound is the first whisper of an

approaching murmur, the last of a departing one. It is a

sign of coming danger, and it usually betokens, towards the

conclusion, a favourable issue.

Prolongation of the first sound, or an obscure murmur,

was heard in seven of the seventy-nine cases of the first

series, and in none of the fourteen cases of the second series

that were classed as having had no endocarditis.

Of those patients in whom endocarditis was threatened or

probable, the first sound was prolonged, or there was a

doubtful murmur, in forty-three of the seventy-six cases of

the first series, and eighteen of the twenty-six of the second

series. In more than one-half of the cases thus affected

there was great general illness (35 in 61), and of these in

fifteen there was pain in the region of the heart.

We must look then upon prolongation of the first sound as

a sign of actual, or probable, or threatened, inflammation of

the heart ; whether we regard its presence in those cases of

pronounced endocarditis with a mitral or a tricuspid murmur,

or in those of probable or threatened endocarditis, in which

the murmur was not declared.

The duration, the degree, and the progress of endocarditis

is not to be estimated by the presence of a mitral- murmur

alone, but by the effects also of the inflammation upon the

body, the lungs, and the heart. The face is anxious and
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dusky ; there is sometimes pain in the heart ;
the breathing

is quickened and oppressed ; the impulse of the left ventricle

is weak, while that of the right is unduly strong ;
the circu-

lation through the lungs is impeded ; the pulmonary artery

is distended, its first sound is silent or feeble, and its second

is accentuated ; a tricuspid murmur is often present, some-

times alone, sometimes conjointly with a mitral murmur

;

prolongation of the first sound precedes and follows the

mitral and tricuspid murmurs ; and anaemic murmurs are

often heard both over the pulmonary artery and the aorta,

during the early and also the late period of the disease, but

rarely during its acme ; the pulmonic murmur being more

frequent at the period of convalescence, the aortic murmur

during the early stage of the disease.

III. Cases of Rheumatic Endocarditis with Aortic

Regurgitation, (i) Not Accompanied by Mitral
Murmur. (2) Accompanied by Mitral Regurgi-

tation.
Symbol

(1) Aortic Regurgitation, not accompanied by Mitral Re-

gurgitation.—Incompetence of the aortic valve is much less

frequent in rheumatic endocarditis than incompetence of the

mitral valve. There was a diastolic aortic murmur not ac-

companied by a mitral murmur in ten ; and there was a

mitral murmur without a diastolic murmur in fifty of the

first series of cases—while there was mitral regurgitation in

twenty, and aortic regurgitation in none of the later series of

cases. This brings up the cases of mitral in relation to aortic

regurgitation to the proportion of seventy of the former to

ten of the latter. Besides these, eight of the first series and
one of the second presented both mitral and aortic incompe-

tence. This makes the total number of cases in which there
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was aortic regurgitation eighteen, and the total number in

which there was mitral regurgitation seventy-nine.

In more than one-half of the cases of endocarditis with
aortic regurgitation, there was no mitral murmur (10 in 18).

The mind naturally infers that in these patients the inflam-

mation was limited to the aortic valve, and did not extend to

the mitral. The close examination of the cases, however,
leads I consider to the conclusion that in all of them there

was inflammation of both the mitral and the aortic valves.

A mitral murmur appeared in one of the ten cases for a
single day and was not again heard. That was the only
case in which this, the central and immediate sign of mitral

endocarditis, was noticed. In the others, however, the more
important secondary signs of inflammation of the interior of

the left ventricle were present.

In five of the cases a tricuspid murmur was audible over

the right ventricle. In three of these that murmur was heard

before the murmur of aortic regurgitation came into play ; in

one, the two murmurs were present on the day of admission
;

and in the fifth case the tricuspid murmur appeared a week
later than the aortic, but the aortic murmur was preceded by
prolongation' of the first sound, which was present on the day

of admission.

The first sound was prolonged over one or both of the

ventricles in six of the cases ; in three of which there

was, and in three there was not a tricuspid murmur. In

two of the three in which there was no tricuspid murmur,

prolongation of the first sound preceded the aortic murmur.

Thus eight of the ten cases of endocarditis with aortic

incompetence, without mitral murmur, presented either a

tricuspid murmur, or prolongation of the first sound over the

ventricles, or both signs. In six of them, one or other of

those signs preceded the appearance of the aortic incompe-
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tence ; in one other the patient came in with both aortic and

tricuspid regurgitation murmurs ;
and in the remaining one

only did the aortic murmur precede by three days the pro-

longation of the first sound. The ninth case was admitted

with aortic regurgitation, and he suffered from pain in the

region of the heart.

The tenth case, a female patient, was an anomalous and

doubtful one. She was very ill when admitted, when she had

pain in the left side, and the sounds of her heart were rough.

On the 1 2th day a soft double murmur was audible in

the second left space which was probably due to aortic

incompetence.

(2) Cases of Rheumatic Endocarditis with Aortic Regurgita-

tion accompanied by Mitral Regurgigation.—In eight cases

mitral and aortic incompetence were combined, and in six of

these the mitral murmur preceded the aortic. Both murmurs

were present on admission in one of the two remaining cases,

and they appeared together in the other one on the seventh

day after admission.

These illustrations, and the considerations that I have just

advanced, appear to me to render it conclusive, that the

inflammation always commences in the interior of the left

cavities, affecting primarily the mitral valve ; and that it

extends at a later period, and in a limited number of cases

to the aortic valve.

These facts lead us to expect that in cases of endocarditis

the aortic diastolic murmur appears at a later period than

the mitral murmur. In two only of the cases was the aortic

murmur heard on the day of admission. One of these had

been ill a week, and that was the earliest date of the appear-

ance of the murmur. In three of the patients the aortic

murmur appeared from the 7th to the 10th days, in one-
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fourth of them (5) from the 10th to the 15th days, and in
more than one-half (10) from the 22nd to the 88th days, after
the beginning of the attack of acute rheumatism.

We have seen that aortic regurgitation is preceded with
rare exceptions by a mitral or tricuspid murmur, or a pro-
longed first sound over the ventricle, or in other words by
evidence, immediate or secondary, of inflammation of the
left cavities of the heart and the mitral valve.

In a small proportion of the cases, amounting to three in

eighteen, the murmur of aortic regurgitation was preceded
by prolongation of the second sound over the aorta or the
carotid artery. This prolongation of the second sound over
the aorta before the appearance of the aortic diastolic murmur,
has evidently the same relation to that murmur, that pro-
longation of the first sound has to a mitral or tricuspid

murmur. It is a transition sound, and is the immediate
herald of the coming complete murmur of regurgitation.

An anaemic systolic aortic murmur sometimes precedes the
appearance of the diastolic murmur made by aortic regurgi-

tation
;

but it more often comes at the same time or later,

when the two sounds combine to form a true double murmur.
This double murmur was present in eleven of the eighteen

cases of endocarditis with aortic regurgitation, in four of

which the systolic murmur was audible before the diastolic

murmur, in five they appeared together, and in two the latter

murmur came first into play.

The situation of the aortic diastolic murmur of endocarditis

is ruled by the position of the aperture of the aorta, and the

direction of the back current flowing through it into the left

ventricle.

The murmur is more loud and intense to the left of the

middle of the sternum, just over the root of the aorta, than
elsewhere. It takes there a direction downwards and to the
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left, and is audible to the left of the lower three-fifths of the

sternum, becoming feebler as it descends, and is lost usually

before it reaches the limit of the lower end of the sternum.

The murmur was heard also in five cases as high as the lower

end of the manubrium, and indeed over that portion of the

sternum. In rare cases it is audible at the apex.

In my cases of endocarditis with aortic regurgitation, the

most frequent position of the murmur was to the left of the

lower portion of the sternum, a space that extended from the

middle of the sternum to its lower end, and from the third

left costal cartilage to the sixth ; a space that is immediately

in front of the right ventricle, where it is denuded of lung.

The murmur was audible over this space in thirteen of the

eighteen cases. In four others it was heard at or to the left

of the mid-sternum, a position that is included in the space

noted as being to the left of the lower sternum, and which is,

therefore, the position at which the aortic diastolic murmur of

endocarditis is heard most frequently and with the greatest

intensity.

In two of the cases the murmur was audible just below,

and in one of these over the manubrium. In none of them

is it stated that the murmur was heard to the right of the

upper portion of the sternum, a position in which the direct

aortic murmur was audible in five of the cases. In the excep-

tional and doubtful case, the double murmur was restricted

to the left second space. There was certainly no regurgita-

tion in that case from the pulmonary artery into the right

ventricle, and we are, therefore, I think, entitled to consider

that it was, like the others, a case of aortic endocarditis, with

regurgitation. In a patient under my care in St. Mary's

Hospital an exquisite musical plaintive diastolic murmur
sprang up at a late period just over and below the lower

portion of the manubrium, and over the pulmonary artery
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in the second space, and was limited to that region. In this

case the position of the heart was high and the murmur was
heard over a correspondingly high and limited area.

In four, and in four only, of the cases the diastolic murmur
was heard at the apex.

When we consider that the current of blood flows from the

aorta back into the left ventricle, it seems natural to expect

that the murmur of aortic regurgitation should be heard over

the left ventricle, into which the stream of blood falls; and not

over the right ventricle, which, with its double wall and its full

contents, is interposed between the stream of return-blood and

the ear. But the fact is the reverse of this. The murmur is

always heard in front of the heart, over the right ventricle,

and rarely over the left ventricle, to the left of the septum.

After a little reflection, the reason of this curious deviation

of the direction of the sound becomes apparent.

When the aortic valve is incompetent, two streams pour

side by side into the left ventricle. One of these comes down,

in a large volume of blood, from the left auricle, through the

mitral orifice, into the left ventricle ; and this large living

stream of blood occupies and completely fills the whole

of the outer portion of that cavity, which is the part that

is in contact with the walls of the chest at and beyond the

septum, and at the apex. The other stream is that of regur-

gitation from the aorta. It is a small and an active stream

which plays downwards into the innermost portion of the

cavity, or that portion of it which lies immediately behind the

right ventricle. The large living stream of blood that pours

down from the left auricle into the outer part of the left ven-

tricle, through the mitral orifice, cuts off the inner, deeper, and

finer current flowing back from the aorta into the left cavity,

and so silences it. This answers the question, why do you

not hear the murmur of aortic regurgitation at the apex and
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over the left ventricle ? The answer, however, to the second

question is still to seek, why do we hear that murmur through

the right ventricle, with its double walls, and its large volume

of blood entering freely through the tricuspid orifice ? When

thinking out the answer to this question, we must steadily

come back upon the facts as to the position of the aortic

orifice, the nature of that part of the ventricle immediately in

front of the aortic aperture, the direction of the return-current

of blood into the right ventricle, the point of the greatest

intensity of the murmur, and the bearing of the fading away

of the murmur.

The aortic valve lies behind the middle of the sternum, at

its left edge ; in front of it is the conus arteriosus, which is

the shallowest part of the right ventricle, its cavity being there

wider than it is deep, and its posterior wall being there pushed

forwards by the left ventricle and the root of the aorta and the

aortic orifice through which this back-current flows ; the walls

of the conus arteriosus are here thin, especially the front wall

;

the blood contained in this part of the right ventricle is not in

lively motion during the diastole, for it is above the current of

blood from the right auricle into the right ventricle ;
and that

current pours across from right to left, low down into the

larger, deeper, and lower portion of the ventricle behind the

lower part of the sternum and upper part of the ensiform car-

tilage. The murmur rapidly loses loudness and intensity as

it approaches the lower part of the sternum in front of the

tricuspid current, and it is lost before we reach the top of the

ensiform cartilage.

We now see that the murmur of aortic regurgitation has a

shorter way to travel, and passes through a less troubled blood,

by passing straight through the arterial cone of the right ven-

tricle, immediately in front of the aortic aperture
; than it

would if it were to force its way through the large and deep
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living current of blood that flows from the left auricle, through
the mitral orifice, into the left ventricle, and that completely
occupies the body and outer or left side of that cavity, where
it presents itself at and beyond the septum and at the apex.

When active endocarditis passes away and leaves the aortic

valve permanently incompetent, the murmur becomes more
intense, and its area more extensive. The diastolic murmur
may then be present over the whole length of the sternum,

extending to the right of that bone at its upper portion
;

and slightly to the right, and to a great extent to the left of

that bone at its lower portion ; the area of the murmur some-
times extending as far outwards as the region of the apex
of the heart.

The murmur of aortic regurgitation in cases of endocar-

ditis is usually soft, smooth, and like a bellows sound. Some-
times it is musical, the note being fine and plaintive, limited in

area to the middle of the sternum, or a little above that point,

not penetrating, and easily obscured by the other sounds of

the heart, and by respiration. It was thus in one case—a very

pale woman aged 49. On her admission she presented tricus-

pid, carotid, and loud mitral systolic murmurs, and a musical

diastolic murmur over the middle of the sternum. On the

fourth day she was better, and all the murmurs were less

marked ; and on the sixth they were gone. Next day there

was an obscure musical diastolic murmur, which also disap-

peared in a few days. In one case, on the 101st day after

admission, there was a double musical murmur to the left of the

lower sternum. In another case, already alluded to, an ex-

quisite musical murmur appeared just below the manubrium,

extended to the left during the time of convalescence, was

limited in area, and disappeared in about a week.

In another patient, a man, who came in with a mitral mur-

mur, which established itself, a distinct double murmur
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appeared for the first time on the 69th day. Six days later

the diastolic murmur appeared as a long whistle, but it

resumed its usual character on the following day. One other

patient that presented a peculiar musical diastolic murmur

was a woman, aged 40, ill with acute rheumatism for four

days, who came in with a faint blowing tricuspid murmur,

which went on the third day, when she had pain in the heart.

On the tenth she was better in every respect, but a peculiar

diastolic murmur appeared to the left of the lower sternum, like

the twang of a harp-string, which was still audible next day

;

but this was soon replaced by an ordinary short diastolic

murmur to the left of the mid-sternum, which ceased after

a few days, when both sounds were a little prolonged. Dr.

Broadbent observed this case with me.

In another patient, a man affected with acute rheumatism

and endo-pericarditis, a loud, grave musical murmur sprang

up in the course of the illness, a vibrating murmur, with a

perceptible thrill over the aorta, in the second right space,

where the murmur was most intense ; but the sound was heard

to a great extent over and even below the chest. This mur-

mur became established.

Of the remaining cases (14), in nearly one-half (6) the mur-

mur was soft, or like a bellows sound, and this was undoubtedly

its predominant character in the rest, although in them the

precise nature of the murmur is not stated.

In about one-half of the cases of rheumatic endocarditis

with aortic regurgitation, the murmur disappeared when the

patients were under observation ; while in the greater propor-

tion of the remaining half, the murmur became fixed, being

-associated with established mitral regurgitation in two-thirds

of those cases.

It was interesting and a source of anxiety to watch the

progress of the murmur, dwindling and disappearing in
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the former set of cases, and ripening into permanent valvular

disease in the latter set.

We have already seen that the fine musical diastolic mur-
murs with a limited area disappeared, while the louder ones
of that class became established.

The character of the early murmur of aortic regurgitation

gave little ground for foreseeing whether the incompetence
would be permanent or transient. Thus in three, if not four,

instances, a diastolic murmur, obscure, faint, feeble or confused

at first, ripened later into an established aortic valve disease.

The history of the murmur, its development or decay, the

widening out or contraction of its area, and the presence or

absence, the increase or diminution of the characteristic signs

of aortic regurgitation attendant upon the murmur
;

give

more information as to the actual state, progress, and pro-

bable future of the patient than the exact character of the

murmur on any particular day.

A statement of the duration of the murmur, and of the

secondary signs in the cases in which the valve completely

regained its function ; and a brief recital of the leading points

in one or two of the cases that ended by producing aortic

valve disease, will illustrate practically the probable future

prospect of the affection in these important cases.

The diastolic murmur was short-lived in all but three of

those cases that ended in restoration of the function of the

valve, its duration being from one to eight days. In the

three others the murmur, which diminished steadily in loud-

ness, or sometimes remitted, lasted from fifteen to fifty days.

We shall be the better able to understand the extent to

which these cases depart from health, and approach to

disease, of the aortic valve with regurgitation, by rapidly

reviewing the characteristic signs of the established disease,

so as to obtain a standard of comparison.
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The characteristic signs of permanent aortic regurgitation are

—enlargement of the left ventricle, fulness over that ventricle,

and undue force of the apex-beat, which extends beyond and

below the left nipple
;
strong visible pulsation of the carotid

arteries; sudden hammering stroke and collapse of the pulse>

especially when the arm is raised, when the pulse is visible,

and is audible with a loud shock that gradually lessens and

disappears when the arm is lowered beneath the level of the

heart
;
diastolic bellows-murmur over the whole sternum, its

maximum intensity being to the left of the middle of the

bone; the murmur extending to its left at the lower portion

of the sternum, becoming more feeble downwards, and to its

right at the upper portion becoming more feeble upwards ; a

direct aortic murmur, generally audible over the manubrium'

and to its right, where there is a true double aortic murmur
;

and a grave vibrating systolic murmur in the neck, over the

visibly pulsating carotid artery, which is not followed either

by a second sound or a diastolic murmur.

When the patient sits up, the extent of regurgitation and
the collapse of the artery increases

; and as a consequence,

the diastolic murmur often becomes louder and more intense

and extensive over its proper region
; and the systolic mur-

mur becomes more grave over the aorta and carotid artery,

or is replaced there by a local and sudden shock when the

regurgitation is very great so as to empty the ascending aorta

during the diastole, the shock being occasioned by the blow
with which the advancing column of blood is impelled by the

stroke of the left ventricle upon the walls of the empty aorta

and carotid artery.

If the incompetence of the aortic valve is caused by great
enlargement of the aperture of the aorta, owing to dilatation

of the vessel from atheroma, the artery extends to the right
of the upper sternum, displacing the lung, and may present
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there a thrill and a loud vibrating musical murmur, heard,

perhaps, at some distance from the surface, and extending

over the whole chest, front and back, the neck, and even the

abdomen.

My cases of endocarditis with aortic regurgitation ending in

complete restoration of the valve, presented, with the excep-

tion of the double murmur, to a very slight degree the

characteristic signs of disease with incompetence of the

aortic valves. The diastolic murmur was present at the

mid-sternum, and a little higher, and extended downwards,

and to the left, becoming gradually feeble ;
but it was never

heard upwards, over and to the right of the upper sternum,

unless it was joined to a mitral murmur. The area of the

diastolic murmur was thus limited ; and it was feeble, very

soft, and like a bellows-sound, or plaintively musical.

A systolic murmur was present over the aorta, or the

carotid artery, or both, in two-thirds of the cases, this being an

anaemic murmur, and not one caused by obstruction. It was

due, in fact, to the flaccid state of the aorta, caused primarily

by the comparatively small amount of blood sent into it by

the inflamed and weakened left ventricle, and increased by

the reflux of a portion of that blood sent back again into

the left ventricle through the inflamed and insufficient

aortic valve. This flaccid state of the aorta allowed the

blood contained in it to play freely to and fro in a series of

noisy vibrations, with the effect of inducing a grave systolic

aortic murmur.
.

The impulse was rarely notably strong. It was observed in

four of the nine cases of this class. The apex-beat was felt

close to the nipple in one of these patients ;
and in another,

in whom the murmur lasted long, it was present on admission

in the fifth space, outside the mammary line, and was stronger

than usual on the 7th day ; but it retreated within the nipple
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line from the 12th day, varying in position from the fourth to

the fifth space.

The second sound, which is usually lost over the carotid

artery in disease of the aortic valve, was audible in the neck
in seven out of the nine cases of endocarditis in which the

incompetence of the aortic valve was only temporary. In
several of these cases the second sound was at one time or

other less clear than natural over the neck, being feeble in

two, grave in a third, and in a fourth, first prolonged, then
silent, and afterwards natural, but feeble.

Although, then, in these cases, the second sound is still

audible, perhaps, over the aorta, and certainly over its branches,

the innominate and carotid arteries, it is often palpably modi-
fied in character. The presence of a second sound over the
great arteries at the root of the neck, and over the ascending
aorta, where it is, however, rendered doubtful by being blended
with the transmitted presence of the pulmonic second sound,
is due to the slight degree of the imperfection of the aortic

valve. The shock of the second sound is therefore caused
over those parts by the recoil of the walls of the distended
arteries after the end of the systole, which sends the blood not
only forwards into the arteries, but with a pressure equal in

every direction, also backwards with a return-stroke upon the
inner walls of the ascending aorta, including its sinuses, and
slightly imperfect valve. The aortic second sound, although
present, is often modified in tone and blunted, owing to the
force of the back-stroke of the blood being impaired; (1) by
the reflux of a small portion of the blood into the left ventricle
through the inflamed and slightly insufficient valve

; and (2)
by the lessened supply of blood to the aorta and arteries from
the left ventricle, the action of which is weakened by the
inflammation of its inner surface. The degree to which the
second sound over the neck is rendered feeble, blunted

VOL. iv.
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prolonged, or almost or quite silenced, is a key to the know-

ledge of the amount of regurgitation, and of the defective

supply of blood from the left ventricle. This important element

of diagnosis is farther illustrated by what is found in cases of

Bright's disease with contracted granular kidney, when the

aortic valve is rendered slightly insufficient by the great dis-

tension and enlargement of the aorta. Here the blood is sent

by the powerful left ventricle into the aorta and the arteries,

already rendered tense by the difficult onflow of the poisoned

blood through the small vessels ; and the relief afforded to the

tension by the reflux through the insufficient valves is so

slight, that the back-stroke of the blood caused by the recoil

of the arterial valves is still made with so much force, that the

second sound usually retains the metallic ring, and the first

sound the feeble note, so characteristic of aortic tension from

Bright's disease.

Some of the cases of endocarditis with aortic regurgitation,

ending in disease of the aortic valve, acquired step by step the

characteristic signs of the permanent affection.

One case of this class, a man, ill a week, came in with quick

breathing, a slightly prolonged second sound, and a rather

extensive impulse. On the 5th day a soft mitral murmur

appeared, which was loud on the 7th, when a diastolic murmur

was also audible over the sternum, which extended next day

slightly both to the apex and the neck. A week later there

was a combination of mitral, tricuspid, and double aortic

murmurs, and an obscure second sound was heard in the neck.

At the end of the third week the disease was settling into its

permanent form, the impulse being extensive, the carotid

pulsation visible, and the second sound absent from the neck.

The diastolic murmur, feeble on the 24th day, was loud on the

34th, when it was combined with a mitral murmur, and the

apex-beat was strong.
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Another patient, a labourer, ill eight weeks, was admitted

with profuse perspiration, tremulous hands, rather quick

breathing, and a double murmur to the right of the upper
half of the sternum. On the 4th day the murmur was louder,

and was audible over the right ventricle ; but on the 6th he
was faint, and the murmur was again limited to the aorta.

On the 8th day he felt better, and the aortic murmur was
again audible to the left of the lower portion of the sternum,
as well as to the right of its upper portion. Variations

followed, renewed diminution of the aortic murmur over the
right ventricle being joined to renewed illness

; but after this

the systolic murmur became rasping, especially over the third

right cartilage, and the diastolic bellows-sound became again
widened in area.

The third case of this class, a woman, ill a week, came in
with prolongation of the first sound, but no murmur. On the
3rd day an obscure diastolic murmur was audible at the left

nipple, and on the 7th this murmur was present along the
whole sternum, especially from below the manubrium, and to
the right of its upper portion. The second sound was heard
in the neck, and the pulse was not distinctly audible at the
wrist. On the 15th the diastolic murmur, smooth and pro-
longed, was not extensive downwards; the second sound,
feeble at the apex, was audible in the neck; and a mitral
murmur was present for the only time. On the 29th day the
pulse was visible at the wrist, and on the 52nd, when she was
almost well, there was some fulness over the region of the
heart, its impulse being stronger over both ventricles, and
especially at the apex. The diastolic murmur was most
intense at the fourth cartilage, but was audible alono- the
whole sternum, except its summit. The second sound" was
still present in the neck, and the pulse was not audible.

In these three cases of endocarditis, the affection of thele

x 2
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aortic valve advanced steadily, but with variations, under my

notice, and during the evolution of the disease its characteristic

signs came into play one by one.

The next case, a man, stands alone ; the aortic regurgita-

tion, after being suspended for a time, returned, and again

lessened, without disappearing.

In the last group of four cases of endocarditis with aortic

regurgitation, ending in disease of the aortic valve, the mur-

mur appeared at a late period of the disease.

In one of these patients, a man, the murmur appeared

suddenly without warning and in full force on the 88th day,

being heard loud along the lower sternum. He had previously

presented a variable mitral and an occasional tricuspid mur-

mur. This mitral murmur was suspended during a period

when the patient was ill with enteric fever, and when pro-

longation of the first sound was its temporary substitute.

A second case of this class, a boy, ill a week, came in with

pain in the heart, a friction-sound, and a mitral murmur, which

was still present on the 5th day. After this there is a gap in

the narrative until the 49th day, when there was still a mitral

murmur. On the 69th day a double aortic murmur suddenly

appeared for the first time, and already the pulse at the wrist

was audible when the arm was raised. This diastolic murmur

varied, increased, and extended to below the ensiform

cartilage, but not to the top of the sternum ;
was once a long

whistle, but generally a bellows sound ;
was accompanied by

a mitral murmur at the apex, probably by a tricuspid, and

certainly by a direct aortic murmur, there being no aortic

second sound. The impulse of both ventricles became ex-

tensive, strong, and peculiar, pointing to adherent pericardium
;

it presented a double shock, one during the systole, and the

other at the commencement of the diastole.

In the third case, a woman, one of remarkable interest,
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a faint diastolic murmur appeared to the left of the lower

sternum on the 47th day, having been preceded and

accompanied by varying mitral and tricuspid murmurs. In

this case the thyroid gland became very large on the 64th

day ; was a good deal smaller on the 74th, and finally

resumed its natural size. There was a distinct double murmur

on the 10 1st day.

The last case presented healthy heart-sounds on the 17th

day after admission, and on the 22nd a soft diastolic

murmur came into play to the left of the lower sternum, and

a double aortic murmur just below the manubrium. The

pulse was audible when the arm was raised, and the impulse

was normal in extent.

These interesting cases of aortic regurgitation, coming on

by surprise at a late period in cases of endocarditis, usually

with a persistent mitral murmur and extensive and deep-

seated inflammation of the interior of the left cavities ; show
that the aortic valve, though it suffers rarely and slightly

when compared with the mitral valve, may silently and
without warning, and when the patient appears to be well,

break down in its functions by the steady and long advance
of a latent inflammation.

When we consider how remote the aortic valve is from the

focus of the inflammation, how passive and rigid the structures

at the outlet of the left ventricle are in which that valve is

embedded, how gently the flaps of the valve come together,

how comparatively slight is the force exerted upon the valve

by the back-flow of the blood in the artery, due to the recoil

of the walls of the aorta—that vessel being imperfectly
supplied with blood by the inflamed and weakened left

ventricle—a force that spends itself mainly in driving the
blood forwards, and secondarily in impelling it backwards on
the valve, it is only natural that the aortic valve should be
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rarely incompetent during the attack of endocarditis, and more
rarely permanently crippled. These cases perhaps point to a

gradual extension of the inflammation on the ventricular

surface of the valve, and to the gradual yielding of the

inflamed and softened valve ; which at length gives way
suddenly at its margin, and so admits of regurgitation from
the aorta into the left ventricle.

IV.—Cases of Rheumatic Endocarditis with Pro-
longation of the First Sound.

The examination of the cases of endocarditis in which there

was tricuspid, mitral, or aortic murmur, alone or in combina-
tion, show, I think conclusively, that prolongation of the first

sound at the apex or over the right ventricle points to actual

or imminent endocarditis.

Thus prolongation of the first sound both preceded and
followed a temporary tricuspid murmur in three cases, pre-

ceded the appearance of that murmur in two other cases, and
followed its disappearance in two additional ones. The first

sound was therefore prolonged in one half of the cases (7 in

13) in which a tricuspid murmur was present without a mitral

murmur.

Again, a mitral murmur when present without aortic

regurgitation was preceded and followed by prolongation

of the first sound in seven cases ; and was preceded by it in

nine, and was followed by it in twenty other instances. The
first sound therefore was prolonged in fully two-thirds (36 in

50) of the cases of endocarditis with mitral murmur in which
there was no aortic regurgitation.

Finally, the first sound was prolonged in six of the ten

cases of endocarditis with aortic regurgitation in which there
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was no mitral murmur; and in four of the nine in which

there was both aortic and mitral regurgitation, or in more

than one-half (10 in 19) of the cases of endocarditis with

aortic diastolic murmur.

If we combine the three series of cases with tricuspid,

mitral, and aortic regurgitation, we find that in a little more

than three-fifths of the whole number (53 in 82) the first

sound was prolonged over one or other or both of the

ventricles, and that this proportion held its ground in each of

the three classes of valvular murmur from endocarditis. If

we deduct from the 29 patients in whom there was no pro-

longation of the first sound, those who both came in and

went out with tricuspid or mitral murmur, amounting to

fully twelve cases, and who could not therefore present

prolongation of the first sound preceding or following a

murmur, we naturally increase the proportion in which the

first sound was prolonged ; and this proportion would

necessarily be still further increased if we could deduct the

unknown quantity of cases in which the prolongation of

the first sound escaped observation.

It is evident then that prolongation of the first sound is a

sign of transition ; that it tends to expand into a mitral

murmur when situated over the apex, into a tricuspid murmur

when over the right ventricle, and occasionally into a systolic

aortic murmur when situated over the aorta ; and that when
either of these murmurs passes away, it naturally glides into

prolongation of the first sound over the region of the lost

murmur.

Prolongation of the first sound over one or both of the

ventricles in a case of acute rheumatism is in itself then a

sign, actual, probable, or threatening, of endocarditis affecting

the left cavities of the heart. If it is present when the face

is covered with a diffused flush, or is dusky and anxious,
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when the breathing is quickened or oppressed, or when pain
is seated in the region of the heart, and the second sound is

intensified over the pulmonary artery, we may at once
conclude that the patient is affected with endocarditis.

I have included among the cases of endocarditis two of
the patients affected with acute rheumatism, who had pro-
longation of the first sound without murmur, but in both of
whom that sound was murmur-like

; and who had also several

important symptoms pointing to internal inflammation of the
heart, including pain over the heart in one, pain in the chest

in the other, and very great general illness. I have ranked
seven of these cases with prolongation of the first sound
apart, among a class in which endocarditis was probable, and
I may say, almost certain.

In more than one-half, or five, of these nine cases, including

both those in which endocarditis was present, and those in

which it was probable, the prolongation of the first sound
was murmur-like in character. In six of these cases there

was a pulmonic murmur; in four the face was dusky; in

three there was restlessness or delirium ; in two others the

sleep was bad
;

in three there was pulmonary apoplexy, or

cough, with phlegm ; in one there was pain in the heart ; and
in two there was pain in the chest.

It is more difficult to settle the exact position of those

cases with prolongation of the first sound that I have ranked

among those threatened with endocarditis. Among the cases

of this class belonging to the first series, amounting in the

whole to 63, almost one-half (30) presented prolongation of

the first sound ; and in five more there was a double murmur
;

while in nine others the sounds of the heart were affected, the

first sound being very loud in three, and doubled in one
;

while both sounds were feeble or indistinct in five.

Of the 30 patients in whom there was prolongation of the
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first sound, in one-half (14) there was great or considerable

and in 16 there was slight, general illness. I think that

we may consider that the fourteen patients with great or con-

siderable general illness, nine of whom had pain in the region

of the heart, were probably, or almost certainly, affected

with endocarditis. To these perhaps may be added the four

patients who presented an obscure murmur. Three of these,

however, had but slight general illness. If we add to the

fourteen with great general illness and prolongation of the

first sound, the case with an obscure murmur and also with

great general illness, we may conclude that fifteen of those

who were threatened with endocarditis were almost certainly

attacked with that affection.

Among the 79 cases that are ranked among those who had

no endocarditis, seven had prolongation of the first sound,

and one had an obscure murmur. All of these had but

slight general illness, and I think that they have been

properly assigned to their present place.

If we examine the cases of the second series, or those

treated by means of rest, we find that out of twenty-two
cases threatened with endocarditis fourteen presented pro-

longation of the first sound. Of these nine had pain in the

region of the heart, or great general illness, or both, while in

one of them the general illness was slight. Eight of these

cases may therefore, I think, be almost ranked with the cases

of endocarditis.

In two of the remaining cases, threatened with endocarditis

there was a transient murmur.
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V.—Cases or Rheumatic Endocarditis with previous
Valvular Disease of the Heart.

Previous valvular disease of the heart was present in 22 of

the 107 cases of endocarditis of the first series, and in 7 of

the 28 of the second series of cases admitted into St. Mary's

Hospital under my care during the years 185 1—1869-70.

Among the cases of the first series, ten had mitral, five had

aortic, and seven had mitral-aortic regurgitation, and the

seven of the second series had mitral incompetence. Sixteen

additional cases with previous valvular disease appear among
my 325 cases with acute rheumatism of the first series ; and

of these eight had endocarditis combined with pericarditis,

four had "probable" endocarditis, two were "threatened"

with that affection, and only two presented no sign or

symptom of endocarditis. We thus see that of the total

number of cases of acute rheumatism with established

valvular disease (amounting to 38), 30 (or 79 per cent.) had

endocarditis ; in 6 (or 16 per cent.) endocarditis was probable

or threatened ; and 2 (or 5 per. cent.), had no endocarditis.

Compare these cases broadly with the rest of the cases of

acute rheumatism in which there was no previous valvular

disease. Of the total number, amounting to 287, 161 (or 56

per cent.), had endocarditis, of which 54 had pericarditis also
;

in 73 (or 25 per cent.) endocarditis was probable or threatened,

including 3 with pericarditis ; and in 83 (or 29 per cent.)

there was no endocarditis, including 6 with pericarditis. W e

thus see that previous valvular disease of the heart, in cases

of acute rheumatism, exercised an all-powerful influence in

exciting endocarditis. Nor can we wonder at this important

result. It has been the key-note, underlying the whole of

this long clinical history of pericarditis and endocarditis, that

whatever part, liable to be affected by the disease, was
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exposed to the burden of labour, was exposed, in exact pro-

portion to that labour, to the attack of inflammation, the

severity and extent of the inflammation being proportioned

to the amount of labour.

The presence, then, of established valvular disease, which

adds very seriously to the labour of the heart in cases of

acute rheumatism, adds very seriously to the probability, the

almost certainty, of endocarditis in such cases. We have

just seen that the influence of valvular disease, which tells

with such force in the production of endocarditis, has but

little effect in exciting pericarditis. The reason is, I thinly

obvious. The great extra work is thrown upon the interior,

and not upon the exterior, of the left ventricle, and especially

upon its mitral valve. A second local influence, in the

altered apertures and roughened surfaces of the mitral and
aortic valves, and especially at their margins, comes in to

heighten the effect of the local labour in the production of

endocarditis.

The two conditions that prevailed through the whole series

of cases of established valvular disease with endocarditis are

—the variability of the murmur from day to day ; and great

general illness. That chain of signs distinguished every

case, and that chain of symptoms affected all but two of the

whole series of instances of endocarditis with disease of one
or more of the valves of the heart.

The variability of the murmurs showed itself not only in

their greater or less loudness during the successive phases of
the disease, but also in their transformation from one tone to

another quite different ; their extinction, suspension, and re-

appearance
;

and their extended, contracted, and shifted
areas. This variation in the nature, character, and field of
the murmur, is governed mainly by three leading influ-
ences:— (i) the changes to which the valves themselves and
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the interior of the heart are subjected by the inflammation
;

(2) the varying power of the heart under the influence of

increasing general weakness, and returning strength ; and (3)

the tumultuous action of the heart owing to local pain, or the

struggle to pass the blood onwards through the obstructed

orifices ; or its intermission and failure from the exhaustion of

previous overwork.

I shall illustrate the variable character of the murmur in

these cases of endocarditis with previous valvular disease by

the brief notes of a few cases, first selecting from among

those with mitral regurgitation, then those with aortic, and

finally those with mitral-aortic valvular disease.

The first instance with mitral disease that I shall quote was

a young woman who had left the hospital four days previously

with a mitral murmur, due to a primary attack of acute

rheumatism. She came in suffering from a fresh attack, with

a distressed, anxious look, a dusky face; rather livid lips, and

accelerated breathing. She had pain over the heart, its

action being rapid and tumultuous, and an indistinct murmur.

On the 3rd day there was a loud systolic murmur at the apex,

and the second sound was sharp over the pulmonary artery :

and on the 4th she had agonising pain in the heart, its action

was tumultuous, and its sound could not be defined ; she

struggled violently and perspired profusely. Next day a loud

systolic murmur, tricuspid as well as mitral, was audible over

the whole region of the heart. On the 10th day the tricuspid

murmur was audible along the sternum, and a second impulse,

with a loud second sound, were present over the pulmonary

artery in the second left space. On the 18th she was bright

and cheerful but a cough was still present, and the murmur

was softer. On the 23rd day she walked about the ward, but

on the 29th there was a return of pain on movement, and the

murmur was louder. After this she did well, there was a
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thrill over the heart, the murmur was loud over the apex, and

was heard over the left scapula. Here the mitral murmur

was obscured when the heart was tumultuous ; and was loud

and smooth, and joined by a tricuspid murmur, when the

health improved and the heart was steady in its action.

Another case, with previous mitral regurgitation, had, when

admitted, tightness of the chest, pain over the heart, and a

loud systolic murmur. Three days later, with less pain, the

murmur was almost musical at the apex, and quite so below

it over the stomach ; two days later she looked better, and

the murmur presented a third change, being not nearly so

loud ; but next day, with returning tightness of the chest,

there was a fourth transformation of the murmur, which was

rasping or almost musical over the heart
; the ioth day, how-

ever, with renewed improvement, showed a fifth variation in

the murmur, which was no longer.rasping ; but on the follow-

ing day there was a sixth change, and the murmur was

musical around the apex; after this, on the 13th day, the

murmur was grave, this being its seventh variation; its eighth

occurring on the 18th day, when it was again musical over

the stomach, and when it was joined by a systolic murmur
over the aorta. After this, with steady improvement, the

murmur was no longer variable. A third case illustrates the

variations of the murmur during the convalescent period.

These two cases are typical, but their successive snatches of

ever-varying murmur, contrast with the murmur, now swelling,

now dwindling, that is found in other and more simple cases.

I will just quote one of these. A youth, a carpenter, came
in with pain in the chest and a prolonged musical systolic

murmur at the apex. This murmur was persistent, but it

varied in tone, being grave on the eighth day, when pain w as

present. The heart's beat was strong.

Each of the remaining seven cases presented features of
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its own
; the variations of the murmur being great and

complicated in four of them, and in three of them com-
paratively simple. In four cases, if not five, the mitral

murmur was associated with a tricuspid murmur, in one

with a pulmonic, and in one with a direct aortic murmur
;

while in one the first sound was prolonged over the right

ventricle. In one of the cases just enumerated, a diastolic

aortic murmur appeared and disappeared, reappeared and

was finally extinguished, the mitral murmur being permanent

throughout.

The aortic murmurs of established valvular disease scarcely

vie with the mitral murmur in variety of tone, loudness and

area, and alternate extinction and return, in cases of rheu-

matic endocarditis ; but I may state that the study of the

five cases that I can cite shows that in all these points the

diastolic-aortic murmur presents frequent variation
;
though

the systolic murmur of aortic contraction is much less subject

to change.

In one case with aortic regurgitation, probably of some

standing, tricuspid and mitral murmurs were added tempo-

rarily to the diastolic murmur, which varied much and was

not always audible during the attack of endocarditis. At

the cessation of the illness a double aortic murmur was alone

audible. In the other case a double aortic murmur, which

went and came again during the illness, was apparently joined

on the 28th day by a tricuspid murmur, which had departed

on the 34th, leaving a double aortic murmur.

The remaining seven instances had previous mitral-aortic

valvular disease. Two of the cases belonging to this last

group were admitted twice with mitral-aortic endocarditis, so

that the actual number of patients belonging to it is reduced

to five. One of those two patients who were thus admitted

twice with endocarditis, had left the hospital six months
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previously, after an attack of rheumatic endocarditis, and came

in with double aortic and mitral murmurs ; which varied

somewhat in loudness and extent, but were substantially

unchanged during this illness. Four years later she returned

with severe acute rheumatism and endocarditis, and died after

a very long illness, albuminuria having been finally added to

her ailments. The murmurs underwent several oscillations,

sometimes the mitral, sometimes the aortic diastolic murmur,

being very loud, while at other times one or other of those

murmurs was almost or quite extinguished at the heart ; the

mitral murmur being however generally distinctly though

feebly audible over the back of the chest.

In the three remaining cases the variations in the murmurs
were rather in loudness and extent of area, than in the tone

and character of the sounds.

The extent and strength of the impulse, and their variation

during the attack, are among the most decisive tests of the

previous presence of valvular disease in cases of rheumatic

endocarditis. As a rule, the impulse in such cases is unduly
diffused, strong, and propulsive ; and this applies more in

degree to cases with mitral aortic, than to those with simple
mitral regurgitation. The extent of the impulse in a case of

valvular disease without endocarditis, is a test of the undue
amount of labour to which the heart has been put to overcome
the obstacle to the circulation of the blood caused by the

affection of the valves. The supervention of endocarditis

sometimes, by rendering the heart's action tumultuous, in-

creases the impulse
;
but sometimes its effect is the reverse,

and by lowering the power of the heart, it lessens the
impulse.

Among the ten cases of endocarditis with previous mitral
incompetence, including one in which aortic incompetence
sprang up temporarily during the attack, in five the impulse
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was strong, in one it was diffused, in two it was moderate, in

one it was feeble, and in one it was not described. In three

of those cases the impulse was stronger during the attack of

endocarditis than after it, and in two it was the reverse. The
impulse of the left ventricle was usually increased in the cases

of established mitral incompetence, but that of the right

ventricle was, in proportion, more affected in those cases.

Among the five cases of previous aortic incompetence with

endocarditis, including the two that were joined during the

attack, one by mitral, the other by tricuspid incompetence,

in three the impulse was strong and extensive, especially to-

wards the apex ; in one it was diffused but rather feeble ; and

in one it was of moderate force and extent. The impulse was

more extensive during the attack of endocarditis than after it

in one case. The impulse was strong, extensive, and unduly

far to' the left, in five of the seven cases of previous mitral-

aortic incompetence with endocarditis ; it was diffused but

rather feeble in one ; and in one it was feeble. The im-

pulse appeared to be strengthened during the period of the

endocarditis in four instances, while in one case it was the

reverse.

Pain was present over the region of the heart in four of the

ten cases of endocarditis with previous mitral incompetence,

in four of the five with aortic incompetence, and in four of

the seven with mitral-aortic incompetence. There, was pain

in the side or chest, or tightness of the chest, not including

those with pain in the heart—in four of the ten with mitral

;

in one of the four with aortic ; and in three of the seven with

mitral-aortic valvular disease. There was no pain either in

the heart, chest, or side, in two of the ten cases with mitral

;

in none of the five with aortic ; and in one of the seven with

mitral-aortic valvular disease, or in only three of the twenty-

two cases under consideration. We have seen that pain in
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the heart, side, or chest, occurs in by far the largest proportion
of such cases ; and that pain in the parts named is much
more frequent in cases of endocarditis in which the heart
w as previously affected with valvular disease, than in those
cases of endocarditis in which the heart was previously
healthy.

The respiration was seriously affected in a very large pro-
portion of the cases of valvular disease with endocarditis.
This condition in such cases is inevitable, for the effect of all

the diseases of the valves is to interfere with the efficient on-
flow of the blood towards the system, and therefore to throw
the blood backwards upon the lungs. This applies of course
with primary and immediate force to incompetence of the
mitral valve, which throws a portion of the blood just received
back again upon the lungs, with the effect of overcharging
the pulmonary vessels. The return of the blood back again
from the aorta, owing to aortic incompetence, into the left
ventricle from which it has just been sent, is, however, only one
short stage forwards from the seat of mitral incompetence
and the almost immediate effect of the aortic incompetence is
to produce a back-flow of blood upon the pulmonary vessels
and to delay the blood in those vessels and congest them'
The presence of this surplus amount of blood in the lungs
which upsets the healthy balance of the circulation through
the lungs and the body, compels the respiratory organs to
exert themselves to the top of their power, so that they may
if possible, expel forwards into the body the weight of blood
that oppresses them. Hence result laborious, difficult, and
rap.d breathmg, pulmonary apoplexy, pleurisy, catarrh, and
bronchitis. '

The respiration was rapid in four, the chest was painful orfght .„ two and cough with pulmonary apoplexy occurrea
another of the cases with mitral valve disease; Lie in
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of those cases there is no note of the state of the lungs, and

in one they were healthy in function. The breathing was

quick, or there was cough, or pain in the chest, in four of the

five cases with aortic, and in six of the seven with mitral-

aortic valvular disease. More than three-fourths, therefore,

of the cases of valvular disease with endocarditis had serious

disturbance of the respiratory functions.

CLINICAL HISTORY OF ENDOCARDITIS IN CASES
OF CHOREA.

The association of chorea with endocarditis has long been

known, both clinically and from examination after death
;

and it has already received illustration in this volume, at 391,

392, Vol. 1 1 1., where two important cases of chorea are alluded to

that have been published by Dr. Broadbent and Dr. Tuckwell,

in both of which there was endocarditis., and minute cerebral

embolism ; and in one of which there was acute rheumatism

as well as chorea. I had also occasion, in this article on

endocarditis, to give at page 278 a case which illustrates the

association of chorea with endocarditis. I shall now give

a brief account of the cases of chorea treated by me in St.

Mary's Hospital, with especial relation to their association

with endocarditis.

Clinical History of the Cases of Chorea in relation to the

presence of Endocarditis, observed by the A uthor in St. Mary's

Hospital.—I find notes of 40 cases of chorea that were under

my care in St. Mary's Hospital, and in 34 of them the

signs of the heart are noted, while in 6 of them they are

not so.
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CASES OF CHOREA IN RELATION TO THE PRESENCE OR
ABSENCE OF ENDOCARDITIS.

i.—Cases in which there was no endocarditis, heart sounds
healthy. 10

2. --Cases in which there was probably no endocarditis :

—

a. Slight prolongation of the first sound 5
b. Anaemic murmur over the pulmonary artery . . i

— 6
3.— Cases in which there probably was endocarditis :

—

a. Prolongation of the first sound . 3
b. Murmur, tricuspid or pulmonic 2

4-—Cases in which there was endocarditis :

—

a. With mitral regurgitation ->
Ending in restoration of valve 2

H> Lessening of murmur on recovery .... 2

Mitral regurgitation established on recovery . 8

12

b.
vJ,\J, With aortic regurgitation \ 1

— 13

34
Cases in which the heart was not observed 6

Total 40

Association of the Cases of Chorea with Rheumatism.—The
well-established association of chorea with articular rheuma-
tism, renders the study of the connexion of rheumatism
with these cases of chorea necessary- before we consider the
occurrence of endocarditis in chorea. Acute rheumatism,
as we have just seen, is so very frequently accompanied by
endocarditis that we must be careful, when ascertaining the
frequency of endocarditis in chorea, not to attribute the
internal inflammation of the heart too readily to chorea,
when it may be caused by the rheumatism associated in
certain cases with that affection.

Articular rheumatism, in a subacute form, was definitely
present during the attack in six of the forty cases of chorea.
In five of these cases the rheumatic affection immediately

Y 2
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preceded the occurrence, and continued for a short time
after the supervention of the attack of chorea. In one of

the cases in which there had been no previous rheumatic
attack, the joints became inflamed in the course of the

choreal affection.

In addition to these six cases of chorea with pronounced
articular rheumatism, there were five cases of chorea in which
there was pain in all the limbs (in i), or in the shoulder and
hips (in i), or in the legs (in i),or in the hands (in i),or there

was stiffness of the arms and legs, and of the left ring-finger

(in i). In none of these cases, however, was there swelling

or redness over the joints ; but this does not apply to the

redness which affected the wrists, elbows, and face in one

patient from violent friction. There were also five cases of

chorea that were free from rheumatism during the attack, that

gave a history of antecedent acute rheumatism, occurring from

two years to two or three months, and in one instance for

an uncertain period, before the occurrence of the chorea.

The proportion in which endocarditis appeared in those

cases will be given presently.

Proportion of Cases of Chorea in which Endocarditis was
present.—In nearly one-third (10 in 34) of the cases of chorea

in which the sounds of the heart were observed, those sounds

were healthy ; in one-sixth of them (5) there was slight pro-

longation of the first sound, and in one case there was a

pulmonic murmur. I have classed the six latter cases among
those in which there was probably no endocarditis, and I

think we may infer that those sixteen cases, amounting almost

to one-half of the whole, were free from inflammation of the

interior of the heart.

In three cases in which there was marked, almost murmur-
like, prolongation of the first sound, and in two with a tri-

cuspid or pulmonic murmur, amounting to almost one-sixth
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of the whole (5 in 34), the presence of endocarditis was

probable.

The remaining cases, amounting to fully one-third of the

whole (13 in 34), gave complete evidence of the existence of

endocarditis, in the presence of a mitral murmur in twelve

instances, and of a diastolic-aortic murmur in one.

I think it probable that the majority of the six cases of

chorea in which the heart was not observed, ought to be added

to those in which there was no endocarditis.

Cases of Endocarditis with a Mitral Murmur.—The cases

of choreal endocarditis with mitral regurgitation, considering

the comparatively small number of those cases, offered as

great variety in character, mode of commencement, course,

and result, as the cases of rheumatic endocarditis with mitral

regurgitation.

Endocarditis with mitral regurgitation ended more than

twice as often in established mitral disease in chorea than in

acute rheumatism. Mitral regurgitation became permanently
established in two-thirds of the cases of chorea with mitral

murmur (8 in 12) ; and in less than one-third of the cases of
acute rheumatism with mitral murmur of the first series (14
in 49), and in only one-sixth of those of the second series

treated by rest (3 in 20). The integrity of the valve was
restored in one- sixth of the cases of chorea with a mitral

murmur (2 in 12) and in another sixth of them, the murmur
was becoming feebler when the patient left the hospital

(2 in 12).

The mitral murmur in fully one-half of the cases (7 in 12)
was situated in the region of the apex, and was not described
as extending beyond that region

; but was simply entered
as a systolic mitral murmur, or a systolic murmur at the
apex.

The five remaining cases, compared with those just
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dismissed, presented greater breadth of area; variety in

intonation and volume of sound ; and individual life.

In two of these cases the mitral murmur was very extensive,

being audible over the back of the chest, above and below the

scapulae, and the greater part of the left side. One of them,

when admitted, had been ill with chorea in a severe form for

some weeks, but the affection was now but slight. A loud

systolic murmur centred itself at the apex j and was audible

along the sternum, and far to the right of its lower portion,

though feeble at its upper part ; from the third to the seventh

left costal cartilages ; in front of the epigastrium and the

liver; and all over the dorsum, especially on the left side.

The impulse of both ventricles was immoderately strong and
extensive, the apex-beat being present an inch to the left of

the nipple-line. These signs underwent little change after the

admission of the patient, and it was evident that the endo-

carditis had ceased.

The other case came in with acute endocarditis, a mitral

murmur being audible at the apex and over the right ventricle.

A few days later it could be heard towai'ds the axilla, and

over the back, as high as the upper part of the scapula. At the

end of the seventh week the murmur was grave and musical,

and a fortnight later it appeared as a prolonged bellows

sound. After this it was hardly so loud, but towards the end of

the fourth month after admission it was grave and vibrating.

This case had an interest much broader than the simple

relation of chorea to endocarditis ; for it had interwoven

with it from its commencement, and throughout an important

part of the early period of its course the relation of acute

rheumatism to chorea, and of acute rheumatism to endocar-

ditis also. It began with inflammation of the ankle, conjoined

with chorea. Six weeks later, when admitted, the knee was

inflamed, chorea being the most pronounced disease, and the
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two affections being accompanied by endocarditis. Was

this endocarditis the direct offspring of the subdued attack

of acute rheumatism, or of the chorea, or of the two conjoined

affections, each taking its part in giving a combined birth to

endocarditis ?

During the third week the arms were slightly rheumatic,

as well as the lower limbs, and the patient lay motionless in

bed, apparently stilled by the affections of the limbs and

joints, the chorea being almost or quite latent. After this

the rheumatism insensibly disappeared, the chorea insensibly

reasserted itself, and for the remainder of the patient's long

history, the chorea, modified in form and severity, was the

only apparent affection
;
accompanied throughout, however,

by endocarditis.

The other three instances of which I have to speak were

cases of chorea, unalloyed, during the attack, by rheumatic

arthritis ; but two of them had suffered some time before

from acute rheumatism.

One of them, a girl, had been long ill with chorea, and had

gone through a rheumatic attack two years before. She

came in with a loud, smooth, systolic murmur at the apex,

which was audible over the right ventricle. After this the

murmur underwent minor transformations, being like a bel-

lows sound on the 4th day, and almost musical on the 8th,

when the apex-beat extended furthur outwards, the murmur

being faintly, if at all, audible below the angle of the left

scapula. The apex-beat extended a little beyond the nipple.

This case came in with endocarditis, which was evidenced by

the varying character of the murmur ; but there is nothing to

show whether or not this patient had acquired mitral disease

from the old attack of acute rheumatism.

This last question does not complicate the next case, for

though this patient, a girl, had twice been affected with acute
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rheumatism, yet she had no murmur, but a prolonged first

sound, on admission. A murmur, however, appeared at the
apex on the 4th day, which was grave on the 6th and the 8th,

and was loud on the 14th day, when it extended towards the
axilla. The apex-beat was strong on the 6th day, three-and-
a-half inches from the sternum; but on the 8th it could
scarcely be felt. .

The last case, a boy, was free from rheumatic taint, and
presented no murmur during the first six weeks ; but at the
end of that time he had pain in the chest, and a week later a
smooth bellows murmur appeared at the apex, which three
weeks later spread upwards towards the axilla, and down-
wards over the stomach. After this, during a long period,

extending from first to last over five months, the murmur
underwent various changes/ being a very smooth bellows
murmur on the 62nd day, audible upwards towards the axilla,

and downwards over the stomach. On the 76th the murmur
was very loud and superficial, being heard towards the axilla,

but for a very short way below the heart. The first sound
was very feeble, while the second was very loud over the pul-
monary artery, in the manner already related at page 247.
After this the mitral murmur underwent various modulations,
being, moderately loud on the 102nd day, very loud at the
apex on the 105th, but scarcely audible over the lung to the

left, or towards the axilla
; much weaker on the 126th; but

on the 135th day it was loud below, especially on expiration,

and was not heard outwards during inspiration. On the
146th day, and the last report, there was very slight fulness

over the heart, the impulse of the right ventricle, which seven
weeks previously was strong, extending from the third carti-

lage to the sixth, and from the sternum to the nipple, was on
the last observation less strong to the right of the lower
sternum, and extended from the second to the fourth
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cartilages. The mitral bellows-murmur was not so smooth as
o

before, and was again heard up to the axilla. The double

impulse of the pulmonary artery, previously marked, was no

longer perceptible. There was no murmur over the back.

He went out comparatively well, being free from choreal

movements.

In this case, as in that just related, during the attack of

endocarditis, when the patient lay speechless in bed, the

heart became enlarged, and the lung shrank away from

before the heart, exposing its increased impulse over a large

area ; and the mitral murmur was heard extensively over the

region of the contracted lung, and that of the stomach. At
a later period, however, with returning health, strength, and

exercise, the lung expanded freely, and interposed itself

between the greater part of the heart and the walls of the

chest, so as to cut off the extended border of the area of

impulse, and to lessen that of the murmur by damping and
silencing its sound.

Case of Endocarditis with a Diastolic-A ortic Murmur.—
This patient, a boy, came in with a second attack of chorea,

which began three weeks previously with pain in the legs of

a rheumatic character, followed, a week later, by choreal

symptoms, which became gradually more severe. On his

admission the heart sounds, so far as they could be made out,

were healthy, but on the 3rd day a diastolic murmur was
audible over the centre of the sternum. Ten days later this

murmur was heard, very prolonged and loud, over the whole
length of the sternum

;
being audible to the right of the upper

part of the bone, and to the left of its lower portion, but
becoming weaker towards the apex of the heart. On the
86th day the diastolic murmur was still loud, and maintained
its ground everywhere

; and it was joined by a systolic mur-
mur, loudest at the sternum and not mitral. Three weeks
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later the diastolic murmur was inaudible at the middle of the

sternum, and was feeble at its upper and lower portions ; but

on the 79th day, the last observation, it had apparently

resumed much of its loudness and extent, and the systolic

murmur was silent.

In this case, as in one of those just told, the question

must be put, Was the endocarditis caused by the primary

auticular rheumatism, or by the resulting chorea, or by the

combined influence of the two affections ?

ENDOCARDITIS IN PYAEMIA.

There was only one instance among the 71 cases of pyaemia

or secondary inflammation examined after death in St. Mary's

Hospital in which the appearance of endocarditis was observed

and reported. That case, a man, who was under my care,

presented a spot in the right lung, an inch long, consisting of

pus, and apparently broken down lung-tissue, and superficial

to this a patch of dry fibrinous deposit on the pleura ; and

numerous spots, similar but smaller, through the back of the

middle and lower lobes of that lung. There was also a large

globular and fluctuating tumour on the upper and inner part

of the left kidney three inches in diameter. On cutting into it

highly offensive blood-like fluid escaped, and on laying it freely

open there was a clot of blood and a little pus. The sac was

lined with a delicate, highly-organised, chorion-like membrane,

with numerous prominent blood-vessels ramifying on its sur-

face. There was a large black spot of apoplectic effusion in

the substance of the kidney near the membrane. The

structure of the kidney was healthy.

The heart was of natural size, and there was a patch of

recent roughness on the surface of the left auricle. Several

nodules, from the size of a split pea to that of a millet-seed,
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were situated on the free margin of the mitral valve. The

corpora Arantii of the aortic valve were enlarged. The

patient was admitted in a state of great depression, his mind

wandered, and mucous and sonorous noises were audible over

the chest. The state of the heart was not observed.

The attack of endocarditis was in this case the marked

secondary effect of the pyaemia, but the solitary occurrence

of this instance with endocarditis in 71 cases of pyaemia

shows that the inflammation of the interior of the heart, so

common, as we have seen, in acute rheumatism and chorea, is

rare in pyaemia, though less so, as we shall see, than in the

fatal stage of Bright's disease.

The signs of the heart affection were not observed in this

case of pyaemic endocarditis. I have had, however, frequent

opportunities of examining a patient affected with pyaemia,

in the course of whose very serious illness the signs of

endocarditis appeared and held their ground. Pleurisy first

showed itself, and the evidence of inflammation in both

lungs
; and after a time a systolic murmur became audible

at the apex. This murmur was constant, but it varied

in loudness, tone and area during the course of the ill-

ness. After this patient's recovery a mitral murmur was
established.

ENDOCARDITIS IN BRIGHT'S DISEASE.

I have only been able to find one instance with evidence
after death of endocarditis in the whole of the cases of
Bright's disease described in the post-mortem records of St.

Mary's Hospital, amounting to 207, excluding those in which
there was regurgitation through the mitral or the aortic
valve, or through both valves, or obstruction of the mitral
orifice. That case was one of fatty disease of the kidney in
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a man, aged 41, who was under my care. His heart was
rather large, weighing 12 J ounces, and was dilated and flabby.

The structure of the valves was healthy, with the exception

of a patch of white deposit on the anterior flap of the mitral

valve, which did not appear, after death, to interfere with the

function of the valve.

This man, when admitted, presented a yellowish pallor and
pufflness of face. He had been a healthy man until he took
cold, nine months previously, after which he became gradually

weak and pale, and had palpitation and frequent vomiting,

symptoms with which he was still troubled. There was some
albumen in his urine. The right veins of bis neck were

rather swollen and pulsating, and there was pulsation of the

temporal artery. The heart's impulse was very feeble, and
diffused over the cardiac space during expiration only, but it

could be felt between the ensiform cartilage and the left

seventh costal cartilage. The liver was firm and low, and
presented a diffused pulsation in the epigastric space.

A soft systolic bellows-murmur was audible at the apex,

and a peculiar short double murmur between the nipple and

the sternum, which was obscured by the natural heart sounds.

These mumurs varied considerably from day to day, but they

were generally audible, though the diastolic noise was more or

less obscure. About a week after his admission a peculiar

humming venous murmur was heard to the right of the

sternum when he sat up, but not when he lay down, which,

sometimes, disappeared without apparent cause, when it

could be brought back by pressure over the jugular vein.

On the 42nd day he presented considerable general dropsy,

and for the first time the murmurs were very faint and ob-

scure, and two days later they were lost. After this the mitral

murmur was sometimes audible, but was generally not so,

and the diastolic murmur was only heard once, corresponding
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with a thrill near the apex. The last observation was

made on the 77th day, when a faint systolic murmur was

heard over the seventh cartilage, and feeble doubling of the

first sound over the sixth cartilage. The urine was then

scarcely albuminous, and it had been so during a con-

siderable period of the history of this patient, who died on

the 98th day.

I have ranked this case as one of endocarditis, because of

the presence of a white deposit on the mitral valve, which

was otherwise healthy, and of the history of varying murmurs,

pointing to changing affection of the mitral and aortic valves.

The long duration of the case, and the small amount of change

to which the valve had been subjected, make it doubtful whether

the endocarditis was present in more than its effect, the white

deposit on the mitral valve, at and before the time of death
;

but if we take that appearance, and the varying signs of

double regurgitation into account, I think we may infer that

this case was one of endocarditis. It is true that both mitral

and aortic regurgitation may be present in Bright's disease

when there is very great tension of the arteries, and great
hypertrophy, with dilatation of the left ventricle ; that in such
cases those murmurs usually vary in character, according to

the varying intensity of the causes that gave them birth
; that

they may be suspended, restored, and again lost, even per-

manently
;
but this case did not present those conditions, for

the heart, though dilated, was not greatly enlarged, and was
not hypertrophied, since it only weighed I2| ounces.

Admitting, then, that this was a case of endocarditis
occurring in a patient affected with Bright's disease, it is evi-

dent, that as this was the solitary instance of that kind that
was noticed among so many cases of Bright's disease without
disease of the valves, that although endocarditis may occur in

that disease, yet that it is rare. This becomes more marked
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when we compare the cases of acute rheumatism, and of

chorea, with those of Bright's disease ; for in the two former
affections, from one-half to one-third of the cases were affected

with inflammation of the interior of the heart.

The frequent presence of thickening of the mitral valve,

and occasionally of the aortic valve ; and the large propor-

tion of cases of valvular disease without a previous history

of acute rheumatism
;
perhaps point to the occurrence of

endocarditis in those cases during the earlier period of their

history. If so, endocarditis, and pericarditis, behave very

differently from each other in Bright's disease, for while peri-

carditis is common towards the fatal period of this disease,

especially when the kidney is granular, and is rare during

its earlier history, endocarditis is very rare towards its fatal

period, but is not very infrequent during its earlier history

;

that is—if the thickening of the valves, and especially of

the mitral valve, and complete valvular disease, have their

origin in Bright's disease itself.

CLINICAL HISTORY OF ENDOCARDITIS OCCURRING
IN CASES OF VALVULAR DISEASE OF THE HEART.

The influence of previous valvular disease in rendering

endocarditis more frequent and severe in cases of acute rheu-

matism has been already seen at page 315. We then observed

that the presence in that affection of disease in the valves of

the heart, by adding to the labour of that organ, and by

rendering its internal apertures more rough and irregular,

increased the danger of the occurrence of internal inflamma-

tion of the heart, and intensified that inflammation when

established.

So great, indeed, is the influence of valvular disease in

exciting and intensifying inflammation of the diseased valve,



ENDOCARDITIS. 335

that we find that endocarditis is apt to occur in such cases,

even when free from acute rheumatism, chorea, or any other

general disease.

I would refer here to some interesting remarks by Dr.

Moxon on this important subject.

The- accompanying table (p. 336) will show at a glance

the proportion in which endocarditis was present at the time

of death in the cases of valvular disease of the heart treated

in St. Mary's Hospital.

Pathological Evidence of Endocarditis in cases
of Valvular Disease of the Heart.

It is difficult, even impossible, in every case to say, from
the appearances presented after death, whether or not endo-
carditis is present in the affected valves, and the adjoining
surfaces of the ventricle and auricle. This is due to the
readiness with which, in certain cases, a deposit of fibrin from
the blood as it streams backwards and forwards through the
mitral and aortic apertures, attaches itself to the surfaces of
the imperfect valves, roughened by disease. This is equally
the result, whether those surfaces be roughened by the slow
degeneration of the diseased fibrous tissues, which, although
they may have been generally inflamed at the starting-point
of the disease, yet they may have long ceased to be so

; or
whether the surfaces of the valve be inflamed by a recent
and renewed attack of local endocarditis. In many instances,

however, it is self-evident that inflammation actually affects
the valve, for the appearances presented are precisely those
that are found in cases of recent endocarditis, owing to acute
rheumatism, chorea, or pyemia. Those appearances in these
cases are to be confided in, for the diseased valves have been
described, without, however, as a rule being defined as being
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inflamed, by a succession of able and careful pathologists,

including the distinguished names of Dr. Markham, Dr.

Burdon Sanderson, Dr. Murchison, Mr. Gascoyne, Dr. Charlton

Bastian, and Dr. Payne.

Table showing the number of cases with established

valvular disease, among those not affected with acute rheu-

matism, in which endocarditis was present at the time of

death.
Affected

T „ ., .. with Bright 's

I.—Cases with established mitral regurgitation :— disease.*

a. Cases with endocarditis, not affected with Bright's

disease 9 5

b. Cases with fibrinous concretions on the valve,

probably not affected with endocarditis .... 2 3

c. Cases in which no description of the valve was

found 1 2

d. Cases without endocarditis or concretions ... 22 19

I—Total 34
1 29 1

II.—Cases with aortic regurgitation: (A)—from disease of

the aortic valve :

—

a. Cases with endocarditis, not affected with Bright1
s

disease . 5 1

Cases with fibrinous concretions, endocarditis

doubtful or absent 5 5

c. Cases in which there was no description of the

valve 2 2

d. Cases without endocarditis or concretions ... 13 12

Total 2 5 20

(B)—From great dilatation of the aorta, the flaps of

valve being healthy but insufficient .... 5 1

II.

—

Total with aortic regurgitation. 30 21

* I find a difficulty in reconciling the heading "Affected with Bright's

disease " with the insertion of five cases " not affected with Bright's

disease." The apparent discrepancy occurs several times in this table,

and I note it without being able to explain it.—Ed.

1
I am not certain that these numbers include the whole of the cases

with mitral regurgitation, since most of the original copies of those cases
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Affected

III.—Cases with mitral-aortic regurgitation :— wi
disei|

ht S

a. Cases with endocarditis, not affected with Bright's

disease 5 3
b. Cases with fibrinous concretions, endocarditis

doubtful or absent 4 o

c. Cases in which there was no description of the

valve 3 o
d. Cases without endocarditis or concretions . . .16 16

III.—Total 28 19

IV.—Cases with obstruction of the mitral orifice :

—

a. Cases with endocarditis, not affected with Bright's

disease j j

b. Case with roughness and ulcer at edge of valve . o 1

c. Cases with vegetations or concretions on valve,

endocarditis doubtful or absent 2 1

d. Cases without endocarditis or concretions ... 18 6

IV.—Total 21 1 9 1

Among the cases of mitral regurgitation, five presented
"fringes" and one a ring of small papillary elevations or
granulations around the free edges of the valve, and two
others had warty or rough excrescences, and another had
nodules of lymph on those free edges

; and in one of these
the auricular surface of the valve was roughened. One of
those instances described, I think, by Dr. Payne, presented
also yellow succulent elevations, almost resembling a false

membrane, but seated under the epithelium. I have also

included among the cases of endocarditis four instances with

have been lost or misplaced, and I have taken them from a detached
tabulated abstract of those cases.

This note applies also to the cases of mitral regurgitation given in the
Table at page 323.

1 In 5 of these cases the size of the mitral aperture is not described •

in 5 it was contracted to a moderate extent, and in 19 to a great extent •

and in 1 it was almost closed by a ball of organised fibrin.

VOL. IV.
z
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vegetations on the auricular surface of both flaps of the

mitral valve, and one with extensive ulceration of its an-

terior flap, in which case the adjoining surface of the ventricle

was inflamed ; five other cases presented large excrescences,

or concretions and smaller vegetations, but these I have not

included among those with endocarditis, although some of

them may have had that affection. This may be said also

of a doubtful case in which the posterior flap of the valve

was attached to the wall of the ventricle by adhesions readily

separated.

Five of the fourteen cases that I have classed among those

with endocarditis were affected with Bright's disease, and

nine of them were not so.

Forty-one cases with mitral regurgitation were free from

vegetations, and of these, nineteen had Bright's disease, and

twenty-two were free from that affection.

The cases with aortic regurgitation presented comparatively

few instances or severe, with endocarditis, but these presented

great variety in their features. One of them showed deposits

of red vegetations towards the edge and centre of each flap

of the aortic valve. In another, the flaps of the valve were

cemented together, and their free margins were roughened,

by fibrinous deposit. In a third the aortic aperture was con-

verted into a mere chink by adhesions ;
and there was an

irregular deposit of lymph, forming vegetations, about the

basis of the conjoined flaps, some being hard, some cheesy,

and others apparently quite recent. The united flaps pro-

jected like a funnel into the aorta in the fourth instance, and

a little above the valve, and therefore on the inner surface of

the aorta was an oval patch, half an inch long, with a red

highly vascular flocculent surface. The aortic valve, in the

fifth case, was enlarged but soft. One of the flaps had

ulcerated away at the sides, and a large nodular mass was
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appended to its sesamoid body. The sixth case was one of

great interest, with contraction of the descending aorta below

the subclavian artery so as scarcely to admit a probe, and

embolism, blocking up the left brachial artery. The valve

was universally red, soft, pulpy, and formless, and the aper-

ture was contracted. I had originally only ranked five of

these cases as being affected with endocarditis, but I think

that the whole six may safely be so classed. Only one of

these six cases with endocarditis had Bright's disease, the

remaining five being not so affected. Ten other cases pre-

sented concretions of various size, some being large, one like

an alpine strawberry, attached to the aortic valve
; these

cases being affected, and unaffected, by Bright's disease in

equal numbers. Twenty-five of the cases with aortic regur-

gitation were free from concretion, and of these, thirteen had
Bright's disease, and twelve were free from that affection.

In six cases, aortic regurgitation was due to great enlarge-

ment or dilatation of the ascending aorta, the flaps of the
aortic valve being healthy in structure, but of insufficient

size to close the widened orifice of the aorta.

It will I think be sufficient if I state the proportions in

which the cases with mitral-aortic regurgitation were affected
with endocarditis, presented concretions, without distinct
evidence of endocarditis, and were free from concretions,
without entering into details. I consider that eight of those
cases had endocarditis, five being free from, and three being
affected with, Bright's disease ; four of them had concretions
on the valves, none of which had Bright's disease

; and in
thirty-two there was no concretion on the valves, one half
of these being free from, and the other half affected with
Bright's disease.

I shall deal with the cases with obstructed mitral orifice in
the manner that I have just dealt with those having mitral-

Z 2



340 ENDOCARDITIS.

aortic regurgitation. Two of them had endocarditis, one

being free from, and one affected with, Blight's disease, and

another case having that disease presented roughness and

ulceration of the edge of the contracted mitral valve
;
three

had vegetations, one of those only having Bright's disease,

and twenty-five of them had neither endocarditis nor concre-

tions in any form on the obstructed mitral orifice, only seven

of which cases had Bright's disease.

It is evident that while cases with mitral regurgitation are

affected in a rather large proportion, or nearly one-fourth

(14 in 63), with endocarditis, only one, or at most two, in

twenty-nine of the cases with obstruction of the mitral

orifice gave evidence after death of that affection. Cases

with aortic regurgitation occupy a middle position between

the two classes just considered, 6 in 51 (or 1 in 9) of these

cases being affected with endocarditis. The cases of aortic

regurgitation that were free from Bright's disease were much

more frequently affected with endocarditis (5 in 30 or 1 in 6)

than those that were affected with that disease (1 in 21).

Cases with mitral-aortic regurgitation have endocarditis

rather more frequently (8 in 47 or I in 6) than those with

aortic regurgitation (6 in 51 or 1 in 9), and less fre-

quently than those with mitral regurgitation (14 m 63 or

1 in 4i).

Valvular disease was less frequently attacked with en-

docarditis in those cases that were affected with Bright's

disease (11 in 78 or 1 in 7) than those that were free from

that affection (20 in 105 or 1 in 5-2) ;
and, as we have seen

this tendency in Bright's disease to lessen the frequency of

the occurrence of endocarditis in cases affected with valvular

disease, prevailed through the whole of the varieties of disease

of the valves that we have been investigating, excepting in

cases with mitral obstruction.
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The Signs and Symptoms of Endocarditis affecting

Cases with Valvular Disease.

The signs and symptoms of endocarditis when it occurs in

cases of valvular disease of the heart, not affected with

acute rheumatism, do not differ essentially from the signs

and symptoms of endocarditis, when it attacks cases of acute

rheumatism affected with valvular disease of some standing.

I have already given a brief clinical history of a series of

cases of that class at pages 314-322, and it will, I think, be

sufficient if I here refer to the narrative and resume of those

cases. As in those cases so in these, the two great dis-

tinguishing features of the supervention of endocarditis upon

valves already affected with regurgitant or obstructive disease

are (1) the great variability of the valvular murmurs, and of

the size of the heart, as indicated by the alternate extension

and contraction of the area of the impulse, and the alternate

increase and diminution of its force ; and (2) the great

general illness with which the patient is affected, an illness

not marked by dropsy, but by elevation of temperature,

over-action or failing power of the heart, and pain in the

cardiac region, side, or chest, hurried, difficult, and laboured

respiration, connected often with a congestive affection of the

lungs, showing itself sometimes in the form of bronchitis or

of pulmonary apoplexy with its attendant pleurisy. I would
again refer to the illustrations I have given with regard

to those vital symptoms in a previous part of this article.

I would here remark that the occurrence of a special

fever, such as enteric fever, may, as we have already seen,

suspend a mitral or an aortic regurgitant murmur for a time,

but this occurrence proclaims itself by its own distinctive

symptoms.
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I have not given any account of the temperatures of the

body in the above clinical histories of pericarditis and en-

docarditis ; for the thermometer was only employed in the

later cases, and therefore in an insufficient number to enable

us to arrive at general results.

Endocarditis affecting the Tricuspid Valve.

Endocarditis and structural disease of the tricuspid valve are

admitted to be so rare in the adult, that there are few clinical

or pathological records describing affections of that valve.

I have examined the whole of the cases of valvular and

other diseases of the heart, and of Bright's disease, contained

in the post-mortem records of St. Mary's Hospital, from

185 1 to 1869-70, with the special object of ascertaining the

frequency, extent, and character of any affection of the

tricuspid valve that might occur in those cases, and the result

is given in the accompanying Table.

Cases with Affection of the Structure of the

Tricuspid Valve, not including instances in which the

valve was incompetent owing to the great size of the tri-

cuspid aperture ; but including all those in which the edge

of the valve were thickened, but the function of the valve

„ 1 Affected

was unaffected. with Bright's

disease.

a. Cases with endocarditis, not affected with Bright' s disease 1 1

b. Case with fibrinous concretion on valve o 1

c. Case with contraction of mitral valve 0 1

d. Cases with thickening and corrugation, or roughness of

valve (1 with mitral-aortic reg., 1 with mitral obstr.) .2
e. Cases with thickening of valve, valve not incompetent .11* 7

2

s

14 10

1 Of the 11 without Bright's disease, 2 had mitral, 2 aortic, 3 mitral-

aortic regurgitation ; 2 mitral obstruction, and 1 had no valvular disease.

2 Of the 7 with Bright's disease, 2 had aortic regurgitation, and 5 had

no valvular disease.
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The tricuspid valve was affected with endocarditis in two

instances ; one of these patients was a woman, aged 40, who

had been subject to acute rheumatism when a child, and had

palpitation on slight exertion. She had been a patient in

the hospital ten months previously with dropsy, ascites,

albuminuria, and a mitral murmur. The ascites and dropsy

disappeared, but they were greater than before when she

was readmitted, when the lips and nose were blue
;
and the

urine was scanty and very albuminous. The mitral murmur

was louder than before, and dyspnoea appeared in paroxysms.

The heart was rather large (12 ounces), and presented patches

of lymph on its surface ; the walls of the right ventricle were

half an inch" thick, being thicker than those of the left

ventricle. Warty, rough, irregular fibrous excrescences were

present around the margin of the mitral orifice
;

looking

towards, and being entirely in, the left auricle ;
the ventricular

surface being free from deposit: and there was a smooth

fibrinous deposit on the (auricular) surface of the tricuspid

valve.

The other case with endocarditis of the tricuspid valve

was a woman aged 42, who had contraction of the mitral

orifice, which allowed of the passage of but one finger. The

heart was of very great size, and its cavities contained twenty

ounces of blood, although it only weighed 13! ounces. The

tricuspid valve had all its flaps thickened with excrescences

along their margins, but the valve itself was competent. She

became subject to palpitation twelve months previously after

a shock or fright. Three days before admission, she raised

half a pint of bright blood. The legs and feet were swollen,

she had pain in the chest, the heart's action was violent, and

there was a confused rumbling sound at the apex. There was

'no albumen in the urine. She became gradually worse, and

finally palpitation and dyspnoea were superseded by drowsiness.
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In both of these cases, the right side of the heart was

excited to excessive and continuous labour by the diseased

condition of the mitral valve, which in one instance was

affected with regurgitation, and in the other with great

obstruction.

In one remarkable case a large concretion was attached to

the tricuspid valve. This patient was a man, aged 69. The
heart was large, weighing 16 ounces, the tricuspid valve was

universally thickened, and a fibrinous deposit, the size of a

nut, was present on the anterior surface of one of the flaps.

The tendinous cords were hypertrophied and atheromatous.

One of the valves of the pulmonary artery was converted

into a hard concrete mass. There is no account of the left

side of the heart.

These were all the instances that I can find in which there

was endocarditis of the tricuspid valve, or the presence of

concretions on its flaps ; but the inquiry into the number

of other cases in which the tricuspid valve was affected may

throw some light on the probable frequency of antecedent

endocarditis of the tricuspid valve, as a probable cause of

disease of the valve.

I may briefly state that in one case there was contraction

of the tricuspid orifice, so as barely to admit two fingers
;

and thickening round the margins of the valve ; and although

the other valves were stated to be healthy, a mitral murmur

was audible during life. In another case, with mitral obstruc-

tion, the edges of the tricuspid valve were thick and corruga-

ted ; and in a third patient, who had been affected with

acute rheumatism six months previously, which was followed

by mitral-aortic regurgitation, the tricuspid valve, which was

not seen, felt rough and thick. These are the only cases that

permit definite evidence that in them the tricuspid valve

had been previously affected with endocarditis. There were
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however eighteen other cases, as may be seen in the Table,

in which there was some thickening of the tricuspid valve, in

two of which it was stated to be atheromatous ; but in none

of these cases did it appear that the tricuspid valve was

incompetent. Twelve of those cases had mitral, aortic, or

mitral-aortic regurgitation or mitral obstruction ; and of the

remaining six cases that were free from valvular disease, five

had Bright's disease.

It does not appear to me that any of these cases present

definite evidence of the previous existence of endocarditis

of the tricuspid valve as the cause of the thickening of its

flaps, although it is probable that in some of them the valve

had been originally inflamed and especially in those cases

that presented aortic, mitral, or mitral-aortic regurgitation, or

mitral obstruction.

Treatment of Endocarditis.

Endocarditis is so completely an affection associated with

those important diseases, acute rheumatism and chorea, in

which it is rare, with pyaemia and Bright's disease, in which

it is common, and with established valvular disease, that the

proper treatment of the parent affection must in all such

cases be the proper treatment of the associated inflammation

of the valvular structure of the heart. The treatment of

those diseases, however, should be modified in the form of

additional precautions when endocarditis appears
; and the

general treatment of acute rheumatism and chorea must,

from the first, be mainly governed by the consideration that

in both of them endocarditis is the most serious natural

complication of the general disease. What I have said with
regard to the treatment of acute rheumatism in relation to

the prevention of pericarditis, applies also to the treatment of
acute rheumatism in relation to the prevention, if possible,
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and the alleviation of endocarditis. We have already seen

that one-half of the first series of cases of acute rheumatism

are affected with endocarditis (165 in 325) ; and that in one-

half of the remainder (79 in 164) the occurrence of endo-

carditis is either threatened (in 63) or probable (in 13). This

treatment may be summarized in the brief but effectual rules

of (1) the absolute rest of every limb and joint, and of the

whole body, during the attack of acute rheumatism ;
and the

maintenance of this absolute rest, especially in the limbs and

joints that have been most recently affected, for a period of

several days after the complete disappearance of the local

inflammation ; and (2) the application of the belladonna and

chloroform liniment, sprinkled on cotton-wool, over the

affected joints, and the support of those joints by the applica-

tion of flannel over the affected parts so equally adjusted as

to give relief and comfort to the patient. We have already

seen that the great cause of the inflammation affecting the

interior of the left ventricle is the powerful exercise and over-

work of that ventricle in maintaining the circulation through

the vessels of the inflamed parts, which at the same time call

for a greater supply of blood. The fibrous structures of the

heart, in common with the fibrous structures of the joints,

are prone to inflammation in acute rheumatism ;
and in the

struggle to which the left ventricle is subjected, the valves

of that ventricle readily become inflamed at their surfaces

and lines of contact. When endocarditis threatens, or first

discloses itself, and especially if there be pain in the region

of the heart, the application of three or four leeches over

that region may be of essential service in lessening the

inflammation, and so perhaps permanently saving the valve.

It will be well also to cover the region of the heart with

cotton-wool, sprinkled with the belladonna and chloroform

liniment.
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The influence of the treatment of acute rheumatism by

means of rest, and the employment of soothing applications

and comfortable support to the joints, on the occurrence,

severity, and permanent ill-effects of endocarditis, will be best

illustrated by comparing the clinical history of the 74 cases

treated by rest, with that of the 325 cases not so treated.

There was endocarditis alone, or combined with pericarditis,

in one-half (161 in 325) of the first series of cases that were

not treated upon a system of absolute rest ; and in two-fifths

(34 in 74) of the series that were so treated.

Valvular disease became established in 43 of the 1 27 cases

(or 1 in 3*1, or 34 per cent.) of endocarditis, with a cardiac

murmur, including those with pericarditis also (18 in 46), but

excluding all those that had previous valvular disease, of the

series not treated by rest ; and in 3 of the 24 (or 1 in 8, or

12-5 per cent.) of the same kind of cases, of the series that

were treated by rest. If we extend the comparison to the

whole of both series of cases, excluding those that had

previous valvular disease, we find that 43 in 281, or 1 in 66,

of the series that were not treated by rest, and 3 in 61, or 1 in

20, of the series that were treated by rest, had established

valvular disease, indicated by a permanent murmur after their

recovery from acute rheumatism, and at the time of their last

examination.

There was no murmur, and therefore no valvular disease,

when the patient recovered from the attack of acute rheu-

matism, in 60 of the 127 cases with endocarditis, and without

previous valvular disease (or 1 in 2'i, or 444 per cent.), that

were not treated by rest ; and in 17 of the 24 (or 1 in 14, or 71

per cent.) of the cases of the like kind that were so treated.

The murmur was lessening in intensity at the time of
the last observation, when the patient had recovered from
acute rheumatism, in 24 of the 127 cases just spoken of (or 1
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in 5-4) that were not treated by rest ; and in 4 of the 24 (or

1 in 6) of the analogous cases that were treated by rest.

We here find that, in the series of cases of acute rheumatism

that were treated by a system of absolute rest, the proportion

of those that were attacked with endocarditis was slightly

less than that of those that were not so treated. Thus far

the comparison is but slightly in favour of the treatment of

acute rheumatism by a rigid system of rest ; and this would

seem to suggest that a certain, and a very large proportion

of cases of acute rheumatism are habitually and intrinsically

attacked by endocarditis. When, however, we extend the

comparison, and ascertain the proportion in which those cases

of endocarditis, not previously so affected, acquired permanent

valvular disease, so as to injure health during the remainder

of life, and to shorten life itself, we discover that the series

of cases not treated by a system of absolute rest were thus

permanently injured in a far larger proportion of cases,

amounting to more than twice as many, or in the ratio of

8 to 3, than in those that were treated by rest.

If we pursue the inquiry further, so as to discover the

relative extent to which the interior of the heart was inflamed

in the two series of cases, we discover that there was but one

instance, or 1 in 24, of those with endocarditis and without

previous valvular disease, of the series treated by a rigid

system of rest, that gave definite evidence of inflammation of

both the aortic and mitral valves ; while in 19 instances in

127, or 1 in 67, of the same kind of cases that were not

treated by a rigid system of rest, there was direct evidence

of aortic regurgitation. In nine, or rather ten, of those cases

that were not treated by rest, there was a mitral murmur, and

therefore direct evidence of inflammation of the mitral valve
;

but in the remaining, nine cases there was also evidence of

mitral endocarditis in the shape of a tricuspid murmur, or
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prolongation of the first sound, with intensification of the

pulmonic second sound, and obstacles to the flow of blood

through the lungs. The whole chain of evidence points then,

I think, irresistibly to the conclusion that the extent, severity,

and permanent ill-effects of the endocarditis were much

greater in the series of cases that were not rigidly treated by

rest than in the series that were so treated.

Pericarditis, also, attacked a much larger proportion of the

cases not treated by a system of rest, or 63 in 325, or 1 in

5*2, than of those that were treated by rest, or 6 in 74, or 1

in i2 -

2. Thus more than twice as many of the former series

of cases, that were not treated by a rigid system of rest,

were attacked with pericarditis, than of the latter series of

cases that were treated by a rigid system of rest.

I am of opinion, however, from a careful revision of the

clinical history of those cases, that the treatment by opium,

which was pursued in a considerable proportion of the first

series of cases that were not treated by rest, had some in-

fluence in increasing the frequency and severity of inflamma-

tion of the heart, and especially of its exterior. Taking this

into account, however, I consider that the clinical evidence

here afforded shows, that the severity and permanent ill-

effects of endocarditis, and the frequency and severity of

pericarditis, are greatly lessened by a system of treatment

by rest absolutely maintained ; and combined with the use

of local means in the shape of the application of the bella-

donna and chloroform liniment, and of equal and comfortable

support to the affected joints, and the employment of leeches

applied over the region of the heart, when that organ was
attacked by inflammation, and especially on its exterior, and
when accompanied by pain.

The clinical evidence in favour of the treatment of acute
rh eumatism by rest is conclusively supported on the patho-



360 ENDOCARDITIS.

logical grounds stated at the commencement of this article

(see page 232), and in Dr. Moxon's very striking, important,

and convincing lecture on endocarditis, to which I have there

referred. We have there seen that the surfaces or lines of

contact, pressure, and friction of the valves, and chiefly of

the mitral valve, are the parts that are especially affected

with endocarditis. Thus the overwork of the left ventricle

of the heart, and the resulting friction, pressure, and tension

of its valves, in cases of acute rheumatism and chorea, tend

to augment the primary influence of the parent disease, and

to excite and intensify the inflammation of the interior of the

heart, and especially of the mitral valve.
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INJECTED SPECIMENS OF LUNG AFFECTED WITH PLEURITIS. 1

In some instances the portions affected with pleuritis

exhibited themselves in small red spots, like spots of red

ink, scattered over the surface of the pleura, preferring chiefly

the base of the lung ; in addition to these spots long red

lines frequently fringed the margins of the lobes. These

red spots and lines consisted of groups of minutely injected

capillaries which were numerously divided, tortuous, and
irregularly dilated. They were always traceable to one or

more irregularly enlarged tortuous capillaries, which were

continuous with the healthy small contiguous capillaries. It

was manifest that, under the influence of inflammation, the

walls of the capillaries had become relaxed, softened, and
yielding

; and that, under the pressure from behind of the

heart's action, the capillaries had become elongated, irre-

gularly dilated, twisted, and looped and distributed in nume-
rously branched, more minute varicose capillaries. Some of

these spots were nearly flat, others were raised and project-

ing, and others, especially where they were seated at the

margins of the interlobular fissures, were drawn out into

vascular filaments. These filaments formed vascular bands
of connection between the edges of the adjoining lobes. That
these vascular pleuritic spots may be formed in a very short
period was evidenced in a patient who died twenty-seven

1 From The Transactions of the Pathological Society, vol. ii. p. 180



352 INJECTED SPECIMENS OF LUNG

hours after being extensively burned : in this case minute

violet vascular spots were scattered over the base of the lung.

In some instances, instead of spots, there were vascular pro-

minent patches ; and in others, diffused vascularity over an

extensive surface.

In those cases of pleuritis where the structure bearing new

tortuous capillaries rises above the surface of the pleura, that

structure may be torn away in webs from the cellular surface

beneath. In doing so, the enlarged capillaries, springing

from the healthly capillaries, are torn across, and numerous

open mouths of vessels are left on the inflamed surface. This

exposed denuded surface is not properly the old serous cover-

ing of the pleura, but is the fibrous or aponeurotic structure

over which the serous covering was spread.

In emphysema, pneumonia, and phthisis, the serous surface

immediately over the diseased portion of lung is very fre-

quently affected with pleuritis. In these instances the

character of the vascularity of the inflamed membrane differs

from that in ordinary pleuritis. In emphysema the new

or developed capillaries are usually small, nearly straight

or slightly curved
;
they do not form elevated groups, but

are usually on the same plane with the healthy pleura. In

pneumonia there is in some cases a diffused, soft, smooth

vascular couch ; the new capillaries are tortuous, and irregular

in size; but they do not form raised groups. In phthisis

the character of the pleuritis does not materially differ from

that of pneumonia, but sometimes the new capillaries group

into a round bulging patch, corresponding with a tubercle

underneath.

The degree of softening of the walls of the capillaries

appears to regulate the mode of their distribution. The

current of the parent capillary appears to give the law to

the current of the new capillaries. If the parent capillary be
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straight and small, the new capillaries arc straight and small :

they ramify at right angles, and the group formed by them

is scarcely elevated. If the parent vessel form a curve, the

new capillaries form curves also. If the parent vessel be

irregularly dilated, first small and then bulging, tortuous,

spiral and rising in loops, the new minute capillaries have

exactly the same form and direction.

NOTE.—This paper ends in the original with a reference

to a further account of the subject, to be found in the paper

on the Situation and Structure of the Internal Organs in

Health and Disease which heads this collection. The paper

is inserted more for its value in indicating the way in which

Sibson's work was developed, than for its intense importance.

With it ends the series of papers relating to the respiratory

organs.

—

Ed.

VOL. IV. A A



XX.

ON THE TREATMENT OF FACIAL NEURALGIA BY THE

INHALATION OF ETHER, AND ON A NEW INHALER. 1

IN the following cases of neuralgic affection of the face

and head, the inhalation of the ether was attended with im-

mediate relief from pain :

—

Martha Tansley, a pale fair-haired young woman, married,

aged 21, of a remarkably soft fine skin, very susceptible of

the influence of cold, applied at the hospital as an out-patient

(under Dr. Storer) on the 2nd of January, suffering from an

"aching, springing, jumping pain" in the left side of the

face : she felt as if a sharp instrument were run into the

cheek. Violent paroxysms usually came on after each meal,

and lasted about two hours. The pain increased and sub-

sided gradually, but never disappeared except during sleep.

She had suffered from the pain in the left side of the face

during three weeks, and during the previous eighteen months

from neuralgic pain in the right side of the face.

She took, on her first application, a dose of castor oil and

turpentine ;
after the action of which she had the third of a

grain of the extract of belladonna three times a day, in the

manner detailed in Dr. Hutchinson's paper on the Employ-

ment of Belladonna in Neuralgia. She persevered with the

belladonna, with but little relief, until the 8th, when the

J From the London Medical Gazette, vol. iv, 1847, P< 35°-
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sesquicarbonate of iron, following another purgative dose of

castor oil and turpentine, was substituted for it. She con-

tinued the use of the iron until the 29th, when the face being

worse, she was directed to have half a grain of the extract of

belladonna three times a day.

On the 30th she came to the hospital, suffering from

agonising pain in the right side of the face. She inhaled the

ether. In about two minutes the pain disappeared. She was
quite conscious, had no agreeable or exciting sensations, but

felt "rather numbed all over her." The object being merely

to obliterate the pain—not to annihilate consciousness or

general sensibility—the inhalation was discontinued. In

about ten minutes, the pain, which had returned to a slight

degree, was again removed by the inhalation. A few minutes,

after its discontinuance she felt .faint. She soon recovered,

and walked home an hour afterwards.

About three hours after the administration, a "feeling of

jumping " came on for an instant in the left side of the face,

and after supper the same side "ached and jumped" for a

few minutes.

Next morning she was quite free from pain. She resumed
the belladonna three times, and sometimes twice daily,

with the effect of exciting a dry prickling sensation in

the mouth and fauces, dimness of vision, " numbness
all over her," and general sleepiness. She was quite free from
pain until the 4th of February, about 2 o'clock, when she

felt a slight aching in the left side of the face for an hour.

She ceased taking the belladonna on the 5th of February.
To-day, the 6th, she is quite free from pain, she feels much
better in general health, and her appearance is much
improved.

On the evening of the 8th, the neuralgia returned, first on
one side of the face, then on the other. The pain was not

A a 2
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very severe : it lasted until the afternoon of the 9th. She

was free from neuralgia until the 13th, on the afternoon of

which day she had a severe return of the "jumping" pain.

After inhaling the ether through the nose and mouth for a

short time, the pain ceased. The face ached a little in the

night.

Pain returned on the evening of the 14th. After inhaling

the ether a short time, she lost consciousness ;
she gradually

became sensible, but remained some time in a drowsy state.

15 th.—She had some return of pain from 10 A.M. until

2 p.m., when it went off—Capt. Bellad. Ext. gr. ss. ter die.

Mary Peach, a rather dark hazel-eyed girl, having a smooth

skin, usually but little susceptible of cold. She had very

good health until last August, when, after cessation of the

catamenia, she was attacked with " aching jumping" pain in

the face, coming on at night, and affecting the warm side of

the face. Two months since, she suffered from pain in

the chest. About three weeks since, she suffered from

neuralgic pains in the temple and forehead: sometimes on

one side, sometimes on both sides.

On the 2nd of February she suffered much from a very

severe "leaping" pain in both temples. She inhaled the

ether through the nostrils, and in about a minute the pain

disappeared. She felt rather dizzy, but was not otherwise

affected. In a few minutes the pain in the right temple re-

turned. She renewed the inhalation both through the nostrils

and the mouth. She was not rendered unconscious, and the

pain, though much subdued, did not entirely disappear from

the right temple.

The pain in the left temple and in the face did not return,

and in the course of the night the pain in the right temple

disappeared. She had not been free from pain for a

fortnight.
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On the 3rd of February she took a purgative dose of castor

oil and turpentine, and afterwards half a grain of extract of

belladonna three times a day. She experienced no sensible

effect from the belladonna, neither dimness of vision nor

dryness of the fauces.

She continued free from pain until the 7th, when she had

a "jumping" pain in both temples, which made her hot and

feverish over the whole body. The pain in the temples gave

place to aching pain in the face, which disappeared this

morning, the 8th February.

9th,—The pain returned yesterday evening in the right

temple as bad as ever, and lasted until dinner time to-day
;

it

has now (one o'clock) nearly disappeared.—Capt. Bellad.

Extr. gr. ss. ter die.

Feb. 8th.—M. A. Corbett, an out-patient of Dr. Hutchin-

son's, a dark-complexioned young married woman, who has

usually had very good health. During the last six months

she has suffered from pain in the stomach after food, and

from leaping pain in the top of the head striking through to

the temples ; the left temple being the most frequently and

severely affected.

This morning, Feb. 8th, she suffered from a " leaping pain

in the top of the head, striking through to the left temple."

After inhaling the ether through the nostrils about a minute,

the pupils dilated considerably, she breathed convulsively,

and became restless and obstinate. The inhalation was

discontinued. When she became quiet and rational she

was free from pain, but felt dizzy and sick. She states

that it is two months since she has been so free from pain

as she now is.

Qth.—The pain in the head and temple has not returned
;

she has been dizzy and rather sick since the inhalation. She
still suffers from pain in the stomach.
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Feb. 8th.—Catherine Spencer (an out patient of Dr.

Hutchinson's), a florid sensitive young woman, aged 19 ; she

has suffered during the last five weeks from pain in the

left temple, as if a knife were running into it, and from a

leaping pain in the left cheek, also from epigastric pain and

abdominal tenderness.

She is now weeping, owing to pain in the left temple and

cheek.

After inhaling ether a very short time through the nostrils,

almost unwillingly and in a sobbing manner, the pupils

dilating and contracting, and finally dilating, she suddenly

became unconscious, the eyes fixed and open. When con-

sciousness returned she was free from pain, and she is so now,

three hours after the inhalation.—To remain in the hospital.

It is six weeks since she has been free from pain. She

has scarcely slept during that time ; if she dropped asleep,

in about ten minutes the pain came again "as if it were

killing her."

9th.—Nausea lasted about half an hour after the inhalation.

During the evening she felt pain in the legs, and while walk-

ino- to bed the use went suddenly from her limbs, and she

dropped on the floor. She had a rigor after getting into bed.

The pain continued in the legs all night; indeed she still

complains of it. She has no pain in the face, nor, indeed,

anywhere, save in the legs.

10th.—The pain went from the legs yesterday evening
;
she

has no facial pain, and she feels better in every respect
;
but

she is unable to sit up, owing to weakness in the back.

I4th. Pain in the right side of the face returned this

afternoon : after ethereal inhalation producing unconscious-

ness she was free from neuralgia.

1 6th.—She has been free from neuralgia since the last in-

halation ; she now suffers somewhat from epigastric pain.
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M. Eggleston, set, 37> an out-patient of Dr. Storer, by

whom she was sent on the 13th of Feb. to inhale the ether.

She has suffered from pain on the left side of the face for two

years. During the last six weeks the pain has been unusually

severe, accompanied by complete aphonia, and by constant

convulsive movements of the jaw to the right side.

On inhaling diluted ether (the ferrule being open), through

the nose and mouth for 75 seconds, she became unconscious,

the eyes being turned up, the pupils contracted. She re-

covered consciousness in 65 seconds, the pupils at the same

time dilating. In a few minutes, there being slight return of

pain, re-inhalation was practised, and again repeated with the

effect of removing the pain. On one occasion, when the full

volume of ether was admitted, she could not inspire : when

the ferrule was opened, so as to dilute the ether with air,

she fetched two deep inspirations, and immediately became

unconscious.

At the beginning of the inhalation the jaw was in constant

rapid convulsive movements : about ten minutes after the

fourth and final inhalation her voice returned. She remained

perfectly free from pain, and the convulsive movements of the

jaw ceased.

15th.—Pain in the face, and convulsive movements of the

jaw, returned yesterday.

In the evening, the convulsive movements of the jaws and

head were constant : after inhalation they ceased, and she

became unconscious. The inhalation at first irritated her,

and increased the convulsive movements ; but for the nature

of the nose and mouth-piece the inhalation could not have

been exhibited. In a few minutes consciousness returned,

and, though she was still drowsy, the pain and the convulsive

motions returned. A short inhalation again produced

unconsciousness; on recovering from which the pain and
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movements recurred. Twice was this process repeated. Aftcr

the last time she remained some time in an unconscious state
;

and on recovery she was free from pain and the convulsive

movements.

Feb. 1 6th.—She remained free from pain until this morn-

ing, when it returned, though in a mild form.

Phcebe Godby, a patient of Dr. J. C. Williams. A full-

faced dark girl, aged 17. She has suffered during the last

seven weeks from violent pain on the left side of the face.

The pain became worse after the incomplete extraction of

some carious teeth : the molars are carious, and the alveolar

sockets irregular.

After inhaling the ether some minutes, the facial pain went

away. The pain returned in the night.

Dr. Williams directed the repetition of the ethereal inhala-

tion from time to time.

On the 15th, after inhaling the ether a short time, she

became unconscious : on coming to herself she was free

from pain.

Mr. Attenburrow, one of the surgeons of this hospital,

administered ethereal inhalation in a case of anaemic hysteri-

cal neuralgia, with the effect of removing the neuralgic pain.

The above cases, in addition to a case of neuralgia in

which Mr. Lonsdale, of Bristol, treated a paroxysm suc-

cessfully with ethereal inhalation, and to several cases of a

like character, similarly treated by MM. Meniere and

Honore, prove that the paroxysms of neuralgia can be

cut short with something like certainty by the inhalation of

ether. They also show that the neuralgic pain will usually

not return until some time has elapsed after consciousness is

restored. This period of freedom from suffering varies
;

on some occasions extending only over a few hours, on

others over some days.
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It would be irrational to expect the cure of neuralgia by

the unaided means of ethereal inhalation, but we certainly

possess in it the means of cutting short the paroxysms of

that distressing malady, and of rendering the system more

amenable to a scientific treatment directed either to the

sources or the symptoms of the disease. We must regard

the ethereal inhalation, in fact, as the precursor and hand-

maid of a more enduring treatment.

We have more reason to hope for relief and benefit from

its employment in those cases of neuralgia, due to a reflected

morbid sensation in the facial nerves, excited either in the

nerves of the deranged digestive organ, skin, or uterus, than

in those cases of neuralgia depending on disease of, or

pressure upon, the nerve.

Neuralgia is so capricious, and in many persons so peculi-

arly mental a disorder, that I feel that the above cases rather

indicate the course of an important inquiry, than prove that

ethereal inhalation is of further value in the treatment of

neuralgia than as an almost certain means of putting an

end to a paroxysm.

Since the above cases and remarks were written, the

following is a sketch of the further history down to this

day, Feb. 22nd.

Martha Tansley. Left the hospital on the r6th. I learned

from her husband on the 20th that she is much worse ; the

pain is more violent, and she feels weaker. She has not
persevered with the belladonna.

M. A. Corbett. She has suffered but once, for about ten
minutes, from the leaping pain since the inhalation : this was
about ten days since. She is now, Feb. 23rd, free from pain
in the head and temples, but she still complains of sickness
and pain in the stomach, and she has occasional attacks of
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pyrosis.—Powders of bismuth, rhubarb, and ammonia, to be

substituted for a mixture hitherto taken, containing prussic

acid, soda, and spirits of lavender.

Catherine Spencer. The facial pain has not returned. On

the 2 1st of February she began to take half a grain of

extract of belladonna three times a day. To-day, Feb. 22nd,

she has had leeches to the pudenda.

M. Egglestone. On the 17th of February she was directed

half a grain of extract of belladonna three times a day. She

has continued to take the belladonna since, and has had a

belladonna plaister applied behind the left ear.

On the 17th, pain and convulsive movements returned.

They were removed on the 18th by four successive ethereal

inhalations.

Pain and convulsive motions again returned on the 19th,

and were again removed on the 20th by four repeated

inhalations.

The pain and convulsive movements returned to-day, and

were easily removed by three inhalations administered in

immediate succession.—Continue the belladonna.

Phcebe Godby. The pain remained away until the 17th,

when she was obliged to go into the town ; she caught cold,

and shortly after she re-entered the hospital: the neuralgic

pain returned. Ethereal inhalation removed the pain on the

1 8th, and again on the 20th.

She now, Feb. 22nd, suffers from occasional neuralgic pain

in the face, and from pain in the epigastric region.

In addition to the above cases, the following has been

observed :

—

Thomas Head, set. 25, a framework-knitter, a pale brown-

haired man, of firm texture, whose habits have been steady,

and whose health has been good, applied on the 18th of

February with pain in the course of the left frontal nerve,
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which had been periodical for ten days, lasting from about

nine o'clock every morning until four in the afternoon.

He inhaled the ether for about ten minutes. Is excited
;

occasional coughing and dyspnoea. The neuralgic pain

became much less severe
;
indeed, at one time he stated it

was gone, but afterwards he found that there was still a little

pain, which went off about four o'clock.

A dose of castor oil and turpentine brought on frequent

and painful micturition.

On the 19th, the neuralgic pain, hitherto periodic, did not

return. He has not been to the hospital since the 19th.

The last case, and the continued history of the previous

cases, corroborate the remarks made above.

In the case of Tansley, all treatment ceased, and she has

become much worse ; while in the cases of Corbett, Spencer,

and Egglestone, general treatment has been carried out, and

Corbett and Spencer are altogether free from neuralgic pain :

and Egglestone enjoys longer and longer periods of inter-

mission between the paroxysms.

The case of Godby shows the importance of retaining cases

of neuralgia treated by ethereal inhalation under supervision in

the comfortable wards of a hospital. Her case, which up to

a certain point proceeded so favourably, has been complicated,

and its treatment rendered difficult, by the injurious effects

of exposure to cold.

In the case of a man, Joshua Gibson, aged 60, a collier,

affected for ten weeks with sciatica, Dr. J. C. Williams, on

the 13th of February, directed the inhalation of ether. After

the first inhalation he became unconscious ; on coming to

himself he had a rigor : he was free from pain. The pain

returned in the course of the night.

He re-inhaled on the 15 th, and again on the 1 8th
; each

time unconsciousness was produced, followed by a rigor. The
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1, Nose and mouth-piece—a funnel fitting, as closely as possible, over the nose and

mouth, made of macintosh, lined with oiled silk. The thumb compresses it

over the nose, the fingers, if needful, over the chin.

2, Vulcanised India-rubber strap to keep the nose and mouth-piece in its place

by means of

3, A buckle.

4, 5, Two inches of vulcanised India-rubber tube attached to the mouth-piece.

6, Brass tube with valves. The outer valve is almost pohed by a lever; the

inner valve is closed by a weak spring.

7 7, Eighteen inches of flexible tube.

8, Brass tube, with an opening closed by a ferrule.

9 9, Spiral ether chamber.
10, Glass tube showing the quantity of ether in the chamber.

11, Tube opening into the ether-chamber.

12, Tube containing a sponge saturated with ether.

13, Valve admitting the air and confining the ether.

14, Chamber containing warm water.

15, Funnel to pour in warm water.

16, Tap to draw off the water.

17, Thermometer to indicate the temperature of the water.

Amendment since the apparatus wasfigured.

The piece of brass (4) is dispensed with.

Dr. Snow's ether-chamber, instead of being round, is square. The ether-chamber
is half an inch, the warm water chamber is one inch, in height.

pain, necessarily annihilated during the unconscious state,

returned each time with the return of consciousness. He
thinks he is worse since he inhaled the ether.

In sciatica the trunk of the nerve is affected in a more

distressing manner than the extremities ; while in the above

cases of facial neuralgia, the extremities of the nerves were

the chief seat of pain. Sciatica is a very different disease

from that kind of facial neuralgia due to reflective morbid

sensation excited in the nerves either of the deranged

digestive organs, skin, or uterus.

We cannot infer that because ethereal inhalation is a ser-

viceable aid to treatment in neuralgia, that it will therefore

be of service in sciatica.

The above case, though not benefited by the ether, docs
not, however, prove that in other cases of sciatica ethereal

inhalation may not be of value — a point that extended
observation can alone decide.
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The apparatus here figured and described presents the

following advantages :

—

The spiral inhaler (9) of Dr. Snow is attached to a

chamber (14) capable, if needful, of holding warm water.

The ethereal evaporation is further increased at will by the

current of inspired air passing through a sponge in a tube

(12) before it enters the spiral chamber. This principle is

adopted from Mr. Attenburrow's inhaler. Air can be ad-

mitted in any proportion through the opening at 8 to dilute

the ethereal vapour during the first inspirations. As this

opening is at a distance from the mouth and nose, the air and

the ethereal vapour are thoroughly mingled before they enter

the larynx. If the opening is near the mouth-piece, the

ether and air enter in two separate adjoining streams. The

supply of ether can be regulated. The various parts of the

apparatus can be joined together and disjoined with rapidity

and ease. The inhalation can be carried on either in the

recumbent or sitting posture, by turning the valve-piece (6)

on the mouth-piece (5) and elastic tube a quarter of a revo-

lution. The lever on the valve at 6 can be pushed below the

edge of the vulcanised India-rubber tube, and so the patient

can breathe air without removing the nose and mouth-piece.

The current of respired air is very easy, the tubes through

their whole course being wide, indeed nowhere narrower than

5-8ths of an inch.

All the above points are important, but the most important

feature in this apparatus is the nose and mouth-piece (1).

This is brought over the nose and mouth, and the person in-

haling cannot help breathing through it; he breathes, too,

without annoyance, and without pressure on either the nose

or mouth. He can breathe at will either through the nose or

mouth, or through both conjointly. Mr. White, one of the

surgeons of this hospital, threw out the idea.
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The difficulty, the baffling difficulty, in every other appara-

tus, is the almost impossibility of ensuring the inhalations

w hen the patient is on the verge of unconsciousness, or when

there are convulsive or intoxicated strugglings and resistance

to the inhalation. The ethereal vapour is largely mingled

with atmospheric air, the patient is re-awakened to conscious-

ness, the work has to be begun afresh, and the difficulty of

influencing him increased, if not rendered impracticable.

Besides, restless, irritable, excitable, hysterical, sobbing

persons, and, above all, stupid persons, often cannot be in-

duced or taught to inhale properly. In certain cases of tic,

where the jaws are in constant convulsive movement, as in the

case of Egglestone, it would be quite impossible to get them
to inhale through a mouth-piece. Through the nose and
mouth-piece figured above, inhalation can be carried on in the

most refractory. It passed through several stages before it

came to its present simple form. I first constructed a nasal

inhaler in the earlier cases of tic ; it answered very well, they
being easily excited. I afterwards tried to combine a nasal
and an oral inhaler in one instrument : at length I bought a
common sixpenny mask, lined it within with oiled silk, cut
away the septum of the nose, the lips, and the whole circum-
ference of the mask to within an inch of the nose and mouth.
I then pasted a funnel of macintosh cloth over the nose and
mouth, and over this a piece of macintosh to go over the
cheeks

;
to these I attached a vulcanised India-rubber strap

and buckle. When this is fastened, the nose and mouth-piece
fit delightfully. Usually all that is needed is to compress
the nose-piece with the finger and thumb against the sides of
the nose

;
and in the most difficult subjects it is only needful

to bring both hands together, the fingers under the chin, the
thumbs to each side of the nose, and the head pressed back
against one's own body.
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I have tried this mouth-piece on a remarkably lanternr

jawed shrivelled old man, a crying boy, on several girls, and

.on every variety of subjects, and in all the adaptation was so

complete that they could not breathe at all when the opening

for air was closed.
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REMARKS ON THE ACTION OF NARCOTIC POISONS;. THE
EFFECTS OF CHLOROFORM, AND THE STAGES OF INSEN-
SIBILITY PRODUCED BY IT.—TREATMENT OF CASES OF
POISONING BY THE VAPOUR. 1

The death of Hannah Greener, under the influence of chlo-
roform, painfully reminds us that chloroform is not only an
admirable anaesthetic, but that it is also a narcotic poison
of great power and rapid action. Chloroform, ether, and
alcohol are closely allied, both as ansesthetic agents and as
narcotic poisons. In small repeated doses they produce
agreeable exhilaration and pleasing hallucinations. A friend
informs me that he has frequently produced, by merely in-
haling chloroform from a bottle, the most delightful thrill

over his whole frame. These narcotics, carried by the blood
into every capillary, excite simultaneously every part of the
frame. The action on the capillaries themselves is universal

;

they enlarge and are distended with blood, which now cir-
culates through capillaries previously invisible. The con-
junctiva becomes injected, and the lips and cheeks are turgid.
The secretions are consequently increased, the eyes become
watery, and saliva collects in the mouth

; while the visible
capillaries are turgid, the capillaries in the brain, the lungs,
and the other viscera, are turgid likewise.

Turgidity of the capillaries is an effect characterising the
1 From the London Medical Gazette, vol. vi. p. 267 1S4S

VOL. IV.
B B
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narcotic poisons. Alston observed this in frogs poisoned by-

opium. I dipped the limb of a frog into a watery infusion of

opium ; all the capillaries of the limb were soon injected with

blood. Mr. Nunnely has noticed the remarkable reddening

from the distension of the capillaries produced by prussic

acid. Stramonium, hyoscyamus, and belladonna often excite

universal redness of the skin. The experiments of Mr.

Wakley show that ether and chloroform cause distension of

the capillaries in the lungs and other internal organs.

The action of chloroform, ether, and alcohol, pervades the

whole frame. In the first stage the excitability of every

organ and fibre is exalted, but, throughout, their marked

action is upon the brain. Exhilaration is followed by excite-

ment, excitement by cerebral disturbance. At this stage the

person affected revels in the absurdities of social intoxication :

consciousness still exists, but it is deranged. The mind is

intent in its own way on many things, but does not now

observe all personal realities. The mind often at this stage

does not feel pain, simply because it is intently taken up with

other things, just as a man in battle often does not feel a

wound. This stage of deranged consciousness is also that of

staggering intoxication, the muscular power and control being

enfeebled, and sensation blunted.

This stage of cerebral excitement and disturbance is

speedily followed by the stage of cerebral sleep. There

is unconsciousness but not coma ; the person sometimes can

be roused, the eye turns up as in sleep, and the iris contracts.

Now in all persons free from cerebral disease the pupils con-

tract during sleep. I have opened the eyes of many sleepers,

and, the brain being sound, I invariably found the pupils

contracted. The sounder the sleep the smaller the pupil. In

all persons the pupil dilates as soon as they awake, and if

their sleep be sound the dilatation is gradual.
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I first noticed the contracted pupil, during sleep, in a

patient under the general influence of belladonna
; his pupils,

when awake, were largely dilated. I lifted his eyelids, when
asleep, and found them contracted ; he awoke, and instantly

they dilated. Opium produces an almost characteristic con-
traction of the pupil ; it causes, in fact, a deep but rousable
sleep—a true sopor.

Opium is not the only narcotic that induces contracted
pupils. Dr. Ogston found that of 22 persons poisoned by
alcohol six had contracted pupil. In one case, on evacuating
the stomach, dilatation of the pupil gave immediate place to
contraction

;
and, according to Bedingfield, who witnessed

many cases poisoned with rum, the patient will recover if the
iris be contractile, but if it be dilated and motionless, recovery
is improbable.

Under the increasing influence of ether and chloroform the
pupils first contract, then oscillate between contraction and
dilatation, and finally dilate. So long as the pupil is con-
tracted a dreamy state often exists, and the patient, when
operated upon, frequently manifests an unremembered con-
sciousness

;
he is, in fact, in the state of sopor. When the

pupils dilate, and the iris is immoveable, consciousness is
extinguished, and the patient is in the state of coma.

In fifteen dogs in which Dr. Percy injected alcohol into the
stomach, veins, or arteries,

The pupil was contracted in .

„ first contracted then dilated in .

„ contracted and dilated alternately in .

„ first dilated and then contracted in
and dilated in . . .

4

2

3

1

5

I have met with notices of one case of poisoning by car
borne acid, one by aconite, and one by oil of bitter almondsm which the pupils were contracted

; and in one dog, poisoned

13 B 2
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by prussic acid, Mr. Nunneley found that the pupils were

contracted.

Contracted pupil is not, then, absolutely characteristic of

poisoning by opium, for it may exist in poisoning by alcohol,

ether, chloroform, carbonic acid, aconite, and oil of bitter

almonds, and prussic acid? (in one dog). In all of these, save

opium, the pupils are dilated in the extreme action of the

poison ; and even in poisoning by opium, although contracted

pupil be the almost invariable rule, yet now and then a case

is met with in which the pupil is dilated. I have, indeed,

found notices of two cases of poisoning by opium, and three

by morphia, in which the pupils were dilated. I do not

include any case before that of Dr. Kinnis, who was, I believe,

the first distinctly to report that opium caused contraction

of the pupil.

The remaining narcotics always cause dilatation of the

pupil : viz,—belladonna, hyoscyamus, stramonium, charac-

terised by cerebral excitement and disturbance ; tobacco

;

digitalis ; conium ; wourali
;
prussic acid, with the exception

noted above
;
parsnip-root ; cenanthe crocata ; nux vomica,

and strychnia.

Valentin considers, from anatomical grounds, and from

observation on rabbits, that the contraction of the pupil is

due to the reflex function of the brain 1 through the ciliary

filaments from the motor oculi, and that the dilatation of the

pupil is due to the reflex function of the spinal marrow

through the ciliary filaments from the cervico-spinal nerves.

I conceive that this view is borne out by physiological and

pathological observations.

A boy was brought dead to this hospital from a recent

1 By the reflex function of the brain is meant the excito-motory function

of that portion of the true spinal system of Dr. Marshall Hall which is

seated above the medulla oblongata.
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destructive injury to the brain : the pupils were widely

dilated. Here the reflex function of the brain was destroyed,

while that of the spinal marrow still existed. Next day I

found the pupils of a medium size—a proof, I conceive, that

the reflex functions of both spinal marrow and brain were

then destroyed.

In sleep or sopor, consciousness and volition are absent, but

the cerebral reflex function is still active, and induces con-

traction of the pupil; but in coma or cerebral disease the

reflex function of the brain is often destroyed. I opened the

eyelids of a boy asleep and ill of fever, who had passed a

delirious night : the pupils were dilated. Next morning, after

passing a good night, I found them contracted during sleep :

when he awoke they dilated.

It is not easy to explain the comparative dilatation caused

by arousing a person from sleep. I conceive it to be thus :

—

During healthy consciousness, the reflex functions are con-

trolled by the mind, so that .the spinal action of dilatation of

the pupil, and the cerebral action of its contraction—each

prevails in turn according to the present need. If the control

of the mind be removed, as in sleep, the reflex action of the

brain predominates, and the pupils are contracted.

Certain poisons—viz., belladonna, hyoscyamus, and stra-

monium—act immediately upon the brain, disturbing and

progressively destroying both its mental and reflex functions.

Such poisons invariably cause dilatation of the pupil, owing

to the spinal reflex functions being still active.

On the other hand, strychnia so excites the reflex functions

of the spinal marrow that the brain loses control over them :

tetanic convulsions ensue, and the pupils are dilated. When
the pupils become fixed, it is a proof that the cerebral

function is suspended.

So long as respiration continues, it is manifest that the
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spinal marrow, from the medulla oblongata downwards, is

still alive. The nerves that supply the diaphragm, and all

the muscles of respiration that expand the chest, come off

from the spinal marrow below the medulla oblongata. It is,

then, erroneous to say that the medulla alone lives at this

stage
;
the spinal marrow is alive also, its functions being ne-

cessary to support life. As the action of chloroform increases,

costal respiration ceases, and the diaphragm only acts, the
functions of the spinal marrow being gradually destroyed
from below upwards.

During the stage of sopor there is frequently rigidity of

certain muscles, as those of the jaw; this I conceive to be
due to the gradual withdrawal of the control of the mind
from the reflex functions.

This rigidity is speedily followed by complete relaxation of
all the voluntary muscles,- save those of respiration. Mr.
Tracey found that even galvanism had no effect in exciting

muscular action in the stage of coma. In addition to their

influence on the brain, chloroform and ether now have a local

action on the voluntary muscles, paralysing their irritability.

Finally, the respiratory muscles are paralysed, and absolute

death ensues.

The action of the heart, according to the observations ot

Mr. Wakley, continues two or three minutes after respiration

has ceased, and Dr. Percy observed the same phenomenon in

the majority of the dogs he destroyed by alcohol, but, in four

of them, respiration and the heart's action ceased simul-

taneously. In these cases the heart, especially its right side,

was greatly distended. The heart contracted when the blood

was withdrawn.

Dr. Glover injected chloroform into the veins. Respiration

and the action of the heart ceased at the same time. The
heart was found gorged with clotted blood, and its irritability
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destroyed. The lungs were congested to a surprising degree,

and the bronchi filled with frothy serum.

Dr. Lonsdale poisoned animals by prussic acid. Generally

the heart beat some minutes after respiration had ceased : in

some instances the heart's action ceased shortly, owing to the

enormous distension of its cavities. On the withdrawal of a

little blood the heart's action was renewed. When he injected

the acid into the trachea the heart's action ceased with respi-

ration, and the right cavities were found to be enormously

gorged.

Sir Benjamin Brodie found the heart at rest.and enormously

distended after poisoning an animal by tobacco : on irritating

the heart its action was renewed, and it was kept up for some

time by artificial respiration.

I observed that the peristaltic action of the intestines still

continued in a chloroformized ass after its destruction by

pithing.

The stages, then, of the increasing influence of chloroform,

ether, and alcohol are :

—

Cerebral excitement.

Cerebral derangement
;
staggering intoxication.

Cerebral sleep (sopor)
;
pupils contracted ;

dreams ; reflex

functions of brain and spinal marrow still active.

Cerebral death (coma) ; reflex functions of medulla and

spinal marrow still active.

Death of spinal marrow ; cessation of respiration (heart's

action still generally present).

Cessation of heart's action.

It is very important to be able to tell easily when the stage

of safety— sopor, is about to emerge into that of danger

—

coma. The action of the pupils is the key to this knowledge.

Chloroformization ought not to be continued one instant after

the pupils, previously contracted, have begun to dilate. If
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unconsciousness can be secured by sopor, the inhalation
should not be carried on to produce coma.

If complete muscular relaxation be sought for, as in hernia
to facilitate taxis, in dislocation to make reduction easy, and
in tetanus, then it will be needful in general to urge the
patient from sopor into coma, but as soon as the muscular
relaxation is secured the inhalation should cease.

When chloroform or ether is employed in chorea, delirium
tremens, or other affections, it should never be urged beyond
sopor. In neuralgia it is not usually needful to produce
unconsciousness. Whenever the pain disappears the inhala-

tion ought to cease.

Dr. Snow has made this important observation, that the
effects of chloroform and ether increase after the adminis-
tration of it has ceased : this he calls the cumulative property
of those vapours. This increase of effect he has observed to

last for twenty seconds. Mr. WT

akley, in his experiments,

observed the same thing. I observed this effect the other

day in a woman whose lip was extensively pared under the

influence of chloroform. I gave up the employment during

sopor, the pupils being still contracted : and in a few seconds

coma supervened, the pupils being permanently dilated.

On this ground Dr. Snow objects to rapid chloroformization.

He conceives that the complete effect ought not to be gained

in less than two minutes. I own I cannot see how a slow, but

effective administration of the vapour can lessen the danger

arising from the still increasing effect after the administration

has ceased. The longer the inhalation is continued the greater

the total amount of chloroform 'received into the system ; and

this chloroform, already circulating in the blood, will still, I

conceive, under either circumstance of quick or slow in-

halation, continue to produce an increased effect. Indeed, in

the case in which I observed this action, the inhalation had
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been carried on, with intermission, some minutes. In another

case, in which unconsciousness was produced quickly, the

pupil, which had been dilated during one or two seconds,

contracted immediately after the cessation of the inhalation.

I think, with my friend Mr. Fearn, that it is important to

dilute the chloroform vapour largely with air during the first

few inhalations, so as to avoid the sudden shock on the nerves

of the lungs, and accustom them to its presence.

After the death in Newcastle, and after the alarming case

at Guy's Hospital related by Dr. Gull, in which respiration

appeared to be suspended for some time, we must feel alive

to the proper means for restoring animation should it be

suspended.

If natural respiration ceases, there is nothing for it but to

establish immediately artificial respiration. Ammonia, cold

water, bleeding, will be resorted to in vain.

We ought, then, whenever we administer chloroform, to be

ready, in case of need, to perform artificial respiration. I

have constructed a chloroform inhaler, which can be imme-
diately so applied on the face that, by breathing through the

external opening, and pressing back the larynx, artificial

respiration can be established. The basis of this inhaler is

the mask that I invented for the inhalation of ether, which

mask Dr. Snow employed in May last.

" This inhaler is made of copper, brass, or white metal. It

has a border or face-piece of thin flexible lead lined with oiled

silk, covering the nose and mouth, and from its ductility

easily adapted to any face. The lower, or inspiring valve,

as seen in the cut, is constructed on the principle of Arnott's

ventilators, having a counterpoise weight which keeps it shut,

unless acted on by pressure from without. The upper, or

expiring valve, is a plain metallic lid always closed unless

acted on by pressure from within. The tube to which this
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valve is attached may be drawn out so as to expose an

aperture for the admission of air when desired." 1 To per-

form artificial respiration with this inhaler, draw out the

expiratory tube : imbed the mask firmly on the face, press

back the larynx against the oesophagus and spine—inspire

deeply, and distend the chest by blowing through the upper

tube. Renew the artificial respirations in rhythmical

succession, about sixteen in each minute.

As the action of the heart usually continues after the

respiration has ceased, artificial respiration will generally

restore animation.

It is possible that the cessation of the heart's action and of

respiration may be simultaneous, owing to the distension of

the right cavities of the heart. In such a case, in addition to

artificial respiration, the abstraction of two or three ounces of

blood from the jugular may relieve the distension of the

heart, and permit the renewal of its action.

1 PharmaceuticalJournal, Feb. 1S48.
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ON THE USE OF CHLOROFORM IN NEURALGIA. 1

I ATTEMPTED, in the Medical Gazette of Feb. 18, 1848, to

explain the action of chloroform as a narcotic poison. The
poisonous action of chloroform, far from being against its use

as a therapeutic agent, is one of the strongest arguments in

its favour. Indeed, almost all our really undoubted remedies

are poisons.

In a previous paper {Gazette, Feb. 25, 1847) I gave some
cases of etherization in facial neuralgia. Following up the

treatment there advocated, chloroform has been employed
here in the same class of cases. In almost all the cases the

pain speedily gave way to the action of chloroform
;
indeed,

usually before unconsciousness was produced. Before the

inhalation, the patient was desired, if the pain disappeared,

to lift the hand. As soon as relief was obtained the chloro-

from was withdrawn. If the pain returned shortly, the

administration was renewed.

Case I., Feb. 11, 1848.—Robert Buddon, aged 21, a

butcher
;
he is fleshy, fair, and has a thick flabby skin. He

complains of an aching, jumping pain, over the right orbit, the
right temple, and the right malar bone ; this pain has lasted

twelve days. He has suffered from it every year, generally
1 From the London Medical Gazette, vol. vi. p. 535. 1848.
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in winter, and on one occasion in summer. It is usually, he
conceives, brought on by exposure to cold. The pain, which
is violent, usually comes on about eight in the morning, dis-

appearing about six in the evening.

After he had inhaled the chloroform, much diluted with
air, during nine or ten inspirations, he signified, by holding
up his hand, that the pain had ceased. The inhalation was
discontinued. He then raised his head, previously resting in

the arms of an assistant, and became immediately, and for

a few seconds, almost unconscious. He felt low and weak
for about an hour after, and was sleepy until the evening.

The pain did not return.—£ Pil. Hyd.
;
Ext. Hyosc. aa. gr.

v. st. sum. 01. Ric, 01. Tereb. aa. gss. capt. nocte maneque.

Ext. Bellad. gr. ss.
;
Quin. Disulph. gr. vj.

Feb. 1 8th.—He has been free from pain or uneasiness of

any kind, save a slight return yesterday morning. He now
feels quite well.

This case illustrates well the favourable action of chloro-

form. The relief was immediate, and the pain did not return.

The immediate relief was undoubtedly due to the chloroform
;

the permanent relief to the treatment subsequently adopted,

and to the natural progress of the case. I have often seen

neuralgia removed by the use of the extract of belladonna.

Chloroform and belladonna, in their therapeutic influence on

neuralgia, have a similar action
;
they neither of them remove

the cause of the neuralgia
;
they both of them remove the

pain by obliterating sensation. Patients under operation,

recovering from the action of chloroform, often become con-

scious while still insensible to pain.

To sensation attention is necessary. A wound in battle is

unfelt. The familiar tick and stroke of a clock in one's room

1 See a paper by Dr. Hutchinson, on Belladonna in Neuralgia, in the

Lancet for 1843-44.
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may go unheard. Toothache often ceases at the sight of the

tooth forceps. I have known neuralgia to cease on merely

fitting the dry chloroform inhaler to the face. The hysterical

female feels pain first in one part, then in another ; indeed

wherever the attention is drawn. Pain will often be felt for

years in an injured part, although the part be perfectly

restored, the recollected pain being felt. Of many simul-

taneous impressions, one only may be perceived if the at-

tention be concentrated on that one, In auscultation, the

practised ear, when it chooses, hears over the same place

either only the heart's sounds, or only the breath sounds,

although both sounds be present. Cheerful society, the so-

called mesmerism, opium, belladonna, alcohol, ether, and
chloroform, all remove pain by withdrawing the attention

from its seat.

Whether we use chloroform or belladonna, or a com-
bination of both, in neuralgia, we must use other means to

remove the disorder of which neuralgia is a symptom. The
state of the bowels, the skin, and the urine must be regu-

lated. If the disease be of a periodic character, as in this

case, quinine is indicated. It is not, however, my object to

speak of the general treatment of neuralgia : what I insist on
is this, that we must not wholly look to chloroform in the

treatment of neuralgia. By its use we remove for a time the

pain, and enable those means to tell on the system that during
the presence of and because of the pain, produced no effect.

CASE II., Feb. 24.—Jane Fox, aged 34, a person of a dark
unhealthy complexion. For several years she has been sub-
ject to occasional attacks of severe neuralgic pain on the right

side of the forehead and right temple. This pain, which is

always present, though sometimes it is much worse, has been
much aggravated during the last four days.

She inhaled chloroform, much diluted with air, for seventeen
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seconds, when she became sleepy, but not insensible, and
perfectly free from pain.— Capt. st. 01. Ric, 01. Tereb. aa. gss.

B Ext. Bellad. gr. ^ ;
Quinae Disulph. gr. iv. nocte maneque.

Feb. 2J.—She has had no return of neuralgia.

Case III., Feb. 8.—Mary Roper, aged 23, a widow, of dark,

somewhat florid complexion. She suffers from a shooting

pain in the left cheek and over the left eyebrow, which

appeared forty-eight hours since. Half a drachm of chloro-

form was used. The pure air was never completely shut off,

but in forty seconds sopor was produced (the pupils being

contracted), which lasted one minute and twenty seconds.

On coming to herself she expressed relief, but in a little time

the pain came on again slightly, which was again relieved by

merely inspiring the chloroform once or twice.

Feb. 11.—Is now quite free from facial pain. The pain

returned in the forehead with much severity, but it did not

return in the cheek. In the afternoon the pain disappeared

and has not since returned, except for a short time when she

has been looking down intently at her work. She had no

unpleasant feeling after the chloroform.—Cap. Dec. Cin-

chona?, gj. ; Acid. Sulph. Dil. lllxv. ter die—Pil. Hyd. Pil.

Al. c. Myrr. aa gr. v. hora somni.

Feb. 16.—Has had no return of neuralgia.

This case differs from the preceding cases in that, although

unconsciousness was excited, a short second inhalation was

necessary before the neuralgia disappeared. The pain re-

turned too in the brow with some severity for a few hours,

but after disappearing, did not again recur.

CASE IV.—Ann Bennett, aged 22, a florid young woman,

having been for a week afflicted with darting neuralgic pain

on one side of the face : she inhaled chloroform three

minutes, when the pain was removed. Complete insen-

sibility was not produced, but she afterwards felt sick and
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giddy, and was obliged to lie down. The sickness and giddi-

ness, with some headache, continued till the afternoon, when

she went home, the pain being then as bad as at first.—Cap.

st. 01. Ric. et. 01. Tereb. aa. 3iij.

—

Q Belladonna gr. |-, Quin.

Disulph. gr. v. nocte maneque.

She attended a short time afterwards and said that the

pain was altogether much lessened. In this case the un-

pleasant effects of the chloroform were unusually lasting,

and it may, indeed, be questioned whether the chloroform

was of service.

Three minutes, an unusually long time, elapsed before the

inhalation produced its specific effect. It would hence appear

desirable not to produce the effect slowly.

The following case differs from the four preceding, in that

the neuralgia was the result of a local injury.

CASE V., Feb. 23.—Jno. Whitworth, aged 22, a stout young
man, accustomed to work in the field, and much exposed to

changes of temperature. He received an injury about six

days since from an axe which divided the lower lip and
knocked out two of his teeth. His face has ached ever since

the injury, but became worse yesterday.

On inhaling chloroform the pain left him in one minute
and twenty seconds, but returned again in about two minutes,
and was again relieved by two or three inhalations.—Cal. gr.

v. P. Jalap. Co. gr. x. st. sum.

March 17.—He did not return until to-day, when he was
sent for. He then said the pain returned in about an hour
after the inhalation

;
it was violent at first, but did not last so

long, nor was it so bad, as before. In about a week the pain
left him.

In the above cases, if we except No. IV., the relief was
immediate and decided, and the administration of the chloro-
form was followed by no injurious or unpleasant effect.
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The following case is interesting in that the chloroform,

though it removed the neuralgia, was otherwise injurious.

CASE VI., Jan. 31.—William Marriott, aged 50. Pale and

thin. He suffers from intense neuralgic pain of the left cheek

and temple, and dimness of sight in the left eye. He has

had neuralgia for three years. Under the administration of

chloroform he did not become quite unconscious, but he

moved about as if in delirium tremens. After the inhalation

the pain in the temple and cheek disappeared, but he com-

plained of pain in the frontal region.

Feb. 19.—Has appeared this morning, after being sent for.

He states that the neuralgia did not return for three or four

hours after taking the chloroform. He had a cough, and

headache over the frontal region for three weeks, and tinnitus

aurium for three years before he first applied. These symp-

toms were worse when he lay down at night. After the

chloroformization the pain in the head became worse than it

had ever been before ; when he coughed the head was " as if

it would cleave in two." The tinnitus aurium produced deaf-

ness. His cough was worse for a week after the inhalation.

The neuralgia is now much better ; the pain, which is

trifling, being only occasional. He still complains of singing

in the ears, and deafness.

In this case the neuralgic pain masked the head symptoms

that contraindicated the use of chloroform, and which were

not elicited by careful inquiry until they were aggravated by

the inhalation.

In a subsequent case the same class of symptoms existed :

the man was pale, and in addition to severe neuralgia he

suffered from headache and tinnitus aurium : the chloroform

was consequently not employed.

Marriott's case is, I conceive, the most important I have

given ; it points out the necessity of a careful inquiry into the
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less manifest symptoms, and indicates the class of cases in

w hich chloroform is injurious.

In all cases where the neuralgia is due to, or attended by,

cerebral affection, chloroform and belladonna are contra-

indicated.

In my paper in the Gazette of Feb. 18, I traced the pro-
gressive action of chloroform, ether, and alcohol on the
brain, and classified thus their increasing effects :—Cerebral
excitement

; cerebral disturbance
; cerebral sleep, sopor, the

pupils contracted
; cerebral death, coma, the pupils dilated.

At P- 433 of the Medical Gazette for March 10, Dr. Miller,

of Louisville, relates an interesting case where phrenitis with
delirium, resulting in death, was caused by the repeated
inhalation of ether at an evening party.

It may be laid down as a fixed principle, that ether and
chloroform are contra-indicated in persons labouring under
cerebral disease, as both these agents act injuriously on
the brain.

In those cases where the neuralgia is caused by disease in
the nerve itself, or by the pressure of diseased bone or other
diseased tissue— in those cases, indeed, in which, from their
very nature, the affection must be unyielding to any treat-
ment, chloroform can only afford very temporary relief
indeed—probably only during the time of unconsciousness;
in such cases belladonna or aconite may possibly be of service!
The inhalation of chloroform is especially indicated in those

cases of neuralgia that are due to the reflex morbid sensation 1

excited by disordered stomach and bowels, exposure of the
skin to cold, and other like causes.

1 In the same way that an impression on a distant nerve may excitethrough the spinal marrow, and through a motor nerve, reflex motion soan impression on a distant nerve may excite in a sensorv nerve reflex
sensation. The spinal system of nerves have excito-sensory as well as
cxcito-motory functions.

VOL. IV.
C C
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In conclusion, I would insist on the importance of a careful

inquiry into the whole of the symptoms before deciding on

the use of chloroform in neuralgia, and on the difficulty of

estimating the beneficial or injurious effects of chloroform, or

indeed of any other remedy, on the system and on the dis-

ease, as the two following instances illustrate. On questioning

a female after the use of chloroform for neuralgia, I found

that the pain had ceased just before the administration. In

this case, without close inquiry, the relief might have been

ascribed to the chloroform. A man, suffering from neu-

ralgia, applied the other day to have the chloroform, he

having heard of its good effects. He had a carious tooth,

the possible cause of the neuralgia. The chloroform was

withheld that the tooth might be extracted, and other means

be used. While he was waiting he was attacked by a severe

rigor. In this case, had the chloroform been administered,

we should unquestionably have attributed the rigor to

its action.



XXIII.

ON DEATH FROM CHLOROFORM. 1

The death from chloroform of Mr. Badger, related in the
Lancet of July 8th, is an interesting illustration of the effect
of enlarged liver on the space for the lungs and heart, and on
respiration and circulation. The liver in Mr. Badger weighed
eight pounds, and the summit of it was behind the third
intercostal space. The liver evidently pressed upon the
heart and the lungs, interfering with their function. In this
case the heart was flaccid and somewhat fat. The flaccid
state of the heart showed that the death was immediately
caused by paralysis of the heart's action : there were clots
of dark grumous blood in both cavities. The lungs were
not materially congested.

Since the death from chloroform of Greener, near New-
castle, three additional fatal cases have unfortunately occurred.
They are all well recorded, especially in the post-mortem ap-
pearances, and we are, consequently, better able to say from
experience what is the immediate cause of death from chloro-
from, what treatment ought to be pursued when death is immi-
nent, what precautions ought to be adopted in the administra-
tion, what class of persons ought not to be submitted to its
action, and in what cases its employment cannot be sanctioned

In the lower animals, from the experiments of Dr Percy'
Dr. Glover, and Mr. Wakley, the first fatal effects of chloroform,'

1 From the London Medical Gazette, vol. vii. 1848, p. ,oS.
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ether, and alcohol, are usually the cessation of respiration,

the heart's action continuing for some minutes. I say

usually, for Dr. Percy and Dr. Glover both noticed that, in

some dogs, the respiration and the heart's action ceased

simultaneously.

One continental experimenter found that, by artificial

respiration, he could always restore the lower animals when

animation was suspended by the action of chloroform.

If anything can restore the human subject when animation

is suspended by excessive chloroformization, it is artificial

respiration. The experiments on the lower animals hold

out much hope of success by this means
;
but, unfortunately,

from the four recorded cases, I fear that, in man, even artificial

respiration will seldom succeed.

In the case of Greener the lips became suddenly blanched
;

blood would not flow freely from the arm ; the lungs were

excessively congested; the heart quite healthy, containing

in both cavities dark fluid blood. It is not stated whether

the heart was flaccid.

In Maria S., the fatal case at Boulogne,1 the last appear-

ances of life were two deep and laborious inspirations. The

lungs were healthy, not congested, except at the depending

part. Heart flaccid, like an empty bag ;
fat ; cavities quite

empty. Fluid blood black as ink in the large veins. Large

bubbles of air were found everywhere in the veins; one or

two ounces of bloody serum in the pericardium. Artificial

respiration was adopted.

In Mrs. Simmonds, the American case (who enjoyed ex-

cellent health), whilst inhaling in a chair, the face became

pale ; respiration and pulsation ceased about the same time.

About half an hour later electro-magnetism caused muscular

contractions, but no effect on the heart's action. Artificial

1 Lancet, June 6th.
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respiration and other means were used. Limbs rigid
;
lungs

not intensely congested, bronchi being stained with blood.

Pleura highly injected. Heart flaccid ; all its cavities and the

great vessels entirely empty; their inner surface deeply stained.

Only a little blood in the abdominal cava. Six drachms of

bloody serum in the pericardium. Some bloody serum in

both pleural cavities and in the right hypochondrium.

In the case of Mr. Badger the heart was flaccid, and

contained coagulated blood.

A man died at Auxerre last August under the influence of

ether. 1 In him the pulse and the respiration ceased about the

same time. The countenance just before death was deeply livid.

The lungs posteriorly, and the bronchial lining throughout, were

highly congested; blood fluid ; state of heart not specified.

In the three later fatal chloroform cases the heart was

quite flaccid. In the case of Greener the state of the heart

is not specified, but the countenance became suddenly

blanched. In all the four cases it is manifest the immediate

cause of the instantaneous death lay in the heart. The heart,

influenced by the poison, ceased to contract, not from the

cessation of respiration, for the heart in asphyxia will beat

from one to three minutes after respiration has ceased, but

from immediate death of the heart.

There is no doubt a combination of causes operating to

destroy the heart's contractile power : the mental influence,

the congestion in the systemic and that in the pulmonic

capillaries, will all have a material influence. In poisoning

by prussic acid in a dog, Dr. Lonsdale found the heart's

action ceased with respiration ; the heart was distended
; on

puncturing the cava the heart renewed its action. In poison-

ing by tobacco a similar state occurred to Sir Benjamin

Brodie. By artificial respiration he kept up the action of
1 Gazette, March ioth, 1848.
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the heart, which had been renewed by local stimulus after its

complete cessation.

But, besides these causes, all co-operating to arrest the

heart's action, there is indisputably the direct action of

the poison on the muscular tissue of the heart. The poison

penetrates to the heart from the lungs in a single pulsation
;

and at the beginning of the next systole, the blood is sent

through the coronary artery to the whole muscular tissue of

the heart. The blood passing into the coronary artery is

less diluted—is more strongly impregnated with chloroform

—

than is the blood in any other part of the system, except the

lungs. The experiments of Dr. Simpson, Mr. Nunneley

and others, have shown the action of chloroform to be local.

Those of Allston, Fontana, Whytt, and Monro, in the last

century, completely demonstrated the local action of opium.

Dr. Whytt destroyed the contractility of the frog's heart by

steeping it in a watery solution of opium.

I fear, from the experience of these fatal cases, that we
must regard chloroform as one of the most uncontrollable

narcotic poisons when its action is pushed so far as to suspend

circulation and respiration. It is very manifest, that in the

American and Boulogne cases the heart's action was not

arrested from its over-distension, as it was in the cases of

poisoning by prussic acid and tobacco previously cited. In

both those cases the heart was absolutely empty of blood.

A question arises here, Was the heart arrested from want of

blood ? The experiments of Dr. Kay and others have

proved, that any limb or muscle will be paralysed if it be

deprived of blood. Indeed, the action of rhe right side of

the heart, which usually continues long after that of the left

has ceased, will be the first to cease if the left side be supplied

with blood while the right is deprived of it.

It is very possible, that in these cases the want of blood
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for the heart to act upon had to do with its ceasing to act ; this

would be due to the arrest of the blood in the lungs and in

the system generally, and the supply of blood to both sides

of the heart.

It is, however, to be remarked, that in both of these cases

the blood was quite fluid; that in both of them there was

bloody serum (about an ounce) in the pericardium ; that in

the American case there was a deep red stain on the interior

of the empty heart and great vessels. In these cases I do

not doubt that some blood was in the heart at the time of

death, but made its way out by imbibition and otherwise,

owing to its fluidity, during the twenty-four or thirty hours

that intervened between death and the examination.

In ordinary death, the right ventricle, which contains blood,

is flaccid, while the left, which is quite empty, is rigid. This

proves, that the flaccidity of the walls of the heart in the

cases under review was not due to the empty state of the

ventricles.

We are obliged then, from the experience of these cases, to

conclude, that in man the death is usually instantaneous, and

due, as every instantaneous death is, to paralysis of the

heart. In animals, the death is usually due to paralysis of

the muscles of respiration.

It is chiefly owing to the superior control of the mind over

the body in man, that in him the poison acts on the heart

more than in dogs. It is from the same cause that opium,

which so usually produces convulsions in the lower animals,

so seldom produces them in man ; and it is for the same

reason that opium produces convulsions so much more

frequently in children than in adults.

These cases suggest some important considerations on the

mode of cldoroformization. In three out of the four fatal

cases the chloroform was given in the sitting posture. This
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posture requires much greater power in the heart to carry

on the circulation than the recumbent. Chloroform should

not, if possible, be administered in the sitting posture.

In three out of the four fatal cases, the chloroform was

administered by the operator : this should never be. Chloro-

formization is the exhibition of a subtle poison, and ought to

be watched by its administrator with undivided attention

during the whole of its operation.

During chloroformization, the state of the eyes, the lips,

the pulse, and respiration should be continually watched.

Since my paper on the action of chloroform, in a former

number, I have never in any case, however prolonged the

operation, allowed the action to proceed so far as to cause

dilatation of the pupil.

As soon as the eyes turn up, and the eyelids cease to

quiver and resist, draw up one eyelid, and keep the eye con-

stantly open; watch the pupil closely—it is usually contracted,

and ought never to proceed to dilatation, excepting, perhaps,

in the reduction of dislocation and in the reduction of hernia.

If the eyeball begin to move, and the eyelids to quiver,

apply the inhaling mask again for a few seconds until

they again become fixed : thus, with the inhalation of very

little chloroform, a person may, at will, be kept long

under its influence, and yet not a minute longer than is

needful, as you have the patient just on the margin of

unconsciousness.

The inhaler should be so constructed that every inspiration

be made palpable by it. The tell-tale valve of my inhaler

does this perfectly, and may be, and indeed has been, adapted

to other inhalers. Without some such precaution, the patient

might cease to breathe unnoticed.

The chloroform should be administered gradually, much

diluted with air at first, and less so afterwards. The effect
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should neither be produced too quickly nor too slowly; in

either case, the accumulative effect pointed out by Dr. Snow

may endanger the patient after the chloroform has been

withdrawn.

If the respiration ceases before the pulse, artificial respira-

tion must be immediately resorted to : it may be performed

instantly by breathing into the lungs through the inhaling

mask, described in a previous paper.

If the heart has ceased to beat, the case is almost hopeless.

If the veins of the neck be swollen the right cavities of the

heart are distended, and an ounce of blood taken from the

jugular may relieve the distension of the heart, and lead to

the renewal of its action. Under any circumstances, artificial

respiration should be resorted to as the last resource.

In each of the four cases, 1 the operation, though painful,

was not serious. In such cases, the mind usually fears the

chloroform more almost than the operation. It is otherwise

when the operation is serious.

In dental surgery (except in extreme cases) and in trivial

operations, the use of chloroform is not justifiable.

As the heart is subject to paralysis from the action of

chloroform, its use should not be lightly resorted to when

there is affection of the heart. I do not speak so much of

organic disease of the heart as of those cases where palpitation

1 Since this was written, a fifth case of death from chloroform (in

India) has been reported in the Gazette. Like the four other cases, the

operation was trivial ; like three of them, chloroform was administered

by the operator himself, and in the sitting posture. During the operation

scarcely a drop of blood escaped. The patient was probably already

dead ! There was no post-mortem. I observe that the Boulogne case is

reported anonymously. One cannot, therefore, confide in the post-mortem
report of that case ; but if it be shut out altogether from this paper, it

will not affect the remarks contained in it. The authentic account of that

case in the Gazette fully justifies the editorial remarks on it.
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and dyspnoea are easily excited, either from abdominal dis-

tension or from mental emotion. To such persons chloro-

form is, I conceive, more likely to prove destructive than to

those with organic disease of the heart, when they do not

suffer from palpitation. Mr. Walshe, of Worcester, has
shown, that the dread of a serious operation often does more
harm than the operation itself; and hence the real value

of anaesthesia is often not so much to save the immediate
pain, as the bad effects of the dread of the pain. This,

which applies to persons enfeebled by disease, applies with

equal force to persons the subject of heart disease, and
they, when the dread of a severe operation is great, may
sometimes be peculiarly benefited by the careful and short

production of anaesthesia during the cutting part of an

operation.

It is to be hoped that Mr. Robinson, to whom the profes-

sion owes so much for his communication on ether and

chloroform, will favour us with an account of Mr. Badger's

case. It would appear, from the evidence of the servant,

that the mask was never brought in contact with the face

:

this may be a mistake from imperfect observation. It would

be interesting to know from Mr. Robinson whether this was

so ; and whether he finds that the effects of chloroform can

be usually thus induced. One disadvantage in Mr. Robinson's

mask is the inability to admit pure atmospheric air through

the mask : for this he appears to make up by not bringing

the inhaler in contact with the face. Another disadvantage

is the want of a tell-tale valve.

These fatal cases, unfortunate in themselves, will be of

service in checking the employment of chloroform in trivial

cases, and in persons well able to bear an operation, and in

drawing attention to the proper mode of its administration
;

but they ought not to interfere with its judicious use in severe
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operations, when the patient, from long-continued disease or

the shock of an accident, is unable to bear the pain and shock

of an operation. The employment or non-employment of

chloroform is a balance between two evils.

These cases ought not to interfere with the judicious

medicinal use of chloroform. In neuralgia and chorea it is

not necessary to push the chloroformization to the extent of

unconsciousness. As in such cases the full effect ought not

to be induced, it is perfectly safe to administer the chloroform

in the sitting posture, the head being supported.



XXIV.

ON THE NARCOTIC POISONS, PARTICULARLY OPIUM, AND
THEIR ANTIDOTES. 1

It is my object in this, and the following papers on the

same subject, to develop the results of an inquiry into the

therapeutics of poisoning by narcotics, and more particularly

by opium. That the most proper means of treating such

cases are as yet either not agreed upon, or not generally

known, is evidenced by the great variety of practice and the

frequent want of success in their treatment. The importance

of the inquiry is shown by the very great number of persons

that annually fell victims to poisoning by narcotics, especially

by opium.

In the years 1837- 1838 the deaths by poisoning amounted to . . . 543

Cf these, the total number poisoned by opium, laudanum, morphia,

and opiate cordials were 198

A number greater than that by arsenic 185

Poisoned by other narcotics 44

Viz. :—

By prussic acid 27

Oil of bitter almonds 4

Nux vomica 3

Strychnia 2

Belladonna 2

Carburetted hydrogen 2

Hemlock, monkshood, wolfsbane, and gin, of each 1 . . . 4

These returns 2 show that the largest proportion of cases of

1 From the London Medical Gazette, vol. vii. 1848, pp. 578, 792.
2 Medical Gazette, xxv. 284, and Taylor on poisons, 186.



ON THE NARCOTIC POISONS. • 307

poisoning in this country are by opium, exceeding even those

by arsenic.

There can be no doubt,- as Mr. Taylor remarks, that the

number of deaths from poisons which annually occur in

England and Wales are much greater than this table

represents.

I may add, that this remark, applicable to all kinds of

poisoning, is especially applicable to poisoning by opium,

that drug being used so extensively by the ignorant, and

acting so silently, and with so many of the appearances of

natural death. The extent to which this is so may be sur-

mised from the fact, that of the 198 cases poisoned by opium,

106 were either from overdose or by mistake
; 64 of the

remainder being suicidal, and in three only was it " wilfully

administered." So long as this is the only country in Europe

where the sale of poisons is indiscriminate, we must expect

that the number of persons poisoned by opium will be

immeasurably greater in this country than in any other.

Since opium is the preponderating cause of death from

narcotic poisoning in this country, I shall devote the chief

portion of these papers to an inquiry into the action of opium
as a poison, with the view of ascertaining the best means
of averting its poisonous and fatal effects.

On the Local Action of Opium.

Before endeavouring to ascertain the action of opium on

the complicated human organism, I shall inquire into the

evidences of its local action on separate portions of the

animal organism.

During the last century, especially towards the latter part

of it, many of the great physiologists of that day busied
themselves with this very question, of the local action of
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opium and other agents. Amongst these were Whytt,
Monro, Fontana, Alston, Valli, and Humboldt.

The numerous experiments and observations of Humboldt 1

convinced him that opium, like other stimuli, exhausts only

in consequence of excessive excitation. He exposed muscle

shortly after its removal from the living frog to oxymuriatic
acid : the effect was first to stimulate, and then to exhaust,

muscular contractility. This exhaustion may be removed, he

found, by opium, which re-excites and then again exhausts

contractility.

" This exhaustion may be removed (he found) by oxymu-
riatic acid or oxide of arsenic, while opium also is capable of

removing the inexcitability produced by them," p. 272. I

ought to state that these are the words employed in the

copious abstract of Humboldt's work in the Annals—the

previous details being inferred, rather than actually extracted

from the statements in that abstract.

From the observations, then, of Humboldt, and of Michselis

quoted by him, we may infer that the action of opium, on the

direct application of it either to nervous or muscular tissue, is

first to augment, and then to exhaust their excitability.

These inferences are corroborated by the more recent ex-

periments of- Dr. Wilson Philip (on the Vital Functions, 133),

who observed, that when opium or tobacco are applied in

very small quantity to a muscle, they tend to excite muscular

action ; in larger quantity they immediately destroy the mus-

cular power. They produce these effects in the hollow

muscles, as the heart and the intestines, chiefly when applied

to their internal surfaces. They produce the same effect

when applied locally to either the nervous or the sanguiferous

systems.

In all these cases the stimulant effect of the opium is more

1 Annals of Medicine, iv. 223-271.
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considerable than that of the tobacco, and the sedative effect

of the latter is more considerable than that of the former.

These observations of Dr. Wilson Philip differ in this

respect from those of Humboldt, that while the latter noticed

that opium first stimulates and then exhausts excitability,

the former noticed that the application of a small quantity of

the poison immediately excites, whilst that of a large quantity

immediately exhausts, excitability. He does not state that

the opium first excites and then exhausts.

Humboldt's and Wilson Philip's experiments taken to-

gether, illustrate the whole question, first in the application

of a small quantity or dose—that is, in a therapeutical point of

view—a small dose of opium being a true stimulant, as Syden-
ham said, almost the only true stimulant ; while the application

of a large quantity or dose exhibits the poisonous action.

Humboldt's experiments show that these two opposite

actions are not really opposed to, but are dependent upon,
and consecutive to, each other; and that, when the applica-

tion of a large quantity of opium appeared to be immediately
followed by exhaustion, that exhaustion was in reality pre-

ceded by the excitation, just as lightning, in destroying vital

contractility, primarily and violently excites it.

Valli (on Animal Electricity, 73) was much puzzled on
finding that when he applied opium to the isolated tibial

nerve of a frog, the excitability of the muscles of the leg was
in some experiments destroyed, and in others increased.

These experiments are explained by those of Humboldt and
Wilson Philip. The cases in which excitability was increased
were evidently in the earlier stages, and those in which it was
destroyed in the latter stages of the action of opium.
The great experimenters before alluded to afford ample

and interesting illustration of the local effect of opium in
destroying excitability.
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Whytt immersed the heart, still pulsating, of a frog in

water, and another pulsating heart in a watery solution of

opium. The heart in the watery solution ceased to pulsate

before the heart in water.

In ten minutes both hearts were taken out : they were then

motionless. That which had been in the watery solution of

opium could not be stimulated to contract, and it never moved

again ; that which had been in water could be stimulated to con-

tract—and in a few minutes it of itself resumed its pulsation. 1

Monro poured ten drops of a watery solution of opium

underneath the skin among the muscles of the left thigh.

After ten minutes that leg seemed to be weaker, and in ten

minutes more the muscles lost their power, and the toes had

little sensibility : the animal seemed now to be a great deal

stupified, and its heart gave now only twenty-five strokes in a

minute. An hour and a half after the beginning of the

experiment, the toes seemed to have quite lost their sensi-

bility, and the muscles their motion ; but the animal jumped

by the help of the other hind extremity. Two days there-

after this leg had recovered both its sense and motion, and

the animal seemed quite well. 2 Fontana says,3 "I plunged the

body of a leech into a watery solution of .
opium, and found

in a little time that this part had lost all motion, whilst the

other half continued in action. I looked upon it as something

very extraordinary, that one half of the creature should

become dead, whilst the other half continued in the state of

not having undergone any change or suffered any injury."

The interesting experiments detailed above prove that

almost every and any organ of the body may be affected by

the local action of opium ; and that the organ affected by it

has its excitability first increased and then exhausted.

1 Physical Essays, vol. ii.
2 Physical Essays, xiv. 827.

3 On Poisons, ii. 364.
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If the poison be applied to the voluntary muscles, or to the
heart or intestines, the muscular contractility is first excited,
and then exhausted. If it be applied to the individual nerves,
or to the whole limb, sensation and motion are first excited,
and then paralysed.

There is now no occasion to bring forward proof that the
narcotic poisons as well as all other soluble substances, when
received into the stomach or into the rectum, and in some
animals, and with some agents, when applied to the skin, pass
into the circulation.

As the opium enters the blood when it acts upon the
system, it necessarily follows that the opium admitted into
the circulation is carried with the blood to every organ and
portion of the frame. Every part of the organism is subjected
to the immediate and characteristic influence of the poison

;

and, as Whytt says, opium destroys by rendering the several'
organs insensible to the stimuli destined by nature to excite
them.

As the opium when admitted into the system is first
diffused through and applied to the whole circulating appa-
ratus, I shall first inquire into the effect of opium on the
circulation in the capillaries, arteries and veins.

The Effect of Opium on the Circulation.

Dr. Allston, that he might observe the effect of opium on
the circulation in frogs, performed the following beautiful
experiments, which he thus details :—

(a) "In the physic garden at Holyrood House I one
evening put a strong big paddock into a pot of water, where-
in a small quantity of opium was dissolved

; it soon appeared
to be uneasy, by making strong efforts to get out of it but in
VOL. IV.
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a short time it flagged or grew dull, making very little

motion, and next morning it was dead, and much swelled."

This experiment proves that opium can enter the circulation

through the integuments, and so destroy life. This had not

hitherto, I believe, been demonstrated.

(/3)
" Assisted by Mr. Robert Fullerton, a curious gentle-

man, and very dexterous in microscopical observation (in

August, 1733), I conveyed, through a small glass tube, a few

drops of a solution of opium in water into a frog's stomach,

and putting the animal into a glass cylinder, adapted it so to

a good microscope that we had a distinct view of a part of

the membrane betwixt the toes of its hinder foot, where the

circulation of the blood may easily be seen. My design was,

since I found opium killed frogs, to observe if there was any

visible change made by it in the blood itself, or in its motion
;

neither of us could, indeed, see any alteration in the blood as

to its consistence, colour of the serum, magnitude, figure or

colour of the red globules ; but we very distinctly saw a sur-

prising diminution of the blood's velocity, for it did not move

half so swiftly as it uses to do in these creatures. We alter-

nately looked at it again and again, and in less than half an

hour saw the velocity of the blood gradually increase, the

uneasy frog recover its wonted vigour, and the blood its com-

mon celerity
;
upon which we took out the paddock, put it

in a bason of clean water, and allowed it half an hour to

refresh itself—then gave it another dose of opium—fixed it

to the microscope with all expedition—and viewed it as

before. The blood then moved yet slower than it did the

first time, and its velocity gradually decreasing, at length it

stagnated, first in the smaller, then in the larger vessels, and

in about a quarter of an hour the animal expired.

" One thing was very observable all along—viz. that not-

withstanding the diminished velocity of the blood, there was
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no sensible diminution of the frequency of the pulse : yea,

when there was no circulation or progressive motion of the

blood in this part, the pulse was visible by an undulatory
motion—that is, the blood returned as far back at every
diastole of the heart as it was protruded by the preceding
systole

;
this continued till the frog was quite dead, or at

least appeared to be so. When we had lost all hopes of its

recovery, I opened it, and found nothing in its stomach but a
clear mucus like a jelly, a little coloured with the opium of
which it was full

: everything else seemed perfectly natural.
This experiment we frequently repeated, and it had always
the same appearance and event. The recovery, however, of
one of the frogs which for a considerable time seemed to be
dead, is not to be omitted. My friend and I one evening
killed as before, a couple of frogs with opium : one of them,
which was the strongest, I laid half in water on a tile in the
bottom of the water-pot, that if it recovered it might sit either
wet or dry as it liked best ; the other I left on the earth, dry,
under a hedge. Next morning when I returned to the garden,
I found the one under the hedge dead, as I left it ; but the
other in the water-pot was alive, and appeared to be in
perfect health." 1

These two very interesting experiments, which for their
real illustrative value, in elucidating the action of opium on
the system, as well as for their historical interest, are well
worth repeating here, I combined in one experiment, which I
devised in the following manner. The experiment is easily
performed :

—

Experiment.—\ attached a frog to Mr. Goadby's frog-
holder, so that either web could be placed under the micro-
scope. I plunged the left leg into a test-tube containing a
watery solution of opium-the right leg into one containing

1 Medical Essays, v. 130.
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water. The tubes were so arranged, that they could be

withdrawn, and either web be placed under the microscope

without disturbing the frog.

Before the immersion of the left leg into the solution of

opium, the circulation was very rapid : the corpuscles in the

arteries shot past so rapidly that they could scarely be dis-

tinguished. Those in the veins and the large capillaries

moved rapidly, while those in the small capillaries moved

slowly.

After the left leg had been immersed in the solution of

opium for ten minutes, the motion of the blood in the smaller

capillaries of that leg was quickened, and the blood circu-

lated through many capillaries previously devoid of corpus-

cles. The movement of the blood in the artery and vein

was less rapid. The circulation in the right leg was not

altered.

After a further immersion of ten minutes the circulation in

the left leg was further modified, that in the right leg being

not perceptibly changed.

After the left leg had been replaced for half an hour, the

frog was again observed. Whenever the skin was touched,

either on the left or right leg, the frog cried out in a peculiar

manner, the creature being universally convulsed. The skin

was touched repeatedly, and in rapid succession, with the

effect of producing convulsions, which became less and less

strong each time they were excited. At length the convul-

sions could be no longer excited by touching the left leg, and

after a time they ceased also to be excitable in the right

leg. After a little rest the convulsions could again be

excited.

The left leg was swollen, being evidently more vascular

than the right.

The capillaries in the left leg were now much enlarged
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several corpuscles moving slowly, side by side, through capil-

laries that were previously empty. The blood moved much
more slowly both in the arteries and the veins.

The circulation in the right leg was now very perceptibly

modified, and as nearly as it could be observed, to the same
extent as that in the left leg was affected after being immersed
in the solution of opium for ten minutes.

After a re-immersion for an hour and a half, quick feeble

tetanic spasms of both limbs were excited by the slightest

motion—by walking across the room, or touching the micio-

scope, or by touching the skin of either leg. These convul-
sions ceased when the legs were touched alternately and in

rapid succession : the left leg first lost its excitability, and
then the right. The convulsive motions were the least in

the left leg.

It was found during the last observation that the animal
was quite unconscious, and had ceased to breathe.

The capillaries were now very much enlarged in the left

leg, being greatly distended and almost blocked up with the
accumulation of blood corpuscles, the motion of which was
but just perceptible. The movement of the blood in the
arteries and veins was exceedingly sluggish. The right lea-

was similarly affected, but the capillaries were not so much
distended, and the circulation was not so slow, as they were
in the left leg.

The circulation became progressively slower, and convul-
sions were no longer excitable. About four hours after the
first immersion in opium the heart was exposed, pulsating
slowly, emptying itself on each contraction, and receiving
and sending out but little blood. After the heart was cut out,
the movement of the blood in both webs continued, though
it was very sluggish, and in the left leg was only observed in
the large artery and vein.
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Alston's and Monro s Experiments proving that Opium can be

absorbed into the Circulation through the Skin of the Frog,

and that it can only act on the whole Organism through the

medium of the Circulation.

I. I particularly solicit a re-perusal of the very interesting

experiments by Dr. Alston, and the experiment by myself,

in which I combined both of those by Dr. Alston, in the

foregoing pages.

Before studying the effect of opium on the circulation, I

shall inquire into the proofs that that poison, and indeed

other poisons are received into the circulation, wherever they

are applied, before they can act on the system.

In Dr. Alston's first experiment, he put a frog into a pot

containing an aqueous solution of opium, and the result was

that next morning the frog was dead.

This experiment tended to prove that the opium might

penetrate and poison the system through the skin. Dr.

Monro remarks, that in this way of making the experiment,

the water with the opium might enter the mouth. To
obviate this objection, and to prove that the animal is

affected in the same way, whether the opium is applied in-

wardly or outwardly, Dr. Monro performed the following

experiment :

—

" About a hundred drops of a watery solution of opium

were applied on scraped linen to the skin of the belly and

hind legs of a frog. After two hours the animal began to

be convulsed and extended, and the blood had entirely

ceased from motion in the hind legs. After three hours it

was more violently convulsed, and unable to move its body
out of the place where it lay. After five hours it showed no
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outward sign of life ; and though the solution was removed,

and the legs washed, the animal did not recover." 1

I tried the plan adopted by Dr. Monro, but did not

observe the results described by him until I plunged one leg

into a test tube containing a solution of opium as I detailed

in the previous paper. Dr. Monro's and Dr. Alston's experi-

ments, of which my own is merely a modification, prove that

animals " may be affected by the absorption of opium, and its

mixture with their circulation."

That he might ascertain whether opium could act on the

whole system through the medium of the nerves alone, Dr.

Monro performed the following experiment :

—

" I cut all the organs at the pelvis, except the large nerves

that go to the hind extremities. Then I tacked the hind legs

by threads to the trunk of the body, to prevent the nerves

from being over-stretched or torn ; after which I injected

thirty drops of the solution of opium under the skin of both

hind extremities.

" Ten minutes thereafter, the hind legs were less sensible,

and much weakened, and, in a quarter of an hour more, they

were quite insensible and motionless
;
yet the fore part of

the body was not observably affected six hours thereafter,

and the animal lived until the next day."

This experiment proves that opium applied to the hinder

limbs will not act on the anterior part of the body, when
the current of the circulation is cut off, although the nervous

connection be preserved.

The following experiment by Monro is the reverse of the

last one : in that he divided the vessels, leaving the nerves

intact
;

in this he destroyed the spinal marrow, leaving the
vessels intact :

—

" I cut the spinal marrow across at its middle, and then

i Physical Essays, Hi. 305.
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destroyed, with a red hot wire, the hind half of it
;

and,

twenty hours after this, applied about a hundred drops
of the solution, on scraped linen, to both hind legs. After
three hours, the animal cried when the fore part of it was
touched. After four hours it began to be convulsed, and the
blood had ceased from motion in the hind feet. After eight

hours it showed no outward sign of life.

"This experiment demonstrates that opium can affect

animals universally after all communication of the nerves to

which the opium is primarily applied, with the rest of the

nervous system, is cut off by destroying the origin of those

nerves, or cutting them through in their progress. Whence
it follows that the opium must have produced these dele-

terious effects by being absorbed and conveyed with the blood

to organs of the body distant from those to whi'ch it was
primarily applied." 1

I make no apology for introducing these experiments and

remarks ; so clear are they, compact and conclusive, that

they spare any extended reference to the many valuable and

more recent experiments which go with them to establish

these laws—that narcotics may be absorbed into the circu-

lation from the external surface, and that they can only

act on the whole organism through the medium of the

circulation.

Whytt's Experiment, apparently opposed to the Universality of
the last Inference.

2. Dr. Whytt details an experiment—it was confirmed by

Dr. Monro,—which apparently upsets the universality of this

law, that poisons can only act on the whole organism through

the medium of the circulation.

1 Loc. tit. 337.
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" A frog continued to move its limbs and leap about for

above an hour after I had cut out its heart, and was not quite

dead after two hours and a half.

" Five minutes after taking out the heart of another frog, I

injected a solution of opium into its stomach and guts. In
less than half an hour it seemed to be quite dead, for neither
pricking nor teasing its muscles produced any contraction
in them, or any motion in the members to which they
belonged !

" 1

Fontana repeated and contrasted this experiment in the
following manner:—"I made twelve frogs swallow each
about twenty drops of the aqueous solution of opium, and
instantly separated the heart from the thorax. I opened the
thorax in twelve others, but did not remove the heart : all of
these, as well as the others, had previously swallowed opium.
I noted the time of its action on all the twenty-four, and
found that the effects of the opium discovered themselves
much sooner in the frogs, the heart of which remained in the
thorax, than in those from which I had removed it. The
difference in time was more than one half."

The above experiments of Whytt's, I own, puzzled me for
a long time, as it apparently contradicted what was other-
wise so completely established. But I imagine that the diffi-

culty may be got over thus. From the observations of Dr
Wilson Philip and others, and as was instanced in my own
experiment detailed in the previous paper, the movement of
the blood through the capillaries, from the arteries to the
veins, continues for some minutes after the removal of the
heart. By imbibition some of the poison would probably
find its way into the aorta, and thence to the capillaries of
the limbs. By imbibition also the poison would come into
d.rect contact with the internal organs and possibly with the

1

Physical Essays, ii. 2S2.
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limbs. At all events, Fontana's repetition of, and contrast to,

this very interesting experiment, show that the poison acts

much more speedily when the heart is not removed, and the

circulation is entire.

Absorption into the Circulation from the Stomach and

Intestines.

3. The absorption of narcotic poisons into the circulation

through the skin, so conclusively proved by the above ex-

periments, is necessarily much less rapid than the absorption

from the stomach and intestines into the circulation.

Pannizza, quoted by Matteucci, 1 injected a small portion of

strong hydrocyanic acid into a small portion of the small

intestine of a horse
; the blood which was immediately after-

wards taken from the vein returning from the intestine, was

already charged with hydrocyanic acid.

Solutions of most of the organic salts, and several of the

inorganic salts, have been detected in the urine some time

after being received Into the stomach. Dr. Percy detected

alcohol in the blood and urine after the injection of that fluid

into the stomach. Monro says, " I applied camphor to the

hind legs of two frogs for an hour and a half, and then I cut

off the hind legs and the whole of the skin ; and on opening

the abdomen I distinctly perceived the smell of the camphor

in it, and after infusing the bowels in spirits and in water, I

plainly perceived its taste in those liquors. " For the details

of the chemical proofs, that inorganic salts and some organic

salts have been discovered in the urine after being received

into the stomach, I refer to Simon's Chemistry, Dr. Day's

translation, and to Dr. Taylor's work on poisons.

From the physiological proofs detailed above, and from the

1 Sur les Phenomhies Physiqttcs des Corps Vivants, p. 76.
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chemical proofs referred to, it may be laid down as a received

law, that narcotic poisons are received into the circulation,

whether they are presented to the stomach and intestines, the

skin, or the lungs, and that it is only through the medium
of the circulation that they can act on the whole system.

On the Treatment of Narcotic Poisoning by the Elimination of
the Poison from the Blood.

4. I shall scarcely be premature if I insist here on the

importance, in a therapeutical point of view, of recognising

habitually and practically that every poison is diffused through
the whole circulating mass of the blood, so long as the blood
is taking into itself fresh supplies of poison, whether from
the stomach and intestines, the rectum, the skin or the lungs
(as in the inhalation of ether and chloroform) ; and that the
blood is constantly and necessarily eliminating from itself the
poison diffused through it ; and that every means should be
resorted to, short of exhausting the vital energies of the
patient, to hasten the elimination of the poison from the
blood, through the usual channels, the kidneys, the skin, the
liver and intestines, the salivary glands, and when the poison
is vaporisable (prussic acid, ether), the lungs.

This is not the place to enter into details on what may be
termed the treatment by elimination, but a recognition of the
importance of that branch of the treatment here is well, as it

fixes the attention on the broad fact, that poisons are detect-
able by the chemist in the liver, the lungs, the brain, the heart,
the kidneys, the blood itself, the bile, the urine, the serous
fluid in the serous cavities, and that their removal during life

from each and all of these places in their aggregate from the
whole system, may be materially aided by a rightly directed
system of treatment.
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Having gained a practical recognition of the fact, that the

poison is admitted into the circulation, and carried by it

through the whole frame, the ground is prepared for an

inquiry into the effects of the poison on the circulation.

Action of Opium on the Capillaries, Arteries, and Veins.

5. In the experiment performed by myself, detailed in

the former paper, and which was a modification of those

of Allston and Monro, I found it of very great advantage to

have the animal so arranged on Mr. Goadby's frog holder,

that I could withdraw the test tube containing the solution of

opium, or that holding water, from either of the legs respec-

tively immersed in those fluids, and examine the progress and

changes in the circulating currents, without in the least degree

disturbing the creature, and so modifying the flow of the

blood.

The first change observed was manifestly a dilatation

of the capillaries: these capillaries which were previously

so small that the corpuscles could only press slowly through

in single file, each thinned, lengthened, and bending in the

narrow tube, were now so much enlarged, that the corpuscles

moved quickly through them ; and the blood circulated

through many capillaries previously too small to admit cor-

puscles. The opium was in contact with, and impregnated

the texture of the capillaries, and the evident effect was a

yielding of their walls, and the necessary result the enlarge,

ment of the area of the capillaries. While the blood in the

capillaries moved more quickly and extensively, that both in

the arteries and veins moved manifestly more slowly. Jn

the progress of the experiment, the capillaries became much

farther distended, their enlarged walls yielding to the vis a

tergo from the heart ; the quantity of blood in them was much
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increased, several corpuscles moving side by side in capillaries

that were previously empty ; and the motion of the blood,

both in the arteries, capillaries, and veins, was very materially

diminished.

The cause of the diminished motion in the arteries and the

distended capillaries is rendered clear by an experiment of
Dr. C. J. B. Williams, which proves that " flaccidity, and
increased length and size of a tube, afford impediments to

the passage of liquid through it." Dr. Williams attached a
tube with two arms to a syringe

; to one arm was fitted a
brass tube two feet long, having several right angles in its

course
;

to the other arm was fitted a portion of rabbit's
intestine, four feet long, and of calibre (when distended with
water) double that of the brass tube. The tubes were both
filled by successive strokes of the piston

; and when they both
began to discharge, the quantity discharged from the small
brass tube was from two to five times the quantity from the
larger but membranous tube.

The experiment proves, that the increased tortuosity, and
number of vessels in a congested part, the greater mass of their
contents, and the atonic flaccidity of their coats, do truly form
additional obstacles to the passage of blood through them. 1

This experiment explains perfectly certain of the succes-
sive phenomena observed in the circulation of the foot of the
frog which was immersed in a solution of opium. When the
coats of the finest capillaries became flaccid, they admitted
corpuscles freely, although, under exactly the same pressure,
many of them admitted none before. As the capillaries in-
creased in size, and their coats in flaccidity, the increased
mass of corpuscles in them, having still only the original
amount of pressure from behind, moved forward much more
slowly, a great portion of their moving force being expended

1 Principle of Medicine, p. 144.
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in expanding the yielding walls. The arteries, as well as the

veins, partook of the diminished motion : the former, because

the blood in them had to push before it a greatly increased

mass of corpuscles ; the latter received less blood from the

swollen capillaries, because a great part of the blood which

they received was detained in them, and because less blood

entered them from the arteries. The phenomena are in part

illustrated by the rapidity with which soldiers in single file

can pass through a narrow doorway, which, on the other hand,

becomes almost blocked up by the striving pressure of a

disorderly crowd.

It was very interesting to remark, during the progress of

the experiment, that the circulation in the capillaries of the

limb in water, which was at first unchanged, became gradually

affected precisely in the same manner with the circulation of

the limb immersed in opium. The changes were exactly the

same in character, but they were at any given time less in

amount, even to the end of the experiment.

This change in the circulation of the limb in water, was

manifestly due to the opium, which, having found its way

through the circulation, over from the left limb to the right,

produced on that limb the same characteristic effects. The

opium acted on the capillaries of the left or medicated limb,

to use Fontana's expression, from without, while it acted on

those of the opposite limb from within, their walls being

bathed with the blood holding in it the opium in solution.

Perspiration in Poisoning by Opium.

6. From this observation, we learn that opium causes con-

gestion in all the systemic capillaries ; and we may infer with

certainty that the same effects extend to the pulmonic capil-

laries, in which the resistance to the circulation is probably
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greater than it is in the systemic capillaries. There is one

interesting, and in a therapeutic point of view, important symp-
tom in poisoning by opium, which is referable to the congestion

induced by it in the systemic capillaries, and that is, profuse

perspiration, which usually breaks out over the whole surface

of persons under the poisonous influence of opium. Neither

morphia nor meconic acid have as yet been detected in the

perspiration
; but there can be no doubt that the perspiration

is one of the channels by which the poison is eliminated from
the system. I am, indeed, convinced, both from the con-

sideration of the matter, and from experience, that it is of
very great importance to promote by external warmth copious
perspiration in cases of poisoning by opium. I need scarcely
say, that this must not interfere with other steps in the treat-

ment, and must not be pushed so far as to exhaust the system
;

and that the perspiration must not be allowed to remain on
the surface, so as to chill it by evaporation.

Opium is not the only narcotic poison that produces con-
gestion in the capillaries

;
indeed, I feel assured nearly all,

perhaps all, the narcotic poisons have the same effect,

though the effects are doubtless somewhat modified in each
instance. It would form an interesting and valuable series
of experiments to observe the effect of each of the nar-
cotic poisons on the circulation in the web of the frog's
foot, adopting in each the plan employed in the experiment
detailed above.

Monro, in fact, adopted this plan with alcohol and with
camphor

;
Dr. Wilson Philip with tobacco (I have not seen

details of his experiments)
; and Mr. Wharton Jones with

carbonic acid gas, directing a stream of it on the web of the
frog's foot: in all these instances (I cannot speak with
certainty as to Dr. Wilson Philip's) the circulation was
retarded and checked by the action of the poison.
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The experiments of Mr. Nunneley, of Leeds, show that the

invariable action of prussic acid is to cause congestion of

the capillaries of the surface to which it is applied ; and Pro-

fessor Simpson has observed the same with regard to chloro-

form. The invariable effect of chloroform and ether, when it

has penetrated from the lungs into the systemic capillaries, is

at first to produce active congestion of those capillaries, as

may be always witnessed on the conjunctiva.

Dr. Blake has made some interesting experiments, which

exhibit, by a different mode of inquiry, the resistance to the

circulation in the systemic capillaries. He observed by the

haemodynamometer that in animals poisoned by injecting

tobacco, digitalis, and euphorbium into their blood, that the

pressure on the haemodynamometer is about double : this

increase in pressure appears to be due to the resistance to

the circulation in the capillaries.

Obstruction to the Circulation in the Capillaries caused by

other Narcotic Poisons.

y. In addition to the narcotic poisons just instanced, the

following showed their effect in increasing the volume of the

blood in the capillaries, and obstructing the capillary circula-

tion by certain symptoms during life :

—

Belladonna—in many of the recorded cases the face, and

in some the whole surface, was rendered red.

Stramonium—the face was reddened in the majority of

cases.

Hyoscyamus, I believe, has the same effect, from its general

analogy to the action of belladonna, but I cannot meet with

any note of such a symptom in an analysis of cases poisoned

by it.
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In one or more instances the following symptoms were

excited by the following poisons :

—

Cicuta virosa .... the face was bloated.

CEnanthe crocata . . the face was bloated and livid.

Aconite the face was swollen.

Strychnos the face was swollen.

A poisonous fungus . the face was swollen.

It may be considered, then, that the following narcotic

poisons cause congestion in the capillaries :—opium, alcohol,

ether, chloroform, carbonic acid gas, prussic acid, tobacco,

digitalis, belladonna, stramonium (hyoscyamus), cicuta virosa,

cenanthe crocata, aconite, and strychnos.

Asphyxia, producing Obstruction to the Circulation in the

Systemic Capillaries.

8. In asphyxia there is congestion and obstruction in the

pulmonic, and also in the systemic capillaries. This congestion

is of the same character, alike, indeed, in its essential pheno-

mena, with that produced by opium and the narcotic poisons
;

and in Mr. Wharton Jones's experiment, in which the capillary

circulation in the web of a frog's foot was retarded or even

checked by directing on it a stream of carbonic acid gas, it

may be said that local asphyxia was produced.

It has long been understood that in asphyxia the pulmonic
capillaries are obstructed, but Bichat was, I believe, the first

to point out the obstruction in the systemic capillaries as an
essential feature in the chain of morbid changes, instancing
in support of this view the fulness and livid colour of divers
parts, such as the face, tongue, and lips, and also putting it

partially to the test of experiment by exposing the mesentery
in the living animal during asphyxia.

Dr. Rcid found that in asphyxia, there was increased
VOL IV. „
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distension in the arterial system, as indicated by the hsemo-

dynamometer, evidently due to the resistance to the circula-

tion in the systemic capillaries. Mr. Erichsen has observed

under the microscope the resistance to the circulation in

the capillaries during asphyxia. I repeated his experiment,

and found where the air was shut off from the lungs by a

stop tap in the trachea, that the circulation in the arteries and

veins, which was previously quick, became gradually slow,

and that the flow of blood through the capillaries was at first

increased and then obstructed: on again permittingrespiration,

the circulation speedily quickened.

In asphyxia it appears that the obstruction is, in part at

least, due to the increased size and adhesiveness to each other

of the red corpuscles
; those being the changes effected by

carbonic acid on those corpuscles, according to that accurate

observer, Mr. Gulliver. Besides this, the tonicity of the

capillaries is doubtless diminished, and their relaxation con-

sequently increased, by the continued presence of unoxy-

genated blood. May we not say, and say truly, that asphyxia

is, in part at least, the action on the capillaries of a narcotic

poison diffused through the blood ?

Inflammation, prodiicing the same effect.

9. The phenomena presented by the circulation in the

capillaries in congestion and inflammation are very similar to

those in narcotic poisoning and asphyxia. For interesting

details on this subject, I refer to Dr. C. J. B. Williams's

Principles of Medicine.



XXV.

REMARKS ON THE FEVER OF NOTTINGHAM AND THE

NEIGHBOURHOOD, THAT PREVAILED IN THE SUMMER
AND AUTUMN OF 1 846, AND WAS IDENTICAL WITH THE
" FIEVRE TYPHOIDE" OF PARIS, AND DIFFERED FROM
THE USUAL WINTER TYPHUS OF EDINBURGH AND
DUBLIN.1

DURING the last five months, from the beginning of July

to the 29th of December, 223 patients with fever were

admitted into the General Hospital near Nottingham, and

676 fever cases were treated as out-patients. This number of

fever cases, 899 in six months, is enormous, especially if con-

trasted with the number of cases usually admitted into the

institution. The total number of fever cases during the years

ending Feb. 28th, 1844, 1845, and 1846, being respectively

only 54, 43, and 36.

It is not my intention to give a scientific analysis of this

fever
;
indeed, I want the materials for so doing. My aim is

to give a general account of the symptoms and pathology of

the fever, its causes, the varying phases of it as the weather
and the locale of the fever changed, and its analogy and
contrasts to the epidemic fevers of other places and seasons.

The fever was characterised by abdominal disturbance
; a

want of energy in the nervous system, sensation being
blunted, the muscular actions enfeebled, and the intelligence

1 From the London Medical Gazette, vol iv., 1847, p. 59.

E E 2
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either torpid or disturbed ; and by a feeble, often quick

pulse. It was ushered in by a succession of rigors, each

followed by heat of surface, ending usually in perspiration.

Uneasiness and disturbance of the abdomen, and diarrhoea,

were almost universal. The tongue varied much ; it was in

some cases moist and pale, or furred, being always more red

and clean at the margins
; in others its surface was red and

glazed, either moist and of a shining smoothness, or dry as if

varnished, being often marked by shallow fissures
; in other

cases, and these were of the worst class, the tongue was dry,

fissured, coated with a dark brown film ; in such cases sordes

collected on the teeth.

The countenance always bore the stamp of the disease,

having the expression in every feature of blunted sensation,

feeble nervous energy, and sluggish intellect. The lips

quivered
; the cheeks, nostrils, and eyelids, were tremulous

;

the tongue was protruded slowly, and was in motion over the

whole surface. The eyes were usually dim, and the hearing

dull ; the limbs were feeble, and the movements slow.

Headache was frequent, and thirst, though present, was not

extreme.

A great proportion of the cases were mild ; some of them,

indeed, ephemeral ; but they all partook of the same general

type. In all of them there was abdominal derangement.

The worst cases were marked by extreme debility, partial

unconsciousness, muttering delirium, great abdominal disten-

sion, and profuse diarrhoea—often of dark, offensive, some-

times of bloody stools. Certain of the cases—and these,

which were of the most intractable sort, were fortunately but

few in number—lay coiled up, almost insensible, uttering

constantly, night and day, at each expiration, a loud, dismal,

crying moan. The pupils were dilated. The abdomen was

distended
; diarrhoea alternated with constipation. On
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emptying the bowels, these cases were, for a short time, less

noisy; but these intermissions were short and imperfect.

Out of four such cases—they were boys—one recovered after

keeping up incessant noisy cries for about a fortnight. Opium

and henbane in repeated doses,, combined with other treat-

ment, seemed to silence the cries of this boy. In these cases

there were ulcerations, though to no unusual extent, of the

aggregate glands in the ileum. Vomiting, epistaxis, and

bleeding fiom the gums, cough with bronchitis, hoarseness,

loss of voice, and redness of the fauces, were frequent com-

plications. One poor fellow could scarcely breathe for

oedema of the epiglottis and glottis.

Of the 223 cases admitted, 19 have proved fatal. In 18 of

these that I examined, the Peyer's follicles in the ileum were

enlarged in 17, in 13 of which there were ulcerated patches

of greater or less extent. In three of these cases there were

ulcers on the mucous coat of the colon
; and in one remaining

case there were ulcers on the colon, although the Peyer's

follicles appeared healthy. In many of these it was noticed

that the mesenteric glands were much enlarged and softened.

The spleen was usually normal in size and consistence.

The lungs were gorged and solid at the posterior part in

many of the cases, and in four there were patches of

pneumonia.

The brain was normal in the majority of the examined
cases, even when the head symptoms had been severe. In a

few the brain was congested ; in others there was slight sub-

arachnoid effusion; and in one case, in whom there was a

subdued maniacal delirium, with strabismus, the membranes
were unusually dry, and the arachnoid at the base of the

brain was thickened and opaque.

In one case there was pleuritis, with a thick, soft, new
membrane over the lower lobe of the right lung. In another
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case there was pleuritis combined with pneumonia of the
right lung.

Two women died after abortion
; in one peritonitis was

present.

During the first two months nearly the whole of the cases
came from two circumscribed districts in two large populous
manufacturing villages within a mile of Nottingham. These
districts Dr. Hutchinson and Dr. J. C. Williams, physicians
to the hospital, and myself, examined with great care. In
one of these districts, New Lenton, the fever prevailed in

certain yards in which the privies were open to the rain and
sun, and in certain streets that were neither paved nor

macadamized, and in which the channels were a succession of
small filthy pools. Adjoining yards, in which the privies

were closed, and an adjoining clean well-drained street, were
quite free from fever. This district was on a rising ground,
being about sixty feet above the level of the flat of the river

Leeri, in the meadows of which river were foetid, half stagnant,
open ditches. These ditches were polluted by the decom-
posing vegetable refuse from some starch works, and by
offensive animal matter from a skin yard. Close to these
filthy ditches fever cases prevailed, as I was informed by Dr.

Hutchinson and Dr. Williams. In one yard in Radford,
the other district alluded to, in which were five privies, the
filth from one of which ran into the yard, out of forty

inhabitants twenty-one were attacked with fever.

In no previous summer to this, for many years, has the
heat been so excessive and so early. My friend Mr. E. J.

Lowe, whose meteorological observations are published in the

quarterly returns from the Registrar-General of Deaths, has
favoured me with his accurate meteorological observations
for the past summer. From these I find that, during the
greater part of June, the mean temperature was from 7 to
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14 degrees above the usual mean. After falling below the

mean for a month, the temperature rose again above it at the

end of July ; fell below the mean in the middle of August

;

was above it by 7 or 8 degrees during the whole of

September ; and was considerably below the mean during

the whole of October.

The excessive heat of June acted to decompose the animal

and vegetable matter in the open privies, and in the unformed

streets of New Lenton and Radford. Both of the infected

districts were offensive to the smell. Diarrhoea prevailed

during the month of June, and was the immediate precursor

of the fever. The open privies were, in many parts of the

districts, the manifest foci of the fever. Sir John Pringle, in

his Observations on the Diseases of the Army, says, speaking

of dysentery in the camp :— " Of this the chief fomes seemed

to be the foul straw and the privies : for as soon as we

left that ground the sickness visibly abated "
(p. 27). At

p. 103, he states, that " human excrement lying about the

camp in hot weather, when the dysentery is frequent," is one

of the chief causes of sickness. Elsewhere, p. 353, after

showing that ordinary faeces are less, if at all, infectious,

owing to the antiseptic action of urine, he says, " The case is

different in putrid diseases, and especially in dysentery,

where the faeces are highly corrupted and contagious." It

cannot be questioned that the diarrhceal faeces that abounded

in the open privies immediately before the access of the

fever would pollute the atmosphere, when acted upon by the

sun. much more than healthy faeces,

It was delightful to see the rapidity with which bad cases

rallied, when removed from the polluted districts to the

wards of the hospital. As Dr. Cheyne says, 1 " The accomo-

Dublin Hospital Reports.



IL1 REMARKS ON THE FEVER OF

dation and regimen of the house produce a favourable change
in the complexion of the disease in a single night." Dr.
Pritchard shows how, in the same epidemic, those cases of
fever admitted into the large airy wards of one hospital
improved much more than those admitted into the small
close wards of another hospital. The over-crowded filthy hos-
pitals of conquered armies, crowded and filthy gaols and
ships, have ever been generators of fever, especially in hot
seasons.

We noticed that the improvement in our cases, so happy
at first when they were removed from the infected districts

to our wards, was less marked after many cases had been
admitted. We found that improving cases often relapsed
when additional bad cases entered their wards. When they
were removed to purer wards, improvement was again
immediate. One patient was removed four times, each time
to a purer ward, and each time with marked advantage. Sir

John Pringle shows that in a well-aired hospital dysentery
did not spread (p. 64) ; while in a hot crowded hospital the

rest of the patients, the apothecaries, and nurses, were seized

with the flux, which spread to most of the inhabitants of the

village. "To this acceded a still more formidable disease,

namely, the hospital or jail-fever, an inseparable attendant of

foul air from crowds and animal corruption "
(p. 27). Several

of our convalescent cases that returned to the infected

districts were speedily re-admitted suffering from relapse.

Dr. Hutchinson, Dr. Williams, and myself, joined to

certify, under the " Contagious Diseases Act," that the

nuisances described were dangerous to life; but the Act we
found to be worse than useless. All that it warrants is, the

removal of a nuisance; it does not prevent its re-accumula-

tion. The filthy privies were emptied, but the owners were

not obliged to close them from the influence of the weather.
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The stirring up of the filth caused an intolerable stench, and

immediately the number of fever cases increased.

Although many of the cases were from among the very

poor, very many were in good circumstances. This Dr.

Hutchinson, Dr. J. C. Williams, and myself carefully

verified.

We felt that the early cases of fever from Lenton and

Radford were conclusive as to the effect of a polluted

atmosphere in exciting the fever. The case was simple and

easily inquired into ; we could put our fingers, as it were, on

the very causes of the disease.

In August the epidemic showed itself in a few cases

in Nottingham. In September and October the numbers
gradually increased, until November, when they rapidly

diminished.

I did not inspect those parts of Nottingham from which
our cases came

;
but, as a general result, I know that the

filthy ill-drained parts of the town were the chief centres of

supply.

My friend Dr. Stiff, one of the surgeons of the Nottingham
Union, showed me the places where his fever cases lay. It

was remarkable to see how they clustered round exposed
privies and exposed filthy drains. The houses close to six

of the privies and three of the filthy open drains contained

45 cases of fever ; whereas the neighbouring houses distant

from the privies, and the neighbouring streets away from the
filthy drains, though inhabited by persons equally poor, were
comparatively free from fever.

If every fever appearing in this kingdom bore similar

characters to this, we should no longer be at issue with the
great French pathologists as to the nature of fever. In
almost every particular the description of the " fievre

typhoidc" contained in M. Louis's admirable analysis of that
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disease would answer for the description of this epidemic. In
all his cases, as in all ours, there were diarrhoea and ab-
dominal distension

; in every autopsy with him, as with us,

with one exception, the Peyer's follicles were enlarged, and
frequently ulcerated. The mesenteric glands were enlarged

in all his cases, and they were so in those of ours in which
they were noticed. In his experience, as in ours, epistaxis,

vomiting, and inflamed fauces, were frequent complications.

The rose-coloured pimples that he found seated on the

abdomen I observed in 5 or 6 out of 15 or 16 cases. In

t hese great features our epidemic and the " fievre typhoide "

were identical ; the essential difference between the two
epidemics being, that in M. Louis's experience, the spleen

was enlarged in 36, and softened in 34 cases out of 46

;

whereas with us, of ten spleens that were weighed, four

weighed six ounces, and the rest from five to three ounces.

In one or two of our cases the spleen was softened and
enlarged. While this epidemic was identical with the fever

prevailing in Paris, in every essential, except enlargement of

the spleen, it. differed in the same essentials, along with the

" fievre typhoide," from the winter typhus of Edinburgh,

Dublin, and London. Drs. Henderson and Reid. in their

report of the typhus in Edinburgh, 1 state that the

elliptical patches of Peyer were elevated in four cases

only out of 41 ; "on two of these there were slight ulcer-

ations. In none of them were the mesenteric glands

enlarged. Constipation was more frequent than diarrhoea
;

indeed, the latter was the exception ; and the majority

of cases—108 out of 130—had either the petechial or

the measly eruption to which Dr. Peebles 2 and Dr. Roupell 3

have lately called attention. This exanthematous eruption,

1 Edin. Med. ana Surg. Joum. lii. 429. 2 Ibid. xliv. 356.

3 Ibid. lii. 490.
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resembling that in measles, was observed by the great

Sydenham in the winter epidemic fever of 1650. 1

Our fever, like the " fievre typhoide," differed from the

typhus fever in the invariable affection of the elliptical

patches, the enlargement of the mesenteric glands, the pre-

valence of diarrhoea, the absence of exanthematous and
petechial eruptions (we had but one patient with petechias)

and the presence, in five or six observed cases, of rose-

coloured papulae.

This fever differs both from the "fievre typhoide" and
typhus, in the usual absence of affection of the spleen, that

organ having been normal in five only out of 41 cases of

typhus : and in the "fievre typhoide " in 10 cases out of 46.
I do not take notice of the numerous points in which the

three epidemics are analogous—analogies so close, that the
typhus and "fievre typhoide" have generally been con-
founded. Alleix, Shattuck, and Lombard, quoted by Louis, 2

have noted the chief differences, and Dr. Stewart 3 has ably
analysed many of them.

As so strong an analogy, amounting almost to identity,

exists between the epidemic of this neighbourhood and that
of Paris, we must look for some analogous influences to
produce them. The analogy of seasons this year is as
striking as the analogy of epidemics. We have had the
summer of a warm climate. We have had this summer, in

common with all Europe, through the world-pervading
influences developed by Humboldt in his great work Cosmos,
and in his earlier works.

The diseases of hot and warm climates differ from those of
temperate and cold climates, in that affections of the liver,

stomach, and intestines, prevail in the former, and those of

' Schednla Monitoria, sec. 5. * LouiS) Fih,re Typhoide, ii. 3 r 5 .

3 Edin. fount. Iiv. 289.
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the lungs in the latter. As the summer of this country is

analogous to warm climates, so are the characteristic diseases
of our summer to be classed with the characteristic diseases
of warm climates.

I have extracted from the Report of the Registrar General
the following comparative statement of the number in
summer and winter of those diseases characteristic of the
summer season, occurring in London in 1841.

Summer Quarter

Diarrhoea .... 477
Dysentery ... 71 .

Cholera .... 101

Gastritis .... 410 .

Winter Quarter.

• • 79
. . 22

. . o

. . 205

1059 307

During the same year "there were of chest diseases, exclud-
ing phthisis—

Winter Quarter. Summer Quarter.

3088 Io67

It is unfortunate that the Registrar-General groups all

fevers under the common head of typhus, combining, as we
shall see presently, the opposite forms of fever of winter and
spring, and of autumn.

As the fevers, as well as the diseases of warm countries,

differ in their type from those of cold countries, so do the
fevers as well as the diseases of autumn differ from those of
spring.

Through MM. Louis, Chomel, and others, we know that
fever with affection of Peyer's patches exists in France, and
through various American pathologists, quoted by Louis,
that the same exists in New England.

Dr. Cheyne states that ulcers on the Peyer's patches pre-
vailed in all cases of the fever that appeared in the autumn
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of 1816, and lasted till December. 1 In January such cases

gave place to fevers in which the bowels were never affected. 2

Dr. Law, speaking of the Dublin epidemic of 1836, says:
" Thus in winter and summer have we had it accompanied by
bronchitis." Gastro-enteritis was then not seen. " In sum-
mer and autumn the epidemic assumed more the character
of gastro-enteritis."

Dr. Christison states that affection of the Peyer's patches
is more frequent in London than in Edinburgh.3 Sydenham
informs us that dysentery and dysenteric fevers, which were,
I feel assured, often identical with our present autumnal
fever, appeared in the autumns of 1669, 1671-2 (iv. 3, 2, 4,
sec. 6), and in autumn 1675 (v. 4, sec. 5). The dysentery and
diarrhoeal fevers of autumn gave place, in winter, to measles
in 1670 (iv. 4), 1674 (v. i), and 1676; to a winter fever, with
chest affections, in 1673 (v. 1), and 1675 (v. 5), and in 1685 4

to a fever referred to above, which was doubtless identical
with our typhus; having, like it, petechia and an eruption
like measles. It is perhaps worth remarking, that measles,
the eruption of which is so closely simulated by that
appearing in typhus, was, in Sydenham's experience,
invariably a winter epidemic. This is an illustration I con-
ceive, of Sydenham's law, that " Whatever distemper prevails
over the rest will be found to preside over them during that
year, and to the disposition thereof all the then reigning
epidemics accommodate themselves so far as their nature
permits." 5

Not only may the form of fever characteristic of warm

1 Dublin Hospital Reports.
2 DublinJournal of Med. Sc. xii. 178.
:f Libr. of Med. i. 139.
4 Schedula Moniioria.
6 Swan's Translation, i. 2.
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countries appear in Britain in warm seasons, but the typhus
fever of Edinburgh closely tallies with a fever observed by
Dr. Peebles in Leghorn, 1 in the winter of 1817, brought on
by the same causes that so often give rise to the typhus of

Edinburgh and Dublin
;

namely, cold and want of food
;

aiding these causes, contagion farther produced the disease

which was prolonged far into summer.
In New York and Philadelphia, a fever identical with the

"fievre typhoide," usually prevails. 2 Coventry and Wil-
loughby describe, in the New York Medical Journal, iii. 9,

iv. 204, the symptoms of this fever in New York and the

Lake Country. Dr. Coventry attributes the fever in the half-

reclaimed forest lands, and the drying swamps, to the dead
decaying vegetable matter ; in New York, to the moist and
fcetid land reclaimed from the sea. Dr. Graham, 3 after

stating that the " fievre typhoide " is frequent at Philadelphia,

describes a fever occurring in the winter and spring and cold

summer of 1836, that tallies with the British typhus. In

only one autopsy out of about fifty was affection of the

glands of Peyer observable. Not only may the fever, then,

that prevails in warm climates appear in temperate climates

during the warm season, but the fever, also, of cold climates,

and of the cold season in temperate climates, may appear in

warm climates, when the seasons are unusually cold, and

food unusually scanty. Sydenham observes, " that some

diseases happen indiscriminately at any time, whilst many
others, by a secret tendency of nature, follow the seasons

of the year with as much certainty as some birds and plants."

(Preface, ii)

The fever, accompanied with affection of the mesenteric

glands and Peyer's patches, takes its rise in autumn in this

1 Edin. Journal, xliv. 356.
2 Louis, Fievre Typhoide, i. wi.

3 Dublin Journal, xii. 148.
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country, and chiefly in summer in warm countries. The

present epidemic, in the opinion of all of us who saw the

source of the disease, certainly arose from the foul condition

of the atmosphere due to the rotting of vegetable and animal

matter. This poisonous effluvium is highly appreciable by

the smell ; it is undoubtedly drawn into the lungs at each

inspiration, and whether it consists of animalculae, as Drs. C.

J. Williams and Henle suppose, or of particles of decom-

posed matter, like musk, too subtle to be detected by our

present means of investigation, the effluvium certainly pene-

trates with the air, through the lungs into the blood, and is

carried by the blood to all the nerves and to every part of the

frame. Tainted food and depressing influences, and other

causes, doubtless fit the frame to yield to the poison.

The epidemic was manifestly contagious in this institution.

Most of the nurses, and two of the pupils, were attacked. I

believe contagion acts in like manner with the original

effluvia
;
indeed, the effluvia from the body impregnate and

poison the air which is breathed into the lungs
; contact may

favour the action, but one nurse who slept away from the

fever cases, though she suffered from bronchial affections, did

not take the fever.

Through the influence of contagion the winter typhus is

prolonged into summer, and the autumn fever is prolonged
into winter

;
the two forms of fever thus overlapping each

other.

Dr. Southwood Smith justly observes in his work on Fever

(p. 41), that "the fever of one country is not the same as the
fever of any other country ; in the same country the fever of
one season is not the same as the fever of any other season

;

and even the fever of the same season is not the same in any
two individuals."

It is to the co-operation of causes that we must look to
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unfold this varied aspect of fever. Blending with the pollu-

tion of the air, or with cold, or contagion, are many other

causes co-operating to produce fever. Tainted food, mental

depression, want of cleanliness, organic debility of constitu-

tion, previous disease, and many other causes, combine to

engender fever.

Need we marvel that different epidemics and the fever in

different individuals in the same epidemic present along with

identifying analogies characteristic differences ? Let any one

element co-operating with other elements in the production

of fever be omitted, or be present in different proportions,

and the whole resulting effect must be modified.

While the invariable occurrence of affection of the aggre-

gate glands, and of the mesenteric glands, exists both in the

fever with which we have just been visited, and in the "fievre

typhoide ;" I feel with Dr. Hodgkin "that this pathological

condition is not the essence and cause of fever, but that

febrile disturbance being produced, these glands are the parts

particularly disposed to become the seat of local affection, as

a secondary event." 1

In this fever I conceive that the poisonous effluvia, being

inhaled, pass into and gradually accumulate in the blood.

The polluted blood circulating through the system acts both

on the extremities of the sentient, the motor, and the

secretory nerves, and on the nervous centres. Sensation is

blunted, the muscular powers are enfeebled, the mind be-

comes torpid, influenced to this torpor chiefly by blunted

sensation. The mental disturbance, the delirium, often more

resembles a dream than true delirium. Rouse the patient

from his muttering torpor, recall him to sensation, and for the

moment he is sensible.

As Dr. Hodgkin has put forward, I believe, that fever

3 Lectures on Morbid Ana (amy, vol. i. p. 485.



NOTTINGHAM AND THE NEIGHBOURHOOD. 433

consists "in the suspension, or, at least, very considerable

interruption, of that process by which, during health, the

various parts of the system are continually undergoing a

change, the old materials being removed, whilst others are

substituted in their place." 1 Secretion is defective, the

materials that ought to be cast off by the urine, the perspira-

tion, the bile, and probably the lungs, accumulate in the

system. As Dr. C. J. B. Williams says, "the distinctive

materials of the secretions of urine and bile appear to poison

the system if not separated from the blood. The sudden
suppression of the urine causes typhoid symptoms." 2 In

fever, the flow of urine is diminished, the proportion of urea
in the urine is lessened, and in Dr. Henderson's cases, in

the remarkable Scotch epidemic of 1843, urea was detected
in the blood. As in fever, the food is not properly assimi-

lated, and animal heat, on the principle developed by Chossat,
is not properly generated. Long-standing and severe cases
of fever often perish from deficiency of animal heat, unless
the heat be artificially sustained. It is manifest that what-
ever cause or combination of causes may arrest or impede
the secretions may cause fever.

By following up the labours of Sydenham, of Hecker, of
Louis, of the many historiographers of fever, by studying
closely the phenomena of the various epidemics, along with
the personal, the local, and the great cosmical influences, we
shall after long labour with certainty discover the main
causes of epidemics.

I think we are justified in concluding that the present
epidemic is nearly identical with the "fievre typhoide" of
Louis. I think it may also be inferred that the autumnal
fever of this country is identical with M. Louis's "

fievre

1 Op. cit., p. 490.

VOL. IV.

3
Principles of Medicine, p. 80.
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typhoide," and that this fever is cut short by cold weather,
just as the form of fever,—typhus, caused by cold, want of
food, contagion, and other such influences—is often cut short

or exchanged for the enteritic type by warm weather.

It was very interesting to note, with the changes in the
weather, the changes in the secondary disorders incident to

the fever. When the weather became colder, early in

October, bronchitis, engorgement of the lungs, or pneumonia
appeared in many of the cases.

Scurvy has been banished from our ships
;

gaol and
hospital fevers from our gaols and hospitals

; . we either

prevent or mitigate the small-pox by vaccination
;
by the

draining of our marshes, ague has almost become in England,
like the plague, an historical disease. These revolutions,

which have annihilated so much disease, have mainly been
the noble work of medical men. They are now adding to

this good work the removal of many of those causes that

engender autumnal fevers, and the diseases caused by a

tainted atmosphere
; and medical men combine with states-

men in showing the need of food and warm clothing for the

prevention of the winter typhus fever, and diseases of an
allied class. 1

I intended to have made a few remarks on the treatment

which was followed by the physicians of the Hospital, Dr.

Hutchinson, Dr. J. C. B. Williams, and Dr. Storer, but that the

interest and extent of the subject have led me on to a length

far beyond my original intention. In conclusion I cannot

refrain from expressing a hope that other observers will make
known the phenomena presented by the present epidemic

elsewhere, which I have reason for believing is extensively

spread over a great part of England.

1 There is an able analysis of the British and French Fevers in Dr.
Forbes' s Journal, xii. 292.
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ADDRESS IN MEDICINE. 1

Mr. President and Gentlemen—Our age is marked by
experiment and exact inquiry, directness of aim, and the

skilled power to do the work required of us with complete-

ness and economy. The labour of the past is surpassed, but

not superseded ; and while nothing that has been done is

lost, invention awakes invention, discovery discovery. Each
advance is a fresh starting-point for the future labourer. It

is, indeed, everywhere taken for granted that good as this or

that work may be, better work, more simple and more to the

purpose, remains before us.

!• The ship, the bridge, the rail, the telegraph, and the gun,

of the present day, as compared with those of the past, are

types and marks of the skill, precision, and advancing energy

of the time. Nature, closely questioned, unfolds herself to us

more and more every year. Force and matter, working

together and moulded by science, produce new forms, and

show powers hitherto unknown.

Medicine, too, partakes of this movement that is going on
all around us. The knowlege of disease is becoming, at the

same time, more accurate and more large. Each year gives

us a better knowledge of what remedies can do, and what
they cannot do. If the spirit of scepticism has shaken the

belief of a few in the medicinal means at our command, that

1 Delivered before the British Medical Association, 1873.

F F 2
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spirit has aroused inquiry, and converted belief, which is

shifting, into knowledge, which is secure.

Those great old forms of medicine, the tincture of the
muriate of iron, the sulphate of quinine, the iodide of potas-

sium, opium, the infusion of digitalis, that have served our
fathers well, serve us better. We know what they can do,

when they are wanted and when they are not wanted ; and
with gathered power we apply them at the proper moment.
Then science adds to those recently discovered remedies of

the day just gone by, chloroform and bromide of potassium,

the newly-discovered agent of this very day, chloral. So our

knowledge of disease ripens, and our aims in its treatment

become more precise; and men, all men, ask themselves at

each step they take, why they do this or that ; reason takes

the place of routine, and rational medicine becomes the

common property of the profession.

Side by side with the use of medicine, and not second to

it, is the so-called hygienic treatment of disease—the study

and regulation of the vital forces. The influence that the

physician exercises over the mind, and through the mind
over the body ; the soothing or stimulation of the nervous

power ; the calming of exaltation, or the stirring up of

apathy ; the quieting of the over-busy brain, or the spurring

of the flaccid will ; the repose of over-used powers, or the

awaking of suspended vital functions ; the subduing of the

over-sensitive skin, or the stimulating of it when wan, muddy,

and lifeless ; the limiting of supplies to the over-fed frame, or

the repair of the body wasting from sickness by the proper

kinds of food and stimulants; the bringing into play, and so

again into existence, muscle that after being paralysed by
disease has shrunk from disuse : these are among the aims that

the physician seeks to accomplish ; and these are among the

methods which he seeks to employ irrespectively of, but by no
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means without the use of, medicine. These are among the

agencies that you hold in your power in the treatment of

disease, and that you, each of you, exercise daily in coping

with the various forms of malady, of ailment, and constitution.

There is a method of treatment, that of rest and ease,

belonging to this great class, that I have been employing with

deep interest in the treatment of acute rheumatism and acute

gout, for some years. I think it not impossible that, as this

subject interests me so nearly in its practice, it may interest

you in its telling. I shall, therefore, at once proceed to narrate

to you my experience in this method of treatment.

Rest and Ease.

During the last four years I have submitted all my patients

in St. Mary's Hospital, affected with acute rheumatism and
acute gout, to a rigid system of absolute rest, protection from
external injury, gentle pressure, equal warmth, and the

removal of pain, chiefly by treatment from without. Those
two diseases, so often apparently identical, differ essentially,

as you know, in this—that, while acute rheumatism attacks
those whose blood and tissues are previously healthy, and is

produced by overwork and exposure, acute gout seizes upon
persons whose blood and tissues are already affected, uric

acid being present in excess. In acute gout, therefore, I gave
iodide of potassium, and sometimes colchicum, in the hope of
getting rid of the special poison. But in acute rheumatism I

gave no internal medicine during the active stages of the
disease, unless it was called for by some special reason. I

gave my patients no coloured or flavoured liquid to make
them think they were taking medicine when they were not
doing so. I do not think it quite right ; and I do not find it

needful to employ such a system of fiction. If we do so, we
complicate the observations, and we deprive ourselves of' the
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help that the patient gives us when he understands the aim
of the method of treatment.

Whatever may be the line of treatment adopted for disease,

the influence of that treatment on the disease itself is less

than the physician is apt to think. The great majority of
acute diseases tend to get well. They have, so to speak, a
lifetime of their own, with its periods of growth, maturity,
and decline. They are the passing tenants of the body
which they occupy, often with great injury, for a limited
time. Treatment cannot change their nature—cannot expel
them at once— cannot quench them— cannot materially

shorten or prolong their existence. But treatment can lessen

the sufferings of the body occupied by disease, shield it from
outer injury, repair its waste, and support and reinforce its

powers
;

it can quicken the sluggish action of organs whose
duty it is to clear out the accumulating poison from the

blood
;
and it can ward off those causes that tend to increase

or reawaken the disease, and lessen the intensity of its action,

inflammatory or otherwise, especially upon the local structures.

To watch, then, the treatment of a disease is to watch, not, so to

speak, the remedy and its immediate effects, but the disease

itself, and its behaviour during a certain method of treatment.

The thoughtful physician, while taking note of this or that

change in the malady, knows that such change is due mainly

to the natural growth of the disease, and does not attribute it

to the means which he has employed, unless he have grounds

for doing so. Having, however, a complete knowledge of the

natural changes through which the disease passes from its

beginning to its end, he is able, with something like precision,

to say that the plan of treatment pursued has prevented the

undue development of the affection, and has lessened its evil

effects on the body. In studying, then, the progress of these

diseases, acute rheumatism and acute gout, under this method
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of treatment—by rest and ease—we are studying the disease

itself, and the swaying influences upon it that this method

may induce.

In the examination of these cases I shall avoid all com-

parison of them with those of the same diseases observed by

other physicians, and even with those previously treated by

myself in the wards of the hospital. How can you compare

one set of cases with another set ? Each patient has his own
character, and his disease presents its own peculiar features.

Cases unduly severe or unwontedly mild, are apt to come
in groups, extending often over a long period. The strict

comparison of one series with another becomes therefore

impossible.

From the summary placed in your hands, which contains a

short narrative of each patient, you will see that during the

two years and a half ending May, 1868, I have treated 101

patients on this method
; and that of these seventy-four were

affected with acute rheumatism, twenty-three with acute gout,

and four with one or other of those diseases, their characters

being doubtful. During a considerable period my colleague,

Dr. Cheadle, joined me in the examination of these patients.

It would be out of place for me to give you here a rigid

analysis of those cases
;
but, taking certain points of interest

that present themselves in the series, I shall consider the

affection of the joints, and the inflammation of the heart, in

its interior and on its exterior, keeping steadily in view the
influence of the treatment by rest and ease on the disease.

The Joints.—In a large proportion of the cases of Acute
Rheumatism the affected joints soon lost their pain and
diminished in size, after the patients were placed in bed
and the inflamed parts were drenched with belladonna and
chloroform liniment, and surrounded by cotton-wool, with a
covering of flannel pinned over it so as to make a comfortable
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amount of pressure. Over all the cradle was placed to
keep off the weight of the bed-clothes, the toes being raised
when the ankles were affected, so as to take the pressure of
the tendons off their inflamed sheaths. The joints were
usually at once relieved by the application of the chloroform,
the belladonna keeping up that relief

;
and, as a rule, the

swelling of the structures and the increased amount of syno-
vial fluid diminished steadily from day to day, as you will see
in the table at p. 25, illustrating this point, placed in your
hands. The facts speak for themselves. In one man (411,
Henry T.), the knee lessened from 151 inches on the fourth
day to 14 inches on the sixth

; and in another (424, Thomas
F.), from 14J inches, on the first day to I2§ on the seventh.
I need not mention to you other equally notable instances to
the same effect, for they are printed on the table in your
hands. I cannot, however, forbear naming one more case

that excited some interest in the wards. In this patient (444,
Jane C), Mr. Salaman, now assistant-surgeon in our Indian
army, made careful measurements of the joints without
disturbing them. The right knee lessened in size more than
two inches from the first day to the fourth; and, what is

more remarkable, the right wrist measured ten inches on the

seventh, and less than eight on the eleventh day.

Sometimes the pain and swelling of the joints remained, or

even increased, raising the temperature, distressing the patient,

preventing sleep, and increasing the action of the heart. Then
the application of leeches, or the injection under the skin of

morphia, was employed, often with great relief, and with the

effect, especially after the application of leeches, of lowering

the heat of the joint and the temperature of the whole body,

and so of calming the action of the heart.

The inflammation of the joints entirely ceased within

eleven days in almost one-half, and within twenty-one days
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in five-sixths of those patients that were not affected with

endocarditis, and in those who were only threatened with it.

But the inflammation of the joints was much more pro-

longed and tedious in a large proportion of those affected

with inflammation of the heart, whether within or without.

Thus in less than a third the joints were free from pain before

the eleventh day, while in almost a half the pain lasted

beyond twenty-one days. Of these last one-half experienced

a relapse, which was often brought on by the too early use

of the limbs after they were freed from the fetters of pain.

In every case, with the renewal of the inflammation there was
a return of the high temperature, the latter being undeniably

caused by the former.

The illustration that I have given you becomes more
striking when put into simple figures. Of 27 cases affected

with endocarditis, the joints continued to be inflamed in 13

after the twenty-first day ; while only 5 were so affected out
of 33 who had no endocarditis, or were only threatened with
it, as you may observe in the table placed in your hands.

This brings me face to face with the pregnant truth, that if

we would treat the heart successfully we must treat the in-

flamed joints successfully. By doing so we remove four

distinct causes, each of which requires from the heart a larger

and more rapid supply of blood, and increased force of

action. We lessen the amount and rate of the blood sent to

the inflamed parts
; we diminish the temperature of the body,

and often the amount of perspiration; we assuage the pain
that of itself frequently gives violence to the beating of the
heart

;
and wc remove that mental distress, that anxious

sense which oppresses, and may even overpower, the action of
the organ.

The pivot upon which the treatment of acute rheumatism
turns is the lessening of the labour of the heart ; for when



442 ADDRESS IN MEDICINE.

that organ is inflamed or tends to be so, each increase in
the force it employs may kindle or stir up the inflammation,
which may, on the other hand, be subdued or prevented by
giving rest and ease to the affected limbs, and so calming the
action of the heart.

Before I leave the joints, I must touch upon that class of
cases that present the great difficulty in treatment-those,
namely, that do not tend to get well, that cannot be classed
with acute gout-and that yet differ altogether in their be-
haviour from those that happily form a large majority of
the patients affected with acute rheumatism.
Of the 74 cases of acute rheumatism, in 19, or over one-

fourth, the joints were inflamed for more than twenty-
one days. In one-half of them there was a relapse, which
was usually traceable either to the over-use or the exposure
of the joints too soon after the passing away of pain and
swelling. I find that this relapse tends to come on if the
patient use the limbs before three or four days have elapsed
after the temperature of the body has reached its standard,
and after all the joints are free from pain. I now lay down a
rigorous rule of the ward founded upon this observation

; and
of late these relapses have been much less frequent among
my patients. And here it is that you must enlist the patients
in the treatment. They nearly all desire to use their limbs,
and to get up as soon as the pain has left them. When, how-
ever, you make them understand that if they do so too soon
they will have a relapse, and that, if they have, the case may
become much more tedious, they cheerfully submit to the
discipline.

But, besides the relapsing cases, a set of patients, amount-
ing to one in seven of the whole, retained the joint-affection

for more than twenty-one days.

The younger the patient the more rapid was the recovery



ADDRESS IN MEDICINE. 443

of the joints. Thus, of those at or under the age of 20, in

one-half the joints were well within eleven days ;
while of

those between 21 and 25, only one-fourth were so within that

time. The scale turned after the age of 20 ;
and, while in

one-third of those between 21 and 25, the joints were still

affected after the twenty-first day, they were so in only

one-sixth of those who had not passed that age.

With increasing years there is a greater tendency to pro-

longed affection of the joints, and to relapse in those affected

with acute rheumatism. I have felt that these prolonged

cases, while they belong to the acute rheumatism group, are

partially allied to acute gout, and that they tend to develop

into that disease. This view is supported by the fact that

several of my patients affected with acute gout, whose habits

were not such as to engender the disease, had suffered from

acute rheumatism when quite young.

I have for some time tended to treat these cases, so soon

as they declare themselves, in the same way as I treat gout,

giving the iodide of potassium, or sometimes the bromide,

accompanied by tartrated iron, with, I think, good effect.

The cases of acute gout, on the whole, did well—all in

fact, but one, who died with double valve-disease and con-

tracted granular kidney. These patients, like others, derived

immediate relief from the use of the belladonna and chloro-

form liniment, the application of cotton, and the protection of
the cradle. While, however, those affected with acute rheu-
matism gained comfort from a moderate amount of pressure
over the joints, made in the manner already described, those
affected with acute gout could only bear very slight pressure.
This pressure was always applied so as to be comfortable to
the patient, and if it ceased to be so, was immediately
relaxed.

All the cases improved during the first few days. The
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joints were quite free from pain and swelling in twelve of
them in eleven days, and in five more within twenty- one
days. But the tendency to relapse in these cases was great,
more so than even in those of acute rheumatism, affected with
endocarditis. Nearly half (eight out of seventeen) of those
in whom the joints were well before the twenty-first day
suffered from relapse. In some of them the relapse was
caused by using the limbs too soon. The tendency to
relapse was less frequent in those to whom the iodide of
potassium was given early (usually the first day), than in
those who took that medicine later, or not at all.

The amount of the secretion from the kidneys increased
somewhat when the iodide was given, but not always, as may
be seen in the table. It would therefore appear that the
amount of good done by the iodide is more than is accounted
for by that increase.

The results, then, of the observations of my cases of gout,
shortly stated, are these : The joints rapidly improve under
the influence of rest and ease, but they tend to relapse even
when that method is carried out.

The tendency to relapse is lessened by the employment of
the iodide of potassium. It appeared to me that the cases did

well when I gave iron with the iodide. It is, therefore,

desirable from the very first to combine the two, which I am
now in the habit of doing ; for iron unquestionably tends to

increase the amount of red corpuscles, and we know how
deficient they become in acute gout. There is reason also to

say that the iodide itself tends to lessen, rather than increase,

the red particles, unless by its administration, as in syphilis,

the patient is restored to health, and so makes red blood in

spite of the iodide. The form that I employ is the tartrated

iron. I was desirous of seeing the effects of the iodide on

the disease when treated by rest and ease without colchicum,
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but the few patients to whom I gave that" medicine un-

questionably did well, and I feel certain that in these

cases it is right to give it for a few days during the acute

or inflammatory period.

The Heart.—It will have been seen, from what I have just

said, that, when I am looking at the inflamed joints in acute

rheumatism, I am thinking of the heart. How can it be

otherwise ?

You see the limbs powerless
;
every joint swollen, tender

and painful ; and the expression of deep helpless suffering on

the face. The first turn of the mind is to find relief for that

external pain. But you know that, within a given number of

days—you may count them on your fingers—those limbs,

now so inflamed and shapeless, will lose their suffering, return

to the symmetry of their form, and regain their power,

and with it the strong desire to escape from their enforced

weariness, and to exercise that power.

But you know that, while the outworks are thus visibly

attacked, the enemy is already in the citadel ; and that this

disease, which in its very nature attacks the limbs, in its

very nature attacks the heart also, and at the same time

that it seizes upon the limbs ; that is to say, almost or quite

at the beginning of the illness.

In my cases, exactly one-half were affected with inflamma-

tion of the heart, and of these, all but three (371, 428, 433)
presented signs or symptoms of the affection at the time of

admission, while two of the three did so on or before the

fourth day after it. In nearly every one of these, that in-

flammation pronounced itself by the immediate language of

the heart itself, by pain in its region, by the anxious
expression of the face and its dusky or glazed hue, and by the
disturbed breathing. All of these may not be present at once,
but they tend to come in their order. And I would here say'
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that the murmur made by the blood passing in the wrong
direction through the crippled valve is by no means the first

indication in point of time.

In most of the cases of endocarditis contained in the paper
now in your hands, the murmur was heard from the first.

But some of them presented a much more impressive and
more certain chain of evidence of the inflammation going on
within the heart, than if you at once heard over the organ a
murmur without that disturbance of the powers of life that
always accompanies the disease during its acute stage.

Let me ask you to look at the case of Mary C. (475, p. 16),
On admission there was tightness in the chest ; next day she
was worse, her face being dusky

; and on the third, her ex-
pression was heavy, but brighter, and there was no tightness
of the chest

;
but the first sound was prolonged almost to a

murmur at the apex, where on the thirteenth day there was
a distinct but feeble murmur.

Then take the very next case (Charles H., 402). On his

admission, the heart's action was tumultuous; there was un-
easiness over that organ and a prolonged first sound, or slight

murmur
;

but, on the fourth day the murmur spoke out,

and was. heard at the apex of the heart and towards the

arm-pit.

In a third patient, Harriet R. (371, p. 15), there was pain

over the region of the heart on the fourth day ; on the tenth

she felt better, and her face was not so flushed as it had been
;

there was then no murmur, but on the next day one appeared
at the apex, showing mitral regurgitation.

Another instance is presented by Martha H. (469, p. 16),

whose face was flushed on the day of admission, when she

presented reduplication of the first sound at the apex. On
the sixth day, mitral and pulmonic murmurs were heard ; and
on the seventh, diastolic aortic murmur.
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It is interesting to note the successive variations of tem-

perature of the body in this patient, which was ioi -

3 on the

fourth day, and fell to 99/3 on the seventh, when all the

murmurs came into play.

In all these instances the murmur, which was generated

after the cessation of the acute symptoms of inflammation of

the heart, disappeared in a varying number of days, and they

all left the hospital free from heart-affection. But the result

was not so happy in the last case of this class that I shall

bring before you. It is that of Mary L. (457, p. 17). On the

day of her admission, she was very feverish, breathing was
difficult, and there was pain over the heart, but no note of

murmur; the temperature was 100. On the third she was
less feverish, and there was a prolonged murmur below the

heart. On the following day, when the temperature had
fallen to 97, there was less pain over the heart, and she

was more animated. But, to overbalance this improvement,
there was a mitral bellows-murmur, which was even audible,

though feeble, below the shoulder-blades.

It is indeed evident that the first effect of inflammation of
the valve would not be to induce regurgitation, which cannot
take place till exudation is deposited on the valve, or its

structure is softened by the inflammation, so as to yield before

the pressure of the blood. This prelude of the murmur—of
the crippling of the valve—in the form of pain, flushed or
dusky face, and anxious expression, is of great practical
value, for it enables us to treat the disease in its very in-

fancy, and before it has had time to damage the structure of
the valve.

Pain in the region of the heart was present in thirteen, and
pain in the chest or tightness in five more, out of the total
number of twenty-eight who were affected with endocarditis,
the pain, as we have just seen, often preceding the murmur.'
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This is consistent with what we see in the affected joints,

where acute pain is present in the early stage, but tends to

lessen when they become swollen. It was customary, when
pain showed itself at the region of the heart, to apply over its

seat the belladonna and chloroform liniment, with cotton-wool,

or a poultice
; and if the suffering was great, or was not

removed by the liniment, a few leeches were placed over

the seat of pain, which invariably produced relief.

These cases were often, so to speak, at first dumb, but their

silent suffering told you more than the loudest rasping or

bellows sound, that would by itself merely say—Here is a

heart not now inflamed, but crippled by a bygone attack-

bygone, but leaving its work done on the damaged structure

of the heart.

In one-half of my cases the heart was, as I have just said,

inflamed
;
but, in addition to those, three-fifths of the patients

in whom endocarditis was not established, presented un-

questionable threatening of that disease ; so that only a fifth

of the whole number stand apart as being absolutely free

from inflammation.

But it is not for me in this place to bring the striking

phases of this disease before you, who are so practically

familiar with them at the bedside. I will, therefore, at once

say what was the result obtained in this series of cases,

treated in the manner I have described to you. I have just

mentioned those cases, amounting to twenty-two, in which

there was a threatening of endocarditis. In all but four of

these the first sound was prolonged usually at the apex, being,

in some of them, murmur-like, or indeed an actual murmur.

In twelve of these cases this sign was accompanied by pain

in the region of the heart, disturbed breathing, flushed face,

anxious countenance, or general illness. The prolongation of

the first sound, when present, was generally audible on the
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first day, and it disappeared in most cases on the seventh or

eighth.

In the four other cases there was pain over the heart, and

its sounds were either absent, or unduly loud, or accompanied
by pulmonic murmur. In one only were the sounds of the

heart absolutely healthy.

Why, then, under these circumstances, do I say that these

patients were only threatened with endocarditis, and not

actually attacked by it ? It is because the suffering and the
signs over the heart soon passed away, and the organ was left

untouched by disease.

If we turn now to those affected with endocarditis, we shall

find that fourteen, or exactly one-half, left the hospital well
and free from cardiac valve-murmur. In one or two of them
there was a murmur over the pulmonary artery limited exactly
to that spot, at the second left space. But I need not tell you
that this points, not to valve disease, but merely to too much
action, too little blood, and too thin a blood in the right
ventricle

;
and that, as the red corpuscles and the volume of

the blood increase, the sound vanishes.

The murmur as it disappeared passed into a prolonged first

sound in eleven of the fourteen cases of endocarditis in which
the patient left the hospital free from valve-murmur. In three
of those cases the murmur was preceded by a prolonged first

sound.

These cases show that a prolonged first sound is closely
allied to a valve-murmur, not merely by the character of its

sound, but also by its actual relation to inflammation of the
interior of the heart, whether established, as in the fourteen
cases just referred to, or only threatened,, as in the twenty-two
previously considered.

Of the remaining cases, we held that seven came in with
valve-murmur of some standing from previous disease This

VOL. IV.
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inference was drawn from the loudness, situation, and quality

of the murmur,.the increased size and force of the ventricle,

usually the right one, and the history of previous attacks,

accompanied by symptoms over the heart, and followed by
palpitation or shortness of breath on exertion. These seven

cases came in with valve-murmur, and went out with it.

The only one of the seven that is open to question as to

its nature is that of Mary H. (455, p. 467) ;
but, at the time,

we made up our minds that she also had old mitral disease,

after considering the many previous attacks, the history, and

the murmur, changing with the changing force of the heart,

for inflammation is told in these cases by this very variation.

Of the remaining seven cases, four presented, after recovery

from the attack of acute rheumatism, a faint murmur or

prolonged first sound at the apex, very different from the

noises heard during the acme of the disease. These four

sustained, I think, no permanent damage to the valves. The

remaining three left the hospital with mitral murmur at the

apex ; and in them mitral disease was probably established.

I say probably, for I have in view patients who have left the

hospital with a murmur which has disappeared after a time,

when they have returned as out-patients.

Pericarditis.—Perhaps one of the most striking peculiarities

in the returns of these cases of acute rheumatism is the very

small number of the patients who have been affected with

pericarditis. They amount to only six. I find that, if I had

drawn the line so as to include two more cases, one of those

patients came in with pericarditis. From the date on which

that patient left the hospital, June 25th, 1869, to this, I can

only find one additional case of pericarditis.

The abstract of the six cases is contained in the tables

with which you have been furnished. It is, therefore, only

needful for me to give a sketch of them. They were all
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males. Three were young men, from 18 to 21 ; and three

ranged from 28 to 34 years of age. The two more recent

cases were also men, aged 22 and 29 respectively, the last

patient being affected with gout.

It will be seen, on examining the tables, that a large

proportion of my cases, amounting to thirty-two out of

seventy-four, were at and below the age of 20, and of these

only three were affected with this disease. Besides these,

two of the cases of endocarditis—John A. (435, p. 465), aged

20, and Mary L., 32 (457, p. 466)—were affected with transient

friction-sound audible in each only one day, so that these

cannot rightly be included among the cases of pericarditis.

As in endocarditis, the valve-murmur is ushered in by an

anxious expression and a dusky hue of the face, pain in the

region of the heart, disturbed breathing, and a prolonged

first sound ; so in pericarditis, the varying to-and-fro friction-

sound, grazing, rubbing, grating, or creaking in character,

is preceded by tenderness or pain on pressure over the region

of the heart, or over the lower border of that region in the

epigastrium, or by pain over the heart, by quickened breathing,

distress in the chest, and a peculiar double murmur over the

body of the organ.

This double murmur—which is shallow, limited to the

exposed surface of the pericardium, accompanied by the
healthy heart-sounds, from which it is distinct, and with the
rhythm of which it does not correspond, and is increased
or converted into a friction-noise by pressure, so as to drown
the healthy sounds of the organ—bears the same relation to
a friction-sound in pericarditis that a prolonged first sound
bears to a valve-murmur in endocarditis. As in the latter
disease, the prolonged sound precedes and passes into the
murmur, and reawakens as the murmur dies away, so in

pericarditis the double murmur precedes the harsher tones

G G 2
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of the to-and-fro rubbing noise, and re-awakens when those

tones fade into a softer double murmur which is, in fact, a

more gentle grade of friction-sound.

It has been seen that more than one-fourth of the cases

of acute rheumatism were threatened with endocarditis, the

threat in each case being shown by definite symptoms and

signs, which gradually faded away, leaving the heart intact.

In like manner, about one-fourth of the whole number of

patients, or eighteen out of seventy-four, may be said to

have been threatened with pericarditis, with more or less

precision, by definite symptoms, and in two of them, already

alluded to, by transient friction-sound.

The threat of pericarditis consisted in pain or tenderness

on pressure over the region of the heart in five patients, and

over the lower part of that region in the epigastrium in two
;

and in eleven more, in pain over or close to the region of the

heart. 1

The belladonna and chloroform liniment and cotton-wool,

1 In 1 8 cases pericarditis was threatened, in two of which there was

transient friction sound. (All of these either had endocarditis or were

threatened with it.) Of these —
5 had tenderness or pain on pressure over the region of the heart.

—

466. Laura B., aged 18, p. 459. 443. Eliza T., 49, p. 459.

441. M. A.C., 29, p. 463. 444. Jane C, 22, p. 464. 447. Sarah

S., 15, p. 468.

2 had pain on pressure at the epigastrium.—468. Eliza C, 17, p. 459.

435. John A., 20, p. 465 (had also transient friction sound).

1 1 had pain over or close to the region of the heart. Of these

—

8 had pain over the heart.—457. Mary L., 32, p. 466 (had also

transient friction-sound). 407. Lucy D., 38, p. 459.

436. Ellen E., 20, p. 467. 400. John TV p. 466. 419.

George P., 24, p. 462. 371. Harriet R., 17, p. 463. 426.

Matilda L., 20, p. 463. 410. Charles M., 14, p. 467.

1 had pain at the apex.—418. John S., p. 466.

2 had pain just below the heart.—348. Eliza H., 14, p. 462.

470. Sarah B., 18, p. 46S.
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or poultice applied over the seat of suffering, usually gave

relief, and in five or six of the cases leeches to the same

spot removed the pain.

I do not think that there was an actual tendency to peri-

carditis in all of these patients, but there certainly was that

tendency in a large proportion of them ; and it appears to

me that, in some at least of these cases, pericarditis was

arrested in its first blush.

Patients affected with acute rheumatism and acute gout

are usually weakened and blanched in a remarkable manner,

owing to the lessening of the whole volume of the blood and

the diminution of its red particles. I gave iron and quinine,

therefore, sooner or later, to a large proportion of them

—

preferring, as a rule, the old tried forms of the tincture of

the muriate of iron and the sulphate of quinine. For a few

patients, who were wanting in colour and strength, I directed

the iron at once. I find that I gave- it in the later stages

of the disease to about four-fifths of those affected or

threatened with inflammation of the valves, and to less than

half of those in whom the organ did not suffer.

I am almost afraid to express the inference that I am about

to draw ; for I know that suddenly—to-morrow—I might

begin to have a string of patients affected with pericarditis,

and with endocarditis producing serious and permanent mis-

chief to the valves
; but still I do feel, after pondering over

it much and often, and weighing in the scale everything that

I could think of, that my inference is supported by the small

number of these cases of acute rheumatism that presented

actual pericarditis, and the happy result in those who were
threatened and affected with endocarditis, so large a number
of whom left the hospital with valves faultless, so far as we
could detect. But the inference is, that we do owe to a

marked extent the small proportion of cases of pericarditis
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especially in the young patients, and the favourable issue
in those threatened and affected with endocarditis, to the care
which was taken to keep the inflamed joints at rest, to shield

them from external pressure, and to give them ease.

POSTSCRIPT.

The object of this inquiry is twofold—to observe the laws
that regulate acute rheumatism and acute gout, and especially
the former—and to watch the influence of systematic rest

on those diseases, both of which, though general in their
nature, are so local in their effects that the sound physician,

taking a lesson from the surgeon, employs local as well as
general means in their treatment, and in doing so gives plain

and effective directions to the nurse.

The local treatment by rest and ease is not put forward
in this communication as the whole treatment of acute
rheumatism or acute gout ; but it is maintained that what-
ever be the general method employed in the management
of these diseases, rest, directed by knowledge, and not trusted

to chance, is essential to the well-being of the patient.



CASES

OF

ACUTE RHEUMATISM AND ACUTE GOUT.

Summary of the Cases of Acute Rheumatism andAcute Gout, treated by the

Author in St. Mary's Hospital, from October, 1866, to May, 1869.

Total number of cases of Acute and Sub-Acute Rheumatism . . 74

I. Endocarditis was absent in 14

(One of these died with delirium and enlargement of

the kidneys.)

Endocarditis was threatened in ...
Total in which Endocarditis was absent or incom

pletely developed . .
•

Endocarditis was present in

Of these there was no murmur on recovery in

The murmur was lessening, and becoming more
obscure on recovery in ....

The murmur appeared to be established in .

36

28

14

4

3

And valve disease was held to be present on admission in 7

4. Endocarditis was probable or doubtful in 4
In three of these the disease was probable, in the other

it was doubtful.

5. Pericarditis was present in ..... 6
Of these, three had Endocarditis, and two died, one

with double valve-disease of the heart and purpura,
and the other with delirium, resembling delirium
tremens.

Total number of cases of Gout . . 23
Endocarditis was absent or transient in . . . . 22
(One of these died with double valve-disease, and con-

tracted granular kidney.)

And Endocarditis, and probably Pericarditis, were
present in 1

Cases of Acute Gout or Acute Rheumatism (their nature being
doubtful) 4

Total number of cases ... 101
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Acute Rheumatism.

s

1

En docarditis.
1
rt

5

'3

ve-disease

held

to

be

"

old

standing.

u
0 3

V

Endocarditis.

eatening

of

Endocar

Cardiac

Murmur

on

ecovery.

sening

Murmur

on

ecovery.
>arently

Established

umur

on

Recovery.

al

with

Endocarditis

Jocarditis,

probable

oubtful.

i

carditis.

al

Acute

Rheumatis

ite

Gout.

ite

Gout

or

Acute

Rl

0 a oM Eg H ° 0 S3 0 u 0
Z H _] < > h W p. H < <

Sex :

7 10 2 3 2 2 9 1 6 33 20 4

7 1 cD 0 4 1 a0 0

22 T Ax 4
A4 D n

1 28 4 6 4

Age :

5 8 7 4 O 5 16 I 2 32 I 0
6 10 5 0 O 1 6 I 1 24 4 2

2 1 1 0 I 0 2 O 1 6 5 0
2 2 1 0 I 0 2 2 2 8 4 0
1 1 0 0 O 0 0 O 0 2 7 2

0 0 0 0 I 1 2 O 0 2 2 0

14 22 14 4 3 7 28 4 6 74 23 4

Previous attack or not

:

7 4 7 3 3 0 13 0 2 26 2 0
No account of previous attack . 2 8 1 1 0 0 2 0 2 14 5 1

i or more previous attacks 5 10 6 0 0 7 13 4 2 34 16 3

"4 22 14 4 3 7 20 4 6 74 23 4

Time ill before admission :

8 11 4 0 1 ? 4 9 1 3 32 2 2
Above i week and under 2 3 5 8 2 1 2 13 1 1 23 4 0

2 3 2 2 1 1 6 1 0 12 14 2
1 3 0 0 0 0 0 1 2 7 3 0

14 22 14 4 3 7 28 4 6 74 23 4

Time of discharge :

4 8 2 1 I 0 4 2 1 died 19 8 2
6 8 6 2 1 5 14 1 1 died 3° S 2

3
1

6
0

5
1

1

0
1

0
2

0
9
1

1

0
4
0

23
2

9
1

0
0

14 22 4 3 7 28 4 6 74 23 4

Time at which the j jints ceased to

be affected :

Of these had relapse ....
5

5

2
2

11

i 0

3
0
0

1

0
0

2

2

0

9
6
0

2?
1

0

0
2

0

27
21

3

5
6

1

3
0
0

Of these had relapse ....

Passed from Acute Rheumatism

1
0
1

I
1

0

I
1

0

•

H
O
0

2

1
0
0

I
0
0

13
0
0
0

0
0

1

0

1

0
1

2

1
3

3

1

1

7
1

1

0
0
1

0

to Phlebitis 1 0 0 O 0 0 0 0 0 1 0 0

M 22 •4 4 3 7 i 28 4 6 74 »3 4
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TABLE SHOWING THE MEASUREMENT OF THE
INFLAMED JOINTS (in inches).

ACUTE RHEUMATISM.

Name.
428 (p. 463).

James H. .

424 (P- 459)-
I nomas F. . .

406 (p. 469).
Fred. P. . .

401 (p. 460).
Martha W.

400 (p. 466).
John T. . .

405 (p. 465).
Charles C. . .

414 (P- 457>-
Jesse R. . .

426 (p. 463).
Matilda L.

468 (p. 459).
Eliza C. . .

Measurement

IT
4ii (p 457 ).

Henry T. . .

Date. Temp of knee.
Right.

1 103-

1

*5'7 —
4 ioi-8 *5'

7 98-6 14-25
10 98*25 r4' 1

Left.
1 — 14 '5

—
4 I02'2 I 3'2

5 IOO '6

7 9
8" 12 '6

Left.
1 J4"3

3 l 3 0
8 *3"

11 12 "2

Right. Left
4 99-8 13'1
6 98-4 12*1 12-4
8

2i.d or
Right. Left.
i4'5 14"

3rd
6 98 6 14' 14'
8 97-8 13

-

3

Left.
2 i3"5

4 12
'9

7 I2'6

Right.
14'

13-8

9 13 "4

13 '2

• Right. Left.
2 102 • 1 12-5 12 '6

5 12-3 122

6
8

9

13

17

23

ioo'4

Right.
13

'9
13 '7

r3'4

99 '3
—
I2'6— 12-25

1 02 -4

ior8

Right.

'5 "5

'5'

14'

'39

Left.

14-1

13 '7

*3 5
Painful.

13'

13'

12-3

'5'2

I5"3

i4 -

5
T 3"9

Name.
466 (p. 459).

l^aura B. .

Date. Temp.

, 455 (p. 467).
Mary H. . .

444 (P- 464)-
Jane C. . . .

Same patient

1

4

9
13
19

9
14
18

103-8

I02'

IOO'

99-2

97'

100-5

9? '5

99'7
98-

iof
99-1

Measurement
of knee.

Right. Left.

'3
14-4

J3'7

!3'4

12 6

138
14 2

13-8

'3'4

127
No pain.

r 5'4
15'

148
J 4'75

15 '5

15'

148
I4'75

IS- 147
125* i4

-

132* 143

7
10

Across metacarpus.
Rt. wrist. Lt. wrist.

99- io- 9-75
IO
d'> 7 ,'S

- j 775
Below stylud process.
99' S-9 8-5

ioo- 6-5 6-75

ACUTE GOUT.

418 (p. 472).
George W. . .

4'6 (p. 472).
Rohcrt W. . .

461 (p. 474).
Henry C. . .

445 (P- 473)-
Alex. R. . .

98 g

Right Left.
4 14

'5 '4
'7

5 M'7 14-2

7 J4'5 14"

9 141 14"
11 139 13-9

No pain.

Right. Left.
1 14 5 r4"5
4 14' 14 "5

8 97 T6 141 136

Right. Left.
1 I2'2 I2'2
6 11 -6 ri-6

Right. Left.
1 '4' >3'9

4 >4' 13 9
6 '3

'5 '3 '25

Below patella.



ACUTE RHEUMATISM AND ACUTE GOUT. 47:>

W

O
H

S3

O

>•

i—i

<
Q
W
SC

H
O
•z

o
X

i—

i

<

r«fi

8.2,

IB)

(iu d o£'i

•suufi jo
AjiaejS oypadg

jo 30UBJB3ddy

jo uo;;oB3-g

•sjnon frz
,j

ui passed suufi °

oooo
oooo

rt rt ri

3
rt

W « N W N ro rn ro m rn d M MM M ro

c/3
I—

t

H

H

O

its

•sjnoq i>z g
UI U33JBJ pinjjj g,

•uois

•SIUipB -13JJE AeQ lO n ON n invo m N m irico o> O H

3 rt

1-

•(•urd o£-i co « h "SJ cor « «

o o
pV2

a

o\ n>oo CO
Ov C> O ON

2 be
o e
.S3

« -5,
p, be

be
3
O
U

OJ ? 3

O- !2 ° C .

"A! 'a
"

c
3 >-

v Q
g

c
• S ^

C ° rt-§
.= -a c. rt

•3 o
0< _1 C/2 £

* ifl V «0 >0 >A lO

Oh V
4> rt

bcq

o

« ro* lo^o r-.co O — «

a
O

O o
O N

o o

o w o
« « (N

p o

00 o

•I
=

O *D lOCO "*3 O N
0 M M O t/3 O «
o o 0 O . o o

•3UUfl
jo souEjcaddy

JO UOI3DB3'g rt o
^ ^ rt

o o
c c ?31

ui passed zuu[\ onnnnn Nfomm

uois
-SIUlpB J31JB XlIQ «ro-J-m>0 l>COO\0 0 rn* 0 >- ^l<^•0^»?O^ h wmm



480 ACUTE RHEUMATISM AND ACUTE GOUT.

-a
is

i SCO
jd 3—

.

•u „ E
•S s o

Sou
1 5

K rt u

p.

S
2 u

o
v en

So.

Jl

tfl o- e
-- -o - rt

SSoS

-a

O:

E J2

S <" u y

"S< o.s cS

13

o
c —
O

o
03

o

.E

o *
p u

."2 a
3 i!

H

B
B

dj N - - »
3 O " « »

'C o o o o
^} N N W N

P- IT) lT) 1^1 1/1

El o\ o b\ o co oo b\ (

.a
B

B W Ul £
o

" « §•§ o
:l a »2 Si S

- ft, <£ft< £ £ "C-S 2 °" a — 5

>'S c i, [. u c; ° • S

BE CT3 i/i o-~ (D > > ""-B g_

S| O ft, *, : SlfcS „ 0 .o.. J a J 8-S|S.§.HS
M S3fMft 2 2 2 2 § •* ^X^a^o

•Sag 1^

S3 Plo ET

a)

S

O. • • • l5 u b. • • •
u--b

p 1 4 ^ • ill

C ^ " in h



ACUTE RHEUMATISM AND ACUTE GOUT.

= 1
a P-i

T3 — % a -a 3 i~
"•3 c pa <y -a °
O • —• »-< f~. Or*£ H £ M b) H . .H

8 8 .1° § 13 8 8
H H £ g H H H H

B-a
3 3
JJ B

Pi 3

3 >.

ES-° .

!n <SSn Sn
J.IC C

N N ro rl

3
™

O
.O

r—* /—n
mi) +

• t— j-j

-a- 3 *•
. o

<2 " 2J 2 nri

v

rt t-* o> 1 mvo tvco o\^^- l
1"**

rj h n + mio t^oo i a> rt

O no M (-^ H

J3

<3

C! >-.

£ rt

OO %M rt

O §

is

S
p.

a
a
o
° (

•O :

c:
W i

•3
rt

£
3
V

I

c
•C

P

a-S
* D w e 1 1

p, m .a c C a« tS ro
M'-" C ho >< <U N

a rt >-

rt u.c-5

B.art3l
1 1 V

5-£ j3 .2

-I O *J u 0*
d, rt ui

a g si

rt —
«

" a 3-2 § Z ai
rt-O -.3 £.0.°
CM

a) 3
E

3

> 1!o-a
u wus

5 a

_3 m

B o
-no fl lO * ** 0

I*C o*

rt

p

VOL. IV.

o
o
w
H

o

rt

-a

— ^-i

o
o

O 2
. o

^S

JS
o
13
is

a
o

.

o
o

<u

u

* o
o o

O w m
111 in m in

to
rtu
v
>
rt

"?,

R

rt

P

o 3 « 3 "O O O oM 11 M u

^S
•s

a
o

I
p

g.o T
• : s

2 «int*4

M
M

>
rt

><

a
p

O w -*vo 00N N « N «

1 I



48: ACUTE RHEUMATISM AND ACUTE GOUT.

No.

in

Author's

List

of

Cases.

No.

of

Cases.

No

Endocarditis.

Endocarditis

threat-

ened,

but

not

developed

1866- Date. Date.
370 I 3 Oct.

371 2 ...

376 3 5 Oct.

377 4 9 Oct.

378 5

379 6 31 Dec.

1867—
380 7
381 8
382 9 17 May
383 10
384 11
385 13 28 June
387 13 23 fulv

392 I4 3 May
393 15 ... 4 May

348 16 19 July

394 17 ...

18 20 Sept.

397 19 11 Oct.

w8 20 ii Oct.
21 11 Oct.
22

401 23 6 Nov.
402 2 4 • ••

00 0
.CO ...

4l)4i 71 27 ...

4°5 28

406 29 ... ...

1868-
407 30 3 Jan.
408 31
409 32
410 33
4it 34 30 Mar.
412 35
413 36

22April414 37
415 38
416 39
417 40
418
418 42
410 agMay
420 41
421 45
422 46
423 47
424 48 19 June
42s 49 19 June

ACUTE RHEUMATISM.

ENDOCARDITIS.

3 U

Date.

30 Oct

17 Feb.

'S3"

a = s

13 Dec

13 Dec

•= 2 0 >.

S3 E o

<!wSpS

14 May

4 Nov,

5^

a
W

9 Aug.

6 June

Peri-
carditis.

W.2

12 Dec
un adm

16 Dec

31 Mar.

— Id
7t 0
> C

GOUT.*

Hi

o

16 April
9 May

7 June
10 June

29 June
13 Dec.
22 July

14 Feb.

12 May

29 May

29 May
1 June

19 June

wt.

13 May

7 Ap:il

May

2 June

.2 S

1- o

5 or 6

25 or 27
8

8?

51
17

50',"53

17, 20
11

21

+ 28

9

4 2

10

18

6

20

15
s

38

38
24
11

7

SO
12

31

"(5

12
7

28

14

7

c I
•a

<
u
O
c
K ._

c.s>

M—19

* The Cases of Gout nrc printed in Italics, the figures in Egyptian type (4*
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It .

IS
d "J
3 $

"1

*5
5o
£ u~ s- c

>»fl

J*

Nature

of

Discharge.

No

Medicine

given

on

Admission,

or

early

in

the

case

Belladonna

Liniment

-with

or

without

Chloroform.

Iron,

with

date

after

Ad-

mission,

or

when

given.

Quinine

given

separately.

Opium

or

Morphia

given

internally.

8 well
t t t t

none Lin. ... ... 2 P.Dov.

56
Sap. co.

well none 39 II ... 3L.O.S.
...! 3 well none aft. ...

ist day
[9 well none ... ...

1

'3d last report ... IO 31 ... 3T. 0.

ng. well ... ... 9 ... >••

o
)8 ...nU well "i ..." "i

none i

4 well none l 46 ...

5 well l 18 7
1 well ... ...

h
well none 2 29 ...

well n jne I 45 15
2 well none 3 3 1 Op.

well
for 2 days

9 none I ... 3 1 Op.
for 2 days

*>

... none aft. ... ... ...

well
2nd day

r none 34 43 •..

5 well none
3 convalescent none i 35 12 •••

2 well none i 25 ... ...

5 convalescent none i 9
i convalescent none I 9 L.O.S.
5 well none I 8 ...

1 well ... 18
1 well i
9 convalescent none l 14
2 well none i 9 ... ...

(6 relieved none i 39 20

t well 2

8 well none 11 "i 19 TO-
well 8 5

relieved none '3
6 well none 22

> well n> ne 39
well 25

!
well none 10
well none [

8 well l 25
i relieved none 20

well n ne i '5 14

2 well none l 21
C well n <ne i 6

J well "l
1 relieved none ! 9 20

well i

well
> well none i

well none i

2nd day

t The figures in these columns show

Leeches.

a
o
H

14

8
o
PL,

•a 5

leeches

1 June

28
1

ist ana
2nd days

9
! 3

ist day
only

2

20

t

M.Aram
Had phlebitis.

Imperial

CoTch. 7

...

Relapse after getting

[up.

47

Amir. 4

tic date on which 1 he remedy was used.

I I



484 ACUTE RHEUMATISM AND ACUTE GOUT.

No.

in

Author's

List

of

Cases.

No.

of

Case.

No

Endocarditis.

1868— Date.

426
426^
428 53
429 54

nj'u'ne427 55
43i 56 5 Aug.

432 57
^80° ...

434 59 ...

435 finOO
436 Fit01

437 D2
.,0

43° fii°3

439 64 23 Oct.

440 fi 1-

441 66
'."

442 67

443 DO

444 bg
A A H445 10
446 71 ...

447 72
44a 73 • ••

450 74 *

45 1 75

45z 70 ••

IOO9

453 77
15 Jan.454 78

455 79
455 80 ...

45° 81

457 82

458 83
459 b4
460 85

461 86
462 87

463 88 26 Feb.
464 84
466 90
467 91
468 92
469 93
47° 94
471 25
472 9i
473 97
474 98

475 9)
476 100

465

j

lot

ACUTE RHEUMATISM.

.2 S-o

T3 a

o v >

c "•a
W

Date

14 July
11 June

24 Aug

15 Sept

6 Oct.

13 Nov.

19 Jan

26 Feb.

19 Mar.

9 April

3°

Endocarditis.

*3 u
7«

24 June

11 July

28 Aug

14 Nov.

14 Nov.

18 Nov,

4 Dec
24 Dec

ioApril

3oApril

21 May
2i May

...
c

c . c

Si = 5
1/1 t o
QJ 3 QJ

15 Sept.

s

1- -

-

ere ~ u

30 Dec

24 Dec.

19 Jan

0.5

-> U 1/1

uJ2
O.O
-O re

W

10 July

6 Oct.

15 Jan.

8 Feb.

i4Apnl

Peri-
carditis.

W „

5=3 S re

4 Dec,

19 Mar

19 Mar.
doubt-

ful.

9 Nov.

13 Nov.

GOUT.*

W
o

23 June

c *-

c —

18 Nov-

12 June

15 Jan.

16 Jan.

5 Feb.
6 Feb

10 Feb.

18 Mar.

30 April
30 April

* The Cases of Gout are printed in Italics, the figures in Egyptian type (4).
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died
well

much relieved
well
well

died
well
well

well

well
well
well

well

well
died
well

relieved

well

well
well
well
well

much better
well
well

well

well
well

well
well
well

relieved

well
relieved
relieved

well
well
well
well
well
well

well
well

relieved
going out

well
well

relieved

relieved

died
relieved

he"
u

4J O

Z<2

none
none

none
none

none
none
none
none
none

none
none
none
none
none

none
none

none
none

none
none
none
none
none
none
none
none

none
none

none for

4 days.

ti
"3
.1 2
'B o

•aa

i

r 9

i

*9
l

i

i

1

13

f

1.

I 3

29
28

24
15

24

16
22

35

r3

52
12
7
47

30

none
60

13
7
13

32

50
2

1

£

Si?
B 3
IE
0.2
O.S

£3

Leeches.

35

t

10

t The figures in these columns show the date

Bicarbonate

of

Potash.

Iodide

of

Potass,

with

date.

t t t
M.Amm Contracted kidney

Double valve-

... ...

disease.

1

...

Delirium ; large

3rd and
kidneys.

...

I
4th days

...

... 3 T.'val. [cine.

No record of medi-
8 Purpura. Aortic &

mitral disease of
... ...

...

old standing.

... "i

...

...

...

...

...

...

1 Imper.
...

...

... 4 ...

28 Brom. Subject to attacks
of Potm. of jaundice.

"i ...

...

"i

1
78 Cit. of
Potash.

1
18 Amm.

Diarrhoea.
"1

Took scarlet fever
when recovering

4
from attack.

7
34
6

4 Amm.
Delirium tremens.

on which the remedy was used.



486 THE FLEXIBLE STETHOSCOPE.

XXVII.

THE FLEXIBLE STETHOSCOPE.

To the Editor of the Medical Gazette.

Sir,

I HAVE been well pleased to see the able communications
on the Flexible Stethoscope from Drs. Burne and Bird, in

the pages of your journal. I cannot but lament that a cor-

respondence so interesting and valuable to the profession

should degenerate into personal attack and mutual recrimina-

tion. However, this good effect has been answered : each

controversialist has dismantled the other of any lurking

pretension he might have to the introduction of the instru-

ment in question, and has attributed it, correctly, to my
estimable friend, Dr. Stroud.

In the summer of 1838, I employed a flexible stethoscope,

consisting of two feet of the ordinary elastic flexible tubing,

and a small funnel-shaped extremity of wood, in some ex-

periments I made to satisfy myself as to the cause of the

various sounds occurring during the heart's action. This

instrument conducted the sounds more distinctly, and was
much cheaper, than the flexible ear trumpet : being devoid of

an ear piece, it remained in the ear without being held there

;

thus leaving one hand at liberty to feel the pulse. Since

that time I have constantly employed the flexible in pre-

ference to the solid stethoscope. I am informed by Mr.
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Thompson, instrument-maker in this town, that he has sold

about a hundred instruments similar to that described

above to medical practitioners residing in this town and

neighbourhood.

I beg to corroborate Dr. Bird and Dr. Burne's statements

as to the advantages possessed by the flexible stethoscope.

In addition I feel desirous of calling the attention of the

profession to the perfect ease with which pressure may be

modified in using this instrument.

In simple pericarditis, in the early stage, on applying the

extremity of the stethoscope lightly, the natural sounds of

the heart are heard ; on increasing the pressure they become

replaced by the friction-sound. Up to a certain point the

greater the degree of pressure the louder is the friction-

sound. In the more advanced stages of pericarditis, when

the pericardial surfaces are much roughened immediately

over the apex of the heart and the lower part of the sternum,

the friction-sound is heard feebly on light pressure
;
but at a

short distance from these points the natural sounds alone are

distinguished ; when pressure is exerted and increased, the

friction-sounds come into play. When pericarditis and en-

docarditis coexist, if the inflammation of the lining membrane

of the aorta be sufficient to modify the natural sounds, the

bellows murmur is heard, on light pressure, over the centre

of the sternum : on increasing the pressure the friction-sound

replaces it.

In adhesion of the two pericardial surfaces, with general

enlargement of the heart, accompanied, as is often the case,

by regurgitation from the left ventricle during its systole,

through the auriculo-ventricular opening into the corre-

sponding auricle, owing to imperfect closure of the mitral

valve, the noise from the shock of the walls of the heart

against the parietes of the chest may be heard over the
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apex; followed by the dull rumbling sound of muscular
contraction, ending in an abrupt loud sound, caused, I con-
ceive, by the sudden withdrawal of the hardened walls of the
heart from the thoracic parietes. Near the seventh or eighth
dorsal vertebra on the left side a bellows murmur is heard
during the first sound, caused by the auriculo-ventricular

regurgitation
: increase of pressure does not modify this

sound. On applying the stethoscope slightly over the region

intermediate to this situation and the apex of the heart, the

bellows murmur is heard ; on making strong pressure it is

replaced by the various sounds heard over the apex. In

other cases of diseased heart, varying the pressure modifies

the abnormal sounds.

In the various murmurs produced by pressure over the

veins in the neck, over the uterus, liver, and abdominal

tumours, the ease with which the degree of pressure may be

modified by the flexible stethoscope greatly facilitates the

production of the sounds.

In those cases of diseased lungs, where the vocal re-

sonance communicated from the thoracic parietes is altered,

the flexible stethoscope affords great facility in making a

rapid comparative survey of the chest. The vocal reso-
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nance is much more extensively heard on light than on firm

pressure.

With your permission I hope to follow this short statement

of the advantages to be derived from modifying the pressure

of the stethoscope in the diagnosis of the diseases of the

heart and lungs, by further communications containing a

more detailed account, with illustrative cases, of the points

which have been mentioned in the foregoing remarks.

I am, sir,

Your obedient servant,

FRANCIS SIBSON.
Resident Stirgeon, General Hospital, near

Nottingham.

Aug. 13, 1841.
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A

Abdomen, distension of the, on
the influence of, on the func-
tions of the heart and lungs,
ii. 415-432 ; effects of abdomi-
nal distension on the diaphragm
and the chest, 415 ; causes of this

distension, 416; effects of distension
of the stomach on the heart, lungs,
and other organs, 416, 417 ; cases
illustrative of the contest between
the organs of the chest and abdomen,
417, 418; amount of reserved force
in each organ, 419 ; medicinal treat-

ment for distension of the stomach,
420 ; important non-medicinal treat-

ment, 420, 421 ; cases illustrative of
adherence to and departure from
these laws of treatment, 420, 421 ;

nature and consequences of disten-
sion of the colon, 423 ; cases of dis-
tension of the stomach, colon, and
small intestines, 424 ; effects of this
on the heart, lungs, and other organs,

425-427 5 tw0 means by which dis-

tension of the stomach may be met
independently of drugs, 427 ; dis-

tension of the stomach from gas,
owing to rupture of intestine, 428 ;

distension of the abdomen from
effusion of fluid into the cavity, 429 ;

illustrative cases, 430, 431 5 summary,
43i

" Abdomen, Influence of distension of
the, on the functions of the heart and
lungs," a lecture by Dr. Sibson, which
appeared in the British Medical
Journal for August 2, 1873, iii.

215 n.

Abdomen, distension of the, from
ovarian dropsy, ii. 44 n.; tumours in
the, iii. 218

Abdominal vrcera, effects of ti'ht-

lacing on the, i. 80 ; action of the
diaphragm on the, 357

Abercrombie, Dr., cases of epilepsy
cited by, ii. 353, 356, 357 ; cases of
spinal disease recorded by, 361

Aconite, poisoning by, iv. 371
Acton, Dr. Sibson buried at, i. xxviii.

Acute gout. See Gout, acute
Acute rheumatism. See Rheumatism,

acute

Address in Medicine given at the Meet-
ing of the British Medical Associa-
tion at Newcastle-on-Tyne, subject
of the, iv. 189

Address in Medicine, delivered before
the British Medical Association, 1873,

435- See also Medicine, address in
Adherent Pericardium ; iv. 202-

230 : discovery during life sometimes
impossible, 202 ; most cases can be
ascertained during life, 202 ; anato-
mical description of, 203 ; partial
adhesions, 203 ; general adhesions,
204 ;

physical signs of, 208 ; clinical
history, (A) from a succession of ob-
servers, 208, (B) cases observed in
St. Mary's Hospital and at Notting-
ham, (1) cases examined after death,
215 ; internal organs after death,
(diagram), 209, 210; summary of
cases of average weight of the heart
in valvular disease with and without
adherent pericardium, 218 ; cases
with adherent pericardium, in which
the size of the different cavities of
the heart is described, 221; (2) physi-
cal signs observed during life in cases
with adherent pericardium admitted
into St. Mary's and the Nottingham
Hospitals, 220

; resume" of the phy-
sical signs observed in cases of adhe-
rent pericardium, 226

Afferent nerves, excitement of respira-
tion by stimulus to the, ii. 316
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Age, old, on the mechanism of respira-
tion in, i. 309 ; effects of obstruction
in the smaller bronchial tubes on the
respiratory movements in, ii. 74 ; no
fallmg-in of the costal walls in, 169

Air-passages, effect of narrowing of
the, on the respiratory movements
during a deep inspiration, ii. 53 ; on
the rhythm of respiration in the, 54 ;

on the expiratory movements in the,

53
Alcohol, action of poisoning by, iv.

37°, 375
Alderson, Sir James, important case of

pericarditis recorded by, iii. 403 ; iv.

5
Alexander, James, 36, a patient of Dr.

Williams, with phthisis and effusion,

diagram of, i. 138
Allbutt, Dr. Clifford, performs para-

centesis in two cases of pericarditis,
iv. 196

Allison, Dr., account by, of a case of
poisoning by laudanum, ii. 247

Allonby, Dr., sometime Dr. Sibson's
partner, i. xxi.

Allston, Dr., on the action of opium, iv.

401, 406
Almonds, bitter, poisoning by, iv. 371
Alpine club, Dr. Sibson a member of,

i. xxxv.

Alston, Dr., experiments by, on a frog,

ii. 231, 232
Anatomical appearances observed in

cases of endocarditis, iv. 232
Anatomical description of adherent

pericardium, iv. 203
Anderson, Mr., cases of pericarditis re-

corded by, iii. 338
Andral, Dr., ii. 1 ; extract from his

Clinique Medicate, on the effects of
pleuritis, 83 ; extract from the same
work on phthisis, 113; cases of
pericarditis recorded by, iii. 331, 415;
iv. 173 n.

Andrews, Dr., cases of pericarditis re-

corded by, iii. 338, 352
Andrews, Dr., case cited by, iii. 234
Aneurism of the arch of the aorta, iii.

210
Aneurism of the ascending aorta a

cause of pericarditis, iv. 180
Aneurism of the aorta, cause of adhe-

rent pericardium, iv. 216
Anger, influence of, on respiration, ii.

322

Animal heat, effect of the nervous in-

fluence on the production of, ii. 195
et seq.; cases of fever often perish
for want of, iv. 433

Animals, account of various experi-
ment- on, regarding their respiration,
ii. 197-405 ; effects of external tem-
perature on the respiration of warm
blooded, 274; on adult higher warm-
blooded, 280 ; effects of extreme and
continued cold on the respiration of
warm-blooded, 282; of warmth and
extreme heat on the respiration of
warm-blooded, 290

Animals that have unyielding costal
cartilages, i. 262

Aorta, arch of the, i. 17; position of
the, iii. 42 ; breadth and position of
the ascending, 68

; position of the
"root of the," including the orifices,

valve, and sinuses, 69 ; the arch of
the, 134, 141; aneurism of, 210;
the ascending, iv. 93 ; aneurism of,

cause of adherent pericardium,
216

Aortic regurgitation ; cases of rheu-
matic endocarditis with, (1) not ac-
companied by mitral regurgitation,

iv. 293 ; ( 2) accompanied by mitral
regurgitation, 295 ; cases of valvular
disease with, 336

Aortic systolic murmur. See Murmur,
aortic systolic

Aortic valves, the, i. 16 ; position of
the aortic sinuses, and the flaps of
the aortic valves, iii. 74 ; the aortic

vestibule, 75
Apex-beat in adherent pericardium,

iv. 222, 229
Apex of the heart, position of the, iii.

66
Apoplexy in adherent pericardium, iv.

216
Aran, M., treatment pursued by, in a

case of pericarditis, iv. 196 ; case of

adherent pericardium observed by,

222
Arch of the aorta. See Aorta, arch ot

the
Army medical service, Dr. Sibson's

efforts to improve the regulations

affecting, i. xxxii.

Arteries, action of opium on the, iv.

412
Articular rheumatism in chorea, iv.

323
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Artificial respiration, when needed and
how procured, iv. 377

Ascites, i. 32 ; case of, 82
;
position of

the heart and great vessels in, iii.

217
Ashwell, Mr., assists the author, i. 3
Asphyxia, on the causes which excite

respiration in, ii. 390 ;
producing ob-

struction to the circulation in the

systemic capillaries, iv. 417
Ass, on the mechanism of respiration

in the, i. 259 et seq. ; on certain

muscular actions observed in the, on
vivisection, 273

Athletic, form of the chest in the, i.

76
Attenburrow, Mr., surgeon, St.

Thomas's Hospital, assists the author,

i. 3 ; administers ether in case of
anasmic hysterical neuralgia, iv.

361
Auricle, position of the right, iii. 48 ;

breadth of the right, in relation to

that of the left, 58 ; the right, 129 ;

the appendix of the left, 133 ; the

left, 166 ; the right, 172 ; iv. 92.

See also wider Heart
Auscultation, iv. 56
Auxerre, death at, from ether, iv. 389
Avenbrugger on pleuritic effusion, ii. 85

B

Backward displacement of the heart,
iii. 240

Badger, Mr., his death from chloroform,
iv. 387, 389

Ball, Eliza, form of the chest in, ii. 23
n.

Barlow, Wil'iam, 16, a patient with
hepatic abscesses following fever,

diagram of, i. 38
Barlow, Dr., ii. 118, 120 «.

Barlow, Mr. W, F., letter from, on the
effects of heat and cold on the
respiration of insects, ii. 265 ; ex-
periment by, with an eel, 292 ; on
the effects of a warm bath, 293 ; his
essay on the brain, 346

Barlow, cases of Bright's disease with
pericarditis recorded by, iv. 151 n.

Barnes, Dr., i. xxvi.

Bastian, Dr. Charlton, important case
of insanity observed by, iii. 394

;

cases of cirrho.-is cited by, iii. 232

Beaton, a boy, form of the chest in, ii.

32 n.

Becquerel, cases of Bright's disease

with pericarditis recorded by, iv. 151 n.

Behier, punctures the pericardium in a

case of pericarditis related by him,
iv. 195

Bell, Sir Charles, on the nerves that

convey the influence of the brain to

the vascular system, ii. 334
Bell's (Charles) engraving of the

arteries, diagram taken from, iii. 84,

85 n.

Bell's (John) Anatomy, diagram taken
from, iii. 84, 85 n.

Belladonna, action of, iv. 370, 416 ; in

endocarditis, 346
Bennett, Ann, treated with chloroform

for neuralgia, iv. 382
Bennett, Dr., case cited by, iii. 234
Berger, experiments by, on the tem-

perature of certain animals, ii. 293
Bergmann, Professor, experiments by,

on respiration in frogs, ii. 229
Birds, on the effects of external tem-

perature on the young of certain, ii.

279, 280
Birds, on the mechanism of respiration

in, i. 250, 256
Bishop, Mr., the physiologist, ii. 319
Blake, Dr., experiments with the
hsemodynamometer, ii. 237 ; experi-
ments of action of poisons on the
circulation, iv. 416

Blighton, Eliza, 19, with universal peri-
cardial adhesion, diagram of, i. 232

Blighton, Mary, 4, who died from the
effects of a burn, diagram of, i. 19

Blow-hole of the Pokpoise, on
the, i. 324-337 ; purpose and use of
the, 324 ; construction and mechanism
of, described, 324 et seq. ; pecu-
liarities of the muscular fibres and
fan-like muscles of the, 326-328

;

effects of the closing of the, 329 ; the
inner and outer passages of the, 329 ;

adjustments of the, 330 ; constructed
on the same principle as that of the
whale, 331 ; description of the plate,

33 r "337 J fig. 1, the cranium of the
porpoise, 332 ; fig. 2, the cranium of
the porpoise with the muscles that
close and open the blow-hole, 333 ;

fig. 3, a section of the pharynx, and
of the naso-pharyngeal canal, exhibit-
ing the larynx, 334
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Blow-hole of the whale constructed on
the same principle as that of the
porpoise, i. 331

Bornbus Terrestris, the, respiration and
temperature of, ii. 204

Boott, Dr., remarkable case related by,
ii- 325

Bossey, Mr., ii. 355
Bouillaud, M., i. 236 ; cases of peri-

carditis recorded by, iii. 332, 400;
adherent pericardium, iv. 212

Bowdler, Solomon, 28, diagram of the
internal organs of, i. 74

Bower, the case of, affected with heart
disease, ii. 125 n.

Boyd, Dr., reference to his statistical

reports of the diseases of persons
dying in the Marylebone Infirmary,
i. 382, 383, 387

Brain, influence of the, on respiration,

ii. 317 ;
poisons that act upon, iv. 373

Braun's Topografihisch - Anatomischer
Atlas, diagrams taken from, iii. 83,

84 n., 179 et seq.

Bright's Disease, tables of cases of,

examined after death at St. Mary's
Hospital during the years 1851-69, iv.

146, 147 ; frequency of pericarditis,

pleurisy, peritonitis, and pneumonia in

the various forms of, 148, 149 ; cases

observed in England and Scotland,

148 ; in Germany, 148 ; in France,

148 ; in India, 148 ; cases of acute

disease from scarlet fever, 149 ; cases

not from scarlet fever, 149 ; cases

with fatty or large white kidney, 149 ;

granular contracted kidney, 149

;

lardaceous (amyloid) disease of kid-

ney, 149 ; number of cases of, in

which pericarditis was present or

absent in, 150-153; comparative
frequency of pericarditis in the various

forms of, 1 53 ; influence of the fatty

kidney and the contracted granular

kidney in, in the production of peri-

carditis, 154 ; amount of fluid in the

pericardial sac from, 160 ; character

of the exudation on the surfaces of

the heart and pericardial sac in

pericai-ditis from, 160 ;
physical signs

of pericarditis occurring in, 162 ; ca^es

in which the signs of pericarditis

were not observed, 163 ; cases in

which they were, 163 ; cases with
thrill and a creaking friction-sound

over the scat of the impulse and

frottement extending beyond and
below the pericardium, 163 ; the
same beyond and below the region
of pericardial dulness, 165 ; cases
with friction-sound, 166 ; cases with
a friction-sound that were not fatal,

or not examined after death, 168
;

calculus in kidney, pelvis, or ureter,
or dilated pelvis, and suppurative
nephritis from stricture, 171 ; cases
recorded in connection with adherent
pericardium, iv. 215, 221 ; endocar-
ditis in, 331

Bright, Dr., cases of pericarditis re-

corded by, iii. 332, 400; case of
tetanus recorded by, 407, 415 ; cases
of Bright's Disease with pericarditis
recorded by, iv. 150. 151 ».

Brinton, Dr., i. xxvi.

Bristowe, Dr., case of, iii. 344
British Association, report of the Com-

mittee on the movements and sounds
of the heart, iii. 11

British Medical Association, Dr. Sib- .

son's relations with, as set forth
by Mr. Ernest Hart, i. xxx. ; Address
in Medicine given at the meeting of
the, at Newcastle-on-Tyne, subject
of, iv. 189

Broadbent, Dr., experiment with, on
the heart of a dog and of a donkey,
iii. in ; important case of acute
rheumatism reported by, 391

Brodie, Sir Benjamin, his experiments
on the nervous system controlling the

evolution of heat, ii, 197, 198, 200:
on a cat, 243 ; on a dog, 244 ; on the

effects of cold on animals, 285

;

experiment with a dog, 349 ; cases of
high temperature recorded by, iii.

367; on poisoning animals by tobacco,

iv. 375
Bronchial tubes, the smaller, effects of

obstruction in, on the rhythm ot

.respiration, ii. 68-71 ; on the move-
ments of respiration during a deep
inspiration, 71-74 ; on the respiratory

movements in, in old age, 74 ; in the

female, 75 ; in children, 76.

Bronchitis, the parent disease of em-
physema, i. 104, 107 ;

microscopic

changes observed in, 107 ;
diagram

illustrative of the organs of the chest

in, 108
;
emphysematous bronchitis,

109 ;
imperfect arlerialisation of the

blood in, no ; form of the chest in,
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1 10 ;
displacement of organs in, III;

percussion in, in; respiratory sounds

in, in the larynx, III ; in the

bronchial tubes, in ; in the smaller

ditto, 113 ;
quickened breathing often

causes abnormal noises in, 1 14 ; on the

size and situation of the internal

organs in, 377-389 ; effects of, on
the respiratory movements during
ordinary respiration, ii. 56, 57 ; ex-

piratory movements in, 67 ; on the

movements and rhythm of respiration

in, 161-173
Brook, William, case of, affected with

epilepsy, ii. 350
Brooks, Hannah, 56, with mitral re-

gurgitation, diagram of, i. 217
Budd, Dr., on the brain, ii. 346
Buddon, Robert, treated with chloroform

for neuralgia, iv. 379
Bull, Daniel, case of, affected with

laryngitis, ii. 49 n.

Bums, Dr., clinical history of adherent
pericardium iv. 208, 228 ; on Diseases

of the Heart, iv. 208
Burrows, Dr., experiment by, with a

rabbit, ii. 348
Burrows, Sir George, cases of pericar-

ditis recorded by, iii. 332, 400

C

Calculus in kidney, pelvis, or ureter, in

pericarditis in Bright's disease, iv. 171
Calf, on the mechanism of respiration

in the, i. 262 et seq.

Cancer of the heart, cause of adherent
pericardium, iv. 216

Capillaries, action of opium on the,

iv. 412 ; circulation in the, obstructed
by narcotic poisons, 416

Capillaries, distribution of the, in

;
pleuritis, i. 136 and note; essential

to the growth of tubercles, 155
Carbonic acid poisoning, iv. 371
"Cardiac space," the superficial, de-

scribed, iii. 103
Carpenter, Dr., on the brain, ii. 316
Cartilages, forward movement of the

costal, in respiration, i. 43; protrusion
and separation of the left costal in
heart disease, 222

Cat, experiment on a, by Dr. Sibson,
ii. 400

CejUa, cases of adherent pericardium,
iv. 215, 226

VOL. IV.

Cerebral control, effects ot the imme-
diate withdrawal of, over the reflex

functions, ii. 345
Chairon, M., case of pericarditis re-

corded by, iv. 198
Chambers, Dr., cases of pericarditis

recorded by, iv. 178, 187
Chameleon, on the mechanism of respi-

ration in the, i. 247-249
Chest diseases in London 1841, iv. 428
Chest, enlarges at every point on in-

spiration, i. 35 ; the more ample the,

the larger the lungs, 68
; the, narrow

in children, 69 ; organs of the, in

children, 71 ; form of the, in the
athletic, 76 ; in the sedentary, 76 ;

in the robust, 76 ; measurement of
the, 83 ; in the boy and girl, measure-
ment of the, greater than that of
the abdominal, 84 ; in the adult
male, 84 ; in old age, 85 ; in women,
85 ; upper part of the, expanded and
rounded in emphysema, 88 ; lower
part of the, dilated in emphysema,
89 ; form of the surface of the, in
emphysema, 93, 11 1 ; measurement
of the, in emphysema, 93 ; narrowing
of the, from constriction of the
larynx or trachea, 1 77 ; narrowing of
the, from frequent irritable cough,
1 77 J on the elasticity of the walls of
the, as a respiratory agent, 307 ;

formation of the, and its internal
organs, 339 et seq. ; value of a know-
ledge of the form of the, in the
diagnosis of many diseases of the
internal organs, 351 ; diagrams of
the, from a healthy adult male, 258,
259 ; condition of the, in the healthy
robust man, 360-362 ; diameter of
the, 362 ;

the, often flattens in general
illness, though sound, 364; enlarged
adherent liver lessens the motion of
the, on the right side, 367 ; diagrams
illustrative of this, 365, 366 ; effects of
emphysema, phthisis, pneumonia, and
pleuritic effusions on the form of the,

368 ; effects of distension of the peri-
cardial sac and pericardial adhesions
on the form of the, 369 ; expanded in
emphysema, 387 ; walls of the, recede
during inspiration, ii. 47; falling-in
of the lower part of the, during in-
spiration in emphysema, 163; cause
of the remarkable sign in question,
165 ; pain in the, in pericarditis, iii. 307

K K
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Chest-measurer, on a, in connection
with the movements of respiration in
disease, ii. 1-160

Chest-Measurer, on the mode of
using a, to ascertain the
movements of respiration in
disease, and on the indications
IT affords, ii. 174-188; mode of
employing the chest-measurer, 175 ;

diagram of the chest-measurer, 176 ;

diagram illustrating the mode of
applying the instrument, 177; five

sets of observations to be made, 178,

1 79 ; indications afforded by the
chest-measurer in health, 181 ; aver-
age movements of respiration in the
healthy male from the age of ten to
that of fifty, 182 ; diagram illustrating

this, 183 ;
respiratory movements in

the infant, 184 ; the rhythm of re-

spiration in health, 184 ; indications
afforded by the chest-measurer when
the respiratory movements are ab-
normal, 184 ;

diagrams illustrative of
the respiratory movements in emphy-
sema and bronchitis and phthisis,

186, 187
Chest, on the configuration and
general aspect of the, in vesi-

cular emphysema, i. 39o-4oo
;

description by Dr. Stokes of the

physiognomy and general configura-

tion of the chest in cases of vesicular

emphysema, 391, 392 ; varieties in

the external configuration of the

chest according to age, 392 ;
descrip-

tion of the aspect and external con-

figuration in Rawson (fig. 1), a boy
affected with emphysema and bron-

chitis, 393 ; the face full, and of a

purplish red, 393 ; the chest full,

rounded and prominent above
anteriorly, and below posteriorly,

393 ; the chief prominence of the

sternum a little below its lower end,

394 ; the lower ribs and cartilages

unusually hollow and flattened, 395,

396 ; fig. 1, William Rawson, 13,

affected with bronchitis and emphy-
sema, 394 ;

fig. 2, William Shaw,

30, similarly affected, 395 ;
descrip-

tion of the external configuration of

Shaw, 397 ; the face arid and dusky,

the features furrowed and corrugated,

397 ; the chief prominence of the

sternum at the articulation of the

first and second bones, 398 ; the
xiphoid cartilages, and the abdomen
below it, hollow between the seventh
costal cartilages, those cartilages
forming an obtuse angle below the
sternum, 398 ; in the emphysema of
advanced life, the sternum most
prominent at the lower end, 399 ;

the chest barrel-like at its upper part,

399 ; the dorsal and cervical spine
very much curved, and the head much
lowered, 400 ; the height always
diminished in emphysema, 400

Chevers, Dr. Norman, cases of endo-
carditis, iv. 233

Cheyne, Dr., on accommodation and
regime of the house in fever, iv. 424

Child, on the mechanism of respiration

in the, i. 308
Children, condition of the internal

organs in, i. 69-73 > abdominal
measurement in, greater than tho-

racic, 83 ; chest measurement greater

than abdominal, 84 ; mechanism of

respiration in, 308 ;
respiratory move-

ments in, ii. 25 ; effects of obstruction

in the smaller bronchial tubes on
the movements of respiration in,

76-78 ; cases of pericarditis in, iv.

153-

Chloroform, committee on, Dr. Sibson
a member of, i. xxxiii. ; the effects of,

and the stages of insensibility pro-

duced by it. Treatment of cases of

poisoning by, iv. 369 ;
closely allied

with ether and alcohol, 369 ; death

of Hannah Greener by, 369 ; cumu-
lative property of, 376 ; in endocar-

ditis, iv. 346
Chloroform in Neuralgia, iv.

379-386
Chloroform, on death from, iv.

387-395
Chords, vocal. See Vocal chords

Chorea, an emotional disease, ii. 344 :

Dr. Todd on the emotional character

°f
> 345 ...

Chorea, with and without delirium, in

cases of acute rheumatism, with

especial reference to pericarditis, iii.

395, 404, 408, 409
Chorea, clinical history of endocarditis

in cases of, iv. 322 ; table of cases

of chorea in relation to the presence

or absence of endocarditis, 323 ;

association of cases of chorea with
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rheumatism, 323 ; cases of, with
endocarditis, 324 ; on the use of
chloroform or ether in, 376

Choreiform movements in cases of
acute rheumatism, with especial re-

ference to pericarditis, iii. 348, 359,
383, 395. 398, 405. 408

Chossat, M., reference to his memoir
on the influence of the nervous
system on the animal heat, ii. 196,
198 ;

experiment by, on a dog, 235

;

on the effect of cold on animals, 285 ;

on the state of temperature at death,
288

Christison, Dr., cases of Bright's dis-
ease with pericarditis recorded by,
iv, 151 n.

Circulation impeded by abdominal dis-

tension, i. 33 ; modes of exciting
circulation, 39 ; modes of depressing,

39
Circulation, influence of external cold
and heat on the, ii. 296

Circulation, effect of opium on the, iv.

401 et seq. ; obstruction caused by
narcotic poisons, 416; the same caused
by asphyxia, 417

Clark, Sir James, ii. r

Clarke, a lad, case of, affected with
diabetes, ii. 43 n.

Clavicle, portion of lung above the, i.

3 ; portion behind the, 5
Clendinning, Dr. , his cases of emphy-
sema and bronchitis, i. 382, 383

Climate affecting fever, iv. 427, 430
Clinical lecture delivered at St. Mary's

Hospital; London, ii. 415 n.
Cockle, Dr., on intra-thoracic cancer,

iii. 233
Cold, effects of external, on respiration,

ii. 259 ; of snails, 262 ; of insects,

263 ; of fishes, 268 ; of frogs, 271 ;

of warm-blooded animals, 274 ; on
hybernating mammalia and birds,
279 ; on higher adult warm-blooded
animals, 281, 282; effects of, on
the circulation and respiration, 296

Collin, Dr., ii. 1, 84, 85
Colon, O'Beirne's tube usually success-

ful when the, is distended, ii. 408 ;

nature and consequences of distension
of the, 423

Coma in pericarditis, iii. 379, 401
Contagion of fever, iv. 43

1

Conus arteriosus, the, iii. 77, 131, 132
141 ; iv. 89

Convulsions, caused by sudden comatose
unconsciousness, ii. 348 ;

respiratory
and circulatory phenomena in epi-
leptic, 350; comatose, induced by
narcotic poisons, 355

Cooper, Sir Astley, experiments with
a kitten, ii. 283 ; with a snake, 291

Corbet, M. A., case of neuralgia treated
with ether, iv. 357, 361, 363

Cormack, Dr., on influence of narcotic
poisons, ii. 327

Corvisart, i. 236; quantity of fluid

found by, in the pericardial sac, iii.

r 4> 16, 17 ; cases of pericarditis
recorded by, 332

Corvisart, adherent pericardium, iv.

209
Costal cartilages in children, form of

the, i. 70 ; prominence and position
of the, 70, 71 ; bulges of the, 73 ;

protruded by the heart, 75 ; of
mammalia, 257, 281

Costal mechanism in animals, i. 262,
276 ; motion and movements in man,
ii- 5

Costal wall, diagram showing change
in form of the, that effects a deep
inspiration, i. 23 ; state of the, in old
age » 77 5 the, lessens after pleuritic
adhesions in phthisis, 161

; narrowing
of the, caused by abdominal disten-
sion, 178

Coughing, how excited, ii. 302, 307
Coupland, Dr., cases of adherent peri-

cardium, iv. 228
Coventry and Willoughby, Drs., de-

scribe the fever of New York, iv. 430
Creaking friction-sound, in pericarditis,

iv. 70, 72
Croonian Lectures. Dr. Sibson, i.,

xxix.

Cross, Mrs., 50, a patient of Dr.
Hutchinson's, with hypertrophy of
heart—anasarca, diagram of, i. 45

Cross Canonby, near Maryport, Cum-
berland, birthplace of Dr. Sibson,
i. xix.

Crustacea, the mechanism of respira-
tion in, ii. 212 et seq.

Crying, how excited, ii. 302
Cummins, John, 12, a patient of Dr.

Hutchinson's, with
1 ericardial effu-

sion, diagram of, i. 200
CU™£ Hannah

> 33. a patient of Mr.
Whites, with varicose veins of the
leg, diagram of, i. 79

K K 2
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D

Daft, M., form of the chest in, ii. 23 n.

Daniell, William, case of, affected with
heart disease, ii. 330

Davenport, William, 30, a patient of

Dr. Storer's, with phthisis, diagram
of, i. 160

Davidson, Dr., late senior physician to

St. Thomas's Hospital, assists the

author, i. 3
Davis, Dr., of Bath, cases of acute
rheumatism recorded by, iii. 331, 332,
38i

Davy, Dr., experiments by, on respira-

tion, ii. 197, 199
Davy, Sir Humphry, experiments by,

on the respiration of animals, ii. 226,

371
Death, condition of the heart preceding,

at, and after, iii. 32, 33
Degrees obtained by Dr. Sibson, i.

xxv, xxvi, xxxii.

Delaroche, experiments by, on the

temperature of certain animals, ii.

293
Delirium in pericarditis, iii. 380 ;

ditto,

resembling delirium tremens, 384
Delirium tremens ; on the use of chloro-

form or ether in, iv. 376
Demonstrations in Visceral Anatomy

given by Dr. Sibson in Brook-street,

i. xxvi

Desault, treatment pursued by, in peri-

carditis, iv. 194
Diagnostic value of the observation of

the movements of respiration, on the,

ii. 131-134
Diagrams. See elaborate list of illus-

trations prefixed to each volume
Diaphragm, on the right side, i. 24 ;

on the left side, 25 ; low when the

intestines are empty, 32 ;
pushed up

when they are distended, 32 ; effects

of pregnancy on the, 33 ;
description

of the action of the, in inspiration,

48-51 ; contraction of, tends to draw
back the lower end of the sternum,

56 ; descent of, lowers the abdomi-

nal viscera, 56 ; forced inspiration

lowers the, and depresses its coslal

walls, 57 ; descent of the, caused
by the, in emphysema, 89 ; constric-

tion of the larynx or trachea, 177 ;

elevation of the, caused by frequent
irritable cough, 177 ; abdominal

distension a cause of raising the,

178 ; form and actions of the, in the
mechanism of respiration, 304 ; in-

.
fluence of the, on the heart's impulse,

355 ; action of the, on the abdominal
and pelvic viscera, 357 ; effects of
excessive abdominal distension and
enlarged adherent liver on the, 366,

367 ;
the, flattened and lowered in

emphysema, 386 ;
inspiratory move-

ments of the, ii. 11, 12, 59 et seq.;

causes that arrest or restrain the ac-

tion of the, during respiration, 126
;

causes that may restrain the move-
ments of the left side of the, 129

Diaphragmatic set of ribs, ii. 6
Diarrhoea in pericarditis, iii. 363
Diastolic-aortic murmur. See Murmur,

diastolic-aortic

Dickinson, Dr., cases of pericarditis in

children observed by, iv. 153
Disease, on the movements of respira-

tion in, and on a chest-measurer,
ii. 1-160

Displacements of the heart, vertical,

lateral, forward, and backward, iii.

204 et seq.

Distension, on gastro-intestinal, and
enlargement of the liver, ii. 406-414

Distension of the abdomen, on the in-

fluence of, on the functions of the

heart and lungs, ii. 415-432
Distension, artificial, of the pericardium,

effects of, iv. 3 et seq.

Do:?, experiment on a, by Dr. Sibson,

ii. 398
Dog, on the mechanism of respiration

in the, i. 259 et seq.

Dog, injected with alcohol, iv. 371, 374
Drake, [., a child, two months, form of

the chest in, ii. 25 n.

Dropsy, ovarian, causes displacement

of the diaphragm, i. 33 ; abdominal

distension from, ii. 44 position of

heart in, iii. 218
Duke, Alfred, 36, a patient of Mr.

White's, with compound fracture of

both legs, diagram of, i. 42
Duke, Alfred, 36, a patient of Mr.

White's, with compound fracture of

both legs, diagram of the organs of

the chest of, i. 197
Dublin fever, iv. 426
Dying, intestinal distension frequent in

the, ii. 407
Dyspnoea, effects of a fit of, in emphy-
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sema, i. 96; nature of, in emphy-

sema, 103 ;
exciting causes of, in

emphysema, 103 ; attitude of the

patient during the attacks of, ii.

170
Dyspepsia, influence of a full meal on

the liver, heart, and lungs in, i. 29

E

Edinburgh fever, iv. 426
Edwards, Dr., his experiment on the

respiration of frogs, ii. 193, 228, 230,

371 ; on the temperature of fishes,

268 ; on mammalia, 278, 283, 291

Egan, John, 23, a patient of Mr.
White's, with ulcers of intestines

and legs, diagram of, i. 23
Eggleston, M., case of facial neuralgia

treated with ether, iv. 359, 362, 363
vEgophony in pleuritis, i. 141

Elsom, Eliza, form of the chest in, ii.

23 71.

Emotion, influence of, on respiration,

ii. 320
EiMPHYSEMA, i. 85-107 ;

change of

structure of the lungs in, 85 ; dia-

gram illustrative of this, 86 ; exter-

nal signs of, 88
;
upper part of chest

expanded and rounded in, 89 ;
apex

of lung not so far above the clavicle

as in health, 89 ; lower part of chest

dilated in, 89 ; state of diaphragm
and lower margins of the lungs in,

89 ; thin wedge of the lungs facing

the heart and great vessels is greatly

enlarged in, 90 ;
larger margins of

lungs much dilated in, 90 ;
space of

heart's dulness narrow, and below
the sternum, in, 91 ;

enlargement and
descent of the heart in, 91 ; descent

of the abdominal organs in, 92 ; in

tight-laced females, lower lobes of

lungs not much dilated, and do not

descend much in. 92 ;
upper lobes

necessarily developed, 93 ; form of

the surface of the chest in, 93 ;

measurement of the chest in, 93 ;

diagram illustrative of this, 94;
effects of inspiration in, 95 ; effects

of a fit of dyspnoea in, 96 ; state of

expiration in, 97 ; seat of heart's

dulness in, 99 ; of its impulse in, 99 ;

heart's sounds in, 100 ; effects of in-

spiration and expiration on the heart's

sou-ids in, 100, 101 ; state of respi-

ration in, 101 ;
pulse, 101 ; motion

of the blocd through lungs and sys-

tem in, 102 ; veins of neck in, 102
;

fulness of veins in, 102
;
dyspnoea in,

103 ;
exciting causes of dyspnoea in,

103 ;
exciting causes of bronchitis,

104 ; diseases of the heart, 105 ;

frequent exposure to foul air, 106
;

repeated excessive exertion, 106

;

di> eases of the stomach and liver, 106;

emphysema an extension or later

stage of a previous disease, 107 ;

effects of, in the adult and the young,

368 ; effects of, on the respiratory

movements during ordinary respira-

tion, ii. 56, 57 ;
expiratory move-

ments in, 67
Emphysema, vesicular, on the size and

situation of the internal organs in,

i- 377-389
Emphysema, vesicular, on the configu-

ration and general aspect of the

chest in, i. 390-400
Emphysema, vesicular, on the move-

ments and rhythm of respiration in,

ii. 161-173
Employments, out-of-door, influence of,

in acute rheumatism, in relation to

age, iii. 246 el seq.

Empyepia in adherent pericardium, iv.

216
Endocarditis, table showing proportion

in which, and pericarditis were ab-

sent or present in cases of acuic

rheumatism, iii. 244 ;. presence or ab-

sence of, in rheumatic pericarditis, 2 76

Endocarditis, in combination with or in

relation to, pericarditis— table show-
ing proportion in which it and peri-

carditis were absent or present in

cases of acute rheumatism, iii. 244 ;

presence or absence of, in rheumatic
pericarditis, 276 ; cases in which it

was absent or doubtful, 279 ; tables

of cases of pericarditis with and
without, 280-282

; overaction of the
heart in acute rheumatism as a cause
of, 286; cases of pericarditis with
simple, 336, 337, 351, 378, 390, 397

Endocarditis, iv. 231-350. (I.) The
anatomical appearances observed in

cases of, 232; (II.) Clinical history
of rheumatic endocarditis, 238 ;

table showing the condition of the
cases of acute rheumatism, wiih
especial relation to the absence 01
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presence of endocarditis, 239. (I.)
Cases of rheumatic endocarditis with
an uncomplicated tricuspid murmur
symbol 241. (II. ) Cases of rheu-
matic endocarditis with a mitral mur-
mur, symbol 251 ; general illness,

254 ; pain in the region of the heart,
257 ; prolongation of the first sound
occurring during the early period of
mitral endocarditis, 258 ; progress of
cases of endocarditis with a mitral
murmur, 262 ; condition of the
heart and the great vessels in cases of
endocarditis affecting the mitral valve,
270 ; the impulse of the heart, 272 ;

accentuation of the second sound,
with silence, feebleness, or- prolonga-
tion of the first sound over the pul-
monary artery, 275 ; doubling of the
second sound, 282

; pulmonic mur-
mur--symbol K, 283 ; tricuspid mur-
mur in cases of endocarditis with a
mitral murmur, 287; aortic-systolic
murmur (anaemic), 288

; prolonga-
tion of the first sound occurring at a
late period in cases of endocarditis
with mitral regurgitation, 289. (III.

)

Cases of rheumatic endocarditis with
aortic regurgitation, (1) not accom-
panied by mitral murmur, (2) accom-
panied by mitral regurgitation, sytnbol

ir
293 5 (!) aortic regurgitation, not

accompanied by mitral regurgitation,

293 5 (2) cases of rheumatic endocar-
ditis with aortic regurgitation accom-
panied by mitral regurgitation, 295.
(IV.) Cases of rheumatic endocarditis
with prolongation of the first sound,
310 ; cases of rheumatic endocarditis
with previous valvular disease of the
heart, 314 ; clinical history of endo-
carditis in cases of chorea, 322 ;

clinical history of the cases of chorea
in relation to the presence of endo-
carditis, observed by the author in
St. Mary's Hospital, 322 ; table of
cases of chorea in relation to the
presence or absence of endocarditis,

323 ; association of the cases of cho-
rea with rheumatism, 323 ; proportion
of cases of chorea in which endocar-
ditis was present, 324 ; cases of en-
docarditis with a mitral murmur,
325 ; cases of endocarditis with a
diastolic-aortic murmur, 329 ; endo-
carditis in pyaemia, 330 ; in Bright's

disease, 331 ; clinical history of en-
docarditis occurring in cases of val-
vular disease of the heart, 334 -

pathological evidence of endocarditis
in cases of valvular disease of the
heart, 335 ; table showing cases with
valvular disease, among those not
affected with acute rheumatism, in
which endocarditis was present at the
time of death, 336 ; signs and symp-
toms of endocarditis affecting cases
with valvular disease, 341 ; endocar-
ditis affecting the tricuspid valve
342 ; cases with affection of the tri-
cuspid valve, 342 ; treatment of en-
docarditis, 345

Endocarditis, cases of acute gout and
acute rheumatism attended by, iv.

459 et seq.

Epilepsy, in fits of, vocal chords closed,
i. 62

Erichsen, Mr., experiments by, on the
trachea, ii. 312 ; on resistance to the
circulation in the capillaries during
asphyxia, iv. 418

Eruptions in fever, iv. 426
Ether, action of poisoning by, iv. 370,

375 ; cumulative property of, 376
Ether, inhalation of, in facial
neuralgia, iv. 354—368 ; a new
inhaler, 364

Expiration, and the mechanism and
movements effecting it, i. 58—63

Face, appearance and expression of
the, during the course of pericarditis
iii. 323 ; condition of the, when the
pericardial distension was at its

height, 33°
Facial neuralgia. See Neuralgia, facial
Feeble persons, position of the heart
and great vessels in, iii. 144

Feeley, Maria, case of, affected with
hysteria, ii. 339

Female, condition of the internal organs
in the, i. 78-81 ; form of the, modified
by tight-lacing, 78 ; contrast of the,
and the male, 78 ; diagram of healthy
adult, 79; effects of tight-lacing on the
lungs and heart in the, So ; on the ab-
dominal viscera in the, 80 ; on the
general health of the, Si ; on the
mechanism of respiration in the, 306 ;

difference in the respiration of a, from
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that of a male, 353 ;
respiratory move-

ments in the healthy, ii. 22 ; effects of

obstruction in the smaller bronchial

tubes, on the movements of respira-

tion in the, 75
Fever of Nottingham and the
neighbourhood, that prevailed
in the summer of 1846, and was
identical with the " fievre
typhoide" of Paris, and dif-

fered FROM THE USUAL WINTER
typhus of Edinburgh and Dub-
lin, iv. 419-434 ; characteristics of,

419 ; number of cases, 421 ; fever at

New Lenton, 422 ; at Radford, 422 ;

meteorological observations during the

summer of 1846, prevalence of diar-

rhoea, 423 ;
privies, manifest foci

of the fever, 423 ; benefit of hospitals,

424 ; benefit of fresh air in wards,

424 ; bad drainage in connection

with, 425 ; diseases of a hot, differ

from those of a cold climate, 427 ;

statement of the number in summer
and winter of those diseases charac-

teristic of the summer season, 428 ;

fevers of various seasons differ, 431 ;

nearly identical with the " fievre

typhoide," 433
Fevers, effects of, on the respiratory

system, ii. 256
"Fievre typhoide" of Paris, iv. 425 ;

almost identical with the Notting-
ham, Edinburgh, Dublin, and London
fevers, iv. 426

Figures. See elaborate list of illustra-

tions prefixed to each volume
Fishes, mechanism of respiration in,

ii. 211 et seq. ; effects of temperature
on the respiration of, 268

Fissures between the lobes of the lungs,

i. 12

Flourens, experiment on the brain by,

»• 359. 383
Foetus, on the mechanism of respiration

in the, i. 306
Fontana: experiments on frogs with
opium, iv. 409

Force, amount of, reserved in each
organ, ii. 419

Forbes, Dr., i. 236 ; writer on chest

diseases, ii. 1

Forbes, Dr., the translator of Corvisart,

iii. 14, 16

Forward displacements of the heart,

iii. 239

Fournet, M., ii. I, 1 16

Fox, Jane, treated with chloroform for

neuralgia, iv. 381
Fox, Dr. Wilson, cases of pericarditis

recorded by, iii. 338, 340, 349, 350,

362
Fremitus, vocal, only felt over the lung,

i. 371
Frerichs, cases of Bright s disease with

pericarditis recorded by, iv. 151 n.

Friction murmur heard at the beginning

of pericarditis, position and character

of the, iv. 57
Friction, pericardial, iv. 53
Friction-sounds, faint, i. 143 ;

pleuritic,

170 ; of the heart, 204 ; varieties

of, 208-213
Friction-sounds in pericarditis. See

Pericarditis, iv. 100-184, for a full

exposition of the nature, varieties,

and indications of

Frogs, account of various experiments

on the respiration and temperature

of, ii. 197-405 ; effects of tempera-
ture on the respiration of, 271

Frogs poisoned by opium, iv. 370, 403
et seq.

Fullerton, Mr. Robert, experiments on
frogs with opium, iv. 402

G

Gairdner, Dr., cases of adherent
pericardium, iv. 205, 217

Gairdner, Dr. W. T., experiments by,

on rabbits, ii. 402-404 ; two cases of
pleuritic effusion mentioned by, iii.

228
Galloway, William, case of, affected

with emphysema and heart disease,

i. 379-381 ;
diagrams illustrative of

the organs of, 379 380 : description

of the case, 381 ; ii. 60 et seq.

Gas, distension of the abdomen from,
owing to rupture of intestine, ii.,428

Gastro-intestinal distension and
ENLARGEMENT OF THE LIVER, ii.

406-414 ; in this disease the dia-
phragm is raised, the lungs and heart
are compressed, respiration and circu-

lation being impeded, 406 ;
diagram

illustrating the disea-e, 407 ; intes-

tinal distension frequent in the dying,

407 ; is invariable in peritonitis,

408 ; use of O'Beirne's tube if the
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colon be distended, 408 ; use of the
oesophageal tube if the stomach be
excessively distended, 409 ; discrimi-
nation between gastric and intestinal
distension, 410- palpitation and
dyspnoea are often caused by gastric
distension, 410; enlargement of the
liver compresses the right lung and
the heart, 411 ; diagram of abscesses
in the liver, 412 ; effects of enlarged
liver in, 414 ; discrimination be-
tween pneumonia of the right lower
lobe and enlargement of the liver
414

Geneva, Dr. Sibson's death at, i. xxviii.
Gibson, Joshua ; case of sciatica

treated with ether, iv. 363
Glossop, W., case of, with loss of arm,

»• 35 «•

Glover, Dr., action of chloroform
injected into the veins by, iv. 374

Godby, Phoebe, case of facial neuralgia
treated with ether, iv. 360, 362, 363

Goldlish, on the opercular movements
of a, at a given temperature, ii. 269-
271

Good all, Jane, form of the chest in, ii

23 n.

Gothic architecture, Dr. Sibson's lecture
on, i. xlii

Gout, acute, summary of cases treated
by author in St. Mary's Hospiral
from October, 1866, to May, 1869,
iv - 455 ;

cases, of, 471 ; cases of,

I

with endocard itis ; and transient .peri-
carditis, 475 ; measurement of in-
flamed joints in, 478

Grating friction sound in pericarditis,
iv. 71

Graves, Dr., cases of pericarditis re-
corded by, iv. 179

Great vessels, position and form of the
heart and, iii. 30-240

Green, Frederick, 43, a patient cf Dr.
Storer's, disease of heart and aortic
valve, diagram of, i. 82

Green, Julia, form of the chest in, ii.

23, «.

Greener, Hannah ; death from chloro-
form, iv. 369, 387, 388

Greenfield, Dr., cases of Bright's
disease communicated to the author
])y, iv. 153

Greenhow, Dr., cases of pericarditis
recorded by, iii. 338, 349, 358, 361

Greenwich Hospital, Dr. Sibson one

of the committee of inquiry into the
state of, i. xxxiv.

Gregory, Dr., cases of Bright's disease
with pericarditis recorded by iv

^
150, 151 n.

Grief, influence of, on respiration, ii

320
Grisolle, Dr., ii. 115
Grosvenor Place School of Medicine,

Dr. Sibsofflectures at, i. xxvii.
Gull, Sir William, opinion on a case

seen by, iii. 343
Gulstonian Lectures, Dr. Sibson's i.

xxvii.

H
Habershon, Dr., i. xxv.
Haemoptysis, source of blood in, i.

1 76 ; remarkable case of a lady
affected with, ii. 325

Hall, Mr., i. xxxv.
Hall, Dr. Marshall, experiment by, on

animal heat, ii. 202 et seq. 2.2.0, 229 ;

his remarks on the most impoitant
remedy for congenital asphyxia, 251;
further allusions to, 277 ; reference
to works of, 344 ; on the brain, 346,
349, 354, 360, 363, 369-371

Haller, experiment by, on the trachea,
ii. 313 ; his use of the term "valvule,"
iii. 69 n. ; on the aortic valve, 85

Hardy, Mr., i. xxxv.
Harrison, the late Dr. Edwin, the

first to insist on the important fact that
there exists on the walls of the chest
a series of impressions indicating to
the eye the organs underneath, i.

341 ; the first to have pointed out
the peculiar situation of the liver in
a healthy condition of the chest, 83,
n, and 237

Harsh friction sound in pericarditis,
iv. 71, 75

Hart, Mr. Ernest, on the relation of
Dr. Sibson to the British Medical
Association, i. xxx.

Hartley, Dr., reference to his "Ob-
servations on Man,"ii. 220

Harveian Lectures, Dr. Sibson's, i. xl

Hassc, Dr., his remarks on hypertrophy
and dilatation of the heart, i. 384;
anatomical appearance in endocarditis,
iv. 232

Hastings, Sir Charles, his experiments
on respiration in a rabbit, ii, 198,
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200 ; on temperature in frogs, 273 ; on

the heart, 328, 329
Hawkins, Mr. Caesar, iii. 239
Haygarth, Dr., ca*-e of pericarditis re-

corded by, iii. 332
Head, Thomas; case of neuralgia treated

with ether, iv. 363
Heat, animal, effect of the nervous in-

fluence on the production of, ii. 195 ;

effect of extreme, on the respiration

of warm-blooded animals, 290 ; ef-

fects of, on the circulation and re-

spiration, 296
Health, effect of tight-lacing on the

female, i. 80
Heart, space of its dulness, i. 8 ; its

central attachment, 14 ; its right

bound, 15; the great ve> sels of the,

16 ; the aortic valves, 16 ; the arch

of the aorta, 17 ; lhe right ventricle,

17 ;
left, 18 ; the tricuspid valve, 18 ;

the mitral valve, 20 ; influence of a
full meal on the, in dyspepsia, 29

;

descent of the central tendon in

inspiration draws down the heart,

51 ; cavities of the, expanded during
inspiration, 52 ; its superficial dulness,

53 ; its seat of impulse in repose, 53 ;

on a deep inspiration the impulse is

lowered to the epigastrium, 54 ; its

sounds are feebler over the great

vessels, 54 ; inspiratory descent of

the, 55 ;
compressed, lessened, and

raised in expiration, 60 ; its superficial

dulness and seat of impulse raised and
extended in expiration, and its sounds
louder, 59 ; action of the systemic

ventricle of the, stronger in expira-

tion, and sends more blood into the

system, 61 ; less blood received into

the right auricle and ventricle in ex-

piration, 61 ;
depression over lower

bound of the, 75; effects of tight-

lacing on the, 80 ; space of the
dulness of the, in emphysema, 91 ;

k enlargement, and descent of the, in

emphysema, 91 ; seat of the dulness

of the, in emphysema, 99 ; of the
impulse of the, in emphysema, 99 ;

sounds of the, in emphysema, 100
;

effects of inspiration on the sounds
of the, 100 ; effects of expiration on
the sounds of the, 101 ; diseases of
the, an exciting cause of emphysema,
105 ; seat and sounds of the, in

phthisis, 175 ; condition of the, in a

state of health, 180-236 ;
position of

the, on the external signs of the,

345 et set/. ;
position of the, 360 et

seq. ; impulse of the, during an
ordinary and deep inspiration, 373 ;

diffusion of the sounds of the, 374 ;

enlargement of the, usual in em-
physema and bronchitis, 381, 383 ;

effects of diseases of the, on the

movements of respiration, ii. 120-124;
the action of the, compressed in

.
gastro-intestinal distention, 406, 410-

414 ; on the influence of distention

of the abdomen on the functions of

the, 415-432 ;
position of the apex of

the, iii. 66
Heart, report of the Committee of the

British Association on the move-
ments and sounds of the, iii. 1

1

Heart ; conditions that regulate the

position, extent and firmness of

partial adhesions of the, iv. 203 ;

enlarged when pericardial adhesions
are associated with valvular diseases,

205 ; adherent pericardium may exist

without influencing the size or healthy

function of the, 217 ;
average weight

of the, in cases of valvular disease

with and without adherent peri-

cardium (summary of cases), 218
;

conditions of the heart and great

vessels in cases of endocarditis affect-

ing the mitral valve, 270 ;
impulse

of the, in cases of endocarditis, 272

;

cases of rheumatic endocarditis with
previous valvular disease of the heart,

314; clinical history of endocarditis
occurring in cases of valvular disease

of the heart, 334 ; pathological
evidence of endocarditis in cases of
valvular diseases of the heart, 335

Heart, the, in acute rheumatism, iv.

445
Heartand GreatVessels, Position
AND FORM OF THE, iii. 30-203 ;

(I.)

the higher or lower 'position of the
heart and great vessels, 31-49; the
lower boundary of the heart, 34 ;

the top of the arch of the aorta, 37 ;

the boundary line betw een the upper
border of the heart and the lower
limit of the great arteries, 39 ; position
of the pulmonary artery, 40 ; of the
arch of the aorta, 42; of the right
auricle, 48 ; of the right ventricle,

49; (II.) position of the heart and
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great vessels from side to side, 50-
102 ; relation of the breadth of the
heart to that of the chest, 50 ; extent
to which the heart occupied the right
and left sides of the chest, 52;
breadth of the combined right auricle
and ventricle in relation to that of
the left ventricle, 58 ; breadth of the
right auricle, 58 ; breadth of the right
ventricle, 59; breadth and position
of the pulmonary artery, 64; breadth
of the left ventricle, 65 ; position of
the apex of the heart, 66 ; breadth and
position of the ascending aorta, 69 ;

position of the "root of the aorta,"
including the orifice, valve, and sin-
uses, 69 ;

diagram giving four views
of the heart, 73 ; another giving two
views, 74 ; position of the aortic
sinuses and the flaps of the aortic
valve, 74; the " aortic vestibule " or
inter-valvular space of the right ven-
tricle, 75 ; two diagrams showing the
aortic, mitral, and tricuspid valves,
76 ;

diagram showing the muscular
fibres of the left and right ventricles,

79 ; position of the mitral valve, 86
;

diagram of a calf's heart, showing
the aortic and mitral orifices, 87

;

six more diagrams illustrative of the
mitral valves, 88-91 ; the tricuspid
valve, 94 ; diagrams illustrating the
tricuspid valve open and shut, 96,
97, 99 ; the relation of the lungs to
the heart, 102-108

; extent to which
the surface of the heart is exposed,
108, 109 ; front view during life, 110

;

movements of the heart, in; dia-
grams illustrating the movements of
the walls of the heart during the
ventricular systole, 112; the systole
of the ventricles, 113; movements
of the papillary muscles, 115;
action of the mitral and tricuspid
valves, 116 ; direction of the currents
of blood in the cavities of the heart,

117; diagrams illustrating this, 117;
the movements of the heart caused
by respiration, 118

; diagram showing
position of heart at end of a forced
expiration, 119; ditto at the end of
a deep inspiration, 120

; front view
of the heart and great vessels in a
healthy man with a well-formed chest,
124 ; diagram showing position and
size of these organs in a healthy man

during the ventricular systole, 125 ;
ditto during the diastole, 126

; the'
right side of the heart, 128 ; the right
auricle, 129 ; the right ventricle, 130 ;

the left ventricle, 132 ; the appendix
of the left auricle, 133 ; the great
vessels, 134 ; the arch of the a^rta,
134 ; the pulmonary artery, 135 • the
superior vena cava, 136 ; the relation
of the lungs to the heart in front,
137 ;

the orifices and valves of the
heart and the great arteries, 139 ; the
position of the heart and great vessels
in robust and feeble persons. 144 ;

diagram showing the heart and great
ves-els in relation to the front of the
chest, 147 ; side view after death-
left side, 149; right side, 151 ; side
view, during life, in a healthy man
with a well-formed chest, left side,

153; illustrative diagram, 154; right
side, 163 ; back view after death,
164 ; back view, during life, in a
healthyman with a well-formed chest,
165; the left auricle and ventricle,
166 ; diagram illustrating back view,
169 ; the right auricle and ascending
vena cava, 172 ; the under surface of
the heart—the longitudinal furrow
and the right ventricle, 173; the great
vessels, 174; illustrative notes, in
which the author briefly describes the
position of the heart as represented
in drawings to be found in Pirogoff 's

Anatomia Topographica, Braun's
Topographisch - Anatomischer Atlas,
and Le Gendre's Anatomie Chirurgi-
cale Ho?)iolographique, which were
taken from sections of the frozen dead
body, 179-203

Heart, Malpositions of the, Hi.

204-240
; displacements of the heart

divided into vertical, lateral, forward,
and backward, 204 ; vertical dis-

placements of the heart, 204-219
;

cases in which the heart is lowered,
204 ; in pulmonary emphysema,
bronchitis, and spasmodic asthma,
204; diagram illustrating the position
of the heart and great vessels in pul-
monary emphysema, 205 ; in croup,
laryngitis, laryngismus stridulus, 207 ;

in collapse of the stomach and in-

testines, 208; diagram showing
position of heart and great vessels in

collapse, as above, 209 ; in aneurism
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of the arch of the aorta, 210; in

mediastinal tumours, 21 1 ; cases in

which the heart is raised, 212 ; dis-

tention of the stomach and intes-

tines, 212 ;
diagram showing position

of heart and great vessels in distension

as above, 213; hi ascites, 217; in

escape of gas into the cavity of the

abdomen, 218 ; in ovarian dropsy,

218; in simple enlargement of the liver

and spleen, 219 ; mediastinal tumours,

219; lateral displacements of the heart,

219 ; in pleuritic effusion, empyema,
pneumo-thorax, 220

;
diagram show-

ing position of heart and great vessels

in pleuritic effusion, 221 ; in hemor-
rhage into either cavity of the chest,

229 ; in contraction or cirrhosis of

the lung with adhesion of the pleura,

229 ; diagram showing position of

heart, &c, in contraction of the left

lung, 23 1 ; in intra-thoracic tumours,

233 ; large abscesses, hydatid cysts,

or malignant tumours in the upper
or convex portion of the liver, 236 ;

diagram illustrative of this, 237 ;

forward displacement of the heart,

239 ; backward displacement of the

heart, 240
Heart, the, in the state of
Health, i. 180-236 ; relative dimen-
sions of the auricles, ventricles, and
great vessels of the, 180

;
experimen-

tal observations of the motions of the,

182; gliding movements of the left

ventricle of the, 182 ; ditto, of the

right ventricle, 184 ; auricular con-

traction and ventricular distension,

185 ; vermicular contraction, 185 ;

effects of arresting the venous circu-

lation, 186
;
change of the axis of the

ventricles during systole, 187; change
of seat of impulse induced by change
of posture, 189; pericarditis, 189-

213 ;
pericardium and pleura ana-

logous structures, 189 ; new capillary

development of the, 190; tendinous

patches the results of pericarditis,

192; mild form of, 192; minute
papillae on the pericardium, 193 ;

less organised new membrane of a
lace-like surface, 193 ; prolonged
pendulous filaments, 194 ; section of

pericardium and heart, 195 ; effusion

of fluid, 195 ; diagram illustrating

the artificial distension of the peri-

cardial sac by fluid, 197 ;
progressive

changes of pericardial dulness, 198 ;

protrusion of the sternum and costal

cartilages in, 189 ;
impulse in, 189 ;

diagram illustrative of rheumatic

pericarditis, 2CO
;

diagram illustra-

tive of rheumatic pericarditis-endo-

carditis, 202 ; friction sounds in,

204 ;
diagram illustrating rheumatic

pericarditis, 206 ; vaiieties of friction

sound in, 208; impulse sounds in,

209 ; mitral regurgitation, 210
;

sounds over the right ventricle, 210
;

friction sounds over the right auricle

and great vessels, 211 ; friction

sounds are raised by the effusion of

fluid, 211 ;
inspiration lowers the

friction sound, 211 ;
progress of

friction sounds, 212 ;
pleuritis ac-

companies pericarditis, 213; enlarge-

ment of the heart without pericardial

adhesion, 213-223 ;
valves, 214 ;

enlargement displaces the lungs, 214 ;

diagram illustrative of enlargement

of the heart, especially of the left

ventricle, 215 ; the heart's dulness

and impulse in, 216
;
diagram illus-

trative of enlargement of the heart,

217 ;
diagram illustrative of the

same, 218 ; another diagram, 220
;

protrusion and separation of the left

costal cartilage, 222 ;
impulsive

ringing noises, 222 ; these noises

dissected by the stethoscope, 222
;

mitral regurgitation, 223 ; aortic

narrowing and regurgitation, 223 ;

pericardial adhesion, 223 236 ; mode
of formation of, 223 ;

diagram illus-

trative of, 224 ; universal adhesions,

225 ; adhesions with and without
valvular disease, 225 ;

diagram illus-

trative of universal firm pleuritic

adhesions, 226 ;
strong adhesions,

227 ;
diagram illustrative of, 22S

;

displacement of the heart and its

valves, the ribs and other organs by
adhesions, 229 ; diagram illustrative

of, 230; ribs protruded, 231; dia-

gram, 232 ; extent of heart's super-
ficial dulness, 233 ; respiration has
little effect in the region of this

dulness, 233 ; lateral movement of
the ribs, 233 ; impulsive noises, 233 ;

diagram, 234 ; summary, 235 ;

appendix, 237
Hegcr, his mode of performing para-
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centesis of the pericardium, iv.

195
Height, the, always diminished in em-
physema, i. 400

Heim, adherent pericardium, iv. 20S,
226

Henderson and Reid, Drs., report 01
typhus in Edinburgh, iv. 426

Henle, the anatomist, on the sinuses of
the heart, iii. 82 ; diagram taken
from, 83, 84 n.

Henson, Richard, case of, falling from
a house-top, ii. 256, 331

Herschell, Sir John, the physiologist,
ii. 319

Historiographers of fever, iv. 421 et

seq.

Hod^kin, Dr., of St. Thomas's Hos-
pital, valuable hints given to the au-
thor by, i. 2

;
tracing-frame sug-

gested by, to Dr. Sibson, 2 ; extract
from MS. notes of, on a discovery
of Dr. Harrison's, 83 n. ; extract on
capillaries, from Lectures on the Ana-
tomy of the Serous Membranes, by,

136 n.; extract on miliary tubercles,

from Lectures on the MorbidAnatomy
of the Mucous Membranes, by, 159,
n.; the author greatly indebted to,

as his master in pathology, 236 ; ex-

tracts from two letters from—one on
the internal organs, the other on
pneumonia—237, 238 ; bis observa-

tions on emphysema in his Morbid
Anatomy, 384; suggests the tracing-

frame and the pentagraph for chest

measurement to Dr. Sibson, ii. 4 ;

experiment by, with a swallow, 284

;

extracts concerning fever from his

Morbid Anatomy, iv. 432
Holmes, Mr., directs the author's at-

tention to some important cases of

pericarditis, iv. 197
Hooper, Elizabeth, 17, a patient of Dr.

Hutchinson's, with pericardial effu-

sion, diagram of, i. 206 ; with mitral

regurgitation, diagram of, i. 226
Hope, Dr., i. 236 ; case cited by, iii.

239, 240 ; adherent pericardium, iv.

210, 226
Hopkinson, Elizabeth, cai e of, affected

with hysteria, ii. 340
Hospital, Genera], near Nottingham,

i. I

Hotter, Susan, a child, form of the

chest in, ii. 26 n.

Hudson, Mathew, 44, a patient of Dr.
Hutchinson's, enlargement and dis-

ease of right ventricle—emphysema
and ascites, diagram of, i. 86

Humboldt, on the action of opium, iv

398, 399
Humphreys, Dr., adherent pericardium,

iv. 228
Hunter, Dr. John, on the temperature

of slugs, ii. 262 ; on fishes, 268 ; on
birds, 291

Hutchinson, Dr., of St. Thomas's Hos-
pital, assists the author, i. 3 ; his
spirometer, ii. 2 ; remark from his
paper on the RespiratoryInunctions, 5;
extract from paper by, on the me-
chanism of respiration, 8 n. 9 n,

12 n. 14 n.; iv. 434
Hutchinson, Elizabeth, 16, a patient

of Mr. Wright's, with rupture of
appendix vermiformis, diagram of,

i. 36
Hygienic treatment of disease, iv. 436
Hyoscyamus, action of poisoning by,

iv. 370, 416
Hyperpyrexia in pericarditis, iii. 363 ;

in cases of acute rheumatism, 382
Hysteria, in fits of, the vocal chords

close the larynx, i. 57
Hysteria, on the respiratory and circu-

latory phenomena of, ii. 336 ; illus-

trative cases, 336-342

I

Ilj^ston, John, 70, a patient of Dr.

Hutchinson's, with mitral and aortic

regurgitation, diagrams of, i. 215,
218

Illustrations. Sec elaborate list of illus-

trations prefixed to each volume
Impulse of the heart, seat and nature

of the, i. 199
Impulse of the heart in pericarditis,

position of the, iv. 39 ; elevation of
the lower boundary of the, 39 ; illus-

trative diagram, 40 ; extent to which
the lower boundary of the, was raised

when the effusion into the pericar-

dium was at its height, 42 ; time

occupied during the ascent and de-

scent of the lower boundary of the,

43 ; relation between the extent of

the effusion and the height of the
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lower boundary of the, 43 ;
illustra-

tive diagrams, 44; diffusion of the,

over the higher intercostal spaces

during the acme and decline of the

fluid in the pericardium, 46 ; illus-

• trative diagrams, 48 ;
position of

the, after the decline of the effusion,

and after its cessation, 5 1 ;
position

of the, during the second acme, 98,

113
Impulse of the heart in endocarditis,

iv. 272 ;
conveys the most important

lesson in all cases of endocarditis,

273
Intermediate set of ribs, ii. 6

India, death in, from chloroforoo, iv.

393
In-door employments, influence of, in

acute rheumatism, in relation to age,

iii. 246 et seq.

Inflammation of the heart, influence of

age in inducing, iii. 246-255
Inflammation producing obstruction to

the circulation in the systemic capil-

laries, iv. 418
Infant, new-born, on the mechanism of

respiration in the, i. 306 ;
respiratory

movements in the, ii. 184 ;
delicacy

of the temperature in, 287
Inhaler, a new, ether (diagram), iv.

3°4
Insanity, temporary, with taciturn me-

lancholy and hallucinations, in peri-

carditis, iii. 385
Insects, experiments on the temperature

and respiration of, ii. 203 et seq.;

letter from Dr. W. F. Barlow, on
the effect of heat and cold on the

respiration of, 265
Internal organs, on the changes induced

in the situation and structure of the,

under varying circumstances of health

and disease, and on the nature and
external indications of these changes,

i. I-238

Internal organs, on the size and s-itua-

tion of the, in vesicular emphysema,
i- 377-389

Internal organs, on the position of

the, in the healthy adult male, i.

338 -376

Intestines, the, i. 31 ; when they are

empty, the diaphragm is low, 32 ;

when distended, the diaphragm is

pushed up, 32
Intra thoracic tumours, iii. 233

J

Jobert, treatment pursued by, in a

case of pericarditis, iv. 195

Johnson, Dr., case of, iii. 358

Joints, affection of the, in rheumatic

pericarditis, iii. 262-266
;
degree of

the joint affection during the acme of

the effusion into the pericardium,

266-269

Joints, measurement of, in acute rheu-

matism and acute gouf, ivj 478
Joints, the, in rheumatism, iv. 439 tl

seq.

Jugular pulsation, i. 22 ; effects of re-

spiration on, 22 ; state of the, in em-
physema, 102

K

Kaim, Mr., of Nottingham, took the

daguerreotypes for the paper on a

chest-measurer, ii. 4
Kennedy, Dr., cases of adherent peri-

cardium, iv. 205, 217
Kidney, calculus in the, iv. 171

Kidneys, the, i. 31 ;
percussion over

the, 31
Kirkes, Dr., cases of pericaiditis re-

corded by, iii. 332
Korner, M., adherent pericardium, iv.

208
Kreuser, Dr., fatal cases of acute rheu-

matism recorded by, iii. 333
Kreysig, adherent pericardium, iv. 209

L

Lacey, Sarah, 20, with rheumatic peri-

carditis and partial pericardial adhe-
sions, diagram of, i. 224

Lacing, tight. See Tight-lacing

Laennec, the author's diagrams illus-

trative of the works of, i. 236 ; em-
physema of, 389 ;

disparaging re-

mark by, on the little importance to

be attached to an examination of the

chest, ii. 1 ; extract from his De
VAuscultation Mediate, 85, 115;
treatment pursued by, in pericarditis,

iv. 194
Lane, Mr. James, iv. 183 .

Lateral displacements of the heart, iii.

219 et seq.

Latham, Dr., extract fro.n Clinical
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Lectures on Diseases of the Heart, iii.

27, 28 ; cases of pericarditis recorded
by, 32

Laudanum, various cases of poisoning
by, ii. 249 et seq.

Laughter, how excited, ii. 299
Larrey, treatment pursued by, in peri-

carditis, iv. 194
Laryngeal sounds, nature of, i. 64; heard
on the surface, 65 ; the superior laryn-
geal nerve, ii. 308

Laryngismus stridulus, respiratory
phenomena in, ii. 342

Larynx, in fits of hysteria the vocal
chords close the, i. 57; respiratory
sounds in the, in emphysema, 1 1 1

;

constriction of the, causes diminution
of the lungs, narrowing of the chest,
and descent of the diaphragm, 177 ;

effects of irritation of the, ii. 312
Law, Dr., adherent pericardium, iv.

an, 227
Lecture, Clinical, delivered at St.

Mary's Hospital, London, ii. 415 «.
Leeches in endocarditis, iv. 346
Legallois, M., his experiments on re-

spiration in a rabbit, ii. 197, 200
Le Gendre's Anatomie Chirurgicale

Honiolograpliique, iii. IJ9 et seq.

Lenton, New, fever at, iv. 423 et seq.

Lettellier, experiments on warm-blooded
animals, ii. 281

Levatores costarum, the, in animals, i.

243. 273, 300
Ley, Dr., reference to works of, ii.

345
.Linnets, experiments on, by Dr. Sibion,

ii. 402
Linton, Mr., engraver, great merit of

his wood-engravings illustrative of the
internal organs, i. 338 and note, 358

Liver, enlarged, i. 29 ; influence of a
full meal on the, in dyspepsia, 29 ;

mutual adjustment of the, and the
stomach, 29 ; on inspiration, pushed
down and compressed, 49 ;

the, pro-
jects more than the lungs in children,

70, 72 ;
position of the, 342 et seq.;

effects of emphysema on the, 387 ;

effects of, greatly enlarged, on the
respiratory movements, ii. 40 ; state

of the, in gastro-intestinal distension,

411-414
Liver, enlargement of the, in connection

with gastro intestinal distension, ii.

406-414

Living subject, diagram of healthy adult
male, i. 74

Linthwaite, case of, affected with em-
physema, ii. 65

Lizars, Prof. John, Anatomist, Dr. Sib-
son apprenticed to, i. xx ; Dr. Sibson
greatly indebted to, as his first master
in anatomy and surgery, i. 236

London fever, iv. 446
London Journal of Medicine, vol. i.

1849, i. hi. 1 n .

London Medical Gazette, vol. i. 1848 i

338 ;
ii- 174

London University, Dr. Sibson exami-
ner in Medicine at, i. xxx, and as
member of the Senate of, i. xxx.

Lonsdale, Dr. , on influence of narcotic
poisons, ii. 327 ; action of prussic
acid on animals, iv. 375

Lonsdale, Mr. (of Bristol), case of neu-
ralgia treated with ether, by, iv. 360

Louis', M., tables of the extent of em-
physema in different cases, i. 378,
381; analysis of the"Fievre typhoide,"
iv. 426

Lowe, Mr. E. J., meteorological ob-
servations during the summer of
1846, iv. 422

Lumleian Lectures, Dr. Sibson's, i, xv.
Lung

; Injected Specimens of,
AFFECTED WITH PLEURITIS, iv.

351—353
Lungs, portion of the, above the clavicle,

i. 3 ; portion behind the clavicle, 5 ;

portions behind the upper half of the
sternum, 5 ;

right lung behind the
lower half of the sternum, 7 ; left

lung to the left of the heart, 7; lower
margin of the right lung, 9; lower
edge of the left, 9 ; contrasted per-
cussion of the, 10 ; fissures between
the lobes of the, 12 ; inferior posterior

bounds of the, 14 ; influence of a full

meal on, in dyspepsia, 29 ; capacity
of the, may be increased by training,

37 ; summit of the, 43 ; upper lobes
of the, 44 ;

inspiration increases the
blood in the, 54; tight-lacing impedes
the expansion of the lower lobes of
the, 57 ; depression over lower bound
of the, 75 ; effects of tight-lacing on
the, 80 ; diseases of the, where the
bulk of both lungs is enlarged, 85-

107 ; diseases of the lungs where one
organ and one side of the chest is

amplified, 115-118; state of the, in
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pneumonia, pleuritis, and diffused,

tuberculous consolidation, 115 ;
arti-

ficial distension of the, 115 ;
diagram

illustrating tuberculous consolidation

and enlargement of the left lung,

116
;
displacement from enlargement

of the left lung, 117; of the right

lung, 118; diseases in which the bulk

of the affected lung is lessened, 145-

176 ; other diseases in which the

lungs are wholly or partially dimi-

nished, 177-180; diminution of the,

from constriction of the larynx or

trachea, 177; diminution of the,

from frequent irritable cough, 177 ;

diminution of the, caused by ab-

dominal dimension, 178; causes of

contraction with consolidation or

simple contraction of one lung or

portion of a lung, 178 ;
diagram

illustrating contraction and consoli-

dation of the lower lobe of the left

lung, 179 ; on the external signs of

the position of the, 360 el seq.; in

emphysema the, are increased in

volume in proportion to the disease,

377 ;
diagram of the, in a case of

emphysema, 379 ; the action of the,

compressed in gastro-intestinal dis-

tension, ii. 406 ; on the influence of

distension of the abdomen on the
functions of the, 415-432

I.yskamm, The, Dr. Sibson's ascent of,

i. xxxv.

M
Mackintosh, Dr., cases of pericarditis

recorded by, iii. 332
Macleod, Dr., cases of pericarditis re-

corded by, iii. 332
Mailliot, Dr., i. 236
Malmsten, cases of Bright's disease with

pericarditis recorded by, iv. 151 n.

Malpositions of the heart, iii. 204-240
Malvern, Thomas, 31, a patient of Dr.

J. C. Williams's, with phthisis— he-
moptysis, lungs adherent, diagram of,

i. 50
Mammalia, on the mechanism of respi-

ration in the, i. 256-288
Mammalia, on the respiration of hyber-

nating, ii. 276 ; effects of external
temperature on the young of certain,

279
Maroet, Dr., case related by, ii. 347

Markham, Dr., ca ce of adherent peri-

cardium observed by, iv. 221

Marriot, Matilda, case of, with hysteria,

ii. 336

Marriott, William, treated with chloro-

form for neuralgia, iv. 384
Marrow, the spinal, on the direct or

centric action of the, on respiration,

ii. 360
Marshall, Elizabeth, 22, with universal

pericardial adhesions and mitral re-

gurgitation, diagram of, i. 230
Marshall, Sarah, case of, affected with

hysteria, ii. 338
Massey, Alice, 15, a patient of Dr. J.

C. Williams's, with heart disease,

diagram of, i. 234
Mast, Eliza, 16, a patient of Mr. Atten-

burrow's, who died from the effects

of a burn, diagram of, i. 11

Meal, influence of a full, on the liver,

heart, and lungs, in dyspepsia, 29
Measles after fever, iv. 429
Mechanism of respiration, on the, i.

239-323
Mediastinal tumours, iii. 21 1, 219
Medical Anatomy, Dr. Sibson's, i. xxvii,

xxxix.

Medicine, Address in, given at the
Meeting of the British Medical
Association, at Newcastle on-Tyne,
subject of, iv. 189

Medicine, Address in, delivered

before the British Medical Associa-
tion, 1873, iv - 435-454; our age
marked by experiment and exact
inquiry, 435 ; our knowledge of med-
icine becoming more accurate and
lar^e, 435 ; old forms of medicine
and recently discovered remedies,

436 ; hygienic treatment of disease,

436 ; rest and ease essential in rheu-
matism, gout, &c, 437 ; summary
of cases under author's care in St.
Mary's Hospital, 439 ; the joints,

439; the heart, 445; pericarditis, 450

;

postscript, 454
Meding, Dr., cases of pericarditis re-

corded by, iii. 338
Medulla obloijigata, influence of the,

on the movements of respiration, ii.

357-366
Membranes, mucous, excitement of re-

spiration by stimulus to the, ii. 305
Men, adult, condition of the infernal

organs in, i. 73-77 ; measurement of
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the chest in, 84, 85; on the mechanism
of respiration in, 288-311; difference in
the respiration ofmen and women, 353

Meniere and Honore, MM., cases of
neuralgia treated with ether by, iv.

360
Metropolitan District Asylums Board,

Dr. Sibson a member of, i, xxxiv
Miliary eruption in pericarditis, iii. 363
Miller, Dr., his work on Madeira, ii.

373
Mirth, influence of, on respiration, ii.

321
Mitraljmurmur. See Murmur, mitral
Mitral regurgitation

; cases of rheumatic
endocarditis with aortic regurgitation

(1) not accompanied by, iv. 293 ; (2)
accompanied by, 295 ; cases of val-
vular disease with, 336

Mitral valve, the, i. 20 ; mit'al regur-
gitation, 210; the orifice of the, iii.

142 ; position of the, 193
Monkey, on the costal mechanism of

the, i. 276
Monro's experiments with opium, iv.

406
Moore, John, case of, with chest

disease, ii. 34 n.

Moore, M. A., 27, a patient of Dr.
Davidson's, with pneumonia of the
middle and lower lobes of the right
lung, diagram of, i. 124

Moss, Thomas, 60, a patient of Dr.
Hutchinson's, with jaundiced and
diseased liver, diagram of, i. 27

Movements and rhythm of respiration,

on the, in vesicular emphysema and
bronchitis, ii. 161-173

Moxon, Dr., cases of pysemic abscesses
of the heart recorded by, iv. 177 ;

anatomical appearances in endocar-
ditis, iv. 232, 350

Mucous membranes, excitement of
respiration by stimulus to the,

ii. 305
Midler, Professor, experiments by, on

respiration in frogs, ii. 229, 235 ; on
the mucous membranes, 305 ; on a
frog, 371

Murchison, Dr., cases of pericarditis

recorded by, iii. 338, 356
Murmur, aortic systolic (anasmic), in

cases of endocarditis, iv. 288
Murmur, diastolic-aortic, case of

endocarditis with a, iv. 329
Murmur, mitral, cases of rheumatic

endocarditis with a, iv. 251, 262
;

with tricuspid murmur, 287 ; cases'
of endocarditis with, 325

Murmur, pulmonic, cases of endocar-
ditis with, iv. 283

Murmur, tricuspid
; cases of rheumatic

endocarditis, with an unco nplicated,
iv. 241 ; in cases of endocarditis
with a mitral murmur, 287

Murphy, Dr., on convulsions, ii. 354
Muscles and muscular fibres of the

blow-hole of the porpoise, account of
the, i. 326, 327

Muscles
; of locomotion in reptiles, i.

240 ; inspiratory muscles in, 245 ;

expiratory muscles in, 246-249 ; in-
spiratory and expiratory muscles in
birds, 254, 255 ; muscles acting on
the ribs in animals, 268-283 > action
of the muscles in man, 296-306 ;

muscles of the inspiratory apertures,
224 ; movement of the papillary,
iii. 115

Muscular actions, on certain, of the ass
observed on vivisection, i. 273 ; on the
effect of, in the mechanism of respira-
tion, 296 et seq.

N

Nairne, Mr., on pericarditis iii. 16
Napoleon's retreat from Russia affords
anple proof of the destructive in-

fluence of cold on the system, ii. 289
Narcotic poisons. See Poisons, narcotic
Neck, fullness of the veins of the, from

distension of the pericardial sac, iii.

320
Nerves, afferent, excitement of respi-

ration by stimulus to the, ii. 316;
experiment by Dr. Sibson on the
pneumogastric, 379-381

Nervous system, affections of the, in

rheumatic pericarditis, iii. 331 ; cases
of acute rheumatism with affections

of the, in which the temperature of
the body was observed, 333

Neuralgia, chloroform in, iv.

379-386
Neuralgia, facial, on the treat-
ment OF, BY THE INHALATION OK
ETHER, AND ON A NEW INHALER,
iv. 354-368

New York, fever, iv. 430
Newport, Mr., experiments by, on the
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respiration and temperature of insects,

ii. 203 et seq.; 263 et seq.

Newsom, George, case of, affected with

laryngismus stridulus, ii. 343
Newton, Thomas, case of syncope in,

323
Nomenclature of Diseases, Dr. Sibson

editor of, i. xxix
Notes supplementary to the article on

" The Position and Form of the Heart
and Great Vessels," iii. 179-203

Nottingham General Hospital, Dr.
Sibson appointed surgeon and apothe-
cary at, i. xxi

Nottingham, General Hospital near, i. 1

Nottingham and neighbourhood, fever

of, in 1846, iv. 419
Nunnelly, Mr., of Leeds, experiment

by, on chloroform, ii. 237 ; on a cat,

242 ; on a frog, 252 ; on action of
prussic acid, iv. 370 ; experiments
with prussic acid, iv. 416

Nursing, Dr. Sibson's interest in, i.

xxxiv.

O

Oakland, Ann, case of syncope in,

ii. 324
O'Beirne's tube, use of, if the colon be

distended, ii. 408
Oesophageal tube, excessive distension

of the stomach relieved by the use of
the, ii. 409

Ogle, Dr., case of pericarditis recorded
by, iii. 358

Ogston, Dr., on cases of poisoning by
alcohol, iv. 371

Opium, action of, iv. 370 ;
produces

contracted pupils, 371 ; cases of
poisoning by in the years 1837-1838,

396 ; on the local action of, 397 ;

effect of on the circulation, 401 ;

experiments with on the circulation,

406 ; action of on the capillaries,

arteries, and veins, 412 ; perspiration
in poisoning by, 414

Ovarian dropsy causes displacement of
the diaphragm, i. 33 ; abdominal
distension from, ii. 44 n. ; position of
heart in, iii. 218

Organs, healthy, diagrams giving vari-

ous views of the, and the weight of
the, in different patients, i. 4-238

Organs, Internal, on the Changes
Induced in the Situation and
Structure of the, under Vary-

VOL. IV.

ingCircumstances of Health and
Disease ; and on the Nature and
External Indications of these
Changes, i. 1-238; method adopted
and assistance received from various

medical friends for obtaining correct

notions of the exact positions of the

internal organs, I -3 ; actual and re-

lative position of the healthy organs,

lungs and heart, 3-34 ;
portion of

lung above the clavicle, 5 ; diagram 1,

organs healthy. 4 ;
lung behind the

clavicle, 5 ;
lungs behind the upper

half of the sternum, 5 ; diagram 2,

organs healthy, 6 ; right lung behind
the lower half of the sternum, 7 ;

left lung to the left of the heart, 7 ;

space of the heart's dulness, 8 ; su-

perficial percussion, 8 ; lower margin
of the right lung, 9 ; lower edge of
the left lung, 9 ; contrasted percus-
sion of the stomach and lung, 10

;

diagram 3, organs healthy, 11 ; fis-

sures between the lobes of the lungs,

12
;
diagram 4, organs healthy, 13

;

inferior posterior bounds of lungs,

14; trachea, 14; heart, its central

attachment, 14 ; right bound, 15 ;

great vessels, 16 ; aortic valves, 16
;

arch of aorta, 17 ;
right ventricle, 17;

tricuspid valve, 18 ; left ventricle, 18 ;

diagram 4, healthy organs, 19 : mi-
tral valve, 20 ; arteria innominata,
21

;
jugular pulsation, 22 ; effect of

respiration on jugular pulsation, 22
;

diagram 6, healthy organs (side
view), 23 ; diaphragm, right s-ide,

24 ; left side, 25 ;
diagram 7, healthy

thoracic organs (posterior view), 27;
stomach, 28 ; influence of a full
meal on the liver, heart, a'nd lungs
in dyspepsia, 29 ; enlarged liver, 29 ;

mutual adjustments of liver and
stomach, 29 ; spleen, 30 ; enlarged
spleen, 30 ; percussion over the
spleen, 31 ; pancreas, 31 ; kidneys,
31 ; percussion over the kidneys, 31 ;

the intestines, 31 ; when the intes-
tines are empty the diaphragm is

low, 32 ; when they are distended the
diaphragm is pushed up, 32 ; effusion
of air into the peritoneal cavity, 32 ;

ascites, 32 ; ovarian dropsy, 33 ;

pregnancy, 33; the circulation and
respiration are impeded by abdominal
distension, 33 ; diagram 8, diaphragm

L L
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and organs of chest lowered by emp-
tiness of stomach and intestines, 34

;

on respiration, 35-40 ; on inspiration
the chest enlarges at every point, 35 ;

diagram 9, diaphragm and organs of

chest raised by abdominal distension
from effusion of air into the peritoneal
cavity, 36 ; the lungs' capacity may
be increased by training, 37 ; dia-

gram 10, diaphragm (right bulge),
and right lung pushed up by abscess
in liver, 38 ; modes of exciting re-

spiration and circulation, 39 ; of de-
pressing respiration and circulation,

39 ; mechanism and movements
effecting inspiration, 40-58 ; the first

ribs rise, protrude forwards, and to

the side, 40 ; the first raise and push
forward the sternum, 40 ; the sternum
draws after it all the fixed ribs, 40 ;

the second rib rises and projects, 40

;

the second ribs raise and push forward
the sternum, 41 ; the third, fourth,

and fifth ribs, 41 ;
diagram 11, effects

of artificial respiration on the position

of the ribs and internal organs, 42 ;

forward movement of the cartilages,

43 ; the summit of the lungs, 43 ;

pleural scalenus, 43 ; the upper
lobes of the lungs are expanded for-

wards, upwards, and to the side, 44 ;

movements of the sixth, seventh, and
eighth ribs, 44 ;

diagram 12, effects

of artificial respiration on the position

of the ribs and internal organs, 45 ;

ninth, tenth, eleventh, and twelfth

ribs, 47 ; action of the seven lower

ribs, 47 ; additional muscles used

in deep inspiration, 48 ; diaphragm,

48 ; on inspiration the liver is

pushed down and compressed, 49

;

diagram 13, effects of artificial re-

spiration on the position of the ribs

and internal organs, 50 ; the enlarged

and hardened liver pushes up the dia-

phragm and lessens its descent, 51 ;

movements of the left bulge of dia-

phragm not so great as those of the

right, 51 ; descent of the trachea, 51 ;

descent of the central tendon draws

down the heart, 51 ; the fibrous peri-

cardium is an expansive insertion of

the central tendon, 52 ; the heart's

cavities are expanded, 52 ; the heart's

superficial dulness, 53; seat of impulse
in repose, 53 ; on a deep inspiration

the impulse of the heart is lowered to

the epigastrium, 54; the heart's sounds
are feebler over the great vessels, 54;
inspiration increases the blood in the
lung-vessels as well as the air in the
air-cells, 54 ; the inspiratory descent
of the heart, 55 ; contraction of the
diaphragm tends to draw back the
lower end of the sternum, 56 ;

descent of the diaphragm lowers the
abdominal viscera, 56 ; tight-lacing

impedes the expansion of the lower
lobes of the lungs, 57; in fits of
hysteria the vocal chords close the
larynx, 57 ; when the larynx is much
narrowed, forced inspiration lowers
the diaphragm and depresses its

costal walls, 57 » on expiration, and
the mechanism and movements effect-

ing it, 58-63 ;
sternum, and with it

the ribs, lowered, 58 ; forcible expi-

ration, 59 ; violent expiratory efforts

when the vocal chords close the

larynx, 59 ;
vomiting, 60 ; in expira-

tion the lungs and heart are com-
pressed, lessened, and raised, 60

;

heart's superficial dulness and seat of
impulse raised and extended, 60

;

heart's sounds are louder, 60 ; action

of systemic ventricle stronger ; it

sends more blood into the system,

61 ; less blood is received into the

right auricle and ventricle, 61 ; ener-

getic acts performed during expira-

tion, when the systemic circulation is

most active, 62 ; fits of epilepsy, 62 ;

violent expiratory attempts to part

the vocal chords, 63 ;
peculiarities in

the respiratory movements of child-

ren, 63 ;
respiratory sounds heard

over the trachea and lungs, 64-66 ;

laryngeal sounds, 64 ; inspiratory

sounds, extent and relative intensity,

64 ;
expiratory sounds, 65 ;

laryn-

geal sounds are conducted to the

surface and heard there on tranquil

breathing, 65 ; respiratory sounds

excited in the tissue of the lung du-

ring hurried breathing, 66 ; vocal vi-

brations and pectoral resonance, 66 ;

vocal vibrations in the vocal chords

excite chest vibrations, 66 ;
pectoral

resonance, 67 ; loudest over the up-

per part of the che^t, and when there

is no solid organ below the lung, 67 ;

over the lower parts of the margin of
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the lungs the resonance is loudest at

the beginning of the expiration, 67 ;

the form of the surface of the body
indicates the seat and outlines of the

internal organs, 68 ; the more ample
the chest, the larger the lungs, 68 ;

solid and distended viscera project the

surface over them, 68 ; in children,

69-73 > abdomen much distended

;

chest narrow ; lower boundaries of

lungs and heart readily seen, 69 ;

form of sternum, 69 ; form of the

costal cartilages, 70 ;
depressions

over the lower margin of the right

lung and lower bound of the heart,

70 ; costal cartilages more prominent
than the sternum, 70 ; costal carti-

lages over the heart more prominent
than those over the right lung, 70 ;

the liver and stomach project more
'than the lungs, 70 ;

depression over
the inferior bounds of the chest or-

gans lower on a deep inspiration, 71 ;

prominences of the sternum and
costal cartilages, 71 ;

projection of

the liver and stomach, 72 ; on a
deep inspiration the bulges of the

chest and abdomen advance ; the

intermediate depression descends with
the lower edge of the lung, 73 ; in

adult men, 73-77; the lower bounds of
the chest organs are higher than in

children or boys, 73; the bulges of the
sternum and costal cartilages are
higher and fuller, 73 ;

depression be-
tween the sternum and the xiphoid
cartilage, 73 ; the living subject

—

diagram L 1, healthy adult male,

74 ; depression over the lower bound
of the heart and lung, 75 ; the costal

cartilages are protruded by the heart,

75 ; lateral bulge of the liver,

stomach, and spleen, 76 ; form of
the side walls of the chest in the
athletic, 76 ; form of the chest in

the sedentary, 76 ; form of the
chest in the robust, 76 ; in the formed
adult the lower end of the sternum
advances farther than the upper, 77 ;

in 'old age the costal walls nearly a
solid bony framework, 77 ; in the
female, 78-85 ; contrast of the
male, and female 78 ; the female
form is modified by tight-lacing, 78 ;

diagram L 2, healthy adult female,

79 ; effects on the lungs and heart,

80 ; effects on the abdominal viscera,

80 ; effect of tight-lacing on the

health, 80 ; effects of abdominal dis-

tension, 81 ;
diagram L 3, excessive

abdominal distension, 82 ; measure-

ment of the chest, 83 ; in children

abdominal measurement greater than

thoracic, right and left side equal, 83;
in the boy and girl the chest measure-

ment is greater than the abdominal,

84 ; adult male, 84 ; diseases of the

lungs where the bulk of both lungs is

enlarged—emphysema, 85-107; change
of structure, 85-88 ;

diagram 14, em-
physema, 86 ; external signs of em-
physema those of an excessive in-

spiration, 88 ; the upper part of the

chest is expanded and rounded, 88 ;

the apex of" the lung is not so far above
the clavicle as in health, 89 ; dilata-

tion of the lower part of the chest,

89 ; the diaphragm and lower mar-
gins of the lungs, 89 ; the thin wedge
of the lung fronting the heart and
great vessels is greatly dilated, 90 ;

the lower margins of -the lungs are

much dilated, not so much as the

sternal, 90 ;
space of heart's dulne^s

narrow, and below the sternum, 91 ;

enlargement and descent of the heart,

91 ; descent of the abdominal organs,

92; in tight-laced females the lower
lobes of the lun^s are not much dila-

ted, and do not descend much, gi
;

upper lobes necessarily developed, 93

;

form of the surface, 93 ; measure-
ment, 93 ; diagram L 4, emphysema,

94 ; effects of inspiration, 95 ; fit of
dyspnoea, 96 ; expiration, 97 ; respi-

ratory sounds, 97-99 ; seat of heart's

dulness, 99 ; seat of impulse, 99 ;

heart's sounds, 100 ; effects of inspi-

ration on the heart's sounds, 100

;

effects of expiration on the heart's

sounds, ioi; respirations, 101 ; pulse,
10 1 ; motion of the blood through
the lungs and sy tern, 102; veins of
the neck, 102; jugular pulsation, 102;
fulness of veins, 102

; dyspnoea, 103;
exciting causes of the dyspncea, 103 ;

exciting causes of emphysema, 104 ;

diseases of the heart, 105 ;
frequent

expo-ure to foul air, 106; repeated
excessive exertion, 106; diseases of
the stomach and liver, 106; emphy-
sema an extension or later stage of 'a

L L 2
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previous disease, 107 ; bronchitis,

107-114; microscopic changes ob-
served in bronchitis, 107; diagram
15, bronchitis, ro8 ; in emphysema-
tous bronchitis, 109 ;

imperfect arte-

rialisation of the blood, 110; form
of the chest, no; displacement of
organs, in; percussion, in; respi-

ratory sounds—in the larynx, 1 II ; in

the bronchial tubes, ill; in the
smaller bronchial tubes, 113; quick-
ening of breathing often brings out
for a time abnormal noises, 114;
diseases of the lungs where one organ
and one side of the chest are ampli-
fied, 115-118 ; pneumonia, pleuritis,

and diffused tuberculous consolidation,

115 ; artificial distension of the lungs,

115; diagram 16, tuberculous consoli-

dation and enlargement of the left

lung, 116; displacement of abdominal
organs, 117 ; displacement from en-
largement of the left lung, 117; of
the right lung, 118; pneumonia,
1 19-127; microscopic changes ob-
served in pneumonia, 1 18-122; the
capillary branches of the pulmonary
artery and vein' the primary seat of
pneumonia, 123 ; the inflamed lung
is solid and unmoved by respiration,

123 ; diagram L 5, pneumonia of
middle and lower lobes of right lung,

124 ; state of the healthy lung, 125 ;

percussion, 126; respiratory sounds,

and vocal resonance, 126 ; termina-
tion in consolidation, 127; pleuritis,

127-145 ;
respiratory movements,

128
; simple pleuritis, 128 ; micro-

scopic characters, 129 ; vascular fila-

ments, 130; pleuritic adhesions, 131;
stage of condensation, 133 ; forma-
tion of thick tendinous, cartilaginous,

and bony patches, 134 ; the pleura

tendinous, and the development of

its new vascularity also tendinous,

134; brown, shaggy, uninjectable

membrane, 124 ;
origin of pleuritis

from other diseases, 124 ;
compli-

cation with bronchitis, emphysema,
pneumonia, and phthisis, 135 ; dis-

tribution of the capillaries, 136; en-

largement of the affected side, 137 ;

effusion of fluid into the cavity of the

pleura, 137 ;
diagram 17, pleuritic

effusion on left side, 138 ; distension
from pleuritic effusion c mtrasted

with pneumonia, 139; percussion,

139 ;
diagram L 6, pleuritic effusion

on right side, 140 ; respiratory
sounds, 141 ; pectoral resonance, eego-

phony, 141 ; faint friction sounds,

143 ; modification by complication of
pleuritis with other diseases, 144

;

diseases in which the bulk of affected
lung is lessened

; phthisis, 145-176;
respiratory play of the lung lessened,

145 : tubercles seated in all textures,

146; minute granules, 146; description
of the granules, 147 ; pulmonary ar-

tery, 147; tube of the pulmonary ar-

tery central to large tuberculous mas-
ses, 149 ;

lining membrane of pulmo-
nary artery softened—rough in patch-
es, 149 ; tubercles in the air-cells near
the pulmonary artery, 149 ;

opaque
tubercles, 150 ; diffused tuberculous
granules, 150; softening of tubercle,

151 ; miliary tubercles, 152 ; bron-
chial tubes, 1 52 ; tuberculous cavities

adjoining and communicating with
dilated bronchial tubes, 153 ;

pleura,

154 ; tubercles at the surface of the

pleura highly vascular, 154 ;
pleural

miliary tubercles, 155 ;
capillaries

essential to the growth of tubercles,

155 ;
points of analogy and differ-

ence between tuberculous disease and
pneumonia, 157 ;

inflammatory ori-

gin of tubercles, 158 ; first stages of

phthisis, 159; diagram 18, phthisis-
tuberculous cavity, 160 ; after pleu-

ritic adhesions the costal walls lessen,

161 ; bulk of lung lessened from
non-dilation of the air-cells, 162

;

bulk of lung increased by tuberculous

infiltration, 163 ; circulation and re-

spiration less active in phthisis, 164 ;

heart usually lessened, 165 ; abdomen
more prominent, 165 ;

phthisical

dyspnoea, 165 ;
diagram L6, phthisis

—large vomica, 166
;

percussion,

167 ; the respiratory sounds, 169

;

pleuritic friction-sound, 170; cavern-

ous respiration, 172; pectorilogy,

*73 >
gurgling metallic tinkling, 173;

heart's seat and sounds in phthisis,

1 75 ;
phthisis involves inflammation,

175 ; source of blood in haemoptysis,

176 ; other diseases in which the lungs

are wholly or partially diminished,

177-180; diminution of the lungs and

narrowing of the chest, with descent
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of the diaphragm, from constriction

of the larynx, or trachea, 177 ;
dimi-

nution of the lungs, narrowing of the

chest, and elevation of the diaphragm,

from frequent irritable cough, 177 ;

abdominal distension a causeofnarrow-

ing of the costal walls, diminution of

the lungs, and raising of the dia-

phragm, 1 78 ; causes of contraction

with consolidation, or simple contrac-

tion of one lung or portion of a lung,

178 ;
diagram L 7, contraction and

consolidation of the lower lobe of the

left lung, 179 ; the heart in the state

of health, 180-236; on the heart, 180;

relative dimensions of the auricles,

ventricles, and great vessels, 180; ex-

perimental observations of the motions

of the heart, 182
;
gliding movements

of the left ventricle, 182 ;
gliding

movements of the right ventricle, 184;

auricular contraction and ventricular

distension, 185 ; vermicular contrac-

tions, 185 ; effects of arresting the sys-

temic and pulmonic arteries and ve-

nous circulation, 186
;
change of the

axis of the ventricles during systole,

187 ;
change of seat of impulse in-

duced by change of posture, 189 ;

pericarditis, 1 89-2 1 3 ;
pericardium and

pleura analogous structures, 189 ; new
capillary development, 190; tendinous

patches the results of pericarditis, 192;
mild form of pericarditis, 192; minute
papillse on the pericardium, 193 ; less

organised new membrane of a lace-

like surface, 193 ;
prolonged pendu-

lous filaments, 194 ; section of peri-

cardium and heart, 195 ; effusion of

fluid, 195 ;
diagram 19, artificial

distension of the pericardial sac by
fluid, 197 ;

progressive changes of

pericardial dulness, 198 ; protrusion

of the sternum and costal cartilages,

199 ;
impulse, 199 ;

diagram L 9,

rheumatic pericarditis, 200; diagram L
10, rheumatic pericarditis—endocardi-

tis, 202; friction sounds, 204; diagram
L 11, rheumatic pericarditis, 206

;

varieties of friction sound, 208 ; im-
pulse sounds, 209 ; mitral regurgita-

tion, 210 ; Sounds over the right ven-
tricle, 210 ; friction sounds over the
right auricle and great vessels, 211

;

friction sounds are raised by the effu-

sion of fluid, 211
;
inspiration lowers

the friction sound, 211 ;
progress of

friction sounds, 212 ;
pleur.tis accom-

panies pericarditis, 213 ;
enlargement

of the heart, without pericardial ad-

hesion, 213 ;
valves, 214 ; lateral dis-

placement, descent, and dilatation of

the lungs, 214 ;
diagram 20, enlarge-

ment of the heart, especially of the left

ventricle, 215 ; heart's dulness and im-

pulse, 216
;

diagram 21, enlarge-

ment of the heart, 217 ;
diagram

L 12, enlargement of the heart, espe-

cially of the left ventricle, 219

;

diagram L 13, enlargement of the

heart, 220
;

protrusion and separa-

tion of the left costal cartilages, 222;

impulsive ringing noises, 222 ; im-

pulsive noises dissected by the closed

stethoscope, 223 ; mitral regurgi-

tation, 223 ; aortic narrowing and
regurgitation, 223 ; Pericardial

adhesions, 223-236 ;
diagram 22,

patch of pericardial adhesions near

the apex, 224 ; universal adhesion 11

,

225 ; adhesions with valvular disease,

225 ; adhesions without valvular dis-

ease, 225 ;
diagram 23, universal

firm pleuritic adhesions, 226
;
strong

adhesions, 227 ;
diagram 24, univer-

sal firm pericardial adhesions, 228
;

displacement of the heart and of its

valves, and of the ribs and internal

organs, by pericardial adhesions, 229;
diagram 25, universal pericardial ad-
hesions, 230 ;

protru.-ion of the ribs,

231 ;
diagram 26, universal pericar-

dial adhesions, 232 ; extent of the

heart's superficial dulness, 233 ; re-

spiration has little effect on the region
of dulness or on the impulse, 233 ;

. lateral movement of the ribs, 233 ;

impulsive noises, 233 ;
diagram L 14

,

pericardial adhesions
;
enlarged heart

with valvular disease, 234 ;
apology

for length and imperfections of ar-

ticle, 235 ; mechanical accuracy and
general merit of the diagrams, 236 ;

appendix

—

note to page 2, 237; note to

page 35, 238 ; note to page 122, 238
Organs, Internal, on the Size and
Situation of the, in Vesicular
Emphysema and Bronchitis, i.

377-389 5 emphysema and bronchitis
produce the same general effect on the
size and situation of the lungs and
heart, 377 ; in emphysema the lungs
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are increased in volume to an extent
proportioned to the duration of the
disease, 377 ; extent of emphysema
in different cases indicated in M.
Louis's tables, 378 ;

fig. 9, superficial
view of a case of emphysema, 379 ;

fig. 10, deep view, 380 ; these figs,

illustrate the case of William Gallo-
way, 381 ; enlargement of the heart
usuaTin emphysema, 381 ; the heart
is usually voluminous in bronchitis,

383 ; dilatation and hypertrophy of
the right side of the heart the espe-
cial result of emphysema and bron-
chitis illustrated by the author's, and
the observations of Dr. Stokes, Dr.
Hodgkin, and Dr. Hasse, 383 ; re-

markable induration of the walls of the
right ventricle is sometimes observed,

384 ; only a small portion of the
heart uncovered by the voluminous
lungs, 385 ; lower boundaries of the
lungs lower by an inch or more than
in health, 385 ; the exposed portion
of the heart and the heart's impulse
are immediately behind, below, and
to the left of the xiphoid cartilage,

385 ; the impulse of the apex is not
felt between the ribs, 386 ; the dia-

phragm is flattened and lowered in

emphysema, 386 ; the chest is ex-
panded, 387 ; the liver is sometimes
lessened in emphysema, sometimes,
and especially when complicated with
other diseases, enlarged, and is usu-

ally enlarged in bronchitis, 387 ;

Dr. Boyd's cases, 388 ; in emphyse-
ma the liver may be smaller, and yet

its lower margin may be unusually
low, the viscus being much displaced
downwards by the descent of the

diaphragm, 388 ; summary, 389
Organs, Internal, on the Position
of the, in the healthy adult
Male, i. 338-376 ;

object of the

paper to ^ive the accurate relative

anatomy of the internal organs, 339 ;

this chiefly accomplished by the

drawings taken from the actual dis.

section of healthy adult males which
illustrate the paper, 338 ; position of
the organs in relation both to each
other and to the ribs and sternum,

339 et set/.; fig. 1, anterior view of
the superficial organs, 339 ; fig. 2,

anterior view of the heart and great

vessels, and the diaphragm exposed,

339 ! fig. 3. lateral view, right sidej

34°. J. % 4» posterior view, 340;
position and natural division of the
ribs, 341 ; there exist on the walls
of the chest a series of impressions
indicating to the eye the bulk and
outline of the internal organs, 341 ;

position of the liver and lungs, 342,
343 ; state of the abdomen, 343,
344 ; position of the heart and great
vessels, 345, 346; natural arrange-
ment of the regions into which the
thoracic organs are divided, 347.
349 ; on the position of the internal
organs during a deep iaspiration, in
relation to pathology and diagnosis,

350-360 ; general effect of a deep in-

spiration on the position of the ribs
and viscera, 350 ; value of the know-
ledge of this in the diagnosis of
emphysema, pneumonia, phthisis,

and other chest diseases, 351 ; the
ribs elevated during inspiration—the
upper ribs approach, the lower recede
from, each other — motion of the
sternum and the ribs in front of the
vertebra and the ribs behind, 361

;

the deepening of the dorsal arch and
shortening of the spine, 352 ; differ-

ence in the respiration of males and
females, 353 ; diminished action of
the upper lobes in phthisis, 354 ;

diminished action of the sixth,

seventh, and eighth ribs in pneu-
monia and heart disease, 354 ; in-

fluence of the diaphragm on the
heart's impulse, 355 ; the motion of
the lower ribs lessened in pneumonia
and peritonitis, 356 ; action of the
diaphragm on the abdominal and
pelvic viscera, 357 ; fig. 5, front

view of the chest from a healthy
adult male, 358 ; fig. 6, the same,

359 ; on the external signs of the
position of the lungs and heart, 360-

376 ; surface of the chest—the upper
third of the sternum prominent—the

two lower thirds hollow between the

two pectoral prominences, of which
the left is the fullest, 360 ;

depres-

sions indicating the lower outlines of

the right lung and heart, 361 ;
hepatic

and gastric bulges, 362 ; diameter of

the chest, 362 ; prominent sternum
due to rickets in childhood, 363

;
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the chest often flattens, though it be

sound, during general illness, 365 ;

fig. 7, daguerreotype view from a

healthy, robust man, taken when
breathing tranquilly, 365 ; excessive

abdominal distension thrusts up and
fixes the diaphragm, and lessens the

expansion of the thoracic region,

366 ;
fig. 8, daguerreotype view from

the same man, taken during the

deepest possible inspiration, 366 ;

enlarged adherent liver thrusts up
and fixes the diaphragm, and lessens

the motion of the chest on the right

side, 367 ; effects of emphysema in

the adult and the young—phthisis,

pneumonia, and pleuritic effusion

on the form of the chest, 368 ; effects

of distension of the pericardial sac

—

enlargement of the chest—and en-
largement, with pericardial adhesions,
on the form of the chest, 369 ; rela-

tion of the nipples and sternum to

the ribs and internal organs, 370;
the breath-sounds generated in the
larnyx, and transmitted thence over
the chest, 370 ; percussion during an
ordinary and deep inspiration, 371 ;

vocal fremitus is only felt over the
lung, and is proportioned to the bulk
of it, 371 ; the heart's impulse during
an ordinary and a deep inspiration,

373 ; diffusion of the heart's sounds,

374-376
Ormerod, Dr., ii. 87
Osborne, Ch., case of, with peritonitis,

ii. 39 n.

Out-of-door employments, influence of,

in acute rheumatism in relation to
age, iii. 246 et seq,

P

Paget, Mr., on the nerves, ii. 360
Paget, Sir James, reference to his obit-

uary notice of Dr. Sibson, i., xxi.
n. ; on the official duties of Dr.
Sibson, i., xxxiii

Pain ; pain over the re 'ion of the heart
and pericardium, iii. 293 ; illustrative
tables of cases, 296-300; pleuritic pain
in the side, 305 ; pain in the chest, 307

Palmer, Ann, case of, with hysteria, ii. 338
Pancreas, the, i. 31
Papillary muscles, movements of the,

iii. 115

Paris, Dr., his remarks on the heart,

ii. 326
Parturition, influence of, on the respira-

tory movements, ii. 45 n.

Pavilion System, supported by Dr.
Sibson, i , xxxiv

Payne, Dr., anatomical appearances in

endocarditis, iv. 232
Peach, Mary, case of facial neuralgia

treated with ether, iv. 356
Pectoral resonance in health, i. 66-68

;

in pleuritis, 141
Pelvis, calculus in the, iv. 171 ;

dilated,

171
Percussion, superficial, i. 8 ; contrasted

percussion of the stomach and lung,

10 ; percussion over the spleen, 31 ;

over the kidneys, 31 ; in emphysema,
in ; in pneumonia, 126

;
inpleuritis,

139; in phthisis, 167; during an
ordinary and deep inspiration, 371

Percy, Dr., injection of alcohol in dogs,
iv. 371, 374

Pericardial adhesions, nature and history
of, i. 190-196

; 225-236
Pericardial distension and effusion. See

Pericarditis, iii. I -29
Pericardial friction sound. See Peri-

carditis

Pericarditis, iii. 241-415 ; clinical

history of, as it occurred in the
author's practice in St. Mary's Hos-
pital, 241 ; rheumatic pericarditis,

241 ; sex, age, and occupation in
acute rheumatism in especial relation
to pericarditis, 243 ;

sex, 243 ;
age,

243 ; table showing proportion in
which endocarditis and pericarditis
were absent or present in cases of
acute rheumatism, and the influence
of age and sex, 244 ; occupation,

245 ; tables illustrating the foregoing
statements, 246-253 ; the affection of
the joints in rheumatic pericarditis,

262 ; the degree of the joint affection
during the acme of the effusion into
the pericardium, 266 ; time in the
hospital, 269 ; occurrence or non-
occurrence of one or more previous
attacks in acute rheumatism, 270

;

time of the first observation of friction
sound and of the beginning of rheu-
matic pericarditis in relation to the
beginning or relapse of affection of
the joints, 271 ; the presence or
absence of endocarditis in rheumatic
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pericarditis, 276 j cases in which en-
docarditis was present, 276 ; cases in
which it was absent or doubtful, 279 ;

classification of the cases of pericar-
ditis, 279 ; tables of cases of pericar-
ditis with and without endocarditis,
280-282 ; sketch of the progressive
changes that take place in the heart
and pericardium during the progress
of pericarditis, 282 ; over-action of
the heart in acute rheumatism as a
cau^e of endocarditis and pericardii-,
and over action of the limbs, local
injury and other influences, as causes
of acute rheumatism with affection of
the heart, 286

; pain, 293 ; pain over
the region of the heart and pericar-
dium, 293 ; illustrative tables of
cases, 296 300 ; pleuritic pain in the
side, 305 ; pain in the chest, 307 ;

irregularity and failure of the action
of the heart, faintness, 309 ; difficult
and quickened respiration, 313 ;

difficulty in swallowing, 316; loss of
voice, 318 ; effects on the pulse of
rheumatic pericarditis, 319 ; full-
ness of the veins of the neck from
distension of the pericardial sac,

320 ; appearance and expression
of the face during the course of
pericarditis, 323 ; condition of the
face when the pericardial distension
was at its height, 330; affections of
the nervous system in rheumatic
pericarditis, 331 ; cases of acute
rheumatism with affections of the
nervous system, in which the tem-
perature of the body was observed,

333 ; illustrative tables, 334, 335 ;

cases with simple endocarditis, 336,
337 ; cases with pericarditis in which
the nervous system was affected, and
the temperature, generally very high,
was observed, 338 ; convulsive, cho-
reiform, and tetaniform movements,
348 ; cases with simple endocarditis,
in which the nervous s>stem was
affected, and the temperature, gener-
rally very high, was observed, 351;
cases in which there was no peri-
carditis, endocarditis being absent or
doubtful, in which the nervous sys-
tem was affected and the temperature
observed, 354; convulsive, chorei-
form, and tetaniform movements,
359 ; perspiration, 360 ; respiration,

362 ; cases of acute rheumatism with
affection of the nervous system in
which the temperature of the body
was not observed, 369; illustrative
tables, 370-77; cases affected with
pericarditis, 377 ; cases affected with
simple endocarditis, 378; case in
which there was no pericarditis, and
endocarditis was absent or doubtful,
378 ; coma, 379 ; delirium, 380 ; hy-
perpyrexia in cases of acute rheu-
matism, with and without pericarditis,
in which the temperature was not
observed, 382; convulsive, chorei-
form, and tetaniform movements in
these cases, 383 ; delirium resembling
delirium tremens, 384; temporary
insanity with taciturn melancholy
and hallucinations, 385 ; cases with
pericarditis, 385 ; cases with simple
endocarditis, 390 ; cases without peri-
carditis, endocarditis being absent or
doubtful, 392 ; temporary insanity—
general summary, 392 ; chorea and
choreiform and tetaniform movements
with and without delirium, in cases
of acute rheumatism with especial
reference to pericarditis, 395 ; cases
with pericarditis, 395 ; cases with
endocarditis, 397 ; cases without peri-
carditis, 397 ; cases with choreiform
movements, 398 ; cases with tetani-
form movements, 398 ; pericarditis
—neither rheumatic nor from Bright's
disease—accompanied by affections
of the nervous system, 400; coma,
401 ; coma with delirium, 401 ;

chorea, 404 ; choreiform movements,
405 ; tetaniform symptoms and tet-

anus, 405 ; convulsive movements,
chorea, and choreiform and tetani-
form symptoms in cases of acute
rheumatism, and in cases of non-
rheumatic pericarditis — summary,
408 ; chorea, 409 ; choreiform move-
ments, 411 ; agitation, 411 j rolling of
the head, 412 ; tetaniform symptoms,
413 ; summaiy, 413 ; the physical
signs of rheumatic pericarditis, iv. 1 ;

effusion of fluid into the pericardium,

1 ; illustrative diagrams, 2 ; effects

of distension of the pericardium, 3-5 ;

diagram of a remarkable case of Sir

James Alderson's, 5 ; cases, 8 ; per-
cussion, 9 ; the enlarged area of
dulness on percussion over the peri-
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cardium, caused by the increase of
fluid in the sac, 9 ; illustrative dia-

grams, 12 ; tables illustrative and
explanatory of rheumatic pericarditis,

17-32 ; prominence over the region
of the pericardium, 36 ; the position
of the impulse of the heart in cases
of pericarditis, 39 ; elevation of the
lower boundary of the impulse, 39 ;

diagrams illustrative, 40 ; extent to
which the lower boundary of the
impulse was raised when the effusion
into the pericardium was at its height,

42 ; time occupied during the ascent
and descent of the lower boundary
of the impulse, 43 ; relation between
the extent of the effusion in the
pericardium, and the height of the
lower boundary of the impulse, 43 ;

illustrative diagrams, 44 ; the diffusion
of the impulse over the higher inter-
costal spaces during the acme and
decline of the fluid in the pericardium,
46 ; illustrative diagrams, 48 ; position
of the impulse after the decline of
the pericardial effusion during the
later stages of rheumatic pericarditis,
and after its cessation, 51 ; vibration
of thrill felt by the hand over the
region of pericardial friction, 53 ;

auscultation, 56 ; position and char-
acter of the sounds heard over the
heart and pericardium during the
early stages of pericarditis, 56 ; modi-
fication of the sound of the heart at
the commencement of pericarditis, 5 7;
position and character of the friction
murmur, heard at the beginning of
pericarditis, 57 ; friction sound before
the acme, 61 ; illustrative diagrams,
64 ; comparative relative area and
intensity of the friction sound just
before and during the acme, 67;
character and area of the friction
sound at the time of the acme, 69 ;

cases with thrill and a creaking, grat-
ing, or harsh friction sound over the
heart, 70-72 ; cases in which a thrill
was not observed, 72 ; cases in which
a sound like the creaking of new
leather was audible at the time of the
acme, 72 ; vibrating, grating friction
sound, 74; harsh to-andfro friction
sound at the time of the acme, 75 ;rkumioi all the preceding cases, 75 ;

cases in which a soft friction sound,

audible over the heart at the time of
the acme, was converted by pressure
into a harsh rubbing noise, 79 ; cases
in which a double friction sound came
into play when pressure was made
over the heart during the acme, 80

;

cases in which friction sound was
absent for two of the three days
during the acme, 81 ; cases in which
a friction murmur was audible over
the heart at the acme, 82 ; area of
the friction sound during the acme,
82 ; intensity and character of the
friction sound over the heart and great
vessels during the acme, 87; right
ventricle, 88 ; the apex and outlying
portion of the left ventricle, 90 ; the
right auricle, 92 ; the ascending aorta
and pulmonary artery, 93 ; state of
the organs of the chest at the time of
the acme of the effusion into the peri-
cardium, 96 ; second acme—renewed
increase of effusion owing to relapse,
98 ; extent of the effusion, 98 ; posi-
tion of the impulse, 98 ; thrill, 99 ;

area and intensity of the friction sound
during the second acme, 100-102;
degree of the general illness during
the second period, 102

; intensity of
the endocarditis, accompanying the
pericarditis, during the second acme,
103 ; second relapse, with a third acme
of pericardial effusion, 104 ; area and
intensity of the friction sound during
the decline of the pericardial effu-
sion, 105 ; cases in which the friction
sound spread downwards to a greater
extent during the decline than the
height of the effusion, 106 ; time of
the occurrence of the downward ex-
tension of the friction sound, 106

;

duration of the extreme downward
extension, 106 ; area of the downward
extension of the friction sound, 107 ;

dlustrative diagrams, 108-110; cha-
racter and intensity of the friction
sound, and position of the heart
and of its impulse and thrill, 113;
degree of the general illness, in-
cases in which the friction sound was
audible downwards to a greater extent
during than after the acme, 115 •

cases in which the sound extended
downwards to an equal extent during
and after the acme, 116; character
and intensity of the sound during the
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decline of the effusion, and the rela-
tion of the area to the intensity, 116

;

ditto at the beginning of the decline
Qf the effusion, 116; the gradual
and interrupted progress of the de-
cline of the effusion, 117; cases in
which the friction sound vanished and
reappeared during the decline, 118;
cases in which the sound lessened
and then increased in area and in-
tensity during the decline, 119 ; dura-
tion and progress of the sound during
the decline, 120-122; the final dying
away of the friction sound, 122 ; cases
in which the ordinary friction sound
gave place to a friction murmur
towards the end of the attack, 123 ;

the character and terts of pericardial
friction sound, 127; rhythm of the
friction sound, 127 ; influence of
respiration on the, 131 ; varies in cha-
racter, intensity, rhythm, and posi-
tion, from day to day, 131 ; position
and extent of the sound, 132 ; effect
of pressure with the stethoscope over
the region of the pericardium, on the
sound, 132 ; influence of pressure
over the region of the heart in exciting
a friction sound not previously audible,

133 ; friction sound excited by pres-
sure during the onset and early period
of the disease, 133 ; sound excited
by pressure during the decline of the
effusion, 134; influence of pressure
over the heart in intensifying a sound
already present, 135-138; movements
ofrespirationin pericarditis, 139; illus-

trative tables, 139, 140; tables of cases
of Bright's disease, examined after
death at St. Mary's Hospital during
the years 1851-69, 146, 147 ; frequency
of pericarditis, pleurisy, peritonitis,
and pneumonia in the various forms
of, 148, 149 ; pericarditis in Bright's
disease of the kidneys, 150; number
of cases in which it was present or
absent, 150-153 ; comparative fre-

quency of, in the various forms of
Bright's disease, 153 ; influence of
the fatty kidney and the contracted
granular kidney in the production
°f> ^5 > amount of fluid in thi peri-
cardial sac in, from Bright's disease,

160 ; character of the exudation on
the surfaces of the heart and pericar-
dial sac in, from Bright's disease,

160; appearances in partial, 161
;

physical signs of, occurring in Bright's
disease, 162 ; cases in which the signs
of, were not observed, 163 ; cases in
which they were observed, 163

;

cases with a thrill and a creaking
friction sound over the seat of the
impulse, and frottement beyond and
below the region of tbe pericardium,
163; the same beyond and below
the region of the pericardial dulness,
165 ; cases with friction sound, 167 ;

pericarditis neither rheumatic nor
from Bright's disease, 172; general
diseases which accompany, i 73

;

table of cases of pericarditis and peri-
cardial adhesions not associated with
acute rhematism or Bright's disease,

174; cases associated with Bright's
disease, 174 ; supplementary table
showing size of heart, &c„ in the
cases enumerated in the preceding
table, 175 ; table ofcases of pericarditis
in its association with other diseases,
176 ; affections of the heart and the
aorta, 178 ; treatment of pericarditis,

189 ; chief objects to be kept in view,
189 ; importance of the employment
of leeches, 190, 191 ; blisters also
employed, 192 ; paracentesis of the
pericardium, 193 ; mode of cure re-
commended by various eminent au-
thorities, British and foreign, 194

;

two remarkable cases in which para-
centesis was performed, 196, 197;
proposed operation for paracentesis,

198 ; best method of effecting this, 199
Pericarditis, on, iii. 1-29 ; posi-

tion of the heart in health, 1
;

diagrams illustrative of a superficial

and deep view of the heart, 2 ; dis-

placement of the heart by disease,

7 ; movements of the heart, 9 ; arti-

ficial distension of the pericardium
compared with morbid pericardial
effusion, 11 ; two diagrams of the
pericardial sac not distended and dis-

tended, 13 ; diagram of pericarditis,

with extensive pericardial effusion,

15 ; extracts from Dr. Walshe, 26,

from Senac, 26, and from Dr. La-
tham, on pericarditis, 27

Pericarditis in acute rheumatism, pro-
portion of in 100 cases attended by
author, iv. 450

Pericarditis; cases of acute rheumatism
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affected with, iv. 470 ; transient in
cases of acute gout, iv. 475

Pericarditis, rheumatic, in adherent peri-

cardium, iv. 215
Pericardium, Adherent. ^Adhe-
rent Pericardium.

Pericardium, effects of diseases of the,
on respiration, ii. 120-124

Peritoneal cavity, effusion of air into the,
i. 32 ; diagram illustrative of this, 36

Peritonitis, effects of, on the respiratory
movements, 36; illustrative cases,

36-39 ; rhythm of inspiration in, ii.

39 ; intestinal distension invariable
in, ii. 408

Peritonitis in adherent pericardium, iv.

216
Perspiration in poisoning by opium, iv.

414
" Peyer's patches " in fever, iv. 428, 429
Philip V. of Spain, his sudden death
caused by ruptured heart, ii. 326

Philip, Dr. Wilson, experiment by, ii.

200; on influence of the heart, ii.

328, 329 ; on the action of opium,
iy. 398, 399

Philosophical Transactions of the Royal
Society ofLondonfor 1846, i. 239, 324

Phthisis, respiratory play of the lung
in, lessened, i. 145 ; tubercles in all
textures of the lungs in, 146 ; minute
granules in, 146 ; description of these,
J47 > pulmonary artery in, 142 ; tube
of the pulmonary artery central to
large tuberculous masses, 149 ;

lining
membrane of the pulmonary artery
softened — rough in patches, 149;
tubercles in the air-cells near the
pulmonary artery, 149; opaque tu-
bercles in, 150 ; diffused tuberculous
granules in, 150 ; softening of tu-
bercle, 151 ; miliary tubercles, 152;
state of the bronchial tubes in, 152 ;

tuberculous cavities adjoining and
communicating with dilated bronchial
tubes, 153; the pleura in, 154;
tubercles at the surface of the pleura
highly vascular, 154 j pleural miliary
tubercles in, 155 ; capillaries essential
to the. growth of lubercles, 155;
points of analogy and difference
between tuberculous disease and
pneumonia, 157 • inflammatory ori-
gin of tubercles, 158 j first stages of
phthisis, 159; diagram illustrative
of a tuberculous cavity in, 160 ; after

pleuritic adhesions in, the costal walls
lessen, 161 ; bulk of lung lessened
from non-dilatation of the air-cells in,

162 ; bulk of lung increased by tuber-
culous infiltration in, 163 ; circulation
and respiration less active in, 164

;

heart usually lessened in, 165 ; abdo-
men more prominent in, 165 ; phthi-
sical dyspnoea in, 165 ;

diagram il-

lustrating a case of large vomica,
166 ; percussion in, 167 ; the respira-
tory sounds in, 169 ; pleuritic friction
sound in, 1 70 ; cavernous respiration
in, 172 ; gurgling metallic tinkling
in

>
l 73 '> heart's seat and sounds in,

175 ; phthisis involves inflammation,
175 ; source of blood in haemoptysis,
176; effects of, on the movements
of respiration, ii. 95 ; table of cases
illustrative of this, 97 ; diagrams of
Joel Boot, affected with, 98, 99

;

analysis of cases of, 97-102 ; varieties
of, 105-111; "incipient" phthisis,
112; summary of the effects of, on
the movements of respiration, 113;
in adherent pericardium, iv. 216.

Physical signs of rheumatic pericarditis,
iv. 1 ; observed in cases of adherent
pericardium, iv. 220 et sea.

Pig, on the mechanism of respiration
in the, i. 259 et sea.

Pigeon, experiment on a, by Dr. Sibson,
ii. 401

Pinner, W., 34, state of, after the
operation of laryngotomy was per-
formed, ii. 48 n.

Piorry, M., i. 236; difficulties he
encounters in attempting artificial
distension of the pericardium, iii.
it, 17

Pirogoff's Anatomia Topographica, dia-
grams taken from, iii. 8^, 84, «..
170 et sea.

Pleura, state of the, in phthisis, i.

154 ; pericardium and the, analogous
structures, 189; effect of effusions
into the cavity of the, on the respira-
tory movements, ii. 85 ; table of
cases of condension of the lung from
effusion into the, 92

Pleuritis, effects of, on the organs of
the chest, i. 127; respiratory move-
ments in, 128; simple pleuritis, 128 •

microscopic characters of, 129- vas-
cular filaments in, 130; pleuritic
adhesions, 131 ;

stage ofcondensation
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in, 133 ; formation of thick'tendinous,
cartilaginous, and bony patches in,

134 ; the pleura tendinous, as also
the development of its new vascu-
larity, 134 ; appearance of a brown,
shaggy, uninjectable membrane in,

134; origin of, from other diseases,
134 ; complication of, with bronchitis,
emphysema, pneumonia, and phthisis,
135 ; distribution of the capillaries
in, 136 ; enlargement of the affected
side in, 137 ; effusion of fluid into
the cavity of the pleura in, 137 ;

diagram illustrative of pleuritic effu-
sion on left side, 138; distension
from pleuritic effusion contrasted
with pneumonia, 139 ; percussion in,

139 ; diagram illustrating pleuritic
effusion on right side, 140 ; respira-
tory sounds in, 141 ; pectoral
resonance in, 141 ; segophony, 142 ;
faint friction sounds in, 143 • modifi-
cation by complication of pleuritis
with other diseases, 144 ; effects of,
on the respiratory movements, ii.

82-84 ; injected specimens of lung
affected with, iv. 350-353

Pneumogastrie nerves, experiment by
Dr. Sibson on the, ii. 379-381

Pneumonia in adherent pericardium,
iv. 216

Pneumonia, microscopic changes ob-
served in, i. 1 19-123; the capillary
branches of the pulmonary artery and
vein the primary seat of, 123 ; the
inflamed lung in, is solid and un-
moved by respiration, 123 ; diagram
illustrative of pneumonia of the
middle and lower lobes of the right
lung, 124 ; state of the healthy lung
in, 125; percussion in, 126; respira-
tory sounds and vocal resonance in,

126; termination of, in consolidation,

127 ; effects of, on the movements of
respiration, ii. 115 ; summary of the
effects of, on respiration, 11 7- 118

Poisons, narcotic, effects of the, on
respiration, 232 ; treatment of the
effects of the, 247 ; comatose con-
vulsions induced by the, 355

Poisons, Narcotic, on the Action
of, the Effects of Chloroform,
and the Stages of Insensibility
produced by it—Treatment of
Casi..s of Poisoning by the
Vapour, iv. 369-378

Poisons, Narcotic, particularly
Opium, and their Antidotes, iv.

396-418; on the local action of
opium, 397 ; the effect of opium on
the circulation, 401 ; experiment on
a frog, 403 ; Alston's and Monro's
experiments proving that opium can be
absorbed into the circulation through
the skin of the frog, and that it can
only act on the whole organism
through the medium of the circula-
tion, 406 ; Whytt's experiment ap-
parently opposed to the universality
of the last inference, 408 ; absorption
into the circulation from the stomach
and intestines, 410 ; on the treatment
of narcotic poisoning by the elimina-
tion of the poison from the blood,
411 ; action of opium on the capil-
laries, arteries and veins, 412 ; perspi-
ration in poisoning by opium, 414

;

obstruction to the circulation in the
capillaries caused by other narcotic
poisons, 416 ; symptoms excited by
certain poisons, 417; asphyxia, pro-
ducing obstruction to the circulation
in the systemic capillaries, 417; in-
flammation producing the same effect,
418

Pois-euille, experiments on arterial
blood, ii. 377

Porpoise, on the Blow-hole of
the, i. 324-337. See Blow-hole of
the Porpoise

Porpoise, on the mechanism of respi-
ration in the, i. 284 ; power of the,
to remain long under water accounted
for, i. 288

Portal, the first to speak of the auriculo-
ventricular valves in the singular
number, iii. 69 n. 84 n.

Pouches of the blow-hole of the por-
poise, account of the, i. 324, 325, 329

Poulter, a boy, 9, who died from fever,
diagram of, i. 13

Powell, Dr. Douglas, case cited by,
iii. 229

Pregnancy, effects of, on the internal
organs, i. 33

Pressure, influence of, in exciting and
intensifying a friction sound when
applied with the stethoscope over
the region of the heart in cases
of rheumatic pericarditis, iv. 32

Prevost, experiment by, on the effects

of cold on animals, ii. 285



INDEX. 525

Pnngle, Sir John, on dysentery in the
camp, iv. 423 ; in a well-aired hos-
pital, 424

Pulmonary artery, position of the, iii.

40 ; breadth and position of the, 64 ;

functions of the, 159
Pulmonary artery, the, iii, 135 ; the

orifice of the, 139 ; position of the,
iv. 93

Pulmonic murmur. See Murmur, pul-
monic

Pulsation, jugular, i. 22; effects of
respiration on, 22

Pulse, state of the, in emphysema,
i. 10 1 j effects of rheumatic pericar-
ditis on the, iii. 319

Pupils, contracted, produced by opium,
iv. 371 ; by chloroform and ether,
371 5 produced by other poisons,
372 ; due to the reflex action of the
brain, 372

Pupils, dilatation of, caused by poisons,
iv - 371, 372

Pyaemia, in adherent pericardium, iv.
216 ; endocarditis in, 330

Q

Quain's Anatomy of the Arteries, dia-
grams taken from, iii. 83, 84 n.

Quain, Dr., remarkable case cited by,
iii. 235

R

RABBIT, on the costal mechanism of the,
i. 276 ; account of experiments on,
by Dr. Gairdner of Edinburgh, ii.

402-404
Radford, fever at, iv. 423 ei seq.

Rage, influence of on respiration, ii. 320
Ramsay, Prof., i. xxxv.
Rawson, William, 13, affected with

bronchitis and emphysema, diagram
of

> »• 3941 description of the case,

393, 396 ; ii. 60, 61, 63
Rayer, cases of Bright's disease with

pericarditis, recorded by, iv. 151 n.
Redgate, Sylvanus, 16, a patient of Dr.

J. C. Williams's, with pericardial
effusion, diagram of, i. 200

Regnault, M., experiments by, on tem-
perature of a marmot, ii. 277

Regurgitation. See under Aortic, Mitral

Reid, Dr., extract from an article by,
on respiration, ii. 10 n., 51 n.; ex-
tract from a paper by, on respiration,
166 ; on arrest of the circulation by
narcotic poisons, 327 ; effect of the
emotions on the circulation, 331,
333

.

Remedies, old and new, iv. 436
Reptiles, on the mechanism of respira-

tion in, i. 240, 249
Restlessness in pericarditis, iii. 363
Resonance, pectoral, in health, i. 66-
68 ; in pleuritis, 141

Respiration, impeded by abdominal
distension, i. 33 ; on inspiration the
chest enlarges at every point, 35

;

modes of exciting, 39 ; modes of de-
pressing, 39 ; mechanism and move-
ments effecting, 40-58 ; effects of
artificial, on the position of the ribs
and internal organs illustrated, 45,
50 ; inspiration increases the blood
in the lung-vessels as well as the air
in the air-cells, 54 ; effects of, on the
heart and other organs, 54-58 ; on
expiration and the mechanism and
movements effecting it, 58-63 ; pecu-
liarities in the respiratory movements
of children, 63 ; respiratory sounds
heard over the trachea and lungs,
64-66

; effects of a deep inspiration
in children, 73 • effects of inspira-
tion in emphysema, 95 ; state of ex-
piration in emphysema, 97 ; respira-
tory sounds in emphysema, 97 ; state
of, in emphysema, 101 ; respiratoiy
movements in pleuritis, 128 ; va-
rieties in respiratory movements in-
duced by disease, 310; difference in
the, of males and females, 353 ; the
blow-hole of the porpoise one of the
most intricate and nicely-adjusted
appara'us in the mechanism of re-
spiration that has yet been observed,
324-337 ; _on the movements of, in
disease, ii. 1-160

; average move-
ments of, in the healthy male from
the age of ten to that of fifty, 182 •

diagram illustrating this, 183 ; re-
spiratory movements in the infant,
184; rhythm of, in health, 184;
diagrams illustrative of the respira-
tory movements in emphysema and
bronchitis and phthisis, 186, 187 •

influence of the brain on, 317; h>
fluence of emotion on, 320 ; the
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movements of the heart caused by,
iii. 118; difficult and quickened
respiration, in pericarditis, 313 ; in-

fluence of, on the friction sound in

pericarditis, iv. 131 ; movements of,

in pericarditis, 139 et seq.

Respiration in Disease, on the
Movements of, and on a Chest-
Measurer, ii. 1-160; importance of
inspecting the motions of the chest
as a means of diagnosis, 1 ; list of
eminent practitioners who have in-

vestigated the respiratory movements
in chest disease, I ; the author's in-

vestigations, and the difficulties he
encountered for want of a proper
instrument, 1, 2 ; finally succeeds,
with the assistance of Mr. Simmonds,
in perfecting such an instrument, 2 ;

nature and use of the chest-measurer
described, 2-4 ; diagram of the in-

strument, 3 ; Part I.—On the move-
ments of respiration in health, 4-29 ;

division of the ribs into three sets, 6 ;

diagram illustrating this, 7 ; thoracic
movements, 7-12 ; on the employ-
ment of the chest-measurer in health,

13 ; diagram of the chest-measurer
applied, 13 ; motions observed by
the chest-measurer during an ordi-

nary inspiration, 15 ; respiratory

movements during the deepest volun-
tary inspiration, 1 7 ; in boyhood and
old age, 20 ; influence of height on
the respiratory motions, 21

; respira-

tory movements in the healthy female,

22 ; illustrative cases, 23 n,; in chil-

dren, 24-25 ; illustrative cases, 25,
26 n.j summary of the respiratory

movements in health, 27 ; the rhythm
of respiration in health, 28 ; Part

II.—Causes that disturb the respira-

tory movements, the lungs themselves

being healthy, 29-46 ; Sect. 1—Cases

in which the motion of the ribs on
both sides is restrained, 29 ; Sect. 2.

— Cases in which the motions of the

ribs on one side may be restrained,

30 ; illustrative facts and cases, 30-

34 ; A.—Effects of lateral curvature

of the spine on the respiratory move-
ments, 31 ; B.—Effects of injuries or

diseases of the ribs, or parts contigu-

ous to the ribs, on the respiratory

movements, 32 ; Sect. 3—Cases in

which the motion of the ribs on one

side may be permanently exaggerated,

35 ; Sect. 4—Cases in which the mo-
tion of the diaphragm, both during
tranquil and deep inspiration,
is restrained, 36 ; A. — Effects
of peritonitis on the respiratory
movements, 36 ; illustrative cases,

36-39 ; rhythm of respiration in peri
tonitis, 39 ; B.—Effect of abdominal
tumours and aortic aneurism, when
contiguous to the diaphragm, on the
movements of respiration, 40 ; C.

—

Effects of greatly enlarged liver on the
respiratory movements, 40 ; Sect. 5

—

Cases in which the action of the
diaphragm is lessened during an
ordinary inspiration — considerably
restrained during a deep inspiration,

42 ; Sect. 6—Cases in which the
respiratory movements are unaltered
in both tranquil and deep inspira-

tion, 44 ; Sect. 7—Effects of diseases

external to the thorax on the rhythm
of respiration, 46 ; Part III.—On
the effect of diseases of the respira-

tory organs on the movements of
respiration,'46-H9 ; Sect. 1.—Effect
of obstruction to respiration in the
outer breathing passages on the
movements of respiration, 46 ; the
walls of the chest recede during in-

spiration, 47 ; ca=es illustrating thi=,

48-50 n.; effect of narrowing of the
air- passages on the respiratory move-
ments during a deep inspiration, 53 ;

obstruction in the right or left bron-
chus, 54 ; effect of obstruction of the
air-passages on the expiratory move-
ments, 54 ; effect of narrowing of the
air-pa=sages on the rhythm of respira-

tion, 54 ;
summary, 55 ; Sect. 2

—

Effects of obstruction in the smaller
bronchial tubes on respiration, 56

;

effects of bronchitis and emphysema
on the respiratory movements, 57 ;

the lower end of the sternum and
adjoining cartilages recede during
inspiration, 58 ; tables of illustrative

cases, 59—60 notes ; in some cases

the lower end of the sternum pro-

trudes, and the lower part of the

chest is nan-owed, during inspiration,

64 ; illustrative cases, 64, 65 notes ;

in certain cases no part of the thoracic

walls fall in during inspiration, 65 ;

the intercostal spaces fall in, 66 ; and
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the head is lowered during an
ordinary inspiration, 67 ; the expira-
tory movements in bronchitis and
emphysema, 67 ; effects of obstruction
in the smaller bronchial tubes on the
rhythm of respiration, 68 ; the dura-
tion of inspiration to expiration con-
trasted, 68 ; effects of obstruction of
the smaller bronchial tubes on respi-
ration during a deep inspiration, 71

;

illustrative tables, 71-74; effects of
the same in old age, 74 ; in the fe-
male, 75 ; illustrative cases, 75, 76 ;

in children, 76 78 ; summary, 78-81

;

Sect. 3—Effects of diseases confined
to one lung, or one side of the chest,
on the movements of respiration, 82-
119 ; A.—Effects of pleuritis on the
respiratory movements, 82; summary,
84; B.—Effects of effusions into the
cavity of the pleura on the respi-
ratory movements, 85 ; deep inspi-
ration, 89 ; summary, 89 ; C—Effects
of condensation of the lung on the
same, 91 ; table of cases illustrative
of condensation of the lung from
effusion into the pleura, 92°; sum-
mary, 94 ; D.—Effects of phthisis on,
95 ; the whole of one lung affected,

95 ; table of cases illustrative of this,

97 ; diagrams illustrating the case of
Joel Boot, affected with phthisis, 98,
99 ; analysis of cases, 97-102 ; cavi-
ties in one upper lobe, 102 ; table of
cases illustrative of this, 105 ; analysis
of cases, 105-110

; cavities, or soften-
ing tubercles in the upperlobes of both
lungs, 1 10 ; a cavity in the middle lobe
of the right lung, no ; table of cases
in which the upper lobes of both lungs
were affected, m ; "incipient"
phthisis, 112; summary of the ef-
fects of phthisis on the movements of
respiration, 113; E.—Effects of pneu-
monia on, 115 ; summary, 117 ; F.
The rhythm of respiration in those
cases where the disease is confined to
one lung, or one side of the chest
118 ; Part IV.—Effect of diseases of
the heart and pericardium on the
movements of respiration, 120-124

;

Sect. 1—Effects of pericarditis on,
120; analysis of cases, 120-126'
notes; Sect. 2 — Effects of en-
larged heart on, 122

; Sect. 3—Ef-
fects of enlarged heart, with pericar-

dial adhesions, on, 123 ; Part V.

—

The various causes that may effect
any particular abnormal modifications
of the respiratory movement, 125.
130 ; causes that arrest or restrain the
diaphragmatic movements and exag-
gerate the costal expansion during
inspiration, 126; causes that restrain
the costal movements symmetrically
and exaggerate the diaphragmatic,
126 ; causes that restrain the move-
ments of the lower end of the ster-
num and intermediate sets of ribs,
and exaggerate those of the dia-
phragm and superior thoracic ribs,

127 ; causes that restrain the thoracic
ribs of both sides, 127 ; causes that
may arrest or restrain the costal and
diaphragmatic respiratory movements
on one side, those of the other side
being exaggerated, 128; causes that
may restrain the movements of the
superior thoracic set of ribs, 128

;

causes that may restrain the move-
ments of the intermediate set of ribs,
128 ; the diaphragmatic ribs, 128 ;

retraction of the sternum, 129 ; of
the lower end of the sternum, 129 ;

the left superior thoracic ribs, 129 ;
that may restrain the intermediate
set of ribs, 129 ; the left diaphrag-
matic ribs and left side of the dia-
phragm, 129 ; the right thoracic ribs,
129 ; the cartilages and ribs, 129 ;
Part VI.—On the diagnostic value of
the observation of the movements .of
respiration, 1 30-1 60 ; ordinary invo-
luntary respiratory movements, 131 ;deep voluntary inspiratory move-
ments, 132 ; the rhythm of respira-
tlon

. 133 ; explanation of the tables,

}3S 5 1—the movements of inspiration
in health observed by the use of the
chest-measurer, 136-143; 2-Cases
in which the respiratory movements
were disturbed, rendered abnormal
or abnormally changed, the lungs
themselves being healthy, 144-147 ;3—Cases in which the respiratory
movements were disturbed, rendered
abnormal, or abnormally changed by
diseases in the respiratory organs, 148-
I 57 ; 4—cases in which the move-
ments of respiration were disturbed
or rendered abnormal by diseases of
the heart and pericardium, 158,. 160
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Respiration in Health and Dis-
ease, on the Causes which
Excite and Influence, ii. 189-

405 ; the changes effected by respi-

ration on the organism, 189-195 ;

effects of the nervous influence on
the production of animal heat, 195 ;

on the combined action of respiration
and the nervous influence on the evo-
lution of animal heat, 197 ; account
of M. Saissy's experiments with a
hedgehog, a dormouse, and a bat,

201-203 5 tne co-operation of the
nervous energy, respiration, and cir-

culation in the evolution of heat,

206-208 ; on the mechanism of re-

spiration, 208-219; in animals, fishes,

insects, &c, 209 et seq,; movements
of respiration in the lung-breathing
animals, 216 ; the causes and means
which excite and influence respiration,

219-360 ; excitement of respiration

by external stimulus, 219 ; effects of
the narcotic poisons on respiration

through the incident nerves, 232

;

treatment of the effects of the nar-

cotic poisons, by stimulating the ex-

hausted excitability of the incident-

nerves, and so exciting respiration,

247 ; effects of external warmth and
cold on respiration, 259 ; on the re-

spiration of snails, 262 ; of insects,

263 ; of fishes, 268; of frogs, 271 ;

on the respiration of warm-blooded
animals, 274 ; on hybernating mam-
malia, 276 ; on the young of certain

mammalia and birds, 279 ; on higher

adult warm-blooded animals, 281 ;

effects of extreme and continued cold

on the respiration of warm-blooded
animals, 282 ; effects of warmth and
extreme heat on the respiration of

warm-blooded animals, 290; influence

of extreme cold and heat on the cir-

culation, and of the circulation on
respiration, 296 ; consensual respi-

ratory movements, 299 ; effects of

external stimulus on the expulsive

actions, 304 ; excitement of respira-

tion by stimulus to the mucous mem-
branes, 305 ; excitement of respiration

by stimulus to the afferent nerves,

distributed to the serous membranes
and the various tissues, 316 ; in-

fluence of the brain on respiration,

317; influence of volition on respira-

tion, 319; influence of emotion on,

321 ; the respiratory and circulatory

phenomena in syncope 323 ; the
respiratory and circulatory pheno-
mena of hysteria, 336 ; respiratory
phenomena in laryngismus stridulus,

342 ; effects on the respiratory move-
ments of the immediate withdrawal
of cerebral control over the reflex

function, 345 ; convulsions caused
by sudden comatose unconsciousness,

348 ; respiratory and circulatory phe-
nomena in epileptic convulsions, 350;
comatose convulsions induced by the
narcotic poisons, 355 ; influence of
the medulla oblongata and spinalis

(myelon) on the movements of respi-

ration, 357 > °n the direct or centric

action of the spinal marrow on re-

spiration, 360 ; on the causes which
excite ordinary respiration, 366 ; on
the causes which excite respiration in

asphyxia, 391; appendix —experiment
on a dog, 398 ; on a cat, 400 ; on a
pigeon, 401 ; on rabbits, 402-405 ;

conclusions deducible from these
experiments, 404

Respiration, on the Mechanism
OF, i. 239-323 ; origin of inquiries

into the mechanism of respiration,

239 ; reptiles, 240-249 ; snake, 240 ;

lateral muscles of locomotion, 240

;

the ribs are simple, 241 ; on in-

spiration the ribs are raised, move
forwards, glide on each other, and
move farther apart, 242 ; the levatores

costarum and external intercostals

are inspiratory, 243 ;
diagrams A 1

and A 2, representing the action of
the ribs, 243 ; the internal intercostals

are expiratory, 244 ; on inspiration

the ribs are drawn backwards an-

teriorly, 244 ;
diagrams, B I and B 2,

representing the action of the levator

costals, 245 ;
inspiratory muscles,

245 ;
expiratory muscles, 246 ; the

chameleon, 247 ; it has a sternum
and long costal cartilages in addition

to the ribs, 247 ;
inspiratory muscles

acting on the ribs, 248; inspi'atory

muscles of the cartilages, 248 ; ex-

piratory muscles, 249 ;
birds, 250-

256 ; birds have, in addition to spinal

ribs, a sternum and sternal ribs, 250 ;

on inspiration, the sternal as well as

the spinal ribs are raised, glide on each
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other, and move farther apart, 250

;

Diagram C 1 and C 2, representing

the action of the vertebral and sternal

ribs in expiration and inspiration,

251 ; on inspiration, the angles formed
by the ribs are more open, the sternum
and spinal column more distant,

252 ; spinal ribs, 253 ; sternal ribs,

253 ; inspiratory muscles of the
spinal ribs, 254 ; of the sternal ribs,

254 ; inspiratory muscles arising from
the scapula, 255 ; expiratory muscles,

255 ; mammalia, 256-261 ; the costal

cartilages of mammalia are analogous
to the sternal ribs of birds, 257 ; dorsal
arch—the ribs are longest at the centre
of the arch, and gradually shorten
above and below, 257; influence
of the dorsal curves on the move-
ment of the ribs—the upper approach
to, the lower recede from, one another,

258 ; diagrams D 1 and D 2 represent
in an exaggerated form the curves
in the dorsal spine during expiration
and inspiration, 258 ; examples in the
ass, the sheep, the pig, and the dog,

259 ; three sets of ribs—the superior,

or thoracic, the inferior, or diaphrag-
matic, and the intermediate, 260

;

the proportion of the thoracic to the
diaphragmatic ribs depends on the
proportion of the upper lobes of the
lungs to the lower, 261 ; animals that
have unyielding costal cartilages—the
pig, the calf, the sheep, and the ass,

262 ; costal mechanism—thoracic set

of ribs, 262 ; the elevation of the
ribs increases the depth and width of
the chest, 262 ; diagrams illustrating

the mechanism of expiration and
inspiration, 263, 265, 267 ; inspir-

atory changes in the position of
the curves and surfaces of the ribs,

264 ; lateral expansion of the chest
from the varying profile of the curves
of the ribs in the as*, 266 ; on
inspiration, the oblique internal sur-
face of the superior ribs is more
nearly horizontal, 266

; diaphrag-
matic set of ribs, 267 ; intermediate
set of ribs, 268 ; muscles acting on
the ribs, 268-273 5 in birds and in
snakes all the external intercnsrals are
inspiratory, and all the internal inter-

costals are expiratory, 269 ; in mam-
malia the superior intercostals have

VOL. IV.

the opposite action to the inferior,

because the superior and inferior ribs
have opposite motions, 269 ; scalenus,

270 ; intercostal muscles of the tho-
racic set of ribs, 270; intercostal
muscles of the diaphragmatic and
neutral set of ribs, 272; levatores
costarum, 273 ; certain muscular ac-
tions of the ass observed on vivisec-
tion, 273-275 ; in the ass the fibres
of the serratus magnus are expiratory
above, inspiratory below, and neutral
in the centre, 273 ; serratus posticus
superior, 274 ; serratus posticus in-

ferior, superior fibres expiratory, in-

ferior inspiratory, 275 ;
expiratory

muscles, 275; animals with flexible

cartilages—the dog, the seal, the
rabbit, the otter, and the monkey,
276-283 ; costal mechanism, 276 ; the
inspiratory elevation of the ribs in-
creases the depth and width of the
chest, 276 ; diagrams illustrating costal
mechanism, 277 ; the thoracic and dia-
phragmatic set of ribs, 279 ; muscles
acting on theribs, 279-283 ; thescaleni
of the superior five or six ribs are much
developed, 279 ; the sterno-mastoid
muscles, 280 ; external intercostal
muscles, 280 ; internal intercostal
muscles, 281 ; elevator of the first

costal cartilage in the seal, 281
;

serratus magnus, expiratory above,
inspiratory below, 281 ; in the dog,
serrati postici, superior fibres in-
spiratory, inferior expiratory, 281

;

in the rabbit both serrati postici are
inspiratory, 282

; expiratory muscles,
282 ; varieties in the rectus, external
oblique, and depressor of first rib,

282 ; the triangulares sterni and the
transversales combine to form one
large muscle, 283 ; great respiratory
apparatus of the seal, 283 ; the por-
poise, 284-288; a peculiar scalenus,
the sterno-hyoid and sterno-thyroid,
while they act on the first rib and
sternum, also expand the lung in the
neck, 284 ; the scaleni do not move
the vertebra? laterally, though they
draw them forwards and downwards
in inspiration, 285 ; the combined
triangulares sterni and transversales
form one vast constrictor of neck,
chest, and abdomen, which rises into
the neck, 286; special inspiratory

M M
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muscles in the porpoise, 287 ; the
serrati postici are amalgamated, 287 ;

internal oblique, 287; power of the
porpoise to remain long under water
accounted for, 288; man, 288-311

;

the dorsal arch, the longest ribs are
at the centre of the arch

; thoracic,

diaphragmatic, and intermediate sets

of ribs, 289 ; changes in the situation
of the ribs, on inspiration, 290

;

diagrams illustrating the dorsal mech-
anism of expiration and inspiration,

291 ; sternal view, 292 ; lateral

view, 293 ; diagrams illustrating the
position of a rib in expiration and in
inspiration, 294; muscular actions,

296 ; the scaleni raise the first and
second ribs and lower and bring for-

ward the cervical vertebrae, 296 ; the
scaleni expand the cervical portion
of lung, 297 ;

pleural scalenus, 297

;

intercostal muscles, 298 ;
diagram

illustrating the action of the inter-

costal muscles, 299 ; levatores cost-

arum, 300; serratus magnus chiefly

expiratory, 300 ; serratus posticus

inferior expiratory, 301 ; inspiratory

muscles— ordinary respiration, 301 ;

deep or difficult respiration, 301 ;

muscles of expiration, 302-306 ; ex-

piratory muscles acting on the scap-

ulas, 302 ; expiratory muscles acting

on the ribs, 302; the triangulares

sterni and the transversales combine
to form one large muscle, the con-

strictor of the chest and abdomen,

303 ; the diaphragm, 304 ; varieties

in the mechanism of respiration in

the human subject due to age and
sex, 306-311; in the female, 306;
in the foetus and new-born infant,

306 ; influence of the elasticity of

the walls of the chest on the first

inspiration and on respiration, 307 ;

in the child, 308 ; in old age, 309 ;

varieties in respiratory movements
induced by disease, 310; summary,
31 1-3 16; description of the plates,

316-323.
Respiration, on the Movements
and Rhythm of, in Vesicular
Emphysema and Bronchitis, ii.

1 61 -1 73 ; references to previous papers

on subjects related to the present,

161 ; obstruction to respiration in

emphysema, 162 ; Dr. Stoker's de-

scription of the respiratory movements
in that disease, 162

; falling in of
the lower part of the chest during
respiration, 163 ; cause of the re-

markable sigh in question, 165 ; in

slight cases no falling in—the extent
to which the chest recedes during
inspiration a test of the severity, in-

crease, or diminution of the disease,

167 ; cases in which the lower part of
the chest is narrower instead of be-
ing flattened during inspiration, 168

;

no falling in of the costal walls in
old age, 169 ; deepening and widen-
ing of intercostal spaces during in-

spiration, 169 ; attitude of the patient
during the attacks of dyspnoea, 170;
inspiratory expansion of the inlets of
respiration, 171 ;

expiration, 171 ;

rhythm of respiration, 172
Respiration, artificial, when needed and
how procured, iv. 377

Respiration, effect of poisons on, iv.

374
Rest, in endocarditis, iv. 346 ; in acute

rheumatism, 349, 437.
Reynolds, Dr., case under the care of,

i». 333
Reynolds's System of Medicine, vol. iv.,

iii. 30, 204, 241
Rheumatic endocarditis, clinical history

of, iv. 238 ; cases of, 241 et seq. See

also Endocarditis

Rheumatic pericarditis. See Pericarditis

Rheumatism, acute, tables showing the

influence of occupation in relation to

age in, the presence or absence of

endocarditis and pericarditis, and the

degree of the affection of the joints,

and that of the heart, iii. 246-253
Rheumatism, acute, associated with

endocarditis, iv. 231 ; acute, tables of

cases (I) with no endocarditis ; (II)

in which endocarditis was threatened ;

(III) in which endocarditis was pro-

bable, 239 ;
(IV) in which endocar-

ditis was present without pericarditis
;

(V) with endo-pericarditis ; (VI) with
pericarditis, endocarditis being doubt-

ful
;
(VII) with pericarditis in which

there was no endocarditis, 240 (See

also Endocarditis)
;
summary of 101

cases attended by author in St. Mary's

Hospital, 439 ;
summary of cases

treated by author in St. Mary's Hos-

pital from October, 1866, to May.
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1869, 455 ; cases in which there

was no endocarditis, 457 ; cases

threatened with endocarditis, 459

;

cases in which the threat of endocar-

ditis was marked by prolongation of

the first sound, 460 ; cases with endo-
carditis, terminating in recovery
without cardiac murmur, 464

;

cases with endocarditis, lessening or
doubtful murmur on recovery, 466 ;

cases with endocarditis, leaving
a murmur on recovery, 466 ; table

showing the measurement of inflamed
joints in cases of, 478 ; table

showing the daily amount of urine
in cases of, 479 ; cases in which
endocarditis is probable or doubtful,

469 ; cases in which endocarditis
is shown, by old-standing murmur,
variable in character, and pain about
the heart, or by recent transient

murmur, 463 ; cases in which the
threat of eudocarditis was shown by
pain about the region of the heart,

or general illness, or both, but not by
prolonged first sound or murmur,

459 ; cases in which threatened endo-
carditis was indicated by prolongation
of the first sound, with pain about
the region of the heart, or with
general illness, or with both, 461 ;

cases with endocarditis, valve disease
of old standing, 467 ; cases in
which endocarditis is probable or
doubtful, 469 ; cases affected with
pericarditis, 470

Rheumatism, acute. See also Peri-

carditis

Rheumatism with chorea, iv. 323
Rhythm of respiration, ii. 133 ; on the
movements and, in vesicular emphy-
sema and bronchitis, 161-173

;
rhythm

of inspiration in health, 184
Ribs, action of the, in respiration, i.

40-47 ; action of the, in snakes, 241-

243 et seq. ; in birds, 253-256 ; in

mammalia, 257 et seq.; various dia-
grams representing the action of the,

in the respiration of animals, 243,
245, 251, 258, 263, 265, 267, 277,
29 !» 294, 299 ;

arranged in three
groups in man, 341 ; effects of a deep
inspiration on the, 350; position of
the, in inspiration, 351 ; diminished
action of the, in pneumonia and heart
disease, 354 ; motion of the lower,

lessened in pneumonia and peritonitis,

356 ; division of the, into three sets,

ii. 6 ; diagram illustrating this, 7
Rickets in childhood the cause of a
prominent sternum in manhood, i.

363
.

Rindrleisch, anatomical appearances in

endocarditis, iv. 232
Ringer, Dr. Sidney, cases of acute

rheumatism, iii. 333
Riolan, mode of treatment proposed by,

in pericarditis, iv. 194
Robertson, Mr., reference to work of,

"•.345
Robinson, Mr,, his communications on

ether and chloroform, iv. 394
Robust, form of the che:-t in the, i. 76
Robust persons, position of the heart
and great vessels in, iii. 144

Rockley, John, 18, a patient of Mr.
Attenburrow's, with tumour occu-
pying right side of the chest, diagram
of, i. 140

Rokitansky, anatomical appearances in

endocarditis, iv. 232
Romero, treatment pursued by, in peri-

carditis, iv, 194
" Root of the aorta," the phrase adopted

at the suggestion of Mr. Marshal],
with the approval of Dr. Sharpey, iii.

69, n. ; position of the, 141
Roper, Mary, treated with chloroform

for neuralgia, iv. 382
Rossiter, Mr., observations by, on the

respiratory movements of the abdo-
men, iv. 143

Royal College of Physicians, Dr. Sibson
elected a Fellow of, i. xxvii j his
various appointments at, i. xxix.

Royal Medical and Chirurgical Society,
Dr. Sibson a Member of Council of,

i. xxxiii.

Royal Society, Dr. Sibson elected a
Fellow of, i. xxvi.

Rutherford, Dr., adherent pericardium,
iv. 208

S

S., Maria, her death from chloroform,
iv. 388

Sac, fulness of the veins of the neck
from distension of the pericardial, iii

320
Saissy, M., experiments on a hedgehog,

a dormouse and a bat, ii. 201 et seq. •
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table illustrating the experiments,
202

; further allusion to, 276
Sandar, adherent pericardium, iv. 20a.

226, 228
*

Sanderson, Dr. Burdon, on the heart of
the mammalia, iii. 312 ; cases of
pericarditis recorded by, 338, 367,
368

Savory, Mr., i. xxvi
Scaleni, action of the, in the mechanism

of respiration, i. 285, 296 et seq.
Scalenus, pleural, action of, in respira-

tion, i. 43, 297
Schuh, the first to perfo m tapping of

the pericardium in pericarditis, iv. 194
Sciatica ; treated with ether, iv. 36^.

365
Scope of Dr. Sibson's work, i. xxxix.
Scott, M. A., a child, form of the chest

in, ii. 26 n.

Seal, on the costal mechanism of the, i.

276
Seals, Hannah, case of syncope in, ii.

323
Secretion of urine in pericarditis, iii. 363
Sedentary, form of the chest in the,

i. 76
Semple, Dr., case of albuminuria re-

corded by, ii. 365
Senac, observation of, on the pericar-

dium, iii. 18, 20 ; on pericardial
effusion, 26, 28 ; treatment proposed
by, in pericarditis, in his work en-
titled, Be la Structure du Cceur, iv.

194
Servants, female domestic, diseases to
which they are specially liable from
hard labour, iii. 246-253 ; explana-
tion of the causes, and table showing
proportion in which the diseases
occur, 255-257 ; other cases, 303,
309, 314, 315, 317

Severn, a lad, form of the chest in, ii.

33 «•

Shaw, Alexander, his observations on
the hepatic circulation, i. 237

Shaw, John, case of, affected with
bronchitis, ii. 61 n. 65 n.

Shaw, William, 30, affected with em-
phy.-ema and bronchitis, diagram of,

l - 395 j
description of the case, 397-

399 5 ii- 64
Sheep, on the mechanism of respiration

in the, i. 259 et seq.

Shepherd, a little girl of 7, case of,

suffering from dyspnoea, ii. S3

Shepperley, Mr., assists the author,

c 3
Sibson, Francis, m.d., f.r.s., &c.

:

his birth, i. xix ; his father and
brothers, xix ; his diploma from the
Royal College of Surgeons, Edin-
burgh, xx

; his education and early
life, xx

; apprenticed in 1828 to
Professor John Lizar.-, xx ; served in
1832 in the cholera hospitals, xx

;

joins Dr. Allonby, xxi ; enters Guy's
Hospital, xxi ; earns the warm ad-
miration of Dr. Hodgkin, xxi ; ob-
tains in 1835 the appointment of
resident surgeon and apothecary to
the Nottingham General Hospital,
xxi; his first paper, "A Flexible
Stethoscope," in Medical Gazette,

1840, xxii ; his first important paper,
" On Changes induced in the Situa-
tion and Structure of the Internal
Organs under Varying Circumstances
of Health and Disease," 1844, xxn "

xxxix ;
" The Mechanism of Respira-

tion," 1846, xxii ; " Fever of Notting-
ham," 1847, xxiii, xlii; "Treatment
of Neuralgia by Inhalation of Ether
and Chloroform," 1847 and 1848,
xxiii ;

" Action of Narcotic Poisons,"
1848, xxiii ; his association with
Charles Waterton, naturalist, xxiii

;

his experiments with Wourali poison,
xxiv ; leaves Nottingham for London,
xxv ; testimonial presented to him,
xxv ; takes his M.B. degree, 1848,
xxv ; takes his m.d. degree, 1848,
xxvi ; receives the gold medal for
his Commentary, xxvi ; becomes a
m.r.c.P., 1849, xxvi; contributes
" Blowhole of the Porpoise" to the
Philosophical Transactions, xxvi

;

elected a Fellow of the Royal Society,
xxvi

; gives a series of demonstrations
in visceral anatomy, xxvi ; appointed
a physician in St. Mary's Hospital,
xxvii ; becomes lecturer in medicine
in the Grosvenor Place School of
Medicine, xxvii ; takes part of the
chair of medicine, xxvii ; his Medical
Anatomy planned, xxvii ; his Medical
Anatomy published, 1S69, xxvii,

xxxix ; elected a Fellow of the Royal
College of Physicians in 1853, xxvii

;

Gulstonian lecturer, 1854, xxvii ; his

work during the la>t twenty-three
years of his life, xxviii ; his marriage,
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1858, xxviii ; leaves England, August
1876, for a month's rest, xxviii ; dies
at Geneva, 7th of September, 1S76,
buried in Acton churchyard, xxviii

;

his hospital work, xxix ; his article on
"Pericarditis" in Reynolds's System
ofMedicine, xxix, xl ; his presidential
address before the British Medical
Association in 1870, xxix ; testimonial
presented to him on his retirement
from St. Mary's Hospital, xxix ; on
the Council of the Royal Society in
1872-4, xxix

;
joint treasurer of the

Royal Society Club, xxix ; at the
Royal College of Physicians as
Gulstonian, Croonian, and Lumleian.
lecturer ; Examiner in Medicine ; and
as Secretary to the Committee on the
Classification of Diseases, xxix; as
editor of TheNomenclatureof'Diseases,
xxix ; is presented with plate by the
R.C.P., xxx ; as Curator of K.C. P.
Museum and also one of the Censors,
xxx

; Examiner in Medicine at the
University of London, xxx ; nomi-
nated by Convocation to the Senate
of the University of London, 1865,
xxx; opposed the admission of
women to medical degrees, xxx ; his
relations to the British Medical As-
sociation as set forth in the Journal
by Mr. Ernest Hart, xxx ; a member
of the Provincial Medical and Sur-
gical A sociations in 1843, xxx ; his
paper on the " Position of the In-
ternal Organs," read at Leeds, 1843,
xxx ; at the British Medical Associa-
tion at Worcester in 1849, moves a
resolution to petition Parliament on
the subject of secret poisoning by
arsenic, xxxi ; reads a paper on " The
Causes which Excite and Influence
Respiration in Health and Disease,"
xxxi ; appointed a member of a com-
mittee to co-operate with the Phar-
maceutical Society in preparing a
series of resolutions concerning the
sale of arsenic, xxxi ; nominated in
1854 a member of the General Coun-
cil of the Brit. Med. Ass., xxxi ; in
1861, 1864, 1865, and 1866, chosen
by the Metropolitan Counties Branch
as a member of the General Council
of the same, xxxi ; in 1866 elected
President of the Council, xxxii ; made
M.D., Dublin, 1867, xxxii; gives

the address in Medicine, "The Treat-
ment of Rheumatism and Gout," at
the Newcastle meeting of the Brit.
Med. Ass., in 1870, xxxii; made
LL.D., Durham, 1870, xxxii; Presi-
dent of the Section of Medicine at
annual meeting of Brit. Med. Ass.,
1873, xxxii ; Vice-President of the
Brit. Med. Ass., 1869, xxxii; in

1874 proposes grants for scientific

research from funds of Brit. Med.
Ass., xxxii ; Chairman of the Scien-
tific Grants Sub- Committee, xxxii;
member of the Metropolitan Counties
Branch, and President of same, 1863,
xxxii ; one of the Committee for im-
proving the regulations affecting the
medical service of the army, xxxii

;

member of Council in the Royal
Medical and Chirurgical Society,
1863-4, xxxiii; member of Com-
mittee on Chloroform, 1873-76,
xxxiii, xli ; Sir James Paget's opinion
of, in the performance of his duties,
xxxiii; appointed, in 1867, by Govern-
ment, on Committee to inquire into
the state of Greenwich Hospital,
xxxiv

; member of the Space Com-
mittee, 1875, xxxiv ; member of the
Metropolitan District Asylum Board,
xxxiv

; consulted on choice of a site,

and constructing hospital for in-
fectious diseases, xxxiv ; a supporter
of the Pavilion system, xxxiv ; his
personal appearance and habits,
xxxiv-xxxvi

; his .Alpine holidays,
xxxv ; makes first ascent of the
Lyskamm, xxxv ; a collector of
Wedgwood ware, xxxviii ; scope of
his work, xxxix; his published
papers, xxxix; "Endocarditis" in
Reynolds's System of Medicine, xl

;

Arterial States in Bright's disease,
the Harveian Lectures, xl ; his lec-
ture on "Gothic Architecture," de-
livered at Nottingham, xlii ; his
first inquiry into the situation and
structure of the internal organs, i. 1

;

method he adopted for insuring ac-
curacy in,' 2 ; aid he obtained from
Dr. Hodgkin of St. Thomas's Hos-
pital, 2 ; list of friends from whom
he obtained assistance and advice,
2 ; number of diagrams possessed by'
of the internal viscera, 235; his
extensive knowledge of the relative
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position of the various viscera, 235;
satisfaction and confidence with
which he points out the merits of [he
diagrams which illustrate the paper
on the internal organs, 236 ; ex-
tracts from letters addressed to, by
Dr. Hodgkin, 237, 238 ; his obli-
gations to Dr. Hodgkin and Mr.
Linton, the engraver, for their aid in
the paper on the position of the
internal organs, 338, 358 ; his ideas
of the importance of inspecting the
motion of the chest as a means of
diagnosis, ii. 1 ; his first researches
in measuring the movements of re-

spiration, and the difficulties he
encountered for want of a proper
instrument, 2 ; his final success,
with assistance, in completing such
an instrument, 2 ; his description
and diagram of the instrument, which
he designated a chest-measurer, 3 ;

his instructions as to the mode of
using the chest-measurer, 174 et

scq.; his experiments on the functions
of the pneumogastric nerves, 379-
381 ; on a dog, 398 ; on a cat, 400 ;

on a pigeon, 401 ; on linnets, 402 ;

his mask for the inhalation of ether,

iv. 377 ; letter to the editor of the
Medical Gazette on "The Flexible
Stethoscope," 486

Sibson, Thomas, i. xx.

Simmon ds, Mr., assists the author in

perfecting the chest-measurer, ii. 2

Siuimonds, Mrs., her death from chloro-

form, iv. 388
Simpkins, Sarah, case of, affected with

pleuritis, ii. 82
Simpson, Professor, experiment by, with

chloroform, ii. 237
Sinuses of the heart, various diagrams

of the, taken from the most cele-

brated treatises on anatomy, iii.

83-85
Sketchley, case of, with chest disease,

34
Skevington, Sarah, 61, a patient of

Mr. White's, with malignant disease

of the oesophagus preventing deglu-

tition, diagrams of, i. 34
Skoda, cases of adherent pericardium,

iv. 212, 214, 223, 226
Smiling, how excited, ii. 301
Smith, Dr. Southwood, extract from

his work on Fever, iv. 431

Smith, Dr. Tyler, i. xxvi ; ii. 305,

354
Smith, Professor, on cases of adherent

pericardium, iv. 217
Smith, 6 months, form of the chest in,

ii. 25 it.

Sneezing, how excited, ii. 307
Snow, Dr., experiment by, on a dog,

238 » 355 ; his narrative of an
experiment of Dr. Sibson's, ii. 379 ;

apparatus arranged by, for division
of the vagi, 383 ; on the cumulative
property of chloroform and ether, iv.

376 ; objects to rapid chloroformisa-
tion, 376 ; his spiral inhaler, iv. 366

Solon, Martin, cases of Bright's disease
with pericarditis, recorded by, iv.

151 n.

Sore throat in connection with acute
rheumatism, iii. 293

Sounds, respiratory, heard over the

trachea and lungs, i. 64-66; nature
of laryngeal, 64 ; extent and relative

intensity of inspiratory, 64 ;
expira-

tory, 65 ;
laryngeal^ heard on the

surface, 66 ; respiratory, excited in

the tissue of the lung during hurried
breathing, 66 ,

respiratory sounds in

emphysema, 97 ; heart's sounds in

emphysema, 100 ; effects of inspiration

and expiration on the heart's sounds
in emphysema, 100, 101 ; in emphy-
sema, in; in pneumonia, 126; in

pleuritis, 141 ;
friction, in pericar-

ditis, 208, 2ii, 212 ;
impulse in ditto,

209 ; pleuritic friction sounds, iii.

305 ; friction sounds in pericarditis,

iv. 61-87 >
systolic friction sound,

129 ; the diastolic ditto, 130 ; ac-

centuation of the second, with si-

lence, feebleness, or prolongation of

the first, over the pulmonary artery,

iv. 275 ;
doubling of the second in

cases of endocarditis, 282
;
prolonga-

tion of the first, at a late period of

endocarditis with mitral regurgitation,

289 ; cases of rheumatic endocarditis

with prolongation of the first sound,

iv. 310
Southey, Dr., cases of pericarditis re-

corded by, iii. 338, 343
Space, Committee, Dr. Sibson a mem-

ber of, i. xxxiv.

Spallanzani, observation by, on snails,

ii. 262 ; on fishes, 268
Spencer, Catherine, case of facial ncu-
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ralgia treated with ether, iv. 358,
362, 363

Sphinx, Ligustri, the, temperature of,

ii. 204, 264
Spinal marrow, on the direct or centric

action of the, on respiration, ii. 360
Spinalis, influence of the, on the move-
ments of respiration, ii. 357-366

Spine, effects of lateral curvature of
the, on the respiratory movements,
ii. 31

Spleen, the, i. 30 ; enlarged spleen,

30 ; percussion over the, 31 ; lateral
bulge of the, 76

Spouting of the whale is merely the re-

gurgitation from the stomach of the
sea water it has swallowed with its

food, i. 331
Sputa, on certain conditions of the, ii.

3n
St. Mary's Hospital, Dr. Sibson ap-
pointed one of the physicians at,

i. xxvii.; summary ofcases of rheuma-
tism, gout, &c, attended by author
during two years and a half, ending
May, 1868, iv. 439

Stanley, Mr., cases of pericarditis re-

corded by, iii. 332
Sternum, portions of lungs behind the
upper half of the, i. 5 ; right lung
behind the lower half of the, 7

;

pushed forward in respiration by the
first ribs, 40 ; draws after it all the
fixed ribs, 40 ; pushed forward by
the second ribs, 41 ; contraction of
the diaphragm tends to draw back the
lower end of the, 57 ; the, lowered
on expiration, 58 ; form of the, in
children, 69 ; prominences of the, in
children, 71 ; depression of the, 73 ;

state of the, in adult men, 73, 74,
77 ; key to the position of the lungs
and heart, 339 ; in the chameleon,
247 ; in birds, 250 ; in man, 344

;

a prominent, in man, due to rickets
in childhood, 363 ; the lower end of
the, and adjoining cartilages recede
during inspiration, ii. 58 ; causes
that restrain the movements of the
lower end of the, during respiration,

127 ; retraction of the, 129
"Stethoscope, a flexible," Dr. Sibson's

first paper, i. xxii ; letter to the editor
of the Medical Gazette on, iv. 1486

Stiff, Dr., and the Nottingham fever,
iv. 425

Stockwell Hospital, i. xxxiv.
Stokes, Dr., his remarks on emphysema,

i. 236, 384, 390-392; ii. 1, 85, 115,
162 ; on pericarditis, iii. 22 ; on
diseases of the chest, 206 ; on dis-

eases of the heart and lungs, 223,
23°> 2 33> 23S ; observations by, on
the position and extent of the friction

sound in pericarditis, iv. 132, 185 ;

cases of adherent pericardium, iv.

205, 217
Stomach, contrasted percussion of the,

i. 10 ; position of the, 28 ; influence
of a full meal in the, on the liver,

heart, and lungs, in dyspepsia, 29 ;

mutual adjustment of liver and
stomach, 29 ; the, projects more than
the lungs, in children, 70, 72 ; lateral
bulge of the, 76 ; excessive distension
of the, relieved by the use of the
oesophageal tube, ii. 409 ; causes and
effects of distension of the, on the
other internal organs, and various
modes of medicinal and non-medi-
cinal treatment for, 416-432

Storer, Dr., of St. Thomas's Hospital,
assists the author, i. 3 ; iv. 434

Stramonium, action of poisoning by, iv.

370, 416
Stroud, Dr., cases related by, in his

Life of Christ, ii. 326 ; inventor of
the flexible stethoscope, iv. 486

Sudamina in pericarditis, iii. 363
Suppurative nephritis from stricture, iv.

171
Swallowing, difficulty in, in pericar-

ditis, iii. 316
Sylvius, P., on the heart, iii, 84 n.
Syncope cases, the respiratory and cir-

latory phenomena in, ii. 323
Syncope, circulation and respiration

almost suspended in, ii. 220
Systole of the ventricles, iii. 113

T

Tables of cases—of abdominal move-
ments, ii. 38, 39 notes; of respiratory
movements, 50 n. ; of the movement
of the diaphragm, 59 60 n. ; of
the sternum, 62 n. 74, 76 ; of re-
spiratory movements, 82, 86 ; of con-
densation of one lung from effusion
into the pleura, 92; of cases of
phthisis, 97, 105, in, 112; of re-
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spiration, 116; of the movements of
inspiration in health and disease,

136-160 ; of the opercular move-
ments of the gold-fish, 272 ; of the
influence of the spinal marrow on
respiration, 361 ; on the breathing
capacity of man, 367 ; of experiments
on animals, 398-405 ; of the propor-
tion in which endocarditis and peri-

carditis were absent or present in cases
of acute rheumatism, iii. 244 ; show-
ing the influence of age and occupa-
tion in acute rheumatism, 246-253 ;

of the degree of joint affection in

servants affected with acute rheuma-
tism in relation to age and heart-

affection, 257 n. 263, 265 ;
showing

time in the hospital in relation to the

absence or presence of endocarditis

and pericarditis in cases of acute

rheumatism, 269 ;
showing occur-

rence or non-occurrence of previous

attacks, 271 ; of pericarditis with
and without endocarditis, 280-282

;

of the period of the occurrence of

pain over the region of the heart in

rheumatic pericarditis, 296 ; of the

proportion in which pain was present

over the region of the heart, side,

and chest in 326 cases of pericarditis,

297-300 ; of cases of acute rheuma-
tism, with affections of the nervous

system, in which the temperature

was observed, 334-337 ; of the same
in which the temperature was not

observed, 370-377 ; of Cases of rheu-

matic pericarditis, iv. 17-31 ; of the

influence of pressure in exciting and
intensifying a friction sound when
applied with the stethoscope over the

region of the heart in cases of rheu-

matic pericarditis, 32-37 ;
showing

the movements of respiration in peri-

carditis, 139-140; of cases of Bright's

disease, 144-147 ; of the frequency

of pericarditis, pleurisy, pneumonia,

and peritonitis, in cases of Bright's

disease, 148, 149 ; of pericarditis

and pericardial adhesions, 1 74, 1 75 ;

of pericarditis in its association

with other diseases, 176 ; of aver-

age weight of the heart in val-

vular disease, with and without

adherent pericardium, 218 ; cases

with adherent pericardium in which
the size of the different cavities

of the heart is described, 220

;

cases of acute rheumatism in which
there was no endocarditis, 239 ; cases
of acute rheumatism in which endo-
carditis was threatened, 239 ; cases
of acute rheumatism in which endo-
carditis was probable, 239 ; cases of
acute rheumatism in which endocar-
ditis was present without pericar-

ditis, 240 ; cases of acute rheumatism
with endo-pericarditis, 240 ; cases of
acute rheumatism with pericarditis,

endocarditis being doubtful, 240

;

cases of acute rheumatism with peri-

carditis, in which there was no endo-
carditis, 240 ; cases of valvular dis-

ease with (I) established mitral re-

gurgitation, (II) aortic regurgitation,

336 ;
(III) with mitral aortic regur-

gitation, 337 ;
(IV) with obstruction

of the mitral orifice, 337 ; of acute

rheumatism and acute gout treated by
author in St. Mary's Hospital, from
October 1866, to May 1869, 455 et

seq. ; table of deaths by poisoning
during the years 1837-38, 396

Tadpoles, change in, during warm sea-

son, ii. 272
Tansley, Martha, case of neuralgic af-

fection treated with ether, iv. 354
Taylor, Dr., on pericarditis, iii. 25 ;

cases of Bright's disease, with pericar-

ditis, recorded by, iv. 150
Temperature, effects of, in men and

animals, on respiration, ii. 189-405 ;

effects of external, on the respiration

of snails, 262 ; of insects, 263 ; of

fishes, 268 ; of frogs, 271 ; of warm-
blooded animals, 274 ; of hybernat-

ing mammalia, 276 ; of the young
of certain mammalia and birds,

279 ; of adult higher warm-blooded
animals, 280 ; state of the, in cases

of acute rheumatism with, affections

of the nervous system, iii. 333 ; illus-

trative tables of, 334, 335, 338,

351
Temporary insanity, with taciturn me-

lancholy and hallucinations, in peri-

carditis, iii. 385
Tendon, descent of the central, during

inspiration, draws down the heart, i.

51 ; the fibrous pericardium is an ex-

pansive insertion of the central, 52
Terror, influence of, on respiration, ii.

321
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Testimonial presented to Dr. Sibson on
his leaving Nottingham, i. xxv ; on
his retiring from St. Mary's Hos-
pital, i. xxix.

Tetaniform movements in cases of acute
rheumatism, with especial reference
to pericarditis, iii. 348, 359, 383,
395. 398, 405, 408

Thomson, Dr., observation on the frog,

ii. 329
Thompson, Dr. Henry, cases of peri-

carditis recorded by, iii. 338, 358
Thoracic organs, posterior view of

healthy, i. 27
Thoracic set of ribs, ii. 6 ; movements,

7-12

Throat, sore, in connection with acute
rheumatism, iii. 293

Thurnam, Mr., on the sinuses of the
heart, iii. 82

Tiedemann's Tabula Arteriarum, dia-
gram taken from, iii. 84, 85 n.

Tight-lacing, impedes the expansion of
the lower lobes of the lungs, i. 57 ;

female form modified by, 78 ; effects

of, on the heart and lungs, 80 ; on
the abdominal viscera, 80 ; on the
general health, 80

Tobacco, poisoning from, iv. 375
Todd, Dr., his case at King's College

Hospital, ii. 31 u.; on the emotional
character of chorea, ii. 345

Townshend, Dr., first to observe a cer-
tain displacement of the heart, iii.

228
Trachea, i. 14 ; descent of the, 5 1 ;

position of the, 346
Tracing-frame, for taking diagrams,

suggested to Dr. Sibson by Dr.
Hodgkin, i. 2, iii. 1 n.

Training, capacity of the lungs may be
increased by, i. 37

Transactions of the Provincial Medi-
cal and Surgical Association, vol. ii.

1844, i. 1 n., ii. 189 n.

Treatment of pericarditis, iv. 189 ; chief
objects to be kept in view in the pre-
ventive, 189 ; importance of the em
ployment of leeches in the, 190, 191;
blisters also employed, 192 ; paracen-
tesis of the pericardium, 193 ; mode
of cure recommended by various emi-
nent medical authorities, British and
foreign, 194 ; two remarkable cases
in which paracentesis of the pericar-
dium was performed, 196, 197; pro-

VOL. IV.

posed operation for paracentesis, 198;
best method of effecting this, 199

Tricuspid murmur. See Murmur, Tri-
cuspid

Tricuspid valve, the, i. 18
; position of

the, iii. 94 ; the orifice of the, 140

;

endocarditis affecting the, iv. 342

;

cases of endocarditis with affection of
the structure of the, 342

Trousseau, case of pericarditis recorded
by, iv. 194, 195 nr

Tubercles. See under Phthisis
Tuckwell, Dr., important remarks by,
on chorea, iii. 393

Tumours, mediastinal, iii. 211, 219;
intra-thoracic, 233 ; malignant, 236

Turgidity of the capillaries; an effect

characterising the narcotic poisons,
iv. 369 ; observed in frogs by Alston,

370

U

Ureter, calculus in the, iv. 171
Urine, secretion of, in pericarditis, iii,

363 ; daily amount in acute rheuma-
tism, iv. 479

V

Valentin considers that contraction
of pupil is due to the reflex action of
the brain, iv. 372

Valsalva, error of regarding the sinuses
of the heart, iii. 82, 83 n.; copies
of the original drawings of, of the
sinuses, 83-85 n.

Valtosta, Dr., opens the pericardium in
a case of pericarditis, iv. 198

Valve, the tricuspid, i. 18 ; position of
the, 111. 94 ; on the orifice of the, 140

"Valves" of the heart, origin and
explanation of the word so applied,
ni. 69 n. ; action of the mitral and
tricuspid, 116

Valvular disease, when pericardial ad-
hesions are associated with, the heart
is always enlarged, iv. 205

Valvular disease of the heart ; cases of
rheumatic endocarditis with, iv. 314;
clinical history of endocarditis occur-
ring in cases of, 334; pathological
evidence of endocarditis in cases of,

335 5 table of cases of, with (1) esta-
blished mitral regurgitation, (2) with

N N



538 INDEX.

aortic regurgitation, 336 ; signs and
symptoms of endocarditis affecting
cases with, 341

Vascular filaments in pleuritb, i. 130
Veins, action of opium on the, iv. 412
Vena cava, the superior, iii. 136 ; the

ascending, 172
Ventricle, the right, i. 17 ; the left, 18;

sounds over the, 210; position of the,

iii. 49 ; breadth of the right, in rela-

tion to that of the left, 58, 59 ;

breadth of the left, 65 ; intervalvular
space of the right, 75 ; the right,

130; the left, 132, 166; the right,

1 73 ; iv. 88 ; the apex and outlying
portion of the left, 99

Ventricle. See under Heart
Ventricles, the systole of the, iii, 1 13
Vertical displacements of the heart, iii.

204 et seq.

Vesalius on the heart, iii. 84 n.

Vesicular emphysema, on the size and
situation of the internal organs in, i.

377'38°. ; on the configuration and
general aspect of the chest in, i. 390-
400 ; on the movements and rhythm
of respiration in, ii. 161-173

Vesf els, position and form of the heart
and great, iii. 30 230

Vibrating, grating friction sound in

pericarditis, iv. 74
Vibration, or thrill felt by the hand

over the region of pericardial friction,

.iv. 53, 70-72
Vibrations, vocal, and pectoral reson-

ance, i. 66-68
Vierordt, experiments by, on his own

respiration, ii. 281
Villeneuve operates in an important case

of pericarditis on a child, iv. 197
Vocal chords, in fits of hysteria, close

the larynx, i. 57 ; violent expiratory

efforts the result of this, 59 >
t.ne

>

firmly closed in fits of epilepsy, 62 ;

vocal vibrations in the, excite chest

vibrations, 66 ; vocal resonance in

pneumonia, 126
Vocal fremitus only felt over the lung,

i. 371
Vocal vibrations and pectoral resonance,

i. 66-68
Voice, loss of, in rheumatic pericarditis,

iii. 318
Voilliez, M., ii. 1

Volition, influence of, on respiration, ii.

3 r 9

Volkmann, Professor, on the brain, ii.

346, 360, 378, 382, 383
Vomiting, effects of, on the surrounding

organs, i. 60

W
Wain, Mary, a child, form of the

chest in, ii. 26 n.

Wakley, Mr., on action of the heart,
after poisoning, iv. 374 ; the cumu-
lative property of chloroform and
ether, 376

Walne, Dr., account by, of a case of
poisoning by laudanum, ii. 249

Walker, George, case of syncope in,

ii. 324
Walshe, Dr., i. 236 ; ii. 1, 84, 85, 115 ;

extract from lecture by, on pericar-

ditis, iii. 26 ; observations on the

friction sound in, iv. 132, 133
Warmth, effects of external, on respira-

tion, ii. 259 ; on the respiration of
warm-blooded animals, 290

Water, cold, effects of, on the respira-

tory organs when dashed suddenly
on the body, ii. 224

Waterton, Charles, naturalist, his
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