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PREFACE

IT has been found necessary to divide into two volumes the
remainder of the “System of Medicine,” which I have the honour
to edit; and this division has been determined mainly by the
causes which have led to the delay in its appearance.

The Articles on Position and Malposition of the Heart, on
Angina Pectoris, on Pericarditis, and Endocarditis, were begun by
their respective authors some years ago, and several distinct por-
tions of each of those articles were at once committed to the press.
But both Dr. Gairdner and the late Dr. Sibson held that much new
matter must be introduced into them ; and by far the largest con-
tributor to this volume, the late Dr. Sibson, found a mass of facts
at his disposal, the analysis and representation of which occupied
an amount of time and space that far exceeded his anticipation.
The entire originality of his work, the subtlety of thought which
it displayed, the carefulness of the observations nupon which it was
based, the catholicity of the views which it expressed, the honest,
kind, although keen criticism that it contained of the opinions of
other workers, and the intimate and important relations of all its
parts, decided me not to reduce its magnitude beyond that which
it now presents, and to wait for its completion. Those who know
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what it is to give a concise account of facts derived from their
personal observation, and represented by the statistical method, will
appreciate the years of labour that have been bestowed upon the
articles, Position and Malposition of the Heart, upon Pericarditis
and Endocarditis. Their Author, when he left England during this
past autumn, had left one table uncorrected, and three pages on
Carditis unwritten; I have endeavoured to correct the table, and

Dr. Gowers has written the article on Carditis.

We have, in this volume, the results of many years of Dr. Sibson’s
ardent toil, and the last, und, as I think, the best production of
that earnest, industrious, enthusiastic worker, and moust kind and

genial friend.

Another of the contributors to this volume has also passed away
since his papers were printed, and happily in the main corrected
by himself; I refer to the late Dr. Warburton Begbie, whose work
was as good as his heart was large, and who never spared any
pains to carry to the highest point of his ability even the smallest
fragment of labour that he undertook to perforin.

J. RUSSELL REYNOLDS.

88, GROSVENOR STREET,
December, 1876.
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WEIGHT AND SIZE OF THE HEART.
By THoMAs B. Peacock, M.D, F.R.C.P.

1. Of the Healthy Heart—From an early period pathologists have
felt the necessity of some standard by which the size of the heart
might be estimated, and its healthy and diseased conditions compared.
Corvisart was unable to suggest any such, and Laennec compared the
size of the healthy heart to the fist of the subject—a comparison too
indefinite to afford any satisfactory estimate. Meckel and Kerkring,
as quoted by Senac, were apparently the earliest writers who gave
any estimate of the normal weight of the heart; and Lobstein and
Bouillaud were the first to suggest the employment of the balance as
a means of comparison between the healthy and diseased organs.
The latter writer, in the first edition of his work, published in 1835,
gave some observations of the weight both of healthy and diseased
hearts, but they were too few in number to form the basis of
satisfactory conclusions. Bizot conceived that the dimensions of the
organ would furnish a better standard ; and in 1837, in the Mémoires
of the “Société Médicale d’Observation,” published a large series of
very careful measurements. Dr. Glendinning, in 1838, contributed
numerous observations of the weight of the heart in a paper in the
“ Medico-Chirurgical Transactions;” and Dr. Ranking, in 1849, pub-
lished in the Medical Gazette a series of measurements, both of
healthy and diseased organs. In 1843 the late Professor Reid ap-
pended to his paper on the weights of the different organs of the
human body, tables of the weight and dimensions of the heart ; and
in 1854 1 published a considerable number of observations of the
weight and size of the organ, under different circumstances of health
and disease ; together with various tables compiled from them.
Both these sets of observations were published in the Edinburgh
Monthly Journal. More recently, Dr. Boyd has recorded in the “ Phi-
losophical Transactions” a larger and more complete series of obser-
vations than had been published by any previous writer.

It is useless to refer to the estimates of the weight of the healthy
heart given by any of the earlier writers, for we have no means of
knowing the number of observations upon which they are based; the
age and sex of the subjects ; the condition of the organs weighed, or the
precise weight employed. Of the more recent observers, M. B;nu]laud

B
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estimated the weight of the healthy heart in adults, not distinguishing
the two sexes, as ranging from 8 oz. 10 drachms to 9 oz. 11 drachms
imperial. Dr. Glendinning inferred that the mean weight of the
healthy organ was in adult males 8% oz, and in females 7% oz.; and
Dr. Reid deduced the average in males as 11 oz. 12 drachims, and in
females as 9 oz. These estimates are sufficient to show how wide the
differences may be according to the mode in which the calculations are
made. It is evident that the weight of the heart must vary consider-
ably according to the cause producing death; the organ being heavier
when the patient dies suddenly or after only a short attack of illness,
and lighter when death has taken place from lingering diseases, pro-
vided the diseases are not such as interfere with the functions of the
organ, and so give rise to over-nutrition. Thus, while Dr. Reid, as
just stated, estimated the average weight of the male heart at about
11 oz, he found that in twelve men who were killed the weight
attained an average of 12 oz.; and, on the other hand, I have ex-
amined the hearts of persons who have died from cirrhosis of the liver
and cancer of the pylorus, &c., which were only 5 or 6 oz. in weight.
To form, therefore, an accurate estimate, not only must the age and
sex be taken into consideration, but the weight of the organ must
be given in acute and chronic diseases separately; and the cases in
which the nutrition of the heart may have been materially modified
by the disease causing death must be excluded from the calculation.
The size of the heart will also be similarly influenced, and especially
the dimensions must vary with the degree of distension of the cavi-
ties at the time of death. To form a thoroughly satisfactory estimate,
the weight and dimensions of the heart must therefore both be given,
and the previous circumstances must be taken into consideration.

In the following tables I have endeavoured to carry out these
views. In the first table the weight of the heart in the adult is given
separately, for males and females, and for acute and chronic diseases.
In the second, the dimensions of the organ, also in the adult and in
males and females, are stated, in Paris lines, millimétres, and parts
of English inches. The third table gives the average weight of the
heart in males and females at difterent ages.

TABLE 1.

Average Weight of the Healthy Heart in Males and Females, and in Acute and Chronic
Diseascs, from Twenty to Fifty-five Years of Age.

Marrs—
Mean weight e+« « « « . 9oz 8drs.
Ordinary range in acute cases . . . 9oz to 11 os.
. . chronic cases . . 8oz to 100z
FEMALES— !
Mean weight . . . . . . . 8o0z. 18 drs.
Ordinary range in acute cases . . . 8oz to 100z
' ” chronic cases . . 7oz to9uz.
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From the first table it will be seen that in adult males who have
died from acute diseases, or from the effects of accident, the ordi-
nary weight of the heartis from 9 to 11 oz.; and in those who have died
from chronic diseases, 8 to 10 oz. In females, the ordinary weight
of the heart in acute cases may be estimated at from 8 to 10 oz,
and in chronic diseases from 7 to 9 oz. Occasionally, however, in
persons of small and delicate frame, who have died from emaciating
diseases, such as cancer of the stomach, bowels, or mesentery, or
chronic affections of the liver, the heart will be found to weigh only
5 or 6 oz ; and in large and powerful men who have been killed or
have died after short illnesses, the organ may weigh 12 oz. or even
more, without exceeding the limit of health. Some writers have given
calculations of the relation of the weight of the heart to that of the
whole body, but the bulk of the body, and also, as before stated, the
size of the heart, vary so greatly from the duration of illness and the
mode in which death occurs, that such calculations do not possess
much value. The height of the subject and the weight and size of
the heart probably bear a more just relation. '

From the second table it will be seen that the girth of the right
ventricle, measured externally, exceeds that of the left, in males by
about one-sixth, and in females by one-fifth. The length of the cavity
of the right ventricle is greater than that of the left, in males by one-
seventh, and in females by one-sixth. In both sexes the thickness of

TABLE II.
Dimensions' of the Healthy Heart (in French Lines, Millimetres, and English Inches) in
Males and Fenales.

MALES, FEMALES.
Lines. | Milli- {Inches. | Lines. | Milli- | Inches.
métres. métres.
ircomferenceof heart . . + . . o o . o 1037 | 283-32 | 9°209 | 104 9284 9-236
gi;‘t:l::feﬁg;:t ventriclé . . . . . o« . o . . 554 | 12385 | 4019 | 584 | 1314 | 5-184
| Léret o vty of gt e L L a3 'mn| | g | v
N vity of right ventricle . . . . . . - - - . . )
Length of u" v lesn ” o base | | - 8;25 8:0136 31}(3& 3;{;5 8347 | 8°197
i t'walls of right ventricle, base . . . : - . 416 | 164
Thickness o ”» ﬂ?. » midpoint . 108 436 ‘176 20 45 277
. ”» ” » apex . . . 142 819 ‘125 13 2:92 | 118
” - left ” base . . . 515 | 1158 | 425 | 49 | 1102 | -432
- » » » midpoint . [ 18'5 632 | 56 | 126 | ‘497
- " " apex. . . | 24 | &e | -214| 25 | se2| -228
! Thickness of septum. . . . . e e 1| dase | sl | 41 | dowr | 4m
i of right auriculo-ventriculara; ure, K 20" 7 P . 456!
Cireumference - TSP 452 (1017 | 4. | 46 | 10125 | 3906
: » pulmonic apertare . . . . . 40 90 3652 | 398 | 8842 | 8498
' - sortic w o+ 4« . . | 856 [ 801 | 3146 | 34 765 | 3019

the wells of the right ventricle is about one-third that of those of the
left. The thickness of the septum is intermediate between that of the

1 The dimensions of the orifices are taken by balls, the first of which is 12 lines in
circumference, which increase in circumference three Paris lines, and are numbered

from 1 to 20.
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external walls of the right and left ventricles. In males the pulmonic
orifice is about one-eighth more in circumference than the aortic. The
left auriculo-ventricular aperture is one-fourth more than that of the
aorta, and the right auriculo-ventricular aperture one-half larger. In
females the differences between the aortic and other orifices are some-
what greater.

It has been generally supposed that the heart increases in weight
with the progress of life; and this opinion is supported by the facts
recorded relating to males, in the third table. It may, however, be
doubted whether the result thus indicated is applicable to the heart
in its strictly healthy state. It is well known that in advanced age
there is a decided diminution in the weight of the brain, and there
seems no reason why a similar decrease of weight should not occur
in the heart, provided that organ be not the seat of disease inter-
fering with its normal nutrition. As we well know, but few elderly
persons, especially men, are entirely free from any form of disease
which, by occasioning obstruction, might lead to over-action, and so

TABLE III.
Weight? of the Healthy Heart at Different Ages in Males and Females.

| MarLks. | Feumavrs.
i -— . -
oz. drs. oz. drs.
. Ages 10 to 14 inclusive —Mean weight . . . . 6 1% (N 0
. 09 ” » i PN 8 2:66 | 8 l'ﬂg
From®20 ,, 30 ,, " " 8 014 | 8 1042 |
[, s0. 4 R 9 795 | 8 1394
. 40,50 .o 9 un | o 3 |
W 80,60 " ” 9 12 9 733
, 00,70 . 1018388 7 o0 |
L . [ I :
Mean woight between 20 and 55 years of age—in 76 males. . . 9oz 874drs.
.y " o » ) »  in 49 females . 80z 1316 drs.
Difference . . . . . . O .. . .. L. o 11°68 drs.

to some degree of hypertrophy. And even if the heart be not itself
diseased, there are few old persons who do not display some affec-
tion of the lungs, kidneys, or other parts of the system, which might
more or less interfere with the functions of the heart, and so lead to
its enlargement. That this is the more correct view is supported by
the diminution in the weight of the organ in elderly females, as also
shown in the table.

2. The alterations in the weight of the heart in disease are illus-
trated by Tables IV and V.

It was supposed by Dr. Glendinuning, that the heart in cases of
phthisis, contrary to what would @ priori have been expected,
acquires an increase of weight, while the rest of the body becomes
-emaciated. This idea appears to have arisen from a misapprehension
of the facts which he collected. The effect of the pulmonary affection

! The weight employed is Avoirdupois or Imperial.
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upon the nutrition of the heart appears to vary with the form of the
disease. In cases of uncomplicated constitutional or tubercular
phthisis, the progress of which is generally rapid and which is
usually attended with great emaciation, the heart is found to weigh
considerably below the healthy average, and the organ, on examination,
often displays the appearance of atrophy. In cases of chronic phthisis,
whether tubercular or inflammatory, on the.other hand, and especially
when one or both lungs are considerably contracted, or when there
have been marked bronchitic symptoms, so that the blood has for a
long time been transmitted with difficulty through the lungs, the
heart is generally found to be enlarged, or, at least, not to have under-
gone any marked diminution in size ; its weight equalling or exceeding
the healthy standard. So also when, in cases of phthisis, there is any
great impediment to the transmission of the blood from the heart

TABLE 1V.
Range of Weight of Heart, in Different Forms of Dissase, and when Diseased.
; Meax. EXTREMES.
! . -1
X oz. drs. oz. drs. oz drs..
i Phthisis. Males . . . . . . . . . . . « . . .. 9 34 6 45t0 11 0 !
v  Pemales . . . . . .. .. .. .. .. 8 608 59, 110 |
Chronic Bronchitis, Males . . . . . . . . . . . . 14 8 1 8 ,, 21 0
. ” Females . . . . . . . . . . . 12 20 9 0 12 8
Morbus Renum.—Males. . . . . . . . . .. . . . 9 12 7 4 14 8 |
o ” Females. . . . . . . . . , . , . 10 54 T4 ., 15 8
Simple Hypertrophy.—Males . . . . . . . . . . . - 12 0 ,, 4012
Aortic Disease. Males . . . . . . . . . . . . . . — 10 0 ,, 24 0
. " Females . . . . . . . . . .. . . - 8 8 , 2 0
Aortic valvular obstruction. —Males . . . . . . . . . - 14 0 ,, 21 0
” ” ” Females . . . . . . . . - 13 0, 18 8
Aortic valvular regurgitation.—Males. . . . . . e e . - 14 0 ,, 34 0
v v ” Females . . . . . . . . - 16 0 ,, 23 0
Mitral valvular obstruction or regurgitation, or both,—Males — 4 0 ,, 17 0
" » " » ” Females —_ 18 0 , 18 8
Combined aortic and mitral valvular disease.—Males . . . — 14 8 ,, 21 0
. ” ” ” ” Females . - 78, 20

from valvular or aortic disease, notwithstanding the general tendency
to emaciation, the organ may exceed even very greatly the natural
size.

Chronic Bronchitis—When there is long-continued obstruction te
the pulmonary circulation from chronic bronchitis, with or without
deformity of the spine, the right side of the heart becomes hypertrophied;
but, even a great increase in the thickness of the walls of the right
ventricle does not very much augment the weight of the heart, and it
is only after the left side has become implicated that the weight is
found much to exceed the healthy standard. In some such cases,
however, the organ may attain a weight considerably greater than the
natural, amounting, in hearts I have weighed, to 15 or 16 oz.

Morbus Renum.—Dr. Bright noticed that the heart in cases of
chronic disease of the kidneys was frequently found increased in size
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without there being any valvular disease to explain the enlargement ;
and the occurrence of simple hypertrophy in such cases has been
noticed by other pathologists. Of eighteen cases in which the organ
was weighed by myself, in seven the weight was below the average of
chronic diseases, while in cleven it exceeded it, attaining in some cases

TABLE V.
Extreme Dimensions of the Heart, with the Different Forms of Disease in whizh they occur.

Milli-
Lines. | otres. Inches

Circumference.—Males . . . « . . . « . 182 4095 16-16 | In simple hypertrophy.
....... 127 25575 | 11°27 | Mitral disease.
875 | 1208 61 (L:loitral (:&emb. " ¢
. ngen; obstruction af
" " " N Females | 7 1575 62 { T monic osifice.

" . left » Males . | 14 315 124 A‘ort.ic valvular disense.
" w  w .  Females | 11 | 2475 | o7 ||Combined nortic and mitral
Circumf. right auriculo-ventricularapert. Males | 63 141 76 5-59 | Simple hypertrophy. .
»” » » ”» ” Fem. | 60 135 582 | Aortic valvular obstruction.
" left ”» " ,» Males | 60 145 532 | Simple hypertrophy.
» ” " ”" ”» Fem. 45 10125 8-09 | Aortic valvular obstruction.
" pulmonic aperture.—Males . . . .| 54 12145 4-79 | Simple hypertrophy.
Mitral  valvular disease,
”» » " Fem. . . . . 39 8778 346 { chronic bronchitis, and
. deformed spine.
» aortic » Males . . . .| 45 101°25 3 99 | Aortic valvular disease.
Aortic valvular disease and
» » ” Fem. . . . . 85 78:85 81 combined aortic and 1ni-
tral disease.

in males the weight of upwards of 14 or 15 0z. In these cases the
hypertrophy is doubtless due to the over-action of the heart from its
efforts to overcome the obstruction to the transmission of the blood
through the capillaries.

3.—WEIGHT AND DIMENSIONS OF THE DISEASED HEART.

Stmple Hypertrophy.—The most remarkable case of increase in the
weight and size of the heart which I have myself met with was in a
case of hypertrophy, without any material valvular disease or any
obvious source of obstruction in the aorta, to explain the condition.
In this instance, which, however, is a very extreme one, the organ
weighed 400z 12 dr.; but in various other cases I have found the
weight considerably to exceed the average or extreme limit of health.’
In a heart which I examined with Mr. Hutchinson, the weight
attained was 26 oz.; and Dr. Bristowe exhibited one at the Patho-
logical Society which weighed 27 oz. The ages of these patients
were sixty-five, thirty-five, and forty-one respectively. It is difficult
to explain the great enlargement which exists in some cases of this
description. It may depend on some disease of the smaller arteries
which may have escaped observation, or on obstruction in the capil-
laries; but, in other instances, it is probably due to habitual over-
action from athletic pursuits, and possibly in some cases to palpitatior,
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at first originating in emotional causes. Enlargement unconnected
with valvular disease is, however, rarely seen except in men, and in
no instance have I found the heart much hypertrophied in females
without there being some obvious source of obstruction to which
the change was referable.

Aortic Obstruction and Aortic Valvular Disease—The occurrence
of obstruction in the aorta, and especially in the upper portion of
that vessel, is generally attended by considerable increase of weight
in the heart. In various cases of this description I have found the
heart to range from near the natural standard to 24 oz. in males, 17 oz.
in females. In the Transactions of the Medico-Chirurgical Society, a
case is recorded by Dr. Risdon Bennett, in which the heart weighed
22} oz. in a man fifty-three years of age, who died from rupture of
the aorta, giving rise to dissecting anmeurism and hemiplegia. The
increase of size in the heart was apparently due to atheromatous
disease of the aortic coats.

In aortic valvular disease still greater increase of weight is often
met with. In cases of obstructive disease, 1 have weighed hearts
ranging from 14 oz. to 21 oz. in males, and from 13 oz. to 18 oz.
8drs. in females. In cases of aortic valvular incompetency, I have
found the heart to weigh from 14 oz. to 34 oz in males, and from
16 0zs. to 230zs. in females. Dr. Van der Byl, in a paper in the
“ Pathological Transactions,” relates instances in which the heart
weighed 26 oz. in a case of aortic valvular incompetency, in a man
of twenty-eight; 30 oz. in a case of aortic disease with aneurism of
the aorta, in a man of thirty-three; and 30 oz. in a case of aortic
and mitral disease, in a man of sixty-two.

In the cases of incompetency of the aortic valves, it is often
impossible to say how much of the great enlargement of the heart
is due to the obstruction, and how much to the incompetency of the
valves; for the latter condition is generally only the final stage of the
former. In cases of rupture of the aortic valves during violent effort,
we have, however, the opportunity of seeing the remarkable changes
which may occur in the heart even during short periods of time,
when, in organs previously healthy, the valves are rendered incompe-
tent and the left ventricle rapidly becomes hypertrophied and dilated.
Thus, in a case of this description which occurred to myself, the patient,
a man of thirty-three years, survived the accident only twenty-seven
months, yet the heart was found to weigh 173 oz. In a case related
by Dr. Quain, the patient lived two years, and the heart weighed 22}
oz.; and in another case which I had the opportunity of examining
after death, though the patient, a man thirty-six years of age, only
survived threc-and-a-half months, the weight was 23 oz. If, in this
instance, the heart was sound at the time of the occurrence of the
injury, the process of enlargement must have been most rapid; but
it may be doubted whether the organ was not more or less hyper-
trophied before the accident, though the patient stated that he was
previously quite well.
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In some cases of disease, also, the enlargement must take place
very rapidly. In a boy of eighteen, who died of aortic valvular dis-
ease originating in malformation, the duration of active illness was
only three-and-a-half years, yet the heart weighed 28 0z. In a case
of aortic valvular incompetency, with probably.regurgitation through
the left auriculo-ventricular aperture from maladjustment of the valves,
described by Dr. Bristowe in the “Pathological Transactions,” the heart
weighed 464 oz. avoirdupois, though the subject of the disease was only
twenty-two years of age. In an instance of very great obstruction
at the aortic valves, doubtless from malformation, which I have
recently exhibited at the Pathological Society, the heart weighed
24 oz, the patient being only twenty-three yeats of age. These ex-
amples show that the heart may attain a very great increase of size
even in comparatively young subjects; but, usually, those in whom
the heart is very large are advanced in age. Probably, also, in most
cases, the disease must be of long duration for the organ to become
very greatly hypertrophied, and this great prolongation of life is only
compatible with comparatively slight disease, or with disease which
has been very slowly progressive, though at the time of death it may
have become extreme.

In matral valvular discase, whether consisting in obstruction and
regurgitation, from contraction of the orifice and rigidity of the
valves, or in free regurgitation from expansion of the aperture or mal-
adjustment of the valves, the heart does not ordinarily attain by any
means so great an increase of weight as in cases of aortic disease. In
the former class of cases, the hypertrophy is chiefly limited to the right
ventricle, and only affects the left ventricle secondarily, though in the
latter the left ventricle also partakes of the change from the first. In
cases of mitral disease, the weights have ranged from 14 oz. 8 drachms
to 17 oz. 8 drachms in mal<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>