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The narrowing of the bronchial artery and
of the branch from the duct on the left side
must have greatly diminished the supply of
blood to the left lung ; but, while the left
branch of the pulmonary artery remained
pervious, that lung must have been freely
supplied from the right, as may be at once
seen on referring to the diagram.

The mitral valve was in an extremely
diseased state; its orifice was somewhat
narrowed, and the whole of the chorde
tendinese of itsanteriorcurtain were ruptured,
their extremities being loaded with fibrinous
deposits. Both auricles were large. The
Joramen ovale was closed; but, below it,
there was a narrow circular opening through
which a common director could be passed
from either auricle, although it was furnished
with a little imperfect valve. The left
auricle presented a line of rough, granulated,
fibrinous deposit, just above the origin of
the posterior mitral curtain; an appearance
frequently observed where there is disease
of the left auriculo-ventricular orifice. The
lungs were large, and extensively emphyse-
matous on the surface; they contained
several extensive recent apoplectic effusions.
The liver was extremely congested, and bore
traces of having suffered engorgement on
previous occasions. The spleen was large
and fleshy; ils tunic very opaque. The
kidneys were much congested, and starred
with minute spots of ecchymosis, as were
also the mucous linings of their pelves.

The heart and aorta are preserved in the
museum at Guy's Hospital. The former is
numbered 138325,

It is probable that the life of this child
would have been considerably prolonged had
not extensive lesion of the mitral valve been
superadded to the malformation from which
he suffered. The lungs were more freely
supplied with blood than is usual in such
cases, and that the pulmonary circulation
had remained tolerably unimpeded until
shortly before the date of the fatal attack is
evidenced by the capacity and strength of
the left ventricle, which is usually found
small and weak in cases where arterial blood
is scantily returned from the lungs. An
attack of thoracic inflammation, in itself
of rather a severe kind, became fatally
aggravated by the obstruction offered by the
diseased mitral, which also appears to have
determined the occurrence of the pulmonary
apoplexy and the great engorgement of the
abdominal viscera.

The formation of a clot within the left
branch of the pulmonary artery most likely
tended to hasten the fatal event, the supply
of blood to the left lung from the arterial
duct and left bronchial artery being ex-
tremely scanty. The formation of a
coagulum in artery was in all proba-

bility attendant upon the pulmonary apo-
plexy, which was very extensive in this
lung. The cardiac bruit heard between the
shoulders was doubtless produced by the
mitral lesions.

The pulmonary circulation supplied by
supernumerary arleries from the aorta or
ils branches.

Otto and Andral state that the pulmonary
arteries are sometimes given off from the
subclavian.*

Although the preparation of the parts
which were removed in the following
case is imperfect, and it was not posi-
tively ascertained in what manner the pul-
monary vessels received their supply, [
think there are strong grounds for believing
that blood was conveyed to these arteries by
a branch from one of the large vessels of
the arch, and, most probably, from the left
subelavian. In May last, Dr. Thomas
Chambers presented to the notice of the
West London Medical and Surgical Society
the heart of a boy between 9 and 10
years of age, who had laboured from his
birth under the usual symptoms of morbus
ceruleus, had several times suffered from
heemoptysis, and died rather suddenly with
symptoms of pulmonary obstruction. Upon
examination after death, the lungs were
found extremely congested, and nearly airless
throughout. The whole of the pericardial
surfaces were inseparably united by old ad-
hesions. By the kindness of Dr. Chambers
and Mr. Prescott Hewett, I had an op-
portunity of carefully examining the heart.
The right auricle was rather unusually large,
the left (which received five pulmonary
veins) was singularly small. I could not
discover any opening in the auricular sep-
fum. The right ventricle was remarkably
capacious and strong, and communicated
with the left (which was unusually small),
by an aperture in the sepfum large enough
to admit the passage of the little finger.
The aorta arose from the right ventricle ;
it was large and strong, gave off the two
coronary arteries in the usual sitnation, and
was complete in all its parts, The ducfus
arteriosus (which was attached to the as-
cending portion of the aorta about an inch
and a half above its origin) was perfectly
closed. A small depression was visible at
the upper part of the right ventricle, to the
left of the aortic orifice ;—this hollow was
evidently the rudiment of the ventriculo-
pulmonary opening, but it was completely

* Otto quotes instances where this was ob-
in the lower mammalia. Legallois
noticed it in a rabbit. Otto also saw, in a
dlouble monster, an artery from the innominata
trunk pass to an accessory lung, (Selt. Beoh.
Part I. p. 16. T shall have to allude to other in-
stances of this Kind).
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lungs were, in reality, supplied by an acces-
sory vessel formed especially for that pur.
pose, by an enlarged bronchial artery, or by
the ductus arteriosus, which, owing to the
complete obliteration of the ascending pul-
monary trunk, would have had the ap-
pearance of arising as a distinct branch from
the aorta. The latter is most probably the
true explanation. At all events, these cases
bear the closest physiological relation to
those which have been previously quoted.

A few other cases of obliteration of the
pulmonary orifice have been recorded, but
these are rendered imperfect in their details
from the circumstance that the precise man-
ner in which the lungs received their supply
of blood was not ascertained, the aorta hav-
ing been cut through a short distance above
its origin. I have recently seen an instance
of this kind ; but, as I understand that the
gentleman in whose practice it occurred
intends to publish the case, I shall make no
further allusion to it at present.

Dr. Shearman, of Itotherbam,* details
the case of a delicate female child, etat.
8 years, who suffered from slight cough,
hemoptysis, and some lividity about the
mouth and eyes. The chest was well
formed, except that the left side was more
prominent than the right. ‘ There was a
Jflat sound over a much greater extent than
natural in the cardiac region; on a level
with the superior margin of the third rib
on the sternum, a loud bellows sound with
the first or systolic beat of the heart, which
was heard louder under the right clavicle,
and not under the left ; another loud rasp-
ing bellows sound at the ensiform eartilage,
with the first beat, which decreased in in-
tensity as you left that spot; and another
systolic bellows sound at the apex, more
feeble than the others, which decreased in
intensity higher up the ventricle. There
was a slightly perceptible purring tremor
over the apex, and very great jugular pulsa-

tion in the neck.”” Every three or four weeks

she was seized with hEmupt{Eis to a greater
or less extent, accompanied by symptoms of
cyanosis ; during the intervals she had very
little if any cough, but she was not capable
of taking any exercise without producing
very rapid respiration and a violet colour of
the skin, on which occasions the jugular

ion was very great. She died of hae-
moptysis about nineteen months after she
was first seen by Dr. Shearman.

Both lungs were found very full of grey
tubercle. The heart, with its pericardium
attached, weighed ten ounces. The right
ventricle was considered by Dr. S, to be on
the left side of the heart, and the right side

“of the heart constituted the apex, instead of

m:h’l"rlﬂ;:zcm -led. and Surg. Journal, July

e

the left. The auricle connected with the
tricuspid valve was very large, and had two
large venous openings ; the other, connected
with the mitral valve, was very small and
thin, and only one very minute orifice*® could
be found. The foramen ovale was open.
The ventricles communicated by an aperture
in the septum, large enough to admit the
little finger, just at the root of the aorta.
The pulmonary artery, like a very small
vein, opened into that ventricle which was
divided from the auricle by the tricuspid
valve. The semilunar wvalves of the pul-
monary artery were quite rudimentary, and
the author appears to think that the lungs
did nct receive blood by that route. As the
upper part of the aorta was not preserved,
the precise manner in which the circulation
through the lungs was carried on eould not
be ascertained.

Lediberder (quoted by Hasse) found the
pulmonary artery closed by a transverse
membranous expansion without any aper-
ture whatever. 1 have failed to obtain a
sight of the original narrative,

Mr. Fearni, of Derby, relates the case of
an infant which had been affected from the
time of its birth with considerable difficulty
of breathing, drowsiness, and lividity of the
surface. It died at the end of the 7th
week. The aorta was nearly twice its ordi-
nary calibre. The pulmonary artery was
much smaller than natural ; it did not cross
the root of the aorta, but ran along its right
side, giving off its branches to the lungs in
the normal way. It contained some fluid
blood, and its communication with the ven-
tricle was cut off by a thin membrane
stretching across its commencement. The
upper part of the sepfum ventriculorum was
deficient. The foramen ovale was open, and
as large as in the foetal state. The right
auriculo-ventricular opening would scarcely
admit the passage of a probe. The left
auriculo-ventricular opening was natural.
The ductus arteriosus was closed. This
interesting case appears to have been in
many respects similar to that observed
by Dr. Thomas Chambers. Unfortunately
no clue is afforded to the precise manner
in which the upper part of the pul-
monary artery was supplied with blood— -
whether from dilated bronchial vessels, or
supernumerary branches from the arch or
elsewhere.

M. Gintrac cites§ the instance (observed
by M. Lordat) of a child, six weeks old,

* In a subsequent communication Dr. Shear.
man mentions ™ that the very small orifice, like
a minute veim; connected with the small anricle,
had, he feels convinced, never been used as a
pulmonary vein.*?

1 Bulletin de Ia Soc. Anat. t. ii. p. €8.

Lancet, Nov, 22, 1834, p. 312.
Ubservations et Recherches sur la Cyanose,
on Maladie Bleu, par E. Gintrac, M.D. p.201.
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to the duties performed by the external epi-
gastric and external thoracic veins, and
the internal mammary and epigastric arteries,
which, under ordinary ecircumstances, are
merely engaged in conveying blood to and
from the integumentary and muscular struc-
tures in their vicinity, but which are also
subsidiary to the cavee and the aorta: com-
municating with the great venous and arterial
trunks by free though indirect anastomoses,
they are capable of undergoing extraordinary
dilatation whenever those important vessels
hecome obstructed, of conveying large quan-
tities of blood in a direction contrary to that
of their ordinary current, and, in short, of
almost entirely assuming the important
functions of the main systemic vessels,
Hence we have seen that where the pulmo-
nary artery is congenitally occluded, the
bronchials, extremely dilated, may, in great
measure, fulfil its office ; and, on the other
hand, where the aorta is congenitally oblite-
rated at the lower part of its arch, the
bronchials, and upper intercostal arteries,
into which they frequently open, are found
remarkably dilated, having evidently taken
an important share in conveying blood to
that portion of the aorta which is distal to
the stricture. It is, of course, evident that,
where obstruction of the pulmonary artery
or aorta occurs late in life, functions of this
kind eannot be fully assumed by the slen-
derly developed bronchials. Still, it is pro-
bable that, even at the adult period, the
supplementary action of these arteries is
occasionally, and to a limited extent, called
into play; and it appears highly probable
that, in many cases of great and long-
continued pulmonary obstruction, the relief
afforded to the over-distended pulmonary
artery by its anastomosing vessels is by no
means inconsiderable.

With to the general pathological
relations of the bronchial vessels little is
known ; and the subject is one which pro-
mises to afford an interesting field for dili-
gent inquiry, especially as regards the con-
ditions of these vessels in various forms of
pulmonary and cardiac diseases.

It has been argued that hypertrophy of
the left ventricle occasionally produces pul-
monary apoplexy by the violence with which
the blood is impelled through the bronchial
arteries ; but this appears to be physically
impossible : and, in such cases, the rupture
of the vessels within the lung is probably
due to very different causes : 1 have, how-
ever, oceasionally been inclined to attribute
the determination of pulmonary congestion,
apoplexy, and cedema, to an obstructed con-
dition of the bronchial orifices consequent
upon a diseased state of the internal tissues
of the aorta, The smallness of the vessels
however, renders it difficult to bring this to
absolute proof without injecting the parts

in sifu, which can rarely be done. Still
think that this suggestion deserves investiga-
tion, as it is evident that any cause which
tends to promote congestion or inflammation
of the Jungs must be greatly aggravated
where the vessels which anastomose with
the pulmonary arteries and veins are in an
obstructed condition*,

In the following case, which I saw in June
last, it appeared probable that the great
extent of the pulmonary inflammation, and
the rapidity with which it involved the whole
of both lungs, was to a certain, though pro-
bably to a minor, degree, owing to the lesion
in question.

A man between 30 and 40 years of age,
who appeared to have been previously the
subject of tubercular deposit in the lungs,
died, after a fortnight's illness, of suppu-
rating pneumonia, involving nearly the whole
of the pulmonary tissue, and in some parts
assuming almost the characters of gangrene.
There was an aneurism of the descending
arch of the aorta, which had obliterated
the left subclavian artery ; and, below this,
the sub-epithelial tissue of the vessel was
greatly thickened, and otherwise diseased.
The orifice of the principal bronchial artery
was almost obliterated, scarcely admitting
a bristle ; externally to the aorta, this vessel
was unusually wide.

In a case of remarkable obstructive dis-
ease of the aortic valves related by M.
Fenema, and guoted by Professor Tiedemann,
it is mentioned, that *‘the first intercostal
arteries were narrowed and contracted, and
then unusually dilated. The patient—a
soldier, set. 43—had suffered from asthma,
and s;ymptnma of great oppression in the
chest.”

Otto mentions that we sometimes find these
arteries very much enlarged in persons
affected with cyanosis. He has seen this
once. Tiedemannt and others have made
the same observation. Otto also refers to a
case of aneurism of the bronchial artery}—
a very rare lesion—but an evidence of the
activity of the circulation through those
vessels.

CONGENITAL NARROWING OF THE PULMO-
NARY ORIFICE.}

The great frequency of disease of the pul-

monary orifice occurring during intra-uterine

* In cases of pulmonary mpq;esﬁun, where the
aortic orifices of the bronchial and upper inter-
costal arteries were almost obliterated by thick-
ening, &c., I have found the trunks of those
arte'ies externally to the aorta unusually wide:
but this is an uncertain condition, as 1t may
probably depend um delay to the passage of
the blood thmu&h t vessels consequent upon
diminished cardiac impulse,

t Zeitschrift f. Physiol. vol. i. parti. p. 111,

T A rotus in Comment. Boenoun; vol. 1.
. 345 and 353, .

i In guoting a very extended series of cases, a
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| stance is noted by Kreysig,* where the

pulmonary artery was narrowed only on one
side. In an example by Nasse, quoted by
M. Hasse, the pulmonary orifice was blocked
up by fleshy columns hardly separable from
each other. A similar condition is d eseribed

Dr. Elliotson, as occurring in a case
where the walls of the ventricle appeared to
have grown up around the mouth of the
pulmonary artery, forming a short narrow
canal, leading to the orifice of the vessel,
which was of the usual size (an appearance

which may be represented by the diagram d).

Ina case related by Mr. J. Marshall, the
valves were found in a contracted and in-
efficient state, and the vessel above presented
a singular contraction. The diagram (e) is
copied from Mr. Marshall's paper. Insome
instances, the vessel has been found con-
siderably, but not extremely, narrowed, and
either destitute of valves or furnished with
only two sygmoid curtains.

e

In cases where the opening is extremely
narrow, and life is prolonged for several
years, the constricted part usuvally has a
tendency to be forced upwards by the im-

of the ventricle. We have seen that
some of these instances, where the orifice is
closed by a perforated membrane, this be-
comes extended into a funnel.shaped tube;
in others the structures at the base of the
vessel become rather elongated, and then
the rudimentary valvular ring, which is the
seat of obstruction, has an appearance of
being situated unusually high up in the
canal. In other cases a portion of the
muscular tissue of the ventricle immediately
at the root of the artery becomes stretched

m;d.limkhﬂwﬂf vol, iii. p. 104, quoted by

upwards, and may formt a little supple-
mentary muscular cavity below the pulmo-
nary orifice, as figured in diagram f.

.

Lastly, the artery may simply be di-
minutive in size, but complete in all its
parts. It is probable, however, that, in
the cases of this kind which have been ob-
served, the tissues of the arterial orifice have
been rendered contracted and unyielding by
previous disease ; as it is clear that, pro-
viding the whole structures were healthy,
the size of the artery would not fail to Le
proportioned to that of the ventricle.*
Several other forms of contraction of the
pulmonary orifice have been observed.
These will be noticed in the details of the
several cases,

The whole of these morbid conditions are
evidently due to lesions of the vessel oc-
curring at a very early period of intra.
uterine life ; the obstruction thus produced
checking the further development of the
parts, and frequently preventing also the
due formation of the ventricular and auricu-
lar septa, and other portions of the cardiac
apparatus, which are at that period either
wholly undeveloped, or but imperfectly
formed.

It has been remarked by several authori-

* It may be supposed that the small size of
the pulmonary artery is here the result of the
diminished quantity of blood which passes
through it to the lungs in consequence of the
nml state of the ventricular septum ; but this
view would generally be erroneous—as, in those
numerous cases where, the _pulmunnr%aﬂﬂ?
being contracted, the aorta is given off either
from the right ventricle, or midway between the
two cavities, there is not the slightest reason to
believe that blood ever passes completely through
the m from right to left, however freely it
may do 50 in a contrary direction ; in these cases
also the ovalian foramen is not unfrequently
closed. In hearts Emfhh 1 hﬂ:?{" whgra ni;lr:g
opening—a y the res ulceration—
long exis! n the ventricles, the pulmo-
nary artery was not diminished in size. Ina
few instances, however, (as for example in that
which will presently be quoted from M. Schu-
ler, where contraction of the pulmonary ori-
fice was attended with an open state of the
foramen ovale and arterial duct, the ventricular
septum being complete), the narrowness of the
mnuel may be, in part, owing to the diversion of

into auother course,
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was communication between the two auri-
cles, not only by the foramen ovale, but
also by an abnormal opening. The aorta
and pulmonary artery arose from the right
ventricle. These arteries and all the others
were smaller than natural. The left sub-
clavian artery arose from the upper angle of
a triangular sac, into the two other corners
of which opened the left vertebral artery
and an abnormal canal, considered by M.
Holst to occupy the place of the ducfus
arteriosus, By this last the subclavian
artery was in communication with the left
branch of the pulmonary ; but, as this canal
was very small, but little blood could enter
into the subclavian artery, which seemed to
have received most of its supply from the
left vertebral : so that the blood, in getting
from the aorta to the left subclavian, must
have passed through the carotids and the
circle of Willis. This condition of parts
was considered to account for the occasional
cessation of the pulse, and the diminished
temperature of the left arm,

VI.—The auricular and veniricular septa
perforated—The arferial duct closed.

Many instances of this kind of malforma-
tion have been observed ; and, in these,
although the arrangement of parts has been
in all physiologically similar, the degree and
form of the congenital lesions have varied in
an extremely remarkable manner. Thus, in
one case, the arterial duct was pervious at
its aortic end, though closed towards the

ulmonary artery. In several instances there
as not existed the slightest trace of an
arterial canal; in others, the septum of the
auricles has been found nearly complete, the
foramen ovale being furnished with an effi-
cient valve, while the ventricular septum
was almost totally absent. Ina fourth set,
the main imperfection has existed in the
auricular partition ; and in a fifth, great con-
traction of the pulmonary orifice has been
coincident with a very moderate amount of
communication between the right and left
cavities. These diversities of structure have
clearly depended, in some cases, upon the
riod of intra-uterine life at which the
ﬁiﬂn of the artery has occurred ; in others,
upon the degree of obstruction established in
“the vessel.

In the following example, observed by M.
Caillot*, the malformation was only in a
small degree removed from that which was
found in the instances by Dr. Cheever and Dr.
Bell, already cited ; there the auricular and
ventricular septa were imperfect,and the arte-
rial duct pervious, but greatly contracted :
here the heart was similarly malformed,
and the canalis arteriosus was barely closed.

* Hasse, Diss. de Morb. Carul. Lips, 1813;
guoted also by Corvisart and M. Hein,

A girl, who bad been ecyanosed from
birth, died with hydrocephalic symptoms at
the age of 11 years and 7 months. The
heart was found obtuse at its apex, and with
a considerable deposit of fat on its surface ; it
was but little larger than natural. The pulmo-
nary arfery arose rather more to the left
than usual; its coats were thin; its valves
were cartilaginous, and so contracted to-
gether as scarcely to leave an aperture half
a line in diameter. The aorta rose above
the ventricular septum, which was deficient
at its upper part; the vessel principally
communicated with the right ventricle.
This cavity was larger than the left, and its
walls were stronger. The free edges of the
tricuspid valve were cartilaginous. The
Joramen ovale was widely open. The ductus
arteriosus was patent as far as the pulmo-
nary artery, where it was closed by a cica-
trix. All the veins were distended with
blood; one of the cave was three times
larger than the aorta. The upper part of
the chest was contracted. The structures
of the lungs were condensed, and were in
an advanced condition of phthisical degene-
ration.

In the next examples which I shall quote
there were found traces of a malformation
similar to that observed by MM. Obet and
Holst; viz. a communication between the
pulmonary and left subclavian arteries. In
these instances, however, the abnormal
channel had become completely obliterated.

M. Caillot observed* the case of a boy,
setat. 3 years, who began to shew indications
of morbus cmruleus at the age of two
months. After death, the ends of his
fingers only were of a livid colour, approach-
ing to black, but spots like ecchymoses
were spread over various parts of the body.
The heart was placed transversely, its basis
being situated unusually to the right. The
right auricle was so distended as to equal
the remainder of the heart in volume. The
cavity of the right ventricle was small, and
its walls of due thickness. The pulmonary
arfery was very narrow. There was a large
opening in the venfriewlar sepium above
which the aorta originated. The foramen
ovale was closed. The ductus arferiosus
(branchial car:al ?), which was closed, extended
towards the left subclavian. The aorta
took a course above the right bronchus, and
behind the trachea, towards the left of the
vertebral column. The right carotid and
subclavian arteries arose by separate ori-
fices.

M. Durett narrates the history of a child,
11 years of age, who was cyanosed from his
earliest infancy; and, when sixteen months

* Bullet. de I'Ecole de Méd, 1807, p. 34,
+ Quoted by Corvisart,






T ey

- situated more than usually

29

=

THE MORBID CONDITIONS OF THE PULMONARY ARTERY.

with the left ventricle. There was no ven-
tricular septum ; both sides of the heart were
of equal strength, The auriculo-ventricular
valve was well-formed. The aorta was
to the right.
The pulmonary ariery had three semilunar
valves, was about one-third as large as
the aorta, and arose to the left of that ves-
sel ; it gave off two branches to the lungs, but
did not form a ducfus arieriosus.

It will be observed that in at least three
of these four cases in which the ductus ar-
teriosus was absent, the pulmonary artery
npgenra to have been imperfectly developed
and generally diminutive, and not merely con-
tracted at its orifice, as is usual in most of
the forms of arctation of this vessel. The
game peculiarity will also be noticed in some
other instances of absence of the arterial duct,
to which reference will be made in the next
gection.

It can scarcely be doubted that, in_these
cases, the contraction of the pulmonary artery
occurred less as a result of structural lesion in
the vessel, than as a consequence of the
non-developement of the arterial duct ; in
fact, as a natural provision by which the en-
trance of an undue quantity of blood to the
lungs during intra-uterine life was entirely
precluded. In a foetus where the pulmonary
artery was extremely narrow, and the au-
ricular and ventricular septa remained
pervious, a ductus arteriosus would be
scarcely at all required, of whatever impor-
tance such a communication might prove sub-

sequently to the commencement of respira-

tion. And there can be little doubt, that in
the four cases related above, this canal be-

- came obliterated and absorbed at a very early

period of intra-uterine existence.

I believe that the fact of the duct being
absent in these instances, and pervious in
those related by Dr. Cheever and Dr.
Bell, is explicable upon the grounds
which I have already hinted at:—in the
class of cases just described, the non-
development or early closure of the duct
appears to have been the primary lesion,
whence resulted the formation of a very
narrow pulmonary artery, and the persis-
tence of the auricular and ventricular open-
ings; while, in the other examples, the
principal lesion seems to have been disease
of the pulmonary osteum occurring at a
time when the arterial duct was fully
formed, but while the inter-ventricular par-

 tition was still imperfect.

ke

The condition of the ventricular portion of
the heart in Otto’s patient shews that the case
was nearly allied to those instances already
cited, in which absence ml:;ﬁlittirﬁatim n:-&f the

ulmonary orifice determi non-deve-
?mt of the septum cordis—leaving the
ent portion of the organ essentially in
tion of a single ventricle. In the

four following cases there is reason
to believe that the arterial duct had been
open previously to birth, though the ob-
struction to the pulmonary circulation sub-
sequently to the commencement of respira-
tion was not sufficient to prevent its closure
at a later period. In this particular these
cases differ from that by Dr. Mauran already
noticed. I have before shewn the reasons
why patency of the duct should be far more
frequently observed in cases of obliteration
of the pulmonary orifice, than in others
where this opening is much contracted.

Dr. Farre* narrates the case of a person
of the male sex, 22 years of age, whose
figure was diminutive, and appearance and
mental faculties puerile. The face was of a
deep wviolet colour. In proportion to his
height, the size of his abdomen and capacity
of his thorax were large. When at rest, his
breathing was easy, but rather guicker than
natoral ; he occasionally took a full inspira-
tion with perfect freedom. Whilst capable
of taking exercise, slight exertions sufficed
to bring on dyspnoea and cough. There was
jugular pulsation ; the superficial veins were
enlarged and varicose. His ankles were
cedematous, and there was sometimes ver-
tigo. The pulse was observed, for a few
weeks previously to his death, to range from
100 to 120; respirations from 26 to 28.
The temperature of the hand was 98° be-
neath the tongue 100°; while that of the
room was 76°. The bowels were stated to
be regular, except during the winter pre-
vious to his death, when some blood was
discharged without any relief of symptoms.
His urine was high coloured, offensive, and
scanty. Death occurred rather suddenly
(after a gradual failing of the muscular
power), subsequently to taking a rather
fuller meal than usual. On examination,
the extremities were found to be slender :
height 4 feet 3 inches. All the characters
of puberty were wanting. Gangrene had
commenced in one of the great toes,
The pleurse were universally adherent;
the lungs were free from tubercles; their
cellular tissue was coloured with blood.
The veins of the chest were unusually con-
gested, but the inferior cava and coromary
veins only were dilated. The auricles were
of due size ; the valve of the foramen ovale
was of due size, and efficient. The auriculo-
ventricular orifices were narrowed ; the right
admitted the points of two fingers, the left
the point of only one finger. The tricuspid
and mitral valves were otherwise malformed.
Both auricles opened into a ventricle, which
was not only more capacious, but thicker in
its walls than natural. The pulmonary
arfery arose from the superior and central
part of this ventricle by a very narrow mouth

* Op. cilat. m:;. 37-40,
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ventricle and one auricle, the deep sulcus be-
tween which was filled up with a process of
the left lobe of the liver (with, of course, a
portion of the diaphragm). The auricle,
which was much larger than the ventricle,
was nearly spherical, and its sides, which
were about one-eighth of an inch in thickness,
were furnished internally with strong co-
lumnee carnem (musculi pectinati 7}, At
its posterior part the two ven® cavee
opened into it by a common mouth, or a sort
of sinus, apparently a rudiment of a right
auricle, The pulmonary veins terminated
in their ordinary manper. The ventricle
was of a conical shape ; its walls were much
thicker on its left than on its right side.
Three openings existed in its base. The
auriculo-ventricular closed by a true mitral
walve, the aortic opening ; and on the right
side of the latter an opening into a eylindrical
eac which seemed to represent the right ven.
tricle, but had no communication with the
auricle. The ductus arferiosus was wanting.
“There was no malformation in any of the
wi-cera except the heart, nor in any part of
the arterial system™®.

Here the circulation must have pursued
exactly the same route as in the case by Dr.
Favell, cited at the commencement of this
chapter : but, in the present instance, the
malformation appears to have heen more
extreme, especially that of the auricular
portion of the heart.

M. Hein (op. citat. p. 29) appears to
have been the first author who noticed the
coincidence of absence of the arterial duct
with great narrowing of the pulmonary
artery ; citing the cases by Otto, Knox,
Meckel, and Steno, in illustration of this
fact. To these instances 1 have added the
examples by MM. Lexis, Aran, Huss,
Gintrac, and Dr. Blackmoret, which taken
together are sufficient evidence of the fact
that narrowing of the pulmonary orifice is
frequently attended with absence of the
arterial duet. It is difficult to account for
the occurrence of this coincidence otherwise
than by coneluding that early obliteration and
absorption of the duct has been followed by
an imperfect development of the artery ; the
eanal of which has, up to the period of
birth, remained merely of sufficient size to

* Gaz. des Hopitaux, Supp. Dec. 1842, and
Lancet, 1843. :
While citing examples of narrowing of the
monary artery attended with absence of the
us arteriosus, I omitted an example related
ﬂ: M. uise, and cited by M. Ollivier,
t. de , art. Vaisseaux Pulmonaires, of a
woman, tat. 20, who suffered from cyanosis,
debility, pn.lplm:fun, and dyspneea; a bruit de
soufie was prolonged in the course of the pulmo-
nrary artery. Un inspection, this vessel was
found to be extremely narrowed, The ventricles
and auricles respectively communicated with
each other, and the arterial canal was absent.
precise meaning of the latter expression 1s
rather doubtful.

transmit the slender current of blood which
circulates through the lungs previously to
the commencenient of respiration.*

The question of the possibilify of closure
of the arterial duct accurring previously to
Lirth is one of extreme interest and impor-
tance, especially in a medico-legal point of
view. That the passage may become closed
during the earlier stages of intra-uterine life
is rendered certain by the facts already
adduced ; whether occlusion of the canal
and conversion of its tissues into an imper-
vious cord ean oecur at a later period of
feetal existence is a more doubtful gquestion,
but one which I believe may, not improbably,
be ere long answered in the affirmative.

A case has recently oceurred at Ayr, in
which there appears to be strong reason to
believe that closure of the duct had occurred
previously to birth. The medical facts of
this case, so far as they have been afforded,
are as follow. The body of a female child
was discovered buried in a waste ground
enveloped in a woollen bag. The body was
found to be in a state of putrefaction, with
desquamation of the cuticle. It weighed
five pounds, and was twenty inches in length,
Its mouth and nostrils were stuffed with
flax. The umbilicus was in the centre of
the body, the cord cut close to the abdomen,
and left without ligature. The scalp was
covered with hair, and the nails were full-
grown ; a large portion of the brain, which
had been reduced to a pulpy state, had
escaped through the openings of the skull.
There was an extensive ecchymosis all over
the fore part of the neck, and an effusion of
blood on the exterior of the trachea. The
heart and lungs weighed one ounce; the
lungs were collapsed : the right was consi-
derably decomposed, and sunk when put in
water. The left was of a red colour, and
firm in texture, and floated on the surface
when immersed in a vessel filled with water ;
but on pressure there was no crepitation,
The ri:ht side of the heart was filled with
coagulated blood, the foramen ovale partly
open, and the ducfus arferiosus impervious.
The liver was large, and of a leaden hue ;
the ducfus venosus almost obliterated, and
the meconinm was fuund in abundance in the
lower bowels.

Strong circumstantial evidence was ad-
duced to prove that this infant came into
the world alive shortly before 6 o'clock
A.M, and that its body was deposited in the

* Otto alludes to other instances observed by
Stenson, Bartholini, Kreysig, and Cheminean,
in which the duct was entirely absent, and also
makes slight reference to the existence of the
same defect in a monster, with abdominal clert
and bernia cerebri, but 1 am not acquainted with
the details of these cases, unless the instance by
Chemineau be one of non-development of the
ventricular septum, to which I have alluded at
the commencement of this paper.
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figure, it will be observed that the long
single vessel formed by the union of the two
ventricular branches has rather the appear-
ance of an aorta than of a pulmonary artery.

Unusual number of valves.

The instances in which the pulmonary
artery is found to be furnished with four
sygmoid valves are by no means extremely
rare.* Dr, Todd (Cyclop. of Anatomy and
Physiology) speaks of the occurrence of five
valves in this vessel ; Malcarne (quoted by
Dr. Grave:) mentions a case where the
aorta divided soon after its origin, and was
furnished with five valves, but I have not
been able to meet with the details of any
example in which a similar arrangement
occurred in the pulmonary artery.
~ Dr. Theophilus Thompson has collected
some interesting facts with relation to this
species of irregularity in illustration of the
following casef :—

The author was requested to visit a
woman, #t. 38, suffering from great drowsi-
ness, with lividity of the complexion, a pur-
ple and swollen state of the lips, distension
of the external jugular veins, and anasarca.
The pulse was rapid and feeble ; the impulse
of the heart rather weak; the first sound
shorter, and more flapping, the second less
distinet, than natural ; both sounds were,
however, unattended with roughness, and
there was no evidence of any obstacle to the
circulation. The debility graduallj increased,
her legs became more and more cedematous,
and at length erysipelatous and gangrenous,
when she died. This patient, although never
robust, had enjoyed an average share of
health until attacked with Asiatic cholera
during the prevalence of that disease in this
country, after which her strength was per-
manently impaired, and she occasionally
complained of palpitation of the heart on
going up stairs. Two years before her death
she suffered from an attack of fever. From
this time she exhibited a livid complexion,
and a peculiar drowsy apathetic appearance,
which induced visitors to suppose her idiotic.

Medical Press, vol. i. rx 212} Dr. Chichester

"

has detailed {Loudon’s Eiguine of Nat. History,
vol. i, p. 135, E-qntul by Dr. Pngeti} the appear-
ances ohse in the dissection of a monstrous

gh with one head, one heart, and one sto-
mﬁﬁ" but with the rest of the body generally
douhfe i from each ventricle sprang an aorta: of
the two vessels one turned to the right, and the
other to the left. The one which turned to the
left went down in the natural direction, while
that which turned to the right crossed the right
vertebral column, and passed down on the outer
gide of it. A transverse canal of somewhat small
talibre d down from the beginning of the
turn of the arch on one side to the same part on
he other side, thus forming a communication
between the two aortas. Y 18

* Dr. Graves refers (in his Clinical Medicine,
p. 905) to the specimens in the College of Sur-

H Erml of Ireland, which exhibit the aorta with
valves,

e
i
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On inspection, there was found some effusion
into the peritoneam, pleura,and pericardium,
and serous infiltration, with redness of the
bronchial tubes. The heart was larger than
natural, and e:hibited a circumseribed dila-
tation at the part of the right ventricle more
immediately connected with the right ventri-
cle. This ventricle was found to be formed
of two cavities, separated from each other
by an imperfect septum. This septum was
composed, not of a uniform fleshy wall, but
of decussating and hypertrophied columnsze
carnes, some of which, separating from each
other near the base of the ventricle, left an
aperture of communication about an inch
long and half an inch broad. The arterial
chamber of the right ventricle was rather
less spacious than that adjoining the auricle,
which corresponded in size and appearance
to the right ventricle in its natural condition.
The connecting orifice was partially covered
by one of the divisions of the tricuspid valve®,
The walls of the left auricle, and of both the
ventricles, were of natural thickness; but
the right auricle was twice as thick as the
left. The pulmonary arfery was furnished
with four wvalves, which were found, on
admeasurement, equal in size. Each of the
valves was well-developed, furnished with a
corpus sesamoidenm, and about nine-tenths
of an inch in diameter. As each of the
valves was of natural size, an additional
valve was rendered necessary by the preter-
natural width of the pulmonary artery, the
circumference of which exceeded that of the
aorta by nearly an inch. The author justly
observes, that this specimen furnishes an
exception to the rule laid down by Meckel,

* A malformation of the right ventricle in
some measure similar to that observed in Dr.
Thompson’s case, but unaccompanied with an
analogous state of the valves, has been described
by Dr. Fletcher. The man from whom the spe-
cimen was taken was about 63 years of age, an
itinerant collector of rags, who, after a_walk of
five or six miles, was found dead in his bed. It
was stated that he had latterly been rather
asthmatic. The tricuspid valve was healthy ;
across the cavity of the right ventricle was a
muscular partition, dividing it into two unequal
parts, the larger next the auricle, the smaller
communicating with the pulmonary artery. The
partition seemed made up of carnez colnmna,
and was perforated by an opening capable of
admitting the little finger, the edges being semi-
cartilaginous ; an opening large enough to admit
a goose-quill communicated with the left ventri-
cle, and the larger cavity of the right ventricle,
The foramen ovale was capable of being opened
by a probe. The left auricle and mitral valve
were healthy; in the left ventricle the opening
from the right ventricle was seen before (below ?)
the origin of the aortic valves, two of which had
ossific deposits in their substance. The aorta
was slightly dilated. The veins of the arachnoid
were congested, and there was effusion of
fibrinous serum between this membrane and the
pin mater. ! SN

A case by M. Obft, in which a very similar
condition J the ventricle was observed in con-
nection with arctation of the pulmenary orifice,
lias been already detailed.
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* Omnes in eo conveniunt valvule numero
imminutas mote angeri, numero auctas mole
minui."”

It will be found, however, that the first,
third, and fourth of the following examples,
eorroborate the statement of Meekel, and cor-
respond with two cases observed by Petsche
and Bizot*,inone of whichtheadditional valve
was found singularly smmall, in the other
quite rudimentary. The first in some mea-
sure eorresponds with an instance mentioned
by Morgagni, in which one of the valves was
]arger than the rest. In the fifth instance
the condition of the artery closely resembled
that described by Dr. Thompson, the whole
of the valves being regular and symmetrical
in form.

In the Museum at Guy's Hospital there
are four preparations (numbered 1435%
1413%%=3) in which various modifications of
this condition of the artery are remarkably
well displayed.

In one of these, three of the curtains are
well formed, but the vessel is also furnished
with an additional sygmoid pouch, which is
capable of holding a pea.

In a second there are four valves, but the
septum between two of these is longer than
that which separates either of the others, the
free edges of the curtains having apparently
been stretched downwards.

In the third specimen there is a very
minute imperfectly formed additional valve,
formed by a little curtain supported above
by slender isolated cords; these cords attach
the upper margin of the valve, almost at its
central part, to the arterial walls.

The fourth preparation displays a still
more minute extra valve, which is not only
attached laterally to the artery by tendinous
cords, but also presents a thin membranous
bridle, which extends upwards from that por-
tion of the free edge at which the corpus
arantii is usually situated, and is wunited
with the arterial wall above. This is the
only specimen which I have seen in the
human subject where a sygmoid curtain was
attached to the artery by a tendinous cord
occupying the situation of the corpus arantii,
but such an arrangement of parts is observed
to be permanent in the upper row of valves
defending the acrta of the shark ; and there is
every reason to believe that, in the human
heart, the primitive eondition of a sygmoid
valve is that of a membranous curtain
attached to the vessel at its upper part by
isolated tendinous cords. 1 have stated the
grounds on which this conclusion is formed
in a previous essay}, and 1 have no doubt
thnt the corpora arantii are the vestiges of

* Hallt-r, Collect. Anatom. Dis. vol. vi.
774 ;—Mém. de la Société #PObservation, vol,
quutfd ’}r Iir. Thumﬁa
P]‘I' Gu:r Hospital Reporis, vol, vii. p. 414, and

ate 1

the attachments of the central chords ten-
dinewe of the valves.

The same collection also contains another
specimen (marked 1413) which presents four
perfectly symmetrical valves, which are in
every respect healthy and natural in strue-
ture, except that here, as in most of the
other specimens, some of the lateral attach-
ments of the curtains are formed by i=olated
cords ; a condition of parts which I believe
to be in every instance congenital, and not the
result of atrophy of the tissues of the valves.

Origin of exira branches from the pulmo-
nary arlery.

A few instances have been noticed in
which one or other of the subclavian arteries
took its origin from the pulmomary. Bres-
chet* mentions a case in which the left sub-
clavian arose from this vessel; and J. F.
Meckelt has described the origin of the
right subelavian from the division of the
pulmonary artery in a calf, Instances in
which the descending aorta, left subelavian,
&c., apparently arose from the pulmonary
artery, and in which the latter vessel com-
municated with the innominata or left sub-
clavian, belong more properly to another
division of this subject.

The lungs supplied by additional branches
Jrom the systemic circulalion.

In the course of thke foregoing observa-
tions, various instances have been alluded to
in which obliteration or contraction of the
pulmonary artery was in some measure
compensated by the existence of branches
passing to this vessel from the sub-
clavians, or arch of the aorta, or the
establishment of a permanently dilated con-
dition of the aortic bronchial arteries. In
addition to these, Otto refers to several cases
in which, besides the usual pulmonary artery,
the lungs were supplied by arterial
branches ; for example, an instance where a
large branch from the aorta, in the region of
the sixth dorsal ‘lertehﬂ, passed to the
lobes of the right long}. Another case,
where a single twig to the under
lobe of the left lung§; and one in which
very small pulmonary arteries passed equally
to both lungs from the pericardial arteries|j.

A very remarkable instance of this kind
has been related by M. A. Maugars, of
Angers.Y The subject of this malformation
was a child, ®t. 7 years, in whom a con-
siderable artery, which arose from the

* Quoted by Hasse,
Dl;'t.nTahuL Amt.. Path. Fas, ii. p. 2, cited by
Huber, in Anat. Helvet. vol. viii.
J.l F. E;ctﬂ, in his Archiv. f. R. Physiol.
* - 'V - -
| Jnm?hu in Meckel, vol. ii. m!‘lr.lﬂ
g Eidel]nt, Recueil Period. jandin
Corvisart, Journ. de Méd, An, x. Pluy,
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superior anterior and right side of the
abdominal aorta, and ascended between the
aorta and oesophagus, entered the chest
through the cesophageal opening of the dia-
phragm, having given off, at a short distance
from its origin, the right sub-diaphragmatic
artery. Immediately above the diaphragm,
and above the cesophagus, it divided into
two branches. Each of these entered the
posterior inferior and internal part of either
lung, and was distributed throughout the
inferior lobes. The trunk of the artery,
and its principal divisions, gave off no other
branch than the sub-diaphragmatic, and
were not accompanied by any corresponding
vein. The trunk and right branch of the
pulmonary artery itself were of the ordinary
dimensions, but the left branch was much
smaller than usual, not equalling the right
by one-half. This defect was evidently
compensated by the accessory branch from
below. On injecting the pulmonary arte-
ries, it was found that they inosculated freely
with the branch derived from the abdominal
trunk. The pulmonary veins were distri-
buted in the usual manner. The lungs were
sound, but were rather larger than usual.
The heart was also rather enlarged.

This last case appears to afford a type of
the whole of the instances in which the lungs
are supplied with accessory vessels from the
aorta or its branches, an arrangement which
seems to have been invariably determined by
the existence of some considerable impedi-
ment to the circulation through the pulmo-

artery during the earlier iods of
::ﬁiac d:velnpmfnt. There frf strong
reasons for believing that, in many in-
stances of contraction and obliteration of
the pulmonary ostium, these lesions have
been partially compensated by the distribu-
tion of additional arterial branches from the
systemic vessels to the lungs, an arrange-
ment which has been overlooked in dissec-
tion., It would add greatly to our know-
ledge of the abnormal anatomy of the
blood-vessel system if the plan of injecting
the arteries and veins, and then carefully

~ dissecting the parts in sifu, were adopted in

every case where there was reason to believe
that death had resulted from congenital
malformation of the heart.

Permanence of the arterial duct,

In a previous essay* 1 have endeavoured to
trace out the principal causes which ocea-
sionally determine the non-closure of the
arterial canal subsequently to birth; and
bave also attempted to afford some elucida-
tion of the means by which the natural
obliteration of this vessel is effected in the

* On Permanence of the Ductus Arteriosus ;
Constriction of the Thoracic Aorta; and on
the means by which the Duct becomes naturally

© closed, MepicaL GAZETTE, vol. xxxvi. p. 187,
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healthy infant: it now remains to analyse
and classify the great variety of instances of
congenital malformation of the heart and its
large vessels in which permanence of the
arterial duct constitutes the leading feature
in the malformation; and it is certainly
extremely interesting to observe how many
different forms of congenital obstruction are
attended with this condition : and to remark
the singular diversity of lesions, the ill
effects of which are, to a greater or less
degree, mitigated by its establishment.,

The following are the principal conditions
under which non-occlusion of the arterial
canal has been found to occur :—(1.) Where
the duct occupies an unusual position; (2.)
Where the orifice of the pulmonary artery
is obliterated or congenitally narrowed ;
(3.) Where the aorta arises from the right
ventricle and the pulmonary artery from the
left; (4 ) Where the orifice of the aorta is
closed; (5.) Where the upper portion of
the descending thoracic aorta is contracted
or obliterated ; (6.) Where the foramen
ovale becomes closed previously to birth.

It has been very justly considered that
the existence of any permanent cause of
embarrassment to the circulation, similar to
those which are present in most of the
above-mentioned kinds of malformation, is
sufficient to determine the non-closure of
the arterial canal subsequently to birth ;
but it is also probable that various other
circumstances, such as the existence of
some severe, but temporary, cause of ob-
struction in any portion of the vascular
circle of the child either before or after its
birth, a diseased condition of the tissues of
the canal, or a failure in the operation of
those means by which the natural closure
of the duct is usually effected, may deter-
mine its persistence, as a direct communi-
cation between the pulmonary and systemic
trunks, throughout the entire life of the
individual. To complete the series of
instances where non-occlusion of the duct
has been observed, we must add those in
which it is associated with (7) imperfection
of the ventricular septum, and with (8) an
unclosed state of the foramen ovale; to-
gether with those (9) in which there is not
discoverable any other appearance of mal-
formation or defect in the heart or its ap-
pendages.

I have already adduced cases in illus-
tration of several of these kinds of congenital
aberration: thefollowing interesting examples
will assist to complete the series.

I. Cases in which the arterial canal ocecu-
pics an unusual sifuation.

Failure of the process by which the duct
becomes materially closed is not by any
means invariably determined in cases where
this vessel is irregularly distributed, but it is
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shortness and rapidity of respiration, had
long and often been noticed by those about
the child. These symptoms had been in-
creased by exercise. The child was always
unwilling to go upstairs; she always went
up slowly, and often begged to be carried
up. She had not, however, been subject to
such paroxysms of dyspneea as seemed to
those about her to constitute disease. It
was not remembered that her countenance
or extremities had ever been livid, or even
otherwise than fair and florid. Her death
was rather sudden. The mucous membrane
of the entire alimentary canal was found to
present marked traces of intense inflamma-
tion ; the lungs were natural ; the pericar-
dium contained more fluid than is usual;
the heart was uncommonly large ; the auri-
cles were very greatly distended ; the pul-
artery was much larger and more
prominent than the aorta: it formed a small
arch, and divided into two branches imme-
diately as il began to descend, after having
made its curvature. These branches went
to the lungs as usual ; but the left, which
was the larger of the two, distributed a
small branehto the left subclavian. Theaorta
arose almost perpendicularly from the heart,
passing to the right of the arch of the
pulmonary artery, and, after ascending rather
more than two inches, it divided into two
branches, which immediately subdivided
into the carotids and subclavians.®* The
JSoramen ovale had not closed, and there
was an opening belween the ventricles large
enough to admit the passage of a finger.t
Otto Bernhard has desecribed the case of
an infant which died very shortly after birth,
in which the viscera of the chest and abdo-
men were generally normal, and the body
of the heart was naturally formed ; but the
aorta (a) presented a singular aberration :
it first ascended perpendicularly to the re-
gion of the fourth or third dorsal vertebra,
and then turned to the right ; so that, above
the right bronchus, it formed its arch, which
was directed to the right; then, curving
behind the right bronchus, it descended on
the right side of the spine. The truncus
anonymus (b), which was the first vessel
given off on the left side of the arch, sepa-
rated into the left carotid (¢) and subcla-
vien (d). The right carotid (¢) and sub-
clavian (f) arose by separate orifices from
the right portion of the arch.uTi}e _pu;,
monary arie was mnaturally formed,
and divided f:fu(igt:'la two branches, of which
the left (k) passed directly to the left lung,

- % The obscure wording of this dmrtilptmn, and
the absence of any allusion to the descending
portion of the aorta, leaves the true nature of the
malformation in the systemic trunk a matter of
considerable doubt. 3

J_ London Med. and Phys. Jour. vol. xxxiv. pp.
100-2.

and the right (not represented in Bernhard’s
figure) entered the right lung, after having
carved behind the ascending aorta, and in
front of the right bronchus and descending
aorta. The ductus arleriosus (branchial
canal) (i) arose from the pulmonary artery
rather from its left branch: it was still
pervious, and longer than common, and
entered the left subclavian artery (d) at the
distance of a few lines beyond the separation
of that vessel from the innominata trunk.*

Fic. 2.

1, Upper portion of the heart.
2, 3, Auricles.
4, 5, Right and left vagi nerves.

These, with the instances by MM. Obet
and Holst, already quoted, are the only
cases with which I am acquainted where an
abnormal communication existed between
the pulmonary and subclavian or innominata
arteries; but cases have been related in
which the vestige of a communication of
this kind was found uniting the vessels in
the form of an impervious cord.f

* De Arteriarum e Corde Prodeuntium Aberra-
tionibus, p. 14. Berolini, 1813.

1 In his splendid work on the Surgical Ana-
tomy of the Human Body, Mr. Quain has given
representations of a preparation in Guy’s Mu-
senm, where the closed remains of a franchial
duct passes upwards to a pouch in the aorta,
from which the left subclavian artery takes its
origin (p. 20, figs. 8 and 9). In a case related by
Fiorati and Sandifort (and figured by Quain, pl. 7,
figs. 1 and 1 b), besides other remarkable abnor-
mal arrangements in the arch of the aorta, an
arterial ligement (@) was found attached to a
small pouch () from the descending arch of the
aorta. ‘The left subclavian artery (e) arose from
this pouch in close approximation to the remains
of the canal. The remarkable arrangement of
the pneumogastric and recurrent nerve (d d)
around the remains of this obliterated canal, as
compared with the distribution of the left vagus
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I1.—The cases in which permanence of the
arterial duct atlends closure or confrac.
tion of the pulmonary orifice have been
discussed in previous sections (pp. ZBO
and 372), and those in which—

111.— Transposition of the aoria and pul-
monary arlery is atlended with a similar
conditfion, will be noticed in a subsequent
chapter.

IV.—Patency of the arterial duct asso-
ciated with elosure of the orifice of the
aoria.

Professor Tiedemann cites a case in which
E. L. R. Romberg found in the body of an
exposed child, who had breathed with diffi-
culty, who was blue in the face, and died
on the fourth day after birth, the cavities of
the right side of the heart enlarged, their
walls thickened, and the left auricle and
ventricle very small, and no frace of aortic
orifice ; the foramen ovale wide open, and
its valve directed to the right auricle; the
pulmonary artery giving branches to the
lungs, and then sending the ducfus arferio-
sus to the aorta. From the arch arose the
carotid and subelavian arteries. There was
therefore a congenital closure of the origin
of the aorta, and beyond this the aorta must
have received blood from the pulmonary
artery.* A remarkable degree of congenital
arctation of the aortic orifice has frequently
been noticed in cases where the arterial duct
has become perfectly elosed ; and, although
1 have met with tno instances in which an
<open state of the caral was attended with a

an Hernhard’s case, where the canal remained
pervious, deserves to be noticed as a point of
;great physiological interest.

Fi1a. 3.

i

* As quoted from F. Tiedemann’s “ Von der

t'emnﬁ:ng- und Echliessung der Pulsadern in
Krankheiten,” in Edinburgh Med. and Surg.
Journal for July 1846, p. 149,
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very diseased condition of the nortic
moids, I am not acquainted with
example where non-closure of the duct
could be satisfactorily traced to this cause;
but the possibility of the occurrence of such
a result can scarcely be denied.

V. Patency of the duet, associated with
confraction ar obliteration of the aorta
distal to the left subclavian artery.

In a previous essay* I have given notes
of most of the recorded instances in which
a more or less free communication has
existed through the arterial canal where the
sorta is (1) eonsfricted or closed imme-
diately above the orifice of the duct; (2)
where if is constricled opposite to the open-
ing of the duct, and (3) where the arlery
ts contracled both above and below the
aortic end of the canal, In mnone of these
cases with which I am acquainted has the
communication between the pulmonary and
systemic vessels been more than two or three
lines in diameter; and, in the majority of
examples, the duct has been found of very
inconsiderable size: but there is another
class of instances, closely allied to these, in
which the aorta having become greatly
contracted or obliterated distal to the left
subclavian artery, the arterial canal forms
so wide a communication between the pul-
monary and systemic trunks, that the de-
scending aorta appears to be partially or
wholly distributed by the pulmonary artery.
The three following cases afford remarkably
good illustrations of different modifications
of this species of malformation.

Contraction of the aorta distal to the left
subclavian artery. The arterial dueé
patent in such a manner as fo give the
descending thoracic aorfa an appearance
of being distributed equally by the arch of
the aorta and by the pulmonary artery.
Dr. Farre relatest the case of a male in-
fant, who, during the first fortnight of his
life, appeared like other children ; but, after
that period, breathed very quickly and
began to waste. The skin was always
extremely pale, and the extremities cold.
(Edematous swelling of the legs, and some-
times of the face, took place. The functions
of the stomach and bowels were im
performed. He died suddenly, without
convulsion, at the age of 8 months, On
examination, Sir A. Cooper (in whose col-
lection the heart was preserved), found that
the chest was prominent and rounded ; the
pericardium and each of the pleural cavities
contained sernm. The heart was and
square ; the foramen ovale was dilated ; the

arfery was larger than the aorta,
and arose from both ventricles, but chiefly

* MEDICAL GAZETTE, vol. xxxvi. p. 188.
t Op. citat, p. 15,
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that, in-nﬁﬂy the whole of the above in-

‘stances, the obliteration or eontraction of the

_aorta, and the consequent alterations in the

¥
g

&

¥

- eourse of the circulation, must have been

established
life.
VI.—Non-obliteration of the arferial duct
-in cases where the foramen ovale is
elosed previously fo birth,
- In the few cases where the occurrence of
obliteration of the foramen ovale previously
to birth has been satisfactorily proved, the
children have not, I believe, survived longer
than from twenty to thirty hours. Still, in
such instances it appears to have been evi-
dent, from the peculiar condition of the

during the period of intra-uterine

stricted vessel) that this singular lesion is
duced. I must venture to state that the re-
viewer's second objection, with regard to the

pro-

tion at which the indentation is deepest, is
ecidedly erroneous. There are, undoa tml]f.
instances in which the indentation is principally

marked at the convex part of the aorta, but there
are also others where the constriction aiffects
nearly equally the entire calibre of the vessel;
this 18, of course, the case in every instance o
complete obliteration of the artery at this spot,
and the a rance iz well marked in many
instances n’ll contraction, as shown in the sub-
tﬂmed cut {a), which is accurately copied from
he plate attached to Mr. Muriel’s case of con-
traction of the aorta near the insertion of the
arterial ligament ¢4). But there is still a third

Fic. 7.

class of instances, 1;1 which the mn.st;i,:ticm is
wholly confined to the spol at which the reeur-
rent ﬂﬂ‘l:;ﬁ“ winds around the concavily of the
agrfa. This is remarkably well displayed ina
specimen preserved in Guy’s Museam, and num-
bered 1-&50]]10. It may be argued that the nervous
loop is immediafely in contact with the aorta
onll;at its concave part,—but the nerve so closely
surrounds at least two-thirds of the circom-
ference of the vessel as to render it clear that
glight alteration in the relative position of the

ts would readily bring the nervous loop into
too intimate contact with either of those portions
of the eylinder at which permanent constriction
is liable to occur. I have, however, never ven-
tured to advance my view of this suﬁ;ect other-
wise than as an opinion, which, although founded
upon a considerable number of remarkably cor-
roborative anatomical facts, is as yet by no means
absolutely proved. Still, I believe that its pro-
bability is not in any way invalidated by the
above objections. 1 muost again draw attention
to the réemarkable arrangement of the nervous

%hﬂp around the obliterated bLranchial canal,
R
it

Wted in Fig. 3 of this chapter, as corrobo-
rative of my view respecting the influence of the

recurrent nerve in closing the arterial duct.

=

cavities of the heart, that the open state in
which the arterial duct remained was essen-
tially necessary for the due maintenance of
the circulation, not only before but subse-
quently to the commencement of respiration.
This was unquestionably the case in a most
remarkable specimen of the kind which I have
been kindly permitted to examine by my
friend Mr. Ebenezer Smith ; here the clo-
sure, anfe parfum, of the foramen was
associated with an extreme degree of con-
traction, almost amounting to obliteration,
of the left cavities of the heart, a condition
which rendered the existence of a free com-
munication through the ductus arteriosus
absolutely indispensable.

Vieussens relates* the case of a male child
which, at its birth, appeared well nourished,
and of good shape, but its respiration was
always difficult, its voice hoarse and feeble, and
the entire surface of its body constantly of a
leaden colour. Its extremities were always
cold. It survived its birth only about thirty -
hours, every means which was adopted to fa-
cilitate the circulation having proved ineffec-
tual. Thelungs were found to be remarkably
swollen and congested, but not inflamed ;
the pulmonary blood-vessels were much
dilated, and the pleunral cavities contained a
large serous effusion. The right ventricle
of the heart was much enlarged, and the
pulmonary arfery extraordinarily dilated.
There was no foramen ovale. *° Thus,'
Vieussens remarks, *‘the blood had not
passed with freedom from the right cavities
of the heart into the left, and the left ven-
tricle was unable to propel it to the surface
and extreme parts in sufficient quantity, or
with sufficient force, to maintain the natural
warmth and colour of the bedy.” No
direct mention is made of the state of the
arferial duet and left cavities of the heart
in this case, but it appears probable, from
the above description, that the former was
pervious, and that the latter were deficient
both in eapacity and muscular power. In
a case of this kind alluded to by Dr. Wil-
liamsf, there existed an unusual communi-
cation between the vena cava and pulmonary
veins.

Cases of this description are of the highest
importance in a medico-legal point of view,
as they fully disprove the opinion maintained
by many anatomists, that obliteration of the
foramen ovale must be received as a certain
evidence that respiration has been esta-
blished. 1t is assuredly impossible to deny
that in the heart of a child which has died
within the uterus, and has been expelled in
a putrid condition, the foramen ovale may
be found completely and permanently closed.

*S;I‘rnité de 1a Structure du Ceeur, Chap. viii.
P 23 . .
= ‘I'Hﬂ}fﬂﬂpwdi% of Practical Medicine, vol. ili._
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Sandifort speaks of a case in which the
arterial duct was present, but not of so
large a size as it naturally is, and the aorta
arose equally from both ventricles.*

In the case (cited by M. Lounis) of a man,
wtat. 40, who had been the subject of a
certain degree of cyanosis, the pulmonary
arfery was found to be dilated, and the
arterial duct was sufficiently wide to admit
a large goose-quill. The ventricles com-
municated by a large opening in the septum.

The preparation numbered 1382'¢ in
Guy’s Museum presents a very remarkable
modification of this description of congenital
fault. It is the heart of a child between 3
or 4 years of age, who was under the care
of my friend Dr. Lloyd suffering from
hooping-cough. Dr. L. was informed that
the child had always been liable to occa-
sional lividity of the face and nails; but,
during his attendance, he had never perceived
anyappearance of cyanosis, until on one occa-
sion, when he found the little patient in a
violent paroxysm, with its face extremely
blue and congested : the child was placed in
a bath, and there expired. The right auricle
is of large size, the right ventricle is also
large, and its walls are rather hypertrophic.
The right auricle presents an abnormal oval
aperture, which is situated just above the
left margin of the right auriculo-ven-
tricular opening, partially separating the
anterior tricuspid curtain from its upper
attachment. This aperture extends into the
right ventricle, and is continued through the
upper and back part of the wvenfricular
sepium into the left ventricle, where it opens
by an oval orifice, about three lines in
diameter, in the tendinous spot, which is
gituated just below the aortic valves. In
this manner there exists an abnormal com-
munication between the right auricle and the
right and left ventricles. The pulmonary
artery is wide, its left branch (the right has
not been preserved) remarkably so. The

ulmonary valves are healthy. The arferial
{ is open, but is barely capable of
admitting a common probe. The foramen
ovale is perfectly closed. Theleft auricle
is rather contracted. The left ventricle is
of fair size, but not apparently either hyper-
or dilated. The aortic valves are
uite healthy ; the ascending aorta is rather
' 31htal= portions of its lining membrane are
somewhat diseased. As mentioned in the
, the descending aorta becomes
remarkably small immediately distal to the
left subelavian artery, but without present-
ing any appearance of stricture, or the
slightest trace of morbid alteration in its
tissues.

It may perhaps be considered that in

some of the above cases the permanence of

* Observationes Anatomico-Pathologicae, 1779.

——

the arterial duct was owing to the closure of
the foramen ovale previously to birth, but it
appears to be highly improbable that so
unusual a change as the too early occlusion
of the foramen could be effected in a case
where obstruction to the circulation had
already prevented the completion of the
ventricular septum.

Patency of the duct associaled with an un-
closed state of the foramen ovale.

It appears that in most of the cases where
the feetal condition of the heart has become
permanent, the individuals have suffered
very severely from all the worst symptoms
of eardiac obstruction. The details of the
cases unfortunately do not furnish us with
any distinet clue either to the causes which
determined the non-closure of the passages,
or to those which have subsequently given
rise to the symptoms of morbus ceruleus.
Andit is, of course, unnecessary to attempt an
hypothetical explanation of a point which
appears to admit of being demonstrately
elucidated by the careful examination of
future cases of this description.*

M. Jurine observed the case of a child
which suffered from the usual symptoms of
blue disease, and died at the age of 6 months.
The left auricle was very capacious; the
Jforamen ovale was still pervious, as was also
the arferial canal, which was, however,
sensibly diminished in calibre.t

Dr. Farre and Mr. English relate the
case of a female child which lived 18 days.
Nothing remarkable was observed at her
birth, but she cried faintly, and seemed
rather weak. Her skin and eyes were some-
what yellow.  There was an occasional
threatening of suffocation when she sucked ;
unusual quietness and perpetual drowsiness
were remarked during the first week; and
in the course of the second week she had fits
oferying, during which the respiration be-
came affected in a remarkable manner. On
the 14th night, the fit of crying was more
severe than on any former occasion, and for
several moments the breathing was sus-
pended, the lips becoming black, when a
strong convulsive effort, with a deep gigh,
restored animation. On the 18th day, the
child had a violent paroxysm, in which the
breathing was frequently suspended for more
than a minute ; the lips were black, and the
eyes fixed. At 8 o'clock she seemed to be
dying : the extremities were cold ; the coun-

* In instances of this kind it appears to be
absolutely mn to ascertain not only the
precise condition of the cavities and orifices of
the heart, and of its immediate appendages, but
also of the pulmonary vessels, and of the lungs
and thoracic cavities and organs generally, as

well as of the entire track of the aorta, the a..lr‘E
systemic vessels, and principal abdominal

cera. :
Mém. de la Soc. Royale de Med. t. x. p. 52,
quoted by Gintrac, :
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pid and unhealthy appearance. The symp-
toms increased in urgency ; the paroxysms
recurred more frequently than formerly, and
were excited by the most trivial causes ; the
countenance was permanently bloated and
purplish ; the oppression and anxiety in the
chest became intolerable ; general ocedema
supervened ; the body was almost inces-
santly bedewed with a cold and elammy
sweat ; the appetite failed ; the pulse be-
came small, feeble, and hardly perceptible ;
the debility was extreme. The anxiety and
depression rapidly increased, until death put
an end to his sufferings. On examination,
the thorax was found to contain about a
pound of aqueous fluid, of a yellowish tinge.
The lungs were every where sound, and free
from adhesion. The pericardium contained
about two ounces of darker fluid than that
effused into the chest. The ducfus arfe-
riosus and foramen ovale were open; the
former equalling in size a large crow-quill ;
the latter the circumference of the barrel of
a goose-quill. The brain and abdominal
viscera were perfectly healthy; but the
veins of the testicles and urinary organs
were varicose and turgid with blood.

Although no allusion is made to the form
and capacity of the chest in either of these
cases, it seems to be very evident that, in the
three latter examples, the original and prin-
cipal obstruction to the circulation did not
existin the pulmonary apparatus, but that the
chief obstacle lay in some part of the systemic
circulation. These cases are almost rendered
valueless by the silence of their authors re-
specting the condition of the aorta, as there
appears to be strong reason to believe that
there existed some considerable impediment
to the flow of blood through that vessel in at
least three of the instances. The details of
‘M. Jurine's case are too slight to furnish any
clue to the detection of the original cause of
obstruction.

The following is an abstract of the case of
a person whose body was inspected by Mr.

olloy and myself at Guy’s Hospital :—

A female, @tat. 32, died of phthisis in
Oct. 1837. She was the mother of eight
children, five of whom were still living and
healthy. Her constitution had never been
robust, but she had not been the subject of
any severe illness until the preceding winter,
when she had a pulmonary attack, which,
however, left her in the following spring.
Her phthisical symptomswereofthree months’
duration. She was not supposed to have been
the subject of cyanosis, although her face
‘was rather livid during the last fortnight of
her life. On inspection, the lungs were
found to present extensive traces of phthisi-
cal disease. The heart was small and pale;
its right cavities were little distended. The
Joramen ovale was sufficiently wide to ad-

~ mit the little finger. It was partially guarded

>

by a wide and thin valve, which besides its
usual connections on the left side, was also at-
tached to the walls of the right amicle above
and below by four or five short and slender
cords; it appeared to have allowed the pas-
sage of blood from the right to the left
auricle. The pulmonary artery was not dis-
eased, but the arferial duct was sufficiently
open to permitalarge-sized probeto be passed
from the aorta into the pulmonary artery ;
but on the pulmonary side its orifice was
guarded by a small nipple-like process, re-
sembling in form the pointed vegetations
sometimes noticed upon the aortic valves;
the apex of this was fissured, allowing the
passage of blood or of an instrament from the
aorta, but apparently acting as a complete
valve in the contrary direction. The aortie
orifice of the duct was wide, and surrounded
by linear specks of white deposit. The left
auricle and bicuspid valve were healthy.
The walls of the left ventricle were rather
hypertrophic and were well contracted. The
aorta was perhaps slightly dilated, but it was
otherwise healthy. The liver, spleen, and
kidneys, were enlarged, and considerably
congested. = The heart with its appendages
is preserved in the museum at Guy's Hos-
pital, numbered 1333%,

In this case the condition of the heart
was such as to convince me that, although
the non-closure of the foramen ovale and
arterial duct was possibly determined by the
existence of some cause of obstruction to
the circulation subsequently to birth, that
cause had long since ceased to operate. The
fact that blood could pass through the duct
only from the aorta to the pulmonary artery,
and not in a contrary direction, was suffi-
cient proof that the permanence of the canal
had not been maintained by that diseased
condition of the lungs which subsequently
proved fatal ; and the entire absence of car-
diac symptoms, together with the generally
healthy appearance which the tissues of the
heart and its appendages presented, were
convincing evidences that the organ had not
been compelled, throughout the life of this
individual, to struggle against the resistance
of any permanent impediment to the circu-
lation.

Patency of the arterial duct unassociated
with any other defect in the heart orils
appendages. e
The appearances presented by a prepara-

tion nmumbered 1383* in Guy’s Museum

appear to me to have been due to causes
similar to those which probably determined
the permanency of the duct in the case last
cited ; but, as the preparation merely con-
sists of a portion of the aorta and pulmonary
artery, and as no history of the case has
been preserved, it is of course uncertain
whether it properly belongs to this class at
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all. Inthat specimen the ducfus arferiosus
is merely sufficiently open to admit a very
small probe. The tissues of the pulmonary
artery, and of the aorta, are entirely free
from the slightest appearance of dilatation,
or of any other change. The parts are
apparently those of a child 8 or 10 years of
age. I believe that, inthis as well as in the
preceding case, the simply open state of the
arterial duct was probably due to partial
failure in the process by which the canal is
naturally closed. The true nature of such
cases must, therefore, remain unexplained
until the causes which produce the oblitera-
tion of the duct have been clearly demon-
strated.

The following case, by Professor Huss,
of Stockholm, would, at first sight, appear
to be one in which patency of the duct ex-
isted independently of any other congenital
defect in the heart or large vessels; but I
am inclined to believe that the lesion was of
a far more complicated nature.

The subject of this case, a youth 19 years
of age, had generally enjoyed good health :
he had, however, been affected with palpita-
tions of the heart after exercise., His skin
had never been blue; on the contrary, it
was always white and transparent. Five
months before his entrance into the hospital,
he had been affected with severe articular
rheumatism, followed by palpitations, diffi-
culty of respiration, cough, epistaxis, per-
manent tinnitus aurium, and gradual pros-
tration of strength. After his entrance, he
continued to sink, and, at the end of six
weeks, expired, without his skin ever having
assumed the least blue colour. On exami-
nation, the left ventricle was found of an
oval shape, enlarged so as to be able to hold
a goose's egg; its parietes were an inch
in thickness. The aortic valves were corru-
gated, and studded with osseous concretions ;
two of these valves had each a perforation as
large as a pea. In one of the sinuses of
Valsalva there was a small aneurism. The
descending aorta was dilated, and formed at
the commencement of its arch a sac as large
as a pigeon’s egg, without there being any
lesion of its internal membrane. Two
inches three lines from the orifice of the pul-
monary arfery there was a direct communi-
cation between its left branch and the aorta,
two lines broad and six lines long, so that
the ring finger conld be passed through it.
It terminated in the aorta, just below the
origin of the subclavian and carotid arteries*®.

This case bears so remarkably close a
resemblance in its leading details to one
which occurred within my own observation,
some years since, at Guy's Hospital, in
which patency of the arterial duct, and the

* Gazette Méd. de Paris, rehmr{n 1843 ; as

g:lutud in the American Journa! of Medical
ences.

subsequent formation of an aneurism of the
descending portion of the aortic arch, were
evidently due to a strictured condition of
the aorta distal to the left subclavian
artery, that I am disposed to attribute the
occurrence of similur lesions in this case
to a like cause of impediment to the sys-
temic circulation, which may have escaped the
notice of Professor Huss. At all events, a
comparison of this instance with my own
case, which is given in the subjoined note*,
may not be altogether uninteresting.

The details of most of the above cases
are, upon the whole, by no means satis-
factory, as there is reason to believe that
many of them are deficient in some of their
most important particulars ; and it is proba-
ble that, had we been furnished with the
entire histories, several of these examples
would have required a different classification
from that which I have now given them,
Still, none of these cases are deficient in
pathological interest, and more than one of
them must be received as convincing evi-
dence of the fact, that patency of the arterial
duct may be found in cases where there

* The Elm];lntni_‘.:'lﬂ-n numbered 138380 in the col-
f:hmed fn Guy’s is taken from a man, ®t. 21, who
0
lividity of the face, but not with sufficient dis-
colouration to lead to a suspicion that he was the
subject of any cardiac disease. On inspection,
the Jungs were found tu]illr_te!unt extensive traces
of recent pnenmonia. e right ventricle of
the heart was strong, and not larly di-
lated ; there was eonsiderable ening of the
valves of the a small
%ncretiagl ogh COTpoTa .!.rnnlil]i
e trunk of the pulmon a Was
dilated ; its tias’nga wereu:n thm
presented its usual struc-
tural appearance, but more closely resembled
the systemic trumk: portions its interior
were raised by interstitial deposit, and, at one
Ip?t, i]? limi hl_nam'-:lmnen was l:l?teﬂ:;
gular by ve ons. e
was adherent to the aorta at mm the
arterial ligament usually exi and there
¥y a rather
lines

that it no longer

the two vessels communicated
in‘eﬂéqlnr circular u:q:mzl:nm,g;i about two

in diameter, (a far smaller aperture than
that which existed in M. Hasse’s case),
mediately above this opening, the aorta was
remarkably contracted by a narrow and defined
stricture. An aneurismal dilatation, about the
size of a walnut, existed in the most prominent
part of the descending arch of the aorta, nearly
upFUmtemtheapeningM the duct. There were
only iwo asortic valves: these were greatly
thickened, and some irregular masses of vegeta.
tions adhered to their ventricular surfaces. It
is a remarkable fact that the aorta of this man’s
brother, who died in the hulﬂ::.l some
afterwards, was found to be

two semilunar valves.
hg&eﬂmphled and dilated.
this interesting preparation will
although no distinct remains of an

not of an aneurismal kind. Some doubts may
be entertained uﬁ]tgn point in M. Huss® case
e

but it ap desmg]uon, that there
also the a ormalngeningm istinct from the
aneurismal pouch which existed in the descend-
ing portion of the arch of the aorta. :

1
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prneumonia, which was attended with some -

B of e

et Sl

hir






64

COLLECTION OF FACTS ILLUSTRATIVE OF

-
It is probable that, in M. Billard’s case,
the symptoms were chiefly due to the dilated
and weakened condition of the heart, conse-
guent upon the great obstruction to the
circulation which the disease in the arterial
:anal must have produced during intra-
iterine life. Still it cannot be denied, that
:he too early closure or permanent contrac-
tion of the arterial canal wounld be liable to
produce very serious embarrassment to the
lungs and right ventricle.

MALPOSITION OF THE PULMONARY
ARTERY.

There are several species of congenital
malformation of the heart in which the prin-
cipal error is found to consist in an unusual
mode of origin of one or both of the great
arterial trunks. Thus (1), the pulmonary
artery has been found to take its origin from
a small supplementary right ventricle. (2),
both aorta and pulmonary artery may arise
in a similar manner from a kind of third
ventricle. (3), the artery which supplies
the lungs may arise as a branch from the
aorta. (4), the aorta and pulmonary artery
occasionally arise from the right ventricle ;
and (5), in other cases, they proceed from
the left ventricle¥. (6), the aorta may be
gsituated over an opening in the sepfum ven-
{riculare, while the pulmonary artery arises
from the left ventricle. (7), the position of
the ventricles, and of their corresponding
vessels, is sometimes found to be transposed ;
and, lastly (8), the pulmonary artery may
originate from the systemic ventricle, while
the aorta arises from the pulmonary ventricle.
To render the nature of these malformations
sufficiently clear it will be necessary to con-
sider each species briefly in detail.

(I1.) The pulmonary ariery originating from
an additional right ventricle.

A description has already been given of
cases in which contraction of the pulmonary
orifice was attended with a dilatation of the
infundibular portion of the right ventricle,
apparently in consequence of the resistance
offered to the circulation by the rizid con-
dition of the diseased ostiumt. But there
also exists a class of cases in which the pul-
monary artery is found to arise from a sup-
plementary right ventricle, quite indepen-
dently of any apparent lesion in the struc-
tures of the vessel itself. This kind of mal-
formation probably depends on an irregular
development of carnese columnse or musculi
pectinati at the time when the formation of
the proper ventricular septum is in progress

" M;ua‘ingi I:_:Iautlhntr;:ﬂdf been ;Tt:de mm
cascs in whic & pulmonary Ty its
origin from both ventricles,

‘l'gm by Dr. Crampton (p. 457), and Dra.
Aran and H. Bennett (p. 699).

e 1
(as illustrated in cases by Dr, T. Thompson |
and Dr. Fletcher, p. 833). An instance of
this malformation, observed by Mr. Holm-
sted, has been cited at p. 700, as illustrative

of the causes which may prevent the free
entrance of blood to the pulmonary artery.
The following isan example of a very similar
malformation :—

Dr, Farre describes the preparation of a
heart in the museum of St. Bartholomew's
Hospital, in which the right and left ven-
tricles are equal in muscular substance, and
the valves natural. The aorta, which is of
its natural size, arises over the sepfum of the
ventricles, opening equally into both ven-
tricles. Two apertures in the right ventricle
communicate very freely with a very small
third ventricle, from which the p
artery, correctly formed, and of its usual
size, arises. The auricular sepfum is perfect.
From the appearance of the heart, Dr. Farre
considered that the age of the subject ex-
ceeded 14 years.

(IL) The pulmonary artery and aorta origi-
nating from a supernumerary veniricle.
Mr. J. Bell (cited by Dr. Burns) has

given an account of a heart in which ** both
the pulmonary arfery and the aorta arose
from a middle or third ventricle. The right
and left ventricle were in every respect cor-
rectly formed, and received their blood from
their auricles in the usual way, but delivered
it into the third ventricle.""

It is possible that this malformation may
have depended upon some irregularity in the
process of development of the ventricular
neptnnl:.l:mtti:;ap to be by no means
improbable that the supernumerary ca
was in reuﬁtjthemﬂl:nfthahm
arteriosus—an arrangement of parts which
appears to compensate in some measure for
a defect in the ventricular septum, but which
is invariably absent where the ventricles are

completely separated.
(IIL) The pulmonary artery arising from
the aorla. >

Instances of several varieties of this species
of congenital defect have been cited at the
commencement of this paper*, but, as mal-
position of the which supplies the
lungs is one of the most characteristic
features of a very rare and interesting kind
of cardiac malformation, I cannot omit the
following remarkable example :— A

Dr. Carson relatest the case of a child
which was well developed at its birth, and
which, for two or three days afterwards,
appeared to be in perfect health, with 8

' S F...i.'iq- - w-ﬂ"‘-"‘.";\-ﬁ; -i"'“‘

* P Hﬁ’ ﬂ “q! 3 2
1 Bm: h Medical Surgical Journal,
Vol lnii.lﬂl.ri’n.;. o $ e |
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natural colour of the skin. On the third
day it was unusually soporose, sighing fre-
quently,and the respiration was more hurried
than usual ; it also ceased to take the breast,
and Dr. C. remarked an unusual dark colour
of the skin. On the fourth day it appeared
to be in a profound sleep, breathing rather
hurriedly, and frequently sighing deeply.
There was no fever, nor any remarkable
diminution of temperature. On applying
the ear to the chest, the heart’s sounds were
found to be rather hurried, but their suc-
cession was regular: the whole body was of
a dusky hue, resembling that of a dark-com-
plexioned person. The child died on the
fifth day. Slight effusion was found in the
icardium ; there was one large artery given
off from the heart, and from this the pul-
monary arfery sprung. The thus-united
aorta and pulmonary artery was considered
to be larger than the aorta of so young a
child. It proceeded from a ventricle,
which appeared, at first sight, to constitute
the whole of the ventricular portion of the
heart. The systemo-pulmonary artery was
ted from the ventricle by semilunar
valve (valves ?), and from a very large auricle
by a tricuspid valve. Into this auricle
opened, by three orifices, three pulmonary
veins. The size of the two venz cavee led
Dr. C. to think that one of these three veins
might be systemic. The large auricle com-
municated, by a small opening, with another
auricle about the size of a small horse-bean,
into which entered the two venwm cavie, each
not above two lines in diameter. This small
auricle communicated with a cavity of the
size of a swan-shot in a fatty muscular mass
upon the side of the large ventricle, consti-
tuting with it the whole ventricular mass,
and evidently being the representative of the
right ventricle, This and the right auricle
were separated from each other by small
cobweb-like membranes representing the
auriculo-ventricular valve.
It is probable that the vessel which sup-
plied the lnngs in this case was not a true
ulmonary artery, but was in reality the
Euntuﬂ arteriosus. The heart appears to
have presented an extreme degree of that
kind of malformation in which, obliteration
of the ascending pulmonary artery occurring
subsequently to the completion of the ven-
tricular septum, the right ventricle, being
no longer required to propel blood to the
lungs, becomes extremely contracted, and
the ductus arteriosus })erfurms the office of
the pulmonary artery™.
(IV.) The aorta and pulmonary arfery
arising from the right ventricle.
In the early part of this essay a descrip-
tion was given of those cases in which the

* Sea the case by Dr. W, Hunter, and other
instances, cited at p. 280.
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pulmonary artery is found occupying its
natural position, but is either obliterated or
greatly contracted at its origin, and in which
the aorta also arises from the right ventricle ;
in addition to these, there appears to be a
class of cases in which, independently of any
remarkable contraction of either vessel, the
aorta and pulmonary artery originate from
the right ventricle.

Dr, Paget® refers to a case of this kind,
and quotes a similar example related in the
Arch, Gén. de Médecine, T. xxiii. In:
case which has been briefly related by Dr. F.
Ramsbothamt, both the aorta and the pul-
monary artery arose from the right ventricle,
there being a communication between the
ventricles by an orifice in the septum.
There was no appearance of lividity in the
child, except that the lips were usually
pale, and the fingers occasionally appeared
of a bloeish-grey colour. The child died
suddenly at 10 of age. She was
healthy until the age of 2 years, when exer-
tion caused some shortness of breath. She
was of a lively, placid disposition ; the pulse
was rapid and small; the pulsations in the
carotids could be distinctly observed. She
lay on her back, or on the left side, with
her legs drawn up to the body, and the back
bent to a semicircle. The appetite and
general health were good. The sensation to
the hand applied over the heart was that of
a sawing, and to the ear that of the purring
of a cat. Twelve months before her death
she became much emaciated. The appetite
was greater than natural; the skin dry; the
heart laboured in its action ; and the respi-
ration was much hurried, and was attended
with a short irritating cough, without ex-
pectoration. She was (latterly ?) unable to
lie down. At length the face and lower ex-
tremities became anasarcous. She expired
suddenly, jumping up as if she had been
frightened.

(V.) The pulmonary arlery and aorla
arising from the left ventricle.

There appear to be three cases of this
description on record, but I have only been
able to meet with the following examplel :—

M. Maréchal and M. Carre examined the
body of an infant 3 months old which
died with all the symptoms of the blue dis-
euse. When the child was six weeks old,
its lower extremities and abdominal parietes
became cedematous—a condition which twice

* (p. citat. p. 204,

Med. and ];’h].'siml Journal, Vol. I:nr‘l‘::gt 548.
In addition to M. Maréchal’s case, 0 Te-
fers to an instance related by K. Hoffman, in the
New York Medical and Physical Jc_rumni; and
also to oneby M. Mery, in the Mémoires de Paris,
1700; but I have in vain sought for the latter
case in the Memoirs of the fcade:m “y of that
period. Dr. Paget also makes brief allusion (op.
citat. p. 204) to an instance of the kind.
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and have thus produced an unusually free
communication between the aorta and the
lungs.

In some instances of this malformation
the auricular end ventricular septa have
been found imperfect; in others, the fora-
men ovale only is stated to have remained
unclosed ; in a third set the arterial duct and
the auricular septum have continued per-
manently open ; in a fourth, there does not
appear to exist any abnormal communica-
tion except through the ductus arteriosus ;
and, lastly, the ventricular and auricular
gepta, and the arterial duct, may all remain
pervious.

These facts will prove that, although
transposition of the two primitive arteries is
very liable to determine the establishment of
a permanent communication through the
ventricular and auricular septa, and the ar-
terial duct, it does not by any means neces-
sarily prevent the natural closure of either
these parts. In the majority of these cases
the cavities of the heart occupy very nearly
their natural position, while the transposed
arteries arch as wsual to the left. In one
instance (Gomage’s), however, although the
position of the ventricles was partially re-
versed, the aorta arose from what is usually
the pulmonary ventricle, and arched to the
right, while the pulmonary artery originated
from the systemic ventricle. In another
case (Walshe's), the ventricles were trans-
posed, but the aorta appears to have arched
to the left.

Dr. Walsh has observed that, in several
eases of transposition, the large vessels of
the arch have been given off in an irregular
manner ; in other instances, however, these
arteries have been distributed in the usual
Way.

'}r‘ha following are the most remarkable
recorded instances of the several varieties of
this species of malformation.

(1.) Transposition of the pulmonary ar-
lery and aorta; the septa of the auri-
cles and veniricles imperfect ; the ductus
arteriosus closed.

Mr. S. 8. Stedman has narrated* the
case of a female child which was born at the
full period of gestation, but which was ob.
served to be small at birth, although nothing
unusual was then remarked in her appear-
ance. She seemed to be in good health, and
throve well for a fortnight, at the expiration
of which time, without any apparent cause,
she was seized with a violent fit of coughing,
with convulsions and dyspnoea. The surface
of the body became of a deep purple colour,
and the lips, tongue, and roof of the mouth,
became almost black. These symptoms
continued for about six or eight minutes, and

* Lancet for 1841-2, vol. i. p. 645,
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then gradually abated ; the child, however,
never regained its matural colour, but re-
mained of a dull leaden hue until death.
The child was always cold, drowsy, and
torpid, and grew very slowly. About three
weeks before death the wrists and legs began
to be cedematous; and, for the last fortnight
of her life, there was evident fluctuation of
the abdomen from ascites. Death occurred,
during a severe paroxysm, at the age of
7 months and 8 days. On examination,
the abdomen was found to contain a con-
siderable quantity of fluid. The liver
was dark-coloured and much enlarged, and
on its surface were flakes of false membrane,
the results of inflammation. The right 1
was much larger than the left, and appﬂa:zg
better inflated ; the left was compressed by
the greatly enlarged heart. The pericardium
was thickened, and contained two or three
ounces of flnid, which, together with several
patches of false membrane on the surface of
the heart, indicated the existence during life
of intense pericarditis. The heart weighed
3%oz. Its position was natural. The right
ventricle extended considerably more towards
the left side than is usual, and the aorta
arose from its base instead of the pulmo-
nary artery. The left ventricle was situated
almost entirely on the posterior part of the
heart, and gave origin to the pulmonary
artery. The origin of the aorta was situated
in front and to the right side of the pul-
monary artery; its arch took the usual
direction, and terminated on the left side.
Its valves were of the usual number. The
branches arising from the arch came off
irregularly : the innominata and left carotid
arose by a short common trunk, and
the next branch was the left vertebral, and
the third, the left subclavian. The pulmonary
artery passed upwards, parallel to and in
contact with the aorta, but behind and to
its left side. Its orifice was not so wide as
that of the aorta; its valves were natural.
A little above its origin it was very much
dilated ; it divided, as usual, into its right
and left branches, and the ductus arteriosus,
which was completely closed, arose from the
left branch, and was attached to the aorta in
the usual situation. The right auricle was dis-
tended with blood, and its walls were re-
markably thickened. The venm cave
npenei into it as usual ; the pari of the
right ventricle were remarkably thickened,
and its cavity was large. The right auriculo-
ventricular orifice was much dilated ; it was
furnished with a tricuspid valve as usual.
'Ih"h: left anricle was com ively small, and
opening into it pulmonary veins,
which also Eppmaﬂ smaller than natural.
The walls of the left ventricle were rather
thinner than those of the right. The left
auriculo-ventricular orifice was about half the
size of the right. The mitral valve was

e -,
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- matural. The ventricles mmmunimtedfhra
large opening in the upper part of the
lepfur:? The jforamen Emi& l':rs.a closed,
with the exception of a small opening of the
size of a crow-quill.

Mr.T. W. King has given the particulars
of a remarkable instance of this species of
malformation.®* The subject of this case
was a child 2 years and 9 months old, a

ient of Mr. Sanders, of Gravesend.
mre had been blueness of the lips and
nails, and some discolouration of the face
and skin generally. The child was tall but
emaciated, and it never walked. It died
rather suddenly. The right auricle was
found to be dilated and hypertrophic. The
Jfossa ovalis was large and cribiform, having
apertures capable of admitting a black.lead
pencil. The tricuspid valve was well formed.
The right ventricle was large and strong,
and contained a solid clot fully as large as a
pigeon’s-egg, of irregular shape, and lamellar
structure, but softer within than without.
The right ventricle was stronger than the
left. The arch of the aorta was natural in
size and structure, and in the distribution of
the coronary and brachio-cephalic vessels.
Below the attachment of the ductus arferio-
sus (which was quite closed) the aorta was
rather small. Tke left auricle was of
moderate size, and appeared to have received
only two veinst. There was an opening
between the ventricles larger than a crow-
quill, The pulmonary artery was very
wide; its valves were considered to be
efficient, but scanty: its main branches
were both of large size, but the right was
much larger than the left. The heart is

ed in Guy's Museum, and numbered
EEH“.

II. Transposition of the pulmonary ar-
tery and aorta ; absence of communica-
tion through the venfricular sepium and
arterial duct : the foramen ovale open.

Providing the description of the following
case be complete and accurate, it affords an
instance of a most singular and interesting
malformation ; but there appears to be great
reason to believe that the author either
overlooked certain important anatomical
details, or in some way misinterpreted the
appearances which he observed.

Mr. William Gamage has recorded the
history of a female child, which was born at
the full time, apparently healthy, but re-

Journal of Med. Ecience, 1844
yol. iv. p. 32. The fact that the main arteria

were tran d appears from the title of
the case, but it 1s not expressly stated in the
anatomical description of the heart and its ap-

F# l';ﬁn contracted state of the ‘opening in the
ventricular septum renders it probable that the
other two pulmonary veins communicated with
one of the cave or with the right auricle.

* Monthly

mained of a purplish hue, particularly in
the lips and gums, and at the extremities of
the fingers and toes. For two months, it
showed no further symptoms of deranged
organisation except uncommon feebleness
and an indisposition to motion. But, in a
short time, it became subject to frequent
paroxysms of violent struggling ; in which
respiration was hurried and difficult, the face
became black, the whole skin was injected
with dark blood, and death seemed inevi-
table, but the child would recover after a fit,
and immediately fall asleep. The paroxysms
increased in frequency ; it moaned continu-
ally, but never cried ; the languor increased ;
it slept, except it awoke to suffer. Every
movement was weak, every faculty ill
performed. The right arm was paralysed,
the eyes had a glassy appearance, aphthee
covered the mouth, and spread extensively
on the nates: there was also considerable
and distressing cough. Death occurred 15
weeks subsequently to birth. The whole
heart was found distended with black and
fluid blood to twice its natural size, The
situation of its cavities was completely
changed. The right auricle and ventricle
were superior (anterior ?), and to the left
gide of the chest: the left cavities were
towards the right side of the chest : the apex
pointed to the right. The aorta descended
on the right side of the spine ; the vena cava
was on the left. The arteria innominata
distributed blood to the left, while the single
carotid and subelavian were sent to the
right. The position of the whole of the
organs of the thorax and abdomen was in
like manner reversed. The aorta was very
small, and arose directly from what is com-
monly the right ventricle, and rode over the
root of the pulmonary artery, which had its
origin in the opposite ventricle. The veins
were connected with the heart in the usual
manner ; the blood of the eavme, therefore,
was received into the same ventricle that
gave origin to the aorta, and the pulmonary
veins poured their blood into the ventricle
from which the pulmonary artery had its
origin. No communication existed between
the aorta and pulmonary artery ; the ductus
arteriosus seemed never to have existed.
The foramen ovale was open, and very
much enlarged. Mr, Gamage considered
that, through this aperture, the blood on
each side must have mixed, that being the
only way in which the body could have re-
ceived one drop of arterial blood.*

It will be observed, that the malformation
which is described to have existed in the above
case, was very far more complicated than that
which is noticed in the generality of in-
stances of complete transposition of the
thoracic viscera; for there, although the

* New England Journ. of Med. and Surgery,
vol. iv, p. 244: Boston, 1815, ¢
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| the warm bath, He received the infection
- of small-pox, and expired in a fit when the
pustules began to appear. The aorta, with
its ventricle, marked by its muscularity and
figure, constituted the right portion of the
heart ; the pulmonary artery branched cor-
rectly ; the origin of the dwclus arferiosus
was preserved, but, unfortunately, its con-
nexion with the aorta was dissevered by the
manner in which the latter was truncated.
The duct was too small to admit the rounded
extremity of a common probe; the right
auriculo-ventricular valve was tricuspidal,
and the left mitral. The foramen ovale was
imperfectly closed, the valve being eribri-
form, but the foramina were very minute.
The lungs had a natural appearance.

The preparation in Guy’s Museum,
numbered 139240, is the heart of a young
child in which the aorta arises from the
right ventricle, and the pulmonary artery
from the left ; the arferial duct is open, the
- venfricular sep{um is complete, and the
foramen ovale appears to be rather freely
pervious.

A fifth instance of this kind is described
by Dr. Walsh,*

The subject of this case was a decrepit-
looking male infant, mtat. 10 months, with
extremely flaceid flesh, and slight cedema
about the ankles. The skin was of a deep
leaden colour, particularly the toes and the
extremities of the fingers. The surface felt
cool, and the infant appeared to suffer from
chilliness : it was restless; its eyes were
prominent and staring ; the respiration was
very frequent, and sometimes gasping; the
pulse between 120 and 130. There was no
abnormal murmur in the cardiac region, or
in the course of the great vessels; the
heart’s action was tumultuous, and its im-
pulse strong and widely diffused. The child
died during a paroxysm (of dyspncea?),
death being in all probability hastened by a
slight diarrhioea and pulmonary catarrh under
which it suffered at the time. It was found
that the aorta arose from the right ventri-
cle, and, at its origin, slightly overlapped
the pulmonary arfery which sprung from
the left ventricle. The aorta gave off the
two coronary arteries in the usunal way, and
two subclavian and two carotid arteries
arose from the upper border of the arch.
The aortic and pulmonary sygmoids were
well formed and healthy; the ducfus ar-
teriosus was perviouns, and large enough to
admit with ease a good-sized probe. The
right auricle contained an enormous quan-
tity of black grumous blood, and an ad-
herent fibrinous mass was found close to its
~ ¢ppendix. The walls of the left auricle were

* Medico-Chirurgical Trans., New Series, vol
¥ii. p. 1 (1842). r. Walsh’s paper contains
*J,Illn;- interesting particulars relative to this

of cardiac malformation,
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almost membranous : scarcely any muscular
fibres were to be seen in them; its cavity
appeared to be about one-third as large as
that of the right: it received the four pul-
monary veins. The foramen of Botal was
perfectly open, of an oval form: it mea-
sured about $ths by £ths of an inch, and
was capable of being considerably dilated.
The ventricles were transposed, that on the
right side being furnished with a mitral
valve ; that on the left with a tricuspid
valve. The sepfum veniriculare was not
perforated.

It will be observed that in this, as in
many other forms of malformation of the
heart not primarily depending upon ob-
struction to the eirenlation, the children
continued to be perfectly well fiourished up
to the period of their birth, but that symp-
toms of cyanosis became very apparent
immediately the processes which tend to
close the arterial duct and foramen ovale
subsequently to the commencement of re-
spiration began to operate. In M. Du-
crest's case, respiration was never fairly
established. In Dr. Wollaston’s case, death
occurred when the arterial duct had become
very narrow and the foramen ovale had
begun to contract. In the heart de-
scribed by Mr. Stedman, the duct was
closed, and the foramen ovale was barely
pervious., A nearly similar condition of
parts was found in Dr. Farre’s case. The
death of Dr. Walsh’s patient was in some
measure due to acute pulmonary and intes-
tinal irritation ; but the immediate cause of
dissolution most probably existed in the
narrowed condition of the arterial duct.
The cause of the cyanosis in these cases has
been very clearly explained by Dr. Quain.

IV. Transposilion of the aorta and pulmo-
nary artery, the auricular and ventricular
septa complete, the arterial duct pervious.

There appears to exist a class of cases of
this description, but, as 1 have already stated,
it is difficult to understand how the circula-
tion ean be maintained at all in a case of
transposition of the vessels where there is
only a single communication between the
pulmonary and the systemic heart and their
vessels. In these instances it must be con-
cluded that some means of communication
have escaped detection, unless we suppose
that, in sach cases as the following, life has
been prolonged until the period at which
the foramen ovale has become completely
closed, when a sudden stop has been put to
the circulation. This explanation is, how-
ever, not altogether satisfactory, especially
as the details of the cases are by no means
complete,

Mr. Langstaff mentions the case of
a, well-proportioned male infant which had
cyanosis immediately after birth, and was
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exist at all ; or that, had the communication
been less freethan it was, the symptoms would
have been more aggravated, and the term of
life far less prolonged. Hence, in the ma-
jority of these cases, we must not be satis-
fied with discovering a deficiency in one of
the septa of the heart, and in attributing
death to that imperfection, but it will be
necessary to search further for the cause of
obstruction to the circulation which has
originally produced that defect, and in
the subsequent aggravation of which the
cause of death may generally be detected.

It has been loosely stated, that perma-
nence of the foramen ovale has less tendency
to destroy life than has any other species of
congenital malformation of the heart s—but,
although it is undeniable that, under unfa-
vourable circumstances, every imperfection
in the cardiac apparatus, however slight,
has a tendency to turn the balance against
the chance of recovery, it must not, we
repeat, be usually considered that the ill
consequences of this defect at all outweigh
its preservative influence. Persons live
longer, and are healthier with an open state
of the foramen ovale, than with any other
prominent form of cardiac malformation,
because this deficiency, when it exists alone,
usually depends upon slighter caunses of
obstruction than does either of the others to
which the heart is liable ; on the contrary,
where the ventricular septum is deficient, or
the arterial duct remains rather widely open,
the symptoms are usually of a more promi-
nent character, and the term of life is con-
siderably shortened : this is, however, trace-
able to the fact that the defects in question
are almost invariably due to the presence of
some very considerable source of impediment
either in the pulmonary or systemic circula-
tion. It is, therefore, by the amount of
obstruction, and not by the extent of the
abnormal communication, that our opinion
on the severity of these cases must be
formed.

M. Louis denies the probability of the
opinion that a perforated condition of the
ventricular septum depends upon narrowing
of the pulmonary artery, but he admits that
such constriction of the vessel must, if it be
congenital, prevent the foramen ovale from
becoming closed, in consequence of the
resistance which it affords to the passage of
the blood from the ventricle®*. This dis-
tinction is evidently not a just one, as the
same cause which would prevent the closure
of the foramen of Botal subsequently to the
birth of the child, would, if occurring suffi-
ciently early, equally tend to arrest the for-
mation of the ventricular septum. M.
Louis’ opinion was probably due to the

* Mémoires ou Recherches Anatomico-Patho-
logiques, Paris, 1826,

observation of cases in which there was
reason to believe that perforation of the
septum ventriculare occurred subsequently to
birth. It is, however, impossible to believe
that the exceedingly frequent coincidence of
a distinct mechanical impediment to the
circulation through the pulmonary artery,
with congenital deficiency of the ventricular
septum, can be regarded otherwise than in
the relation of cause and effect.

I am not aware, from my own obser-
vation, that stricture of the aortic orifice,
where that vessel is distributed from [the
left ventricle, has ever been found to oceca-
sion congenital deficiency of the ven-
tricular septum,* but various forms of ob-
structive aortal disease, occurring at a later
period of life, are observed to be attended
with a tendency to ation, or aneu-
rismal yielding of the upper and fibrous
portion of the septum, which is occasionally
found to be extremely thin immediately
below the base of the right aortic sygmoid
valve,—a condition which has been described
by Dr. Spitta, and which I bave myself
seen. Perforation of the ventricular septum
may also occur at various periods of life
from several causes, such as abscess, rup-
ture consequent upon fatty degeneration,
acute ulceration in rhenmatism, &e.

In his recent work on Narrowing and
Obliteration of the Arteries in Disease,
Professor Tiedemann notices the frequent
association of patency of the foramen ovale
with arctation of the orifice of the pulmonary
artery, whence Morgagni inferred that the
narrowing of the vessel had taken place at
birth ; but the Professor contends that this
could not be the case, otherwise the ductus
arteriosus must be open also, which it is
not. This reasoning is, however, erro-
neous ; the ductus arteriosus has been found
open in several instances of contraction of
the pulmonary orificef, and we have seen
that, in cases of congenital obliteration of
the ascending pulmonary trunk,
of the arterial canal is the most uent
compensating provision ; on the other y
a case of congenital narrowing of the pul-
monary orifice has been recordedi, in which
the foramen ovale was obliterated, while the
ductus arteriosus remained ious. And,
in a very large number of examples, where
the congenital origin of arctation of the
right ventriculo-arterial orifice was evi-
denced by its association with an incomplete
condition of the ventricular septum, both
the foramen of Botal and the arterial duct

Bl "
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* It has been argued that congenital lngl\- -
fection of the septum may be determined by .
narrowed state of the aortic orifice; but I_II:
not acquainted with any of the cases upon which
that conclusion is -

t Records of six cases are cited at pp, 373-4-5,

452,
1 Dr. Houston’s case, p. 374, ' . :
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were found perfectly impervious.* Indeed,
a case which I have cited, at the commence-
ment of this paper (Dr. T. Chambers’ case,
p- 284), proves that the pulmonary orifice
may become completely obliterated during
intra-uterine life, without preventing the
subsequent closure of the duct and foramen.
I have already attempted to explain the
reason why permanence of these two canals
is not determined in all cases of con-
genital narrowing of the pulmonary orifice
(pp- 572, 3). In some instances of con-
traction of this aperture, in which patency
of the foramen ovale is the only other asso-
ciated lesion, it may possibly not be very
easy to decide with absolute certainty whe-
ther the morbid appearances are congenital,
or whether, as Professor Tiedemann sug-
gests, the foramen may not have been re-
opened in consequence of the impediment
which the blood encountered in moving
from the right side of the heart; still, the
cases must be of rare occurrence in which a
careful examination of the structures will
not enable the anatomist to form a tolerably
accurate opinion as to whether the lesions in
question were of congenital origin or of
more recent date. It may perhaps happen
that, in some cases of great contraction of
the pulmonary orifice, either the ventricular
or the auricular septum may become thinned,
and perforated by ulceration ;1 but I am not
acquainted with any cases in which the
appearances presented by the abnormal
apertures rendered it at all certain that this
event had occurred}. It will generally be
easy to distinguish an ulcerated opening in
any portion of the cardiac apparatus from a

* For examples, see p. 609,

It has been considered thatin casesof extreme
tral contraction, the fossa ovalis occasionally
becomes perforated in this manner — this
may doubtless occur; but it is probable that,
to say the least, in the majority of these in-
stances, the open state of the foramen iz In
reality merely an accidental complication, the
size of the congenitally patent communication
becoming much increased by subsequent disten-
gion. This latter opinion been clearly laid
down Dr. Farre, and it is certain that, in
cases where the foramen ovale is perfectly closed,
distension of the left auricle may proceed to an
enormous degree without giving rise to perfora-
tion of the septum. In the Museum of St.
's Hospital there is a specimen of mitral
contraction in which a most extraordinary dila-
tation of the left auricle has occurred, ren Ienn_%
the septum lf:lfl!ﬂﬂj translucent, but withon
destroying the continuity of its fibrous tissue.
Professor Tiedemann himself refers to a still
more remarkable case of this kind i!ll:' “I“i?j ﬂﬁ

auricle was more than large enough to adm
three fists within its dilated and thin-walled

+ A heart is preserved in Guy’s museum

_(numbered 1380), which presents a large perfora-

to be the result of ulce-
part of the ventricular
e aortic and the pulmonary

tion, by some consid
ration, in the u

: Both
w iderably diseased, but there does
ﬁul:tum?remuhgle degree of narrowing at
; orifice o

either vessel,

congenital deficiency of the tissues of the
part; and I believe that most persons who
have been in the habit of examining mal-
formed hearts, will concur in declaring,
without the slightest hesitation, that the
smooth and regularly formed circular open-
ings through which the blood is diverted in
cases of arctation of the pulmonary artery
are indisputably the results of congenital
defect, If the opinions of Professor Tiede-
mann are intended to apply to cases of this
kind in general, they are assuredly not
valid, and they cannot be regarded as in any
degree subversive to the views on this point
which had been long previously established.

The only other controvertible opinion on
this subject which it is necessary to allude
to here, is that of Mr. Thiebault, who has
suggested that the blue disease may arise, in
the first instance, from a plethoric state of
the infant at birth, preventing the changes
which should take place in the circulation at
that period. It is true that the severity of
the first symptoms of eyanosis may occa-
sionally sustain a temporary relief from the
employment of [that practice which Mr.
Thiebault recommended on the strength of
his theory, viz. of allowing a certain quan-
tity of blood to flow from the umbilical cord
immediately after birth : still, it is of course
impossible to believe that a cause of this
kind, occurring at so late a period, could
have any influence in producing an irregular
disposition of the vessels of a malformed
heart, or that the treatment in question
could avail in modifying the confirmed
structural defects which are observed in
such cases.

If, however, it be merely argued that
engorgement of the heart may become the
cause of the first sympfoms of cyanosis in
cases where the organ is congenitally mal-
formed, or that a state of extreme plethora
may have a tendency to retard the closure
of the foramen ovale and arterial duct, the
plausibility of the opinion can scarcely be
denied.

ON THE CAUSES OF CYANOSIS.

The malformations to which the heart is
liable wsually consist of lesions, which are
not inconsistent with the prolongation of
intra-uterine life*, but which are calculated
to produce very serious embarrassment
when respiration commences, and when the
alterations naturally effected after birth
in the circulatory apparatus begin to be
established.

The paroxysms of suffocative dyspncea,
the lividity of the surface, and all the other
distressing symptoms which constitute the
leading features of cyanosis, were formerly

#* There are some exceptions to this rule, but
they do not appear to be of frequent occurrence.
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3 ‘nndar circumstances of uh-al:metion’;".fnr,'
| as we have already seen, these deficiencies are
geldom, if ever, present where thera is not-

also discoverable some canse of permanent
impediment to- the ﬁrcu!qhun which pro-
bably at all times oceasions a certain degree
of comminglement of the currents, although
that mixture may not be sufficient to pro-
duce serious vitiation of the arterial blood.
It is generally found that, when the subjects
of “the minor degrees of septal deficiency
become rffected either with pulmonary dis-
ease, or with any causes of delay to the
systemic circulation, the dyspnoea and
lividity of the countenance are greater, and
the consummation of the fatal issue is usually
more rapid than might have been expected
from the extent of the recent pulmonary
disease, or from the severity of the other
superadded causes of obstruction, had these
existed alone—facts which go far to cor-
roborate the belief, that in cases of perma-
nence of the septal openings there generally
exists some fixed impediment to the circu-
lation, although that impediment may not
be sufficient to produce any visible ill con.
sequences while the heart is tranquil, and
the lungs remain free from congestion or
other superadded lesion.

It is a demonstrable fact, that there may
constantly oceur considerable commixture
of venous with arterial blood, and yet the
individuals may be well nourished and ac-
tive, and may arrive at maturity without
ordinarily presenting sufficient blueness of
the surface to attract the attention even of a
medical man.

In other instances of this kind the pa.
tients may continue for many years to enjoy
tolerable health, being only occasionally
liable to more or less lividity of the surface,

~ pither with or without a certain amount of

Lok S

. ~ ravities of the heart.

"3

dyspncea, occurring in consequence of ex-
traordinary exertion, repletion, or transient
causes of pulmonary obstruction. Here the
intensity of the cyanosis can never be taken
as an indication of the of abnormal
communication which exists between the
Louis has very justly
remarked, that *‘ the change of colour is
never found to be in proportion to the free-
dom of the communication ;""—for it is, of
course, evident that, wherever obstruction

~ of the outlets exists, the more freely the cavi-

It

~ ties communicate the less will the circulation
~ be impeded.
In either of the above sets of cases the

~ symptoms of morbus eeruleus may become

i 'If-ll

&

.-’llllmlllr

nently developed in their greatest
Ehn sity whenever additional and permanent

- obstruction occurs to the passage of the
- blood through the lungs, or immediately the
power of the heart becomes se-

~ riously impaired. Instances of considerable
~malformation of the heart occasionally occur
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in whu:h cjrannm does not appear until the
age of puberty, and others have been ob-
served whe:m the lividity of the surface,
which had occasionally presented itself from
birth, did not become permanent until a.
ral;her advanced period of life. .In the

| former of this class of instances the increased

impediment is probably due to a want of
that development of the pulmonary appa-
ratus which wusually takes place at the
approach of adult age; in the others it may
be traced to additional narrowing or other
consequences of acquired disease in the
malformed structures, causes which are pro-
bably further aggravated by plethora, and
by a certain amount of deterioration of the
lungs.

Allusion has been already made to the in-
fluence of contraction of the foramen ovale
and arterial duct in producing the first
symptoms of morbus ceeruleus in children
who are the subjects of congenital cardiac
defect ; it does not usually appear that such
defect necessarily interferes with the health
of the infant so long as its system is freely
supplied with placental blood ; but, so soon
as respiration and the organic changes
which accompany the commencement of that
process become established, the malformed
heart fails to perform with facility functions
for which its structure very imperfectly
adapts it, and the evidences of severe ob-
struction are quickly developed ; these are,
in all probability, also aggravated by the
increased bulk of the fluids, which is pro-
duced when the process of assimilation
commences. The opinion advanced by M.
Billard, that a perfectly oxygenated blood is
not necessary to the new-born feetus, taken
in conjunction with the fact that the infant’s
body has usually a slightly livid appearance
until the funis is secured and respiration
is fullyestablished, hasbeen regarded as asuffi-
cient explanation of the circomstance that
several hours or days frequently elapse after
birth before the symptoms of the blue disease
present themselves in those children whose
hearts are structurally imperfect. I am
not, however, aware of any fact which
proves that the blood supplied to the feetus
during intra-uterine life is less completely
oxygenised thanthat which circulates through
the arteries of the mother ; and it is evident
that the slight discolouration of the surface
allnded to above is merely the transient
result of the embarrassment and delay which
the circulation necessarily sustains at the
time when the infant is gasping in its
first efforts to inspire.

ACUTE INFLAMMATION OF THE PULMO-
NARY ARTERY. s
Acute inflammation, arising spontaneously
in an extensive tract of either of the great
thoracic arteries, is a disease of by no means
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absolute confirmation to the
hypothesis that the coincident occurrence of
suppuration in the lungs or liver is due to
the impaction of the absorbed pus-globules
in the capillary vessels of those organs.
Still, the idea is so feasible, and has received
such strong confirmation from the experi-
ments of the French pathologists, that we
are by no means justified in treating it
slightingly.

In some fatal cases of phlebitis the inflam-
mation is found to have extended, not only to
the heart and pulmonary artery, but also to
nearly the entire tract of the principal sys-
temic arteries. In other instances, the ves-
sels intervening between the original seat of
mischief and the inflamed pulmonary artery
do not present any very decided morbid
change; and it would appear that there is
another set of cases in which the pulmonary
veins become intensely affected, while the
pulmonary artery remains exempt from
inflammatory change*. In a fourth class of
instances, inflammation of portions of the
lungs and other organs may be discovered,
the pulmonary artery, as well as the veins
anterior to the primary seat of inflammation,
having the appearance of being entirely free
from all traces of acute disease.

Acute inflammation of the pulmonary ar-
tery may supervene in cases of phlebitis
occurring under various circumstances. As,
for instance, (1.) where inflammation of a
portion of Lthe venous system occurs spon-
taneously as the result of some grave con-
stitutional defect; (2.) in cases of phlebitis
of the uterine veins supervening upon par-
turition ; and (3.) after injuries and surgieal
operations. 1 shall quote briefly the prinei-
pal recorded instances of the disease, as
developed under each of these conditions,

It appears that in females who bave long
been the subjects of derangement of the
catamenial function, and in whom that
diseased state of the fluids which characte-
rises the worst form of chlorosis has conse-
quently been produced, there occasionally
arises a tendency to spontaneous inflamma-
tion of the wuterine wveins, which usually
extends merely to the communicating ves-
gels of the pelvis and to the crural vein,
producing a variety of phlegmasia dolens,
The disease rarely advances beyond this

point, but the following case, by M. Ledi-

* Dr. R Lee (Med. Chir. Trans. vol. xix. p.
44), and Mr. Adams (Dublin Journal, vol. xviii.
p. 142), each relate a case in which pﬁlehmu-in
one instance of the uterine veins of a female
recently delivered, and in the other of the basilic
vein, which had been opened for the relief of
]memern.l convulsions—was followed by inflam-
mation of the pulmonary veins. It is unfor-

that, in neither of these cases, is the con-
dition of the pulmonary artery at all alluded
to: but it is highly improbable that these very

acenrate observers could have overlooked inflam-

~ mation of this vessel had it actually existed.

&

ingenious |

berder®, shows that it is occasionally at-
tended with very extensive lesionsin varions
portions of the vascular system, and that
acute inflammation of the pulmonary artery
may occur at some period of its progress.t
A young woman, wt. 21, of a strong con-
stitution, who had always lived under cir-
cumstances favourable to health, and who
began to menstrnate at the age of 17 years,
entered La Pitié, on the 6th of April,
1837, having suffered for two years from
the symptoms of gastralgia and chlorosis,
which had gradually increased in intensity
during the last three months. On the day
of her admission she was attacked with
vertigo, delirium, excitement, and headache,
unattended with any lesion of movement or
acceleration of pulse. The cerebral symp-
toms gained their height in the course of
twenty-four hours, remained stationary for
about four days, and then diminished gra-
dually, but had not completely disappeared
by the 20th, when an attack of hemiplegia,
affecting both sensation and motion on the
left side, supervened. The paralysis of sen-
sation lasted four days, that of motion six
days. On the 5th of May, five days after
the disappearance of the last symp.om, she
was suddenly seized with excruciating pain in
the right lower extremity, with swelling, and
tension, and dilatation of the superficial veins
of the limb, in which arterial pulsation could
not be felt. Besides these local symptoms,
the countenance appeared sunken, the body
generally was cold, and the pulse small.
In the course of twenty days these new
symptoms had off, but on the 20th of
June another formidable train of symptoms
stddenly made their appearance. After
two days she began to suffer from pain in
the left hip: in the evening, at about half-
past eight, she complained of an acute pain
in the loins, and went to bed. Her face
was pale, and expressive of suffering. She
now complained of a feeling of suffocation ;
she breathed high, and with great difficulty ;
the heart’s action was very rapid and vio-
lent. She shortly fell into a state of syn-
cope, which lasted three minuotes: during
this faint, there occurred a very abundant
alvine evacuation. She cam Lerself
spontaneously, and for a few moments felt
relieved : the palpitation was calmed, but

* Quoted by M. C. Baron, Archives Générales
de Médecine, 3d Series, 1. il. p. 18,

T It appears that, in M. iberder’s case, the
state of the uterine veins, and even of the inter-
nal iliac on the right side, was not investi :
but there are strong grounds for believing tha
in the majority of instances of this species o
phlebitis occurring in amenorrheal subjects
the mischief originates in that set of vessels. 1t
is possible, however, that,in this instance, the
inflammation comme either in the crural
vem, or near the bifurcation of the cava. An
acclflent which is of by no means very rare oc-
currence in varions forms of cachectic disease,
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ease in persons of apparently healthy con-
stitution who have suffered from exposure to
cold and wet. It is probable that in such
instances the disease partakes of a rheumatic
character; it is true that, rare as it is to
meet with the evidences of acute inflamma-
tion of the pulmonary valves in cases of
rhenmatic fever, it is still more unusuaal to
observe either pulmonary arteritis, or acute
aortitis, during the progress of that malady.
It appears, however, that, in common with
nearly the whole of the true serous mem-

‘branes, the lining of the trunk and branches

of the pulmonary artery is occasionally liable
to become inflamed in persons of rheumatic
diathesis. I shall hereafter have to cite a
case illustrative of this fact. In the follow-
ing highly interesting example the almost
general inflammation which attacked the
vascular system of the unfortunate patient
was probably of a rheumatic character ; but
the details are not sufficiently precise to
enable us to decide that such was certainly
the case.

M. Meli has recorded® the case of a
mariner, @t. 24, tall, of strong constitution
and sanguineous temperament, who had
spent three days in a very cold snow-storm
in a vessel where he was mostly engaged at
the pump. He was violently chilled, and
was afterwards attacked with intense fever,
attended with much heat, thirst, great head-
ache, sense of constriction in the throat, and
great anxiety. The skin was the seat of a
gense of burning, which passed into itching.
On the 17th of Januvary (the third day of
his disease), he applied to M. Meli, who
found the face flushed, the eyes suffused,
and the pulse hard and tense. The patient
complained of pain in the throat, difficulty
of swallowing, and rheumatic pains, which
were felt sometimes in the chest, and some-
times in the abdoment. The patient lost
gome blosd, and laxatives and antimonials
were prescribed. Though, on the 18th of
January, the patient was better, yet, on the
19th all the febrile symptoms were more
intense. The skin was in several places red,
and in others presented effusions of blood as
after beating ; the surface was painful, espe-
cially in the region of the larger venous
trunks ; and the slightest touch or pressure
aggravated the painf. The pulse was very
rapid, vibrating, and, in the left arm, di-
crotous. The patient complained of great

% Journal of Omodei, and Tiedemaun’s Von
der Verenzung und Schliessung der rulsadern
in Krankheiten, and Edinburgh Medical and
Hurg,}c.nl Joarnal, vol. Ixiv. p. 142,

+ There is no reason to believe that these
thoracic and abdominal q::ins were in reality
rheumatic ; they were doubtless attendant upon
the acute disease of the great blood-vessels which
was then in pn)%rm. ] 8.

% A remarkably sensitive condition of the
surface of the body has been observed by Dr.
Bright in certain cases of acute arteritis.

thirst, amxiety, throbbing headache, and
strong pulsation over the whole body. The
blood drawn on the previous day was
covered with a thick buffy coat ; the serum
was very scanty, and the clot was firm and
tough. As M. Meli considered, from the
quick and violent beating of the arteries,
and the redness and tenderness in the course
of the veins, that the disease was inflamma-
tion of the vessels, he ordered another blood-
letting and the use of foxglove. 20th.—The
patient was somewhat better, but his night
had been rather restiess. The symptoms
alzo continued, and on the 21st the extrava-
sations on the skin were more numerous and
larger ; pure blood was discharged from the
throat, and blood and bloody mucus from
the bowels. The symptoms persevered,
notwithstanding the use of local and general
blood-letting and foxglove, with laxatives,
until the night between the 29th and 30th,
when the patient had a violent attack of
shivering. He became very restless and
anxious, and was convinced of the near ap-
proach of death. Dr. Meli found him with
shrunken features and dark blue complexion ;
the pulse was intermitting, tremulous, and
scarcely perceptible ; the abdomen was tense
and burning ; the extremities eold. The
paiient soon afterwards expired, with violent
and agonizing oppression. The body was
examined on the two following days. It was
emphysematous, and in different parts of the
cellular membrane reddish serum was effused,
and there were ecchymoses, The nostrils
and rectum contained much blood. All the
superficial and deep-seated veins of the
lower extremities were filled with blood, and
their walls were hard, thickened, and red-
coloured internally, The arteries were in
the same state. The trunks of the femoral
veins and arteries were highly inflamed,
thickened, and solid; and their coats were
covered with networks of capillaries filled
with blood. Their interiors were lined with
layers of adherent plastic lymph, which, in
different points, presented consistent puru-
lent matter. The abdominal cavity was
filled with much reddish serum, containing
blood-clots. The peritoneum was much
reddened, and covered with numerous fine
red vessels, In several parts of the intes-
tines and mesentery were ecchymosed spots.
All the arteries and veins of the abdomen
were reddened, and felt hard, as if they had
been injected with the usual injection matter ;
and externally and internally plastic lymph
was found effused. In several places they
were closed, and united by the effusion of
lymph ; and in few places did they contain
blood. In the interior wall of the aorta,
two inches above its division into the iliac
arteries, there was found an opening smaller
than a lentile, but no laceration was seen in
the trunk. The arterial walls were swelled
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Dr. Bright has furnished us with a very
marked example of renal disease determining
the occurrence of fatal obstruction in the
pulmonary artery.*

M. R., a middle.aged woman, was ad-
mitted to Guy's Hospital, Nov. 8th, 1826,
with anasarca. She had been two or three
times in the hospital, during the last two
years, with renewed attacks of the same dis-
ease, and had gone out relieved. She was
now in the most hopeless and advanced state
of disease. The effusion somewhat di-
minished under treatment; but, on the
evening of the 21st, she became rather sud-
denly worse, complaining of great difficulty
in drawing her breath ; and, although as-
sistance was immediately obtained, she died
in a few minutes.

Sectio cadaveris.—Lungs tolerably healthy
in structure ; but it was found that the pul-
monary arfery was completely blocked up
by a coagulum of fibrin of firm texture.
The hand was not particularly large. The
vena ports, and its large branches going into
the liver, were likewise obstructed with co-
agulum, nearly separated from the red par-
ticles, and the saphena vein was in the same
condition. The liver was tolerably free
from morbid change. The kidneys afforded
very fine specimens of the confirmed granu-
lated change. The spleen was healthy.

The following interesting case is abridged
from Mr. Paget’s report.t

A ruined wine-merchant, 55 years old,
and who had drunk hard, had been in St.
Bartholomew's Hospital since the 18th of
April, suffering from stricture of the urethra
and paralysis of the bladder. He was a
bloated, unhealthy looking man, and had
occasionally slight cedema of the hands and
feet ; but he was so nearly well that he never
complained of more than the disorder of his
urinary organs. It was once noticed that
he had a cough ; and he said that he was
often subject to such an one, but thought it
trivial. In the last week of his life he had
sometimes spoken of having occasional
shortness of breath, so that when he wished
to sleep in the day, he was ** apt to be taken
with a panting ;"' and such an attack came
on once or twice while he was walking in
the ward ; but these attacks were rare, they
lasted only a short time, and they never ap-
peared so serious as to elicit more than a

ing remark from him. Within two
ours of his death he talked in the same
good spirits in which he had been all day.
On the morning of the 4th of May, he was
thought to look unusually well. In the
afternoon, after a short sleep, he proposed

* Reports of Medical Cases, vol. i. p. 19.
T The case is very fully detailed by Mr. Paget
'[we' cit. vol, 28, p. 353), but for the sake of
vity 1 have omitted many of the negative
slatements.

R

to a patient near him to have tea; but first
he went to the water-closet, and, on his re-
turn, presenting nothing unusual in his ap-
pearance, he sat down on his bed-side. A
minute after, he fell heavily on his face;
and, with a slight distortion of his mouth
and of one arm, died before two minutes
more had elapsed.

On inspection, it was found that some of
the large bronchi contained a frothy mucus
slightly tinged with blood. The left plearal
cavity was obliterated by general and rather
close adhesions, the right was free, and con-
tained a small quantity of fluid. The lungs
were large and deep-coloured, but, exter-
nally, appeared nearly healthy : their upper
lobes were cedematous: the middle and
lower lobes partially emphysematous, and
containing a moderate amount of blood and
serum, There was in no part of either lung
a trace of pulwonary apoplexy, or of in-
tense congestion. The right cavities of the
heart were larger, their walls were of about
the natural thickness. The tricuspid and
pulmonary valves were healthy, and so was
the pulmonary artery, in the size and tex-
ture of both its trunk and all its wisible
branches. But nearly all the branches beyond
the primary divisions of the pulmonaryartery
contained clots of blood, which, from acom-
parison of them with those found in tied
arteries, Mr. Paget judged to be from three
to ten days old, those of the least age being
in the largest branches, They were firm,
cylindroid, and of various colours—black,
brownish, pink, and yellow ochre, irregu-
larly mixed. Some of them even much
drier than recent clots, and grumous ; others
appeared invested and intersected by thin
layers of white fibrine. Most of them
filled the portion of the artery in which
they lay, some did so to distension ;
a few of the driest and most decolorised
adhered to the walls of the vessel, and left
the surface rough and blood-stained when
they were removed. The clots did not com-
monly extend continuously from any large
branches of the pulmonary artery into many
of its successively subordinate divisions :
gsome of them were in the shape of thick
cylinders from half an inch to an inch in
length, which filled a branch of the artery,
but were not even in contact with the
similar elots which filled adjacent branches ;
some extended from a larger branch into
two or three smaller ones derived from it,
filling them all, but ending abruptly ; only
a few branched many times, and filled a
larger series of the branches of the artery,
‘No branch of the pulmonary artery less than
half a line in diameter appeared to contain
any of these clots, and the pulmonary veins
were healthy and empty. The left auricle
and ventricle were larger, and the walls were
thicker, than in the healthy state: they
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; The question of the source of the extrava-
sations in pulmonary apoplexy has long
formed a subject of dizcussion with patholo-
ists. The opinion formerly entertained
that in these, as well as in some other forms
of disease attended with hmmoptysis, the
blood escaped from unbroken vessels by a
process of exhalation, Las probably been
wholly abandoned, since a mora careful in-
vestigation of structural anatomy has proved
the impossibility of such an occurrence.
The practical researches of Mr, Hilton have,
I believe, enabled that tleman to enun-
ciate the principle that hmmorrhages inva-
riably occur from the open mouths of ves-
sels. It still remains, however, to deter-
mine from which set of pulmonary vessels
these extravasations take place. The ex-
treme frequency of large deposits of coagula
in branches of the pulmonary artery would
lead to the conclusion that it is from these
canals that the hmorrhage occurs. I am
inclined to believe that, in some cases, es-
pecially where the extravasations are re-
markably large, the blood is effused from ar-
terial branches of considerable size. In
one of the first examples of pulmonary
apoplexy which I examined minutely, I felt
convinced that many of the smaller branches
of the artery had suffered rupture, followed
by extravasation of blood into the substance
of the lungs. Upon opening the vessels
which led into the clots, their linings were
found softened, and presented other very
decided marks of acute inflammation : other
Eirt'mns of the artery also displayed simi-

changes. This occurred in a patient
who died from the effects of long-con-
tinued bronchial obstruction. It is evident
that in cases of this particular description,
as the cause of impediment exists merely in
the capillary circulation of the lungs, the
extravasalions must necessarily occur from
some portion of the arterial tract, the venous
system of the organs remaining perfectly
free from undue distension. In a large

ortion of instances, however, (as in

veilbier's case already cited,) the struc-
tures of the arteries, which are found ob-
literated, or obstructed by clots, do not pre-

found to arise from the compression which they
suffered at their entrance into the left aoricle,
the parietes of which seemed converted into
one solid unyielding mass of tubercular matter,
nearly an inch in thickness, developed in the tis-
sues of the auricles ; and, by the pressure which
it made on the pulmonary veins, dimiui,ahinﬁ
their calibre 80 much that a probe conld wit
~ difficulty be passed through them into the auri-

cle. In the narrative of this case no allusion is
maide to the presence of adherent clots either in
the dilated veins or in the pulmonary artery, or
right cavities of the heart, nor to the existence
of any traces of pulmonary apoplexy, although
that lesion was doubtless present at the time
when the attack of hnmoptim occurred. (*“ Con-
tributions to Pathological Anatomy,*’ and Medi-
cal and Physical Journal, vol. Ixviii. p. 520.)
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sent any very evident traces of recent in«
flammatory change : hence it is probable
that, either the tissues of the vessels, having
been long protected from irritation and
over-distension by the attached coagula,
have had time to regain their natural con-
dition, or that the effusions have been due to
rupture of some of the pulmonary capillaries.
In discussing this question, M. Cruveilhier,
after alluding to the obstructed condition of
the arterial branches, mentions the fact that
Laennec discovered coagula in some of the
divisions of the pulmonary veins in a case of
apoplexy of the lungs. This, however, I
believe to be a rare and exceptional occur-
rence. Mr. Paget, who has evidently ex-
amined the lesions which attend this disease
with great minuteness, makes no allusion
whatever to coagula in the pulmonary veins,
nor has such a condition presented itself
within my own ohservation. It is evident
that the pulmonary veins are very far more
dilatable than the pulmonary artery; and,
although they may occasionally suffer rup-
ture*, this lesion very unfrequently, indeed,
takes place, even under circumstances of ex-
traordinary distension. I am very strongly
disposed to believe that, in the great ma-
jority of instances of apoplexy of the lungs,
the pulmonary artery, having long been sub-
mitted to inordinate distension, at length
becomes irritated and inflamed by the con-
tinued presence of highly carbonised blood
within its dilated and now inelastic branches,
coagula gradually become deposited over
tracts of the diseased and yielding vessel,
which they alike defend from the contact of
the blood and from the occurrence of ulcera-
tion or rapture in those situations. Subse-
quently, however, branches of the vessel
give way, and permit the escape of blood
into the pulmonary substance : the extrava-
sation continues to extend as far as the
elastic tissues of the lung will admit, and
then, doubtless, the open vessel becomes
compressed by the surrounding coagulum,
and is subsequently farther defended by
the deposition of a solid clot in its interior.
This view is not wholly theoretical, as it will
be found that the morbid appearances, which
have next to be described, afford very strong
evidence of its validity, My own observa-
tion does not enable me to decide the ques-
tion of whether pulmonary apoplexy ever

* M. Portal has recorded a case in which a rup-
ture; nine-tenths of an inch in extent, occurred
in one of thejleft pulmonary veing near the point
of its emergence from the longs. The Bg}'mnid
valves of the aorta were greatly dizeased, and
caused impediment ; the entire heart was enor-
mously dilated, the pericardium being inse
nl.ﬂ?' adherent. The left pleural cavity was fuall
of blood. This ocecurred in a person 21 vears of
age, who died during a fit of hemoptysis, having
suffered from symptoms of cardiac disease for
three years previously, (Memoirs of the Royal
Academy of Sciences at Paris, 1784+.)
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valves, is g0 extremely small, that I am un-
able to arrange them in pathological order.
In fact, after a very careful review of a con-
siderable number of cases in which it might
be presumed that disease of this orifice had
been set up after the heart had attained its
mature development, I bave only been able
to select two detached instances ; and, even
of these, the one which I shall now quote
may not be considered as by any means a
perfectly unexceptionable example. It is
recorded in Dr. Edward L. Ormerod’s
valuable paper “ On a Systolic Murmur in
the Pulmonary Artery, and its application to
the Diagnosis of Functional and Organic
Murmurs,”*

W. C., aged 28, first came under the care
of Dr. Bond of Cambridge, (by whom the
following notes were taken), He was a
waterman, of temperate habits. Subject
for the last two years to palpitation, of which
he then complained, with a dragging sensa-
tion in the epigastrium, and dyspncea on ex-
ertion, but he was able to retain the horizon-
tal position to the last. The surface of the
body was of a dusky purple, but he had no
notable distension of the superficial vein, nor
jugular pulsation. He had anasarca and
ascites from time to time, and died gradually
with these symptoms in December, 1839.
There was dulness on percussion in the
region of the heart for a space of two inches
square. The heart's impulse was increased
and extended. There was a loud harsh
murmur nearly synchronous with the systole,
loudest and harshest to the left of the ster-
num in the third intercostal space, but
audible all over the cardiac region, and in
the epigastriom. The sounds continued
audible in the same situation, but not at the
same time, till his death; for the murmur
after the lapse of a year was found to have
become diastolic. After death the heart was
found nearly twice its natural size, and the
pulmonary valves agglutinated into a thick
cartilaginous ring, leaving a permanent
orifice just large enough to admit the
of an ordinary quill. All the other valves
were healthy.

It is by no means improbable that the
above was a case of congenital malformation
of the pulmonary orifice, which, for many
years, caused little impedimentto the circula-
tion, until it became aggravated by super-
added disease. As, however, it is impossible
to judge with certainty of thetrue nature of
this particular class of cases from mere de-
scription, I have thought it as well to insert
it at this place.f

+ Edinburgh Medical and Surgical Journal,
June 1846, p. 96.

T A case very similar to this is recorded by
Professor Tiedemann, in his work on Arctation
and Closure of the Arteries in Disease, as quoted
in the Edinburgh Medical and Surgical Journal
for June 1846, p. 127.

The following case of obstructive disease of
the pulmonary valves, with which I have
been kindly favoured by my friend Dr.
Edward Lloyd, in whose practice it occurred,
is probably the most remarkable instance of .
the kind on record, in the extent of the dis-
ease, as well as in several of the ciream-
stances which attended its progress: it ap-
pears to me to afford an almost unique,
though most instructive, example of cardiac
disease :—

Amelia 8., mtat. 38, came under the care
of Dr. Lloyd, on the 3rd of February, 1845.
She was a dark-complexioned sallow woman,
with a very anxious and haggard expression
of countenance; she was by occupation a
work-woman at a dry-salter's, where she had
been chiefly employed in packing galls, in
lifting heavy weights, and in having to go up
and down flizhts of stairs. She had always
been an active person, and in these habits con-
tinued until confined by her lastillness. Her
habits were intemperate, and of late they
had been more so than usual. In the pre-
ceding October, she was run over, but it was
not certain that she received any material
injury ; still her head was cut, and her hus-
band maintained that from that time she
became less healthy than formerly. She,
however, returned te work, and, up to
Christmas-day, continued her usual avoca-
tions with her accustomed activity, frequently
carrying sacks of two hundred-weight up
and down stairs throughout the whole day.
She had been subject to winter cough, and
her husband appeared to think that she used
sometimes to have attacks of fainting pre-
viously to her last illness, but her employer
maintained thatshe was never short-breathed,
and that he had never heard of her being
faint : his expression was that ** she could do
the work of a man.,” Her attack com-
menced on Christmas-day, or soon after-
wards, On that day she had a quarrel with
her husband, when it is stated that he struck
her several blows on the side, and she, from
that time, complained of pain in that situa-
tion. This, however, does not appear to
have attracted much attention, except that
she was unable to go to work. On'the gundaj'
following, she had another quarrel with her
husband, when the neighbours interfered.
On Monday she was very unwell, and on
Tuesday she took to her bed, complaining
of pain in her left side, which she ascribed
to a blow from her husband. She now sent
for Dr, Jewel : that gentleman observed the
presence of a cardiac bruit. On the 3rd of
February, when Dr. Lloyd first saw her, she
had been ill five weeks ; she lay on her left
side, with an anxious expression of counte-
nance, and peculiarly harassed though not
difficult or laborious respiration, with every
now and then a long deep-drawn breath,
followed by a number of short inspirations,
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and radials, and distension of the veins of the
neck, with tenderness of the epigastrium. A
loud and distinet bruif de soufflet was heard
at the upper part of the sternum, at the
moment when the ventricles contracted, prov-
ing that the obstruction must be at the outlet
of one of those cavities, while the situa-
tion in which the noise was heard, and
the distension of the veins poiuted out
the right as the one implicated. The
only material differences between these two
cases were, the circomstance that in the
former the patient could lie down, while in
the latter he could not, and the increased
action of the carotid and radial arteries in the
latter. On examination, the pericardium
was found adherent to the surface of the
heart in every part; the heart itsell was
enlarged to twice its natural size, and its
substance was very much softened, and so
changed in texture as almost to have lost its
fibrous appearance. A part of this change
might be owing to the decomposed state of
the body, but certainly not all of it. The
walls of the cavities were thickened, but not
in proportion to the increase in size of the
whole heart; the cavities themselves, and
especially those on the right side, being
much dilated. At the origin of the pulmo-
nary artery, a fibro-cartilaginous structure,
as large as a small egg, was found almost
surrounding the artery, which was so much
diminished in calibre that it would scarcely
admit the little finger; beyond, the artery
retained its usual size. There was also found
to be a large aneurism of the aorta, which
had burst.*

Obliteration of the right pulmonary
branch by an aortic aneurism.—The col-
lection at Fort Pitt contains a preparation
taken from the body of a corporal, about
33, who died of phthisis pulmonalis,
in which the right branch of the pui-
monary artery is completely closed at its
origin by the pressure of a small aneurism
arising from the concavity of the aorta, near
its base, The closure was permanent from
adhesion. The inner coat of the pulmonary
artery contiguous, had lost its natural
smoothness. This disease of the vessels was
never during life, the symptoms

- being only those of ordinary phthisist.

Congenital narrowness of the pulmonary

.~—Dr. Barlow has described a highly
interesting class of cases of young patients
who have suffered from birth n}'ri: an :m-
perfectly developed condition respira-
tnr;rnpp!;nm, the thorax being more or less
narrow or deformed, the trachea small, and
- the lungs ill expanded, who, at or about the

* MEDICAL GAZETTE, vol. X. p. 221. 1
t Third Fasciculus of Anatomical Drawings
selected from the Collection of Morbid Anatomy
i;!t ttnha Army Medical Museum at Chatham.
vi.
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period of puberty, are liable to become the
subjects of grave cardiac symptoms; and
eventually to die from the effects of obstruc-
tion to the circulation. In such cases it is
generally found that the left cavities of the
heart and aorta are either normal in size or
below the natural capacity.* The right cavi-
ties are more or less dilated and hypertro-
phied, while the pulmonary artery remains
small, and, what is very remarkable, has
occasionally been found by Dr. Barlow to
be really below its usual standard capacity.
This obtains so long as the vessel remains
healthy.

I have myself observed a few instances
in which the right ventricle had become
hypertrophied in consequence of the long
obstruction, and in which the pulmonary
artery remained small, independently of any
apparent organic fault in its texture ; but
it is, undoubtedly, far more usual to find
this vessel more or less dilated, in cases
where the circulation through the lungs has
been long and severely impeded.

The tissues of the pulmonary artery, being
naturally far more extensible than are those of
the aorta, probably do not undergo precisely
the same changes of dilatation, &c., coinci-
dently with the occurrence of hypertrophy of
the right ventricle, as do the structures of
the aorta under parallel circumstances, The
right ventricle appears to be capable of
becoming hypertrophied before the pulmo-
nary artery has undergone any remarkable
or proportionate dilatation; and this may
be especially the case in those instances
where (as Dr. Barlow argues) the vessel is
small from originally faulty development.
Should the patient’s muscular system be
weak (as usually happens in this class of
instances), it is probable that the ventricle
will also become dilated before a similar
change occurs in the artery : the muscular
tissue of the former depending more for its
tone upon nervous influence than does the
elastic fibrous structure of the other. The
presence also of a freely acting safety valve
on the right side of the heart, and a healthy
condition of the abdominal vessels, will, at
the commencement of these cases, have con-
siderable influence in relieving the pulmonary
artery ; while, on the contrary, a close
tricuspid, and obstructed abdominal circu-
lation, would tend greatly to hasten its dila-

m— o mEm——————— e

#* In some cases the left auricle and ventricle
are dilated, while the aorta remains small, al-
thun{_lt:: I‘rﬁe from nngr:in‘;m of o ic .

is has not m oCcu in Very young
lnllvidunls; in the case of the middle-aged man,
the state of whose lungs I have described in the
chapter on pulmonary apoplexy, the orifice of the

onary artery was nearly of the ordina

capacity, althourh some of its branches were
greatly obstructed by old coagula. The heart
was h hied, and the aorta somewhat















































































