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structure appears to be far less fully de-
veloped in the ascending pulmonary artery
than in the aorta, and the latter wvessel
seems to owe its vertical elasticity principally
to the tissues which are disposed upon the
exterior of its middle coat. As I shall
endeavour to shew, it is probably to the
rudimentary development of the sub-epithe-
lial fibrous tissue in the ascending pulmo-
nary artery, that the comparative rarity of
semi-cartilaginous and earthy interstitial de-
Kwits in this portion of the arterial tract is
ue

The question of the comparative size of
the pulmonary and aovtic orifices has oc-
cupied the attention of many anatomists,
the results of whose researches have heen so
greatly at variance as to leave the matter
altogether in an undecided position; one or
two authorities declaring that the pulmonary
ostium is decidedly narrower than the aor-
tic; while the majority concur in the opi-
nion that the former is naturally the wider
of the two.

To ascertain the true natural relative size
of these two vessels is certainly a matter of
no slight difficulty. It will be found
comparatively easy to discover the dimen-
sions of the aorta, which may be readily
measured without producing any extension
of its tissues, but it will be seen that to
take an accurate measurement of the width
of the pulmonary artery, without stretching
its thin and yielding coats, is a piece of
manipulation which requires considerable
tact and caution. It is almost impossible to
‘measure this vessel either by compasses, a
rule, or a cylinder, without either allowing it
to remain in a partially collapsed state, or
producing an amount of dilatation which,
of course, does away with the accuracy of
the experiment. In measuring the respec-
tive width of these vessels in recent sub-
Jects a fallacy is also liable to arise, from the
fact that, under ordinary circumstances, the
right cavities and vessels of the heart are, at
the moment of death, in a state of extreme
distension, while those on the left side are
comparatively empty,—under which condi-
tions the pulmonary artery is, in a great
measure, prevented from undergoing that
degree of tonic contraction which is known
to occur after death in the whole of the
systemic arteries. Lastly, it appeuars to
be certain that, in by far the larger
number of individuals, the temporary ob-
structions to which the pulmonary cir-
culation is always liable, produce a cer-
tain degree of permanent dilatation of
the artery, which slight dilatation, notwith.
standing the exceeding frequency of its oc.
currence, the early age at which it is often
established, and the unquestionably healthy
condition of adjacent parts with which it is
¥ accompanied, must, in reality, be

considered as a decidedly abnormal and mor-
bid state.

I have taken exact measurements* of
four pulmonary arteries selected with the
greatest caution from young well-formed
adults (three males and one female), whose
deaths had been produced by causes not
directly influencing the cardiac and pul-
monary functions : and in whose lungs and
circulatory apparatus no disease conld be
discovered. In these specimens I found the
average measurements of the pulmonary
orifice to be as follows :—Circumference—
immediately above the valves, 324 English
lines ; directly below the valves, 383 English
lines.

In eight cases, the average measurement
of the upper (and narrowest) portion of
the aortic orifice was also within a very
small fraction of 324 lines. The average
width of the lower part of the aortic orifice is
364 lines—nearly two lines less than that of
the corresponding portion of the pulmonary
artery ; but it is evident that in measure-
ments of this kind, the width of the nar-
rowest part of the outlet is the point of
most importance, as it alone represents the
dimensions of the orifice, by which the
blood has exit from the ventricle. The
greater width of the lower part of the
pulmonary ostium must not be regarded
as the effect of .dilatation—it is due to
the peculiar form of the right ventricle,
which is naturally rather broader at its
upper part than the left. From the cau-
tion which I employed in choosing these
specimens with reference to the stature,
age, and cause of death of the indivi-
duals—rejecting many scores of specimens
to which more or less objeclion might have
been made on account of the height of the
subjects, the causes of dissolution, or the
engorged or otherwise faulty state of the
lungs—I have no hesitation in stating my
conviction that the size of the two arterial
outlets of the heart is naturally the same,
and that every departure from this corre-
spondence must be regarded as a diseased
condition.

* The mode in which I have always been in
the habit of measuring the orifices of the large
arteries, and which I believe to be the least
nmiepti'hle of error, is to lay the vessel open by a
vertical incision, without removing it tgmn tx;;u:
heart, or subjecting it to any rough manipulation,
and to place across the part of which it is re.
quired to obtain a measurement, a piece of com.-
mon twine which has been previously sufficiently
wetted to enable it to adhere to the whole inner
circumference of the artery : when the string has
been accurately applied in a direct line across
the vessel, its ends are cut off on either ide pre.
cisely at the spot where they touch the ﬂi?l)?im
eldge of the middle coat of the artery, and the
measurement of the portion of string thus sepa-
rute? IiE lmmedu{:lhukm '1‘11‘1iui.1 of course,
precisely represen e W of the vessel t
which it has been applied. :
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both ventricles, and was dilated. The pulmo-
nary artery was imperforate as far as its
bifurcation, and its branches received their
blood from the aorta, through the ductus
arteriosus. Therightauricleand ventricle were
larger than the left. The child was cyanosed.

Mr. Howship's case* was that of a
female child, mt. 5 months, which had
suffered from cyanosis and frequent suf-
focative attacks. The heart was found
much larger than ordinary, the right
ventricle was strong, the walls of the
left wasted, the left auricle exceedingly
small, and almost incapable of transmitting
blood, Both ventricles communicated with
the aorta, which, however, arose from the
right. A rudiment of the pulmonary artery
was with difficalty discovered—it arose in
the usual situation of that vessel, but it was
imperyions, and had no eommunication with
the ventricle. It terminated below in a
small ligamentous cul de sac close upon the
membrane lining the cavity of the ventricle.
The upper part of the pulmonary artery,
which was distributed as usual to the lungs,
was freely supplied by a pervions ducfus
arteriosug.

Dr. Spittal + has recorded the case of a
female child, born at the full period, which
presented nothing anomalous in its external
appearance, except that the integuments
were observed to be of a bluish-purple
colour, especially over the extremities. The
colour of the skin varied in intensity, being
sometimes darker than at others. The
child took its nourishment freely, and, for
the first few days of its existence, appeared
to be doing well. This state, however, did
not continue ; the infant began to refuse its
food, and became subject to frequent at-
tacks of syncope, in one of which it was re-
ported to have expired, having lived only
23 days. On examination, the heart was
found to be nearly of the usual size. The
walls of the right ventricle 3-16ths of an inch
in thickness, those of the left 1-4th of an
inch thick. The cavity of the former was
greatly larger than that of the latter. The
tricuspid and bicuspid valves were of their
natural structure. A slight deficiency ex-
isted in the upper part of the seplum of the
ventricles. Immediately above this the
aorta arose; it was larger than ordinary as
far as the ductus arteriosus, being a guarter
of an inch in circumference, but beyond this
point the vessel was not examined. The
radiment of the pulmonary artery arose
from the usual situation at the base of the
ventricle close to the aorta, by a very small
vessel of the usual structure, but capable of
admitting only a very small probe, and quite

* Edinburgh M .
vol. ix..p. ooy, “edical and Surgical Journal,

t Ibid. vol. xlix. p. 109,

1_1_?

impervious at its origin. In passing up-
wards, the vessel became rather abruptly
enlarged in breadth, and, immediately be-
yond the ductus arteriosus, divided into its
right and left pulmonary branches. The
duefus arferiosus was open, and admitted a
large probe freely. The auricles were
naturally formed. The foramen ovale was
capable of admitting a goose-quill. Itis
stated that anscultation revealed nothing
unusual in the action of the heart.

Dr. Houston observed a good example of
this kind of malformation in a male child
which died at the age of 18 months. It was
cyanosed from birth, and about the sixth
month, when teething began, it had several
convulsive struggles, one of which termi-
nated in total insensibility and apparent
death ; it was recovered, however, by infla-
tion of the lungs, &ec. It finally expired
in a convulsive struggle. The venze cavee
and their leading branches were unusually
dilated ; the heart larger and firmer than
natural ; the right auricle double the ordi-
nary capacity and thickness; the foramen
ovale round and wide. The right ventricle
was larger than the left. The tricuspid
valve was perfect. The ventricle had no
communication with the pulmonary artery ;
the passage from it into that vessel was
totally blocked up. The left auricle was
small and empty ; the left ventricle exhi-
bited nothing singular in its size or struec-
ture, but communicated with the right by a
large round opening in the venfricular sep-
tum. The aorta at its origin was much di-
lated ; the ductus arteriosus was large and
pervious, and served as a trunk to the
branches of the pulmonary artery. The
pulmonary artery, though inconsiderable,
was pervious down to its point of attach-
ment at the ventricle *

There are two specimens of this kind of
malformation in the Museum of Guy's
Hospital.

That numbered 1379 is evidently the
heart of a very young infant. The aorta
arises from both ventricles. The pulmonary
artery 1s quite closed at its origin. This
artery communicates above with the aorta
by the pervious canalis arteriosus. There
15 an aperture in the upper part of the
veniricular septum.

The preparation marked 138059 is also
from ayoung infant. A large aorta springs
from hoth ventricles above the wide aperture
in the ventricular septum. The orifice of
the pulmonary artery is quite obliterated.
There is a small opening in the auricular
seplum. The arterial duct is pervious,
The right ventricle is not very powerful,
but is stronger than the left. The right
auricle greatly dilated ; the left very small.

* Dublin Hospital Reports, vol, v, . 284,
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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 ths_lﬁft
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
tendines of itsanterior curtain were ruptured,
their extremities being loaded with fibrinous
deposits. Both auricles were large. The
Sforamen ovale was closed ; but, below it,
there was a narrow circular opening through
which a common director could be passed
from ecither 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 anriculo-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 opague. 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 wsual 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 fatall
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 cirewlation supplied by
supernumerary arteries from the aorta or
ifs 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, I
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
subclavian. 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
vears of age, who had laboured from his
birth under the usual symptoms of morbus
ceeruleus, had several times suffered from
h®moptysis, 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. 1 could not
discover any opening in the auricular sep-
tum. The right ventricle was remarkably
capacious and strong, and communicated
with the left (which was unusunally 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 situation, 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 vemfriculo-
pulmonary opening, but it was completely

* Otto quotes instances where this was ob-
served in the lower mammalia. Legallois
noticed it in a rabbit. Otto also saw, in a
;J.unhén mnn:ﬁer, an artery fmuln the innominata
runk pass an accessory lung, (Selt. Beoh.
Part I. p. 16. 1 shall have to n.llu.g.e to in-
stances of this kind). it
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occluded by a dense membrane of fibrous
structure. Immediately above this partition
a narrow passage (the ascending portion of
the pulmonary artery) extended upwards to
the back of the aorta, where it divided
into two branches; one of these appears to
have passed to the right lung, and the other
15 again subdivided into two. 1 believe that
the lower of these went to the left lung,
and that the upper received blood from some
aortic branch. The arterial ligament passed
directly from the upper and inferior part of
the ascending aorta to the point of diver-
gence of the two main pulmonary branches.
In the portion of the aorta which remained,
there were not any vessels which could have
conveyed blood to this rudimentary pul-
monary artery, but this must, in all proba-
bility, have been supplied by branches aris-
ing either from some of the large vessels of
the arch, or from some part of the descend-
ing thoracic aorta. ‘'I'hat thesupply was re-
ceived from the latter source is rendered
extremely improbable by the fact that, im-
mediately distal to the left subclavian artery,
the tissues of the aorta were considerably
thioner and weaker than they were a short
distance above this point, rendering it pro-
bable that a somewhat diminished current of
blood passed through the descending part of
the main artery. Two or three of the ori-
fices of the superior aortic intercostal arte-
ries were left attached to the vessel, (which
had been divided obliquely immediately an-
terior to the origin of the left subclavian) :
these were of the natural size: hence the
further improbability that the pulmonary
artery received any supply from the aorta
below its arch. The origins of the brachio-
cephalic and left carotid arteries appeared of
the crdinary dimensions, and did not seem
to have been capable of admitting more than
the usual quantity of blood. The left sub-
clavian had been severed, and therefore it
was impossible to judge of either its dimen-
gions or its course, but the obliterated state
of the arterial duct, the undilated condition
of the brachio-cephalic, left carotid, and in-
tercostal arteries, and the thinness of the
coats of the descending aorta, appear to
render it a perfectly fair conjecture that the
pulmonary artery could not have received
its supply of blood from any other source
than the left subclavian.

Whatever uncertainty may attach to the
manner in which the pulmonary artery was
supplied with blood in this remarkable case,
its detail affords one or two extremely in-
teresting facts—as shewing for how long a
time an individual may survive, although
suffering from so extreme a malformation,

- and as proving that the natural closure both
of the arterial duct and the ovalian foramen

may be effected, even in a case where there :

is complete occlusion of the pulmonary
ostium. The heart is preserved in the
Museum of St, George's Hospital.

The following case, by M. Bigger*
affords a rare example of absence of the
pulmonary artery, the lungs being supplied
by a supernumerary vessel from the arch of
the aorta. An infant which, from the fifth
day after birth, had been affected with eya-
nosis, died at the age of 54 months, of con-
vulsions and dyspneea. The left ventricle
and auricle of the heart were found to be
much smaller than the right. The foramen
avale was still patent. The pulmonary
veins were much contracted, but no traces
of the [true!] pulmonary arteries could
be detected. The aorta arose from the
septum of the two ventricles, and commu-
nicated with both. A eonsiderable arferial
braneh, about the size of the arleria in-
nominata, was given off from the arch of
the aorta, and was distributed to the lungs.

In Janu 1842, Mr. G. Smith de-
tailed, at the Westminster Medical Society,
the case of an infant which attracted atten-
tion soon after its birth by the dark colour
of its skin. It, however, went on pretty
well, and appeared in good health, except
that it was subject to attacks of crying, with
shortness of breath, at which time the blue-
ness of the surface was very much increased.
It died suddenly at the age of eight months.
The body was plump and fat. The heart
was large, the right auricle and ventricle
were of great extent, and composed the
greater portion of the organ ; the right ven-
tricle was more muscular than natural, and
the left had the small proportions proper to
theright. The pulmonary artery was want-
ing, with the exception of what appeared to
be the small rudiment of one going in a
direction towards the ductus arteriosus. The
aorta, which was very large, arose from both
ventricles, the ventricular sepium being in-
complete. The vessels branched off from
the arch of the aorta as usual; but, in addi-
tion to these, there was an artery about the
size of the subclavian arising from the under
surface of the arch. This shortly divided
into two branches, which were distributed
one to each lung. There were three or four
small pulmonary veins, which passed to the
left auricle. The foramen ovale was open
sufficiently to admit a goose-quill in an
obligue direction.t

As the precise spot from which the super-
numerary branch arose in the two cases just
quoted is not mentioned, and as no re-
ference to the arterial duct is made in either,
it would be difficult to judge whether the

* Wochenschrift fur die Gesammte Heil-
kunde, 1839, No. 86; and Edinburgh Med. and
sumim‘l Jﬂumﬁlj I"l'.lru ]?l pl Hl

+ Lancet, Jan, 15th, 1842,
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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 distinet 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 oceyered
intends to publish the case, I shall make no
further allusion to it at present.

Dr. Shearman, of Rotherham,* details
the case of a delicate female child, setat,
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 Wias more
prominent than the right. *There was a
Jiat 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 cartilage,
with the first beat, which decreased in in-
tensity as you left that gpot ; 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 hemoptysis to a greater
or less extent, accompanied {-y symptoms of
eyanosis ; during the intervals she had ve
little if any cough, but she was not capable
of taking any exercise without producing
Yery rapid respiration and a violet eolour of
the skin, on which occasions the jugular
pulsation was very great, She died of he.
moptysis about nineteen months after she
Was first seen by Dr, Shearman,

__ Both lungs were found very full of gre
tubercle, The heart, with its pericardium
Aattached, weighed ten ounces, The right
Ventricle was considered by Dr, 8. to be on
the left side of the heart, and the right side
OF the heart constituted the apex, instead of
o ?

st Tgpancil

{

Med, and Surg, Journal, July

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 anricle by the tricuspid
valve. The semilunar valves of the pul-
monary artery were quite rudimentary, and
the author appears to think that the lungs
did not 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 could not
be ascertained.

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

Mr. Fearnf, 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 grdi-
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 flujd
blood, and its communication with the ven.
tricle was cut off by a thin membrane
stretching across its commencement. The
upper part of the septum ventricutorum 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 The left
auriculo-ventricular opening was natural,
The ductus arteriosus was closed. This
interesting case appears to have been jn
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
monary artery was supplied with blogd—
whether from dilated bronehial vessels, or
Supernumerary branches from the arch or
elsewhere,

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

*Ina auhm:qmmt communication Dr, Shpar
man mentions “ that the yer small orifice, like
A minute vein, connected with the smngl] auriele,
had, he feels convinced, never been used as g
pulmo vein. '

Bulletin de 1a Soc. Anat, t. ii, . 68,
':Ijrl;limt, Nov. '..'lla,.l tf:m:rl, I 312,
servations o eherches sup | 7
on Maladie Bley it s

» rar IS, Gintrac, M, p, 1301,
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to the duties performed by the external epi-
¢ and external thoracic veins, and

the internal mammary and epigastric arteries,
which, under ordinary circumstances, are
merely engaged in conveying blood to and

from the integumentary and muscular strue- |

tores in their vicinity, but which are also the pulmonary arteries and veins are in an

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 bleod 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 oceurs late in life, functions of this
kind cannot 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 regard 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 inqguiry, 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 : g have, how-
ever, occasionally been inclined to attribute
the determination of pulmonary congestion,

oplexy, 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 gitu, which can rarely be done. Still I
think that this suggestion deserves investiga-
tion, as it is evident that any cause which
tends to promote congestion or inflammation
of the lungs must be greatly aggravated
where the vessels which anastomose with

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 pneamonia, 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 quoted by Professor Tiedemann,
it is mentioned, that *'the first intercostal
arteries were narrowed and contractéd, and
then unusually dilated. The patient—a
soldier, st. 43—had suffered from asthma,
and symptoms 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
ml;iviEr of the ecirculation through those
vessels.

CONGENITAL NARROWING OF THE PULMO-
NARY ORIFICE.L

The great frequency of disease of the pul-
monary orifice occarring during intra-uterine

* In cases of ?ulmuna.ry congestion, where the
aortic orifices of the bronchial and ;? inter-
costal arteries were almost obliterat %}.thich
ening, &c., I have found the trunks of those
arte 1es externally to the aorta unusually wide:
but this is an uncertain condition, as it may
probably depend upon delay to the passage of
the blood through these vessels consequent upon
diminished cardiac impulse.

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

¥ A Leprotus in Comment. Bonon, vol. i.
I 345 and 353,

¥ In quoting a very extended series of cases, a
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life, compared with similar lesion of the
aortic ostium, cannot fail to be observed.*
The aorta, it is true, is liable to several
lesions of congenital origin, among which the
fusion of its valves into a funnel-shaped
channel is one of the most striking; but,
during intra-uterine life, the functions
of the aorta are light compared with
those performed by the pulmonary artery,
upon which mainly devolves the office of
transmitting blood to the lower part of the
body, and it is not surprising that, during
the earlier months of foctal existence, ob-
struction to the circulation,depending, it may
be, either upon malposition of the body of the
infant, pressure upon the umbilical cord, &e.,
or upon faulty conditions of the lungs, should
determine the occurrence of imperfection or
irreparable lesion in the delicate tissues about
the pulmonary orifice, while the aorta, being
less influenced by these or any other causes
of obstruction, escapes uninjured.

Whenever, in more advanced life, the
pulmonary artery is called upon to perform
an unusual ¥ or too active function, it is
found to be as liable to various forms of
structural disease as is the aorta.

Congenital narrowing of the pulmonary
ostium has been noticed by a large number
of observers ; and several writers have, to a
cerfain extent, discussed the pathological
relations of this lesion. Among others,
Sandiforth, Hein, Louis, Dr. Craigie, and
Dr. Stillé, have made it the subject of
especial notice. The lesion is not by any
means one of very common occurrence, as is
proved by the fact that more than two
instances of the kind have rarely been noticed
by the same observer ; relatively, however,
it cannot be regarded as by any means rare,
for it presents itself more frequently than
does any other of the graver kinds of mal-
formation to which the heart is liable. I have

Inrge number of which correspond in many par-
ticulars with each other, I have, of course, heen
compelled to abridge many of the narratives,
merely retaining, in each, those details which best
illustrate the nature and effects of the lesions ob-
served in the pulmonary artery and remainder
of the circulatory system, and omitting many
facts which certainly add much to the pathologi-
cal value of most of the cages as they appear in
the original works. The utmost that I have
been able to effect, consistently with due brevity,
has been to retain the most prominentand essen-
tial features of each case in such a manner that
the perusal of the whole may furnish the reader
with a complete view of all the symptoms which
attend cyanosis, and of all the effects which
have been noticed to result in the system from
congenital malformation - of the pulmona
artery. For the entire details of each case
must refer my readers to the original narratives.

* Innineteen cases of congenital malformation
of the heart, described by M. Louis, there was
contraction of the pulmonary artery in ten ; but
of the aorta, only in one, \ ’

+ As in cases where the main Arteries com-
municate freely by the ductus arteriosus,

met with notices of about 60 well-marked
instances of the kind, and might, doubtless,
have obtained histories of many others, had
it appeared necessary to extend my search
still further.

Congenital arctation of the pulmonary
orifice may occur in an almost infinite variety
of forms. Oeccasionally there is found a
very narrow passage, either confined merely
to the ostinm of the vessel, or involving
also a portion of its ascending canal. This
strait is generally rendered uneven by warty
or ossific elevations. In other cases the
orifice is less narrow than in the preceding
instances, its sides being furnished with in-
distinct traces of rudimentary valves.
Cruveilhier, Craigie, and many other ob-
servers, have deseribed cases where the
pulmonary orifice was furnished with an
imperfect valvular apparatus, in the form of
a transverse or conical partition, having an
aperture in its centre, and presenting a
smooth suorface below ; but abowve, three
slightly elevated ridges which are apparently
rudiments of the free edges of sygmoid
valves (diagrams a and #). This is the state

of parts most frequently noticed in cases of
congenital narrowing of the pulmonary
orifice. A very similar appearance is
occasionally seen in the aorta. In some -
instances the mouth of the artery is occupied
by a thimble-shaped membrane, perforated
at its apex, and smooth on both surfaces
(Fiz. ¢). Several cases have oceurred in

H
.,-'--""i;r-_

which the obstruction bas been due to ex-
crescences adhering to the valves, Anin-
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stance is noted by Kreysig,* where the
pulmonary artery was narrowed only on one
gide. 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 described
by Dr. Elliotson, as oceurring 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 ).

In a 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
- marrow, and life is prolonged for several
| years, the constricted part usually has a
. tendency to be forced upwards by the im-
| pulse of the ventricle. We have seen that
| insome 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

: ﬂt:n Herzkrankheiten, vol. iii. p, 104, quoted by

upwards, and may form 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 be
proportioned to that of the wventricle.*
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
open state of the ventricular septum ; but this
view would generally be erroneous—as, in those
numerous cases where, the pulmonary artery
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 septum from right to left, however freely it
may do 5o in a contrary direction ; in these cases
also the ovalian foramen is not unfrequently
closed. In hearts which I have seen, where o free
opemns_ri-— g ntly the result of ulceration—had
long exigted hetween the ventricles, the pulmo-
nary artery was not diminished in size. Tna
few instances, however, (as for example in that
which will presently be ?uuted 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
uuptu{u hﬂiri:g',; ofmplﬂ;n}, qtr]im nnrrumm 'ﬂeu of the
vessel may be, in part, owing to the diversion of
the stream into another course,
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ties, that, where the pu valves are
concreted, rendering the orifice of the vessel
extremely narrow, the artery above is not
contracted, but is occasionally rather dilated.
I have frequently observed a similar con-
dition of parts in the aorta. It is evidently
attributable to delay of the blood in that
part of the vessel, the fluid remaining almost
uninfluenced by the cardiac impulse in con-
sequence of the unyielding state of the
ostium. Under these circumstances the
aorta is liable to become considerably di-
- lated ; but, in the specimens of the lesion in
question which I have seen, the pulmonary
artery was rather below than above the
ordinary standard.

It is probable that, although a normal
valvular apparatus is absent in these cases,
regurgitation of blood into the ventricle oc-
curs in but a very small proportion of in-
stances. The arterial aspects of the con-
tracted orifices are occasionally clothed with
small distinet masses of organised vegeta-
tions, which freely admit of the passage of
blood into the artery, but afterwards close
together and prevent reflux. A very curious
arrangement of this kind is observable in a
heart preserved in the Musenm of Guy's
Hospital. (fig. g.) The details of this case

g

will be mentioned hereafter. In most of
the examples where the rudiments of the
sygmoid curtains form an elevated cone
projecting upwards into the vessel, this ap-
paratus in reality constitutes a very efficient
valve. In many of these cases the me-
chanism of the parts is very similar to that
of the small glass ink bottles which are con-
trived in such a manner as to be carried
ﬂpﬂﬂ. in the pocket without escape of the
fluid.

The only difference is that the sides
of the funncl-shaped valve of the artery
(a, a), require to be pliable, and capable of

being pressed together ; were they wholly
inelastic, like those of the conical glass tube,
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(&, &), they would admit of some degree of

reflux at evey ventricular diastole. It,
however, rarely, if ever, happens in the
pulmonary artery that the malformed valve
altogether loses its pliability. In a few
cases, where the communication with the
ventricle is direct, or where the orifice of
the artery is formed by a large circular
opening in a transverse membrane, regurgi-
tation may occur; but these are, I believe,
exceptional and rare instances.

It is remarkable how extreme a degree of
narrowing of the pulmonary orifice may
exist without producing fatal interruption to
the circulation. I have never seen or heard
of any instance where the area of the aortic
opening had become reduced to less than the
diameter of a common writing-quill, but a
considerably greater degree of arctation of
the pulmonary orifice has been noticed even
in persons above the age of ten years, and
this too in cases where it was not observed
that any supernumerary arteries communi-
cated with the lungs. There frequently,
however, remains a doubt, in such cases,
whether the luugs may not have received an
indirect supply of blocd from other sources,
which passed undetected ;—and it must be
observed that, here, patency either of the
auricular or ventricular septa, or of both,
is usually present; a means of relief to the
right ventricle which is not afforded to the
left in cases of aortic obstruction. It will
also be remembered that, in the former in-
stances, the entrance of blood to the ob-
structed vessel is greatly aided by the action
of the lungs—the respiration, in many of
these cases, being increased in rapidity evi-
dently for the purpose of, in some measure,
compensating for the scantiness of the sup-
ply of blood to the lungs by the quickness
of its transit,—a point which has been very
ably argued by my friend Dr, Lloyd. It
will be observed that, in cases of this de-
scription, the duration of life depends far
more upon the strength of the right ventri-
cle, and the expansibility of the lungs, thlm
even upon the size of the vessels by which
the pulmonary circulation is carried on—a
fact of no small practical moment.

In classifying the cases where the pul-
monary orifice has been found congenital
narrowed, reference shounld especially be hat
to the relative position which this vessel,
the aorta, and the ventricles, are found t0
occupy in the several instances; as the va-
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riations which occur in this respect are ex-
tremely marked, rendering the degree of
malformation very far indeed more salient
in some cases than in others; and espe-
cially as it is found that such variations

of the circulation, and distinctly affect the
viablity of the individuals whe suffer from
these malformations.

Still it appears preferable to arrange the
cases according to the degree of abnormal
communication which is observed to exist in
the several instances, premising that the
modes in which the large vessels are found
to be given off from the heart, in cases of
arctation of the pulmonary orifice, are as
follow :—

1. The aorta arising from the right ven-
| tricle, the narrowed orifice of the pulmonary
| artery being situated to its left, and ante-
riorly., The septum of the ventricles pierced
by a rounded opening, which may either be
| confined to the upper portion of the par-
| tition, or be so extremely wide as to leave

: the ventricles separated merely by a slightly

| l'unnnryarterr. nearly midway between the
ventricles, and above the ventricular septum,
| which terminates by a crescentic margin
| below the ostium of the vessel ; thus leaving
an aperture of greater or less size through
| which both wventricles communicate alike
| with the arteries and with each other,
| 3. The narrowed pulmonary artery and
the aorta arising, as usual, from the right
: and left ventricles, with or without a rounded
| aperture in the ventricular septum.
| Although by far the larger proportion of
| instances in which these malformations occur
|are congenital, it occasionally becomes a
| matter of difficulty to decide whether many,
(if not the whole, of the abnormal appear-
lances are not the results of comparatively
irecent disease. In the cases of the first and
isecond orders, just described, sach a doubt
icannot for an instant be maintained; a
single glance will shew that the principal
l:sions are congenital, although morbid
ichanges of later date may have been su-
iperadded ; but with regard to the third class,
it is often by no means easy to decide ;—in
such cases an opinion can only be founded
jupon a m'nute examination of the struc-
tures, and a knowledge of the duration and
character of the symptoms during life.
The following arrangements of parts have
seen observed in cases where the orificeof the
oulmonary artery was congenitally nar-
owed. (1.) The pulmonary circulation
ipplied enlarged bronehial arteries,
'2.) The auricular and ventricular septa
mperfect ; the ductus arteriosus remaining
: ,_ne:nl:ly en. (3.) The foramen ovale
| arterial duct permanently open; the

produce considerable difference in the state | (

elevated falx, 5
2, The aorta, originating behind the pul- |

ventricular septum being complete. (4.)
The arterial duct and ventricular septum
pervious; the foramen ovale perfectly ob-
literated.  (5.) The arterial duct closed,
the ventricolar and auricular septa perforated.
6.) The wventricular septum, only, incom-
plete. {7.) Patency of the foramen ovale
only. (8.) Entire absence of any unnatural
communication either between the cavities of
the heart orits great vessels. A collection of
examples of each of these kinds of mal-
formation will furnish some interesting
data illustrative of the pathology of the
circulation.

(1.) The pulmonary orifice contracted—
the lungs supplied by enlarged bronchial
arferies.

Reference has been already made to a
class of cases where—the ostium of the pul-
monary artery being congenitally occluded,—
the supply of blood to the lungs is in part
or wholly furnished by dilated bronehial
arteries, arising from the descending thora-
cic aorta. The following case proves that a
similar arrangement may obtain where the
entrance of the pulmonary artery is merely
extremely narrowed. It is, however, the
only well-marked instance of the kind with
which I am acquainted.

M. Jacobson describes* the heart of a
boy who died with morbus cerulens, and in
whom the aorta, which was considerably
enlarged, was given off from the right
ventricle. The pulmonary artery was not
more than one-fourth the size of the aorta,
its ostium being greatly contracted by
thickening of its valves, But, to compen-
sate for this, the &ronchial arferies were
very much enlarged ; three of these vessels
passed off from the right and left sides of
the aorta to the lungs, and a branch was
distributed to either lung from the pericar-
dial artery. - A large opening existed in the
septum aof the ventricles ; the foramen ovale
was almost closed.

IL.—With pateney of the auricular and ven-
tricular sepla and ductus arteriosus.
We have observed that, in by far the
larger proportion of instances of non-de-
delopment or congenital occlusion, of the
pulmonary orifice, the arterial duct remains
permanently open throughout the life of the
mdu_ndual; still, such an arrangement does
not invariably obtain, even in those extreme
mﬁt-ancFe.; and, in cases where children are
b-:n:n with great narrowing of the pulmonary
ostium, it may be stated, as a general rule,
that the obstruction to the circulation thus pro-
duced (however extreme it may be) is usually
not sufficiently great to determine the per-
manency of the arterial duct, This is pro-

E:thle;‘kcl, Archiv. fiir  Physiologie, B. ii.
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bably due to the fact that, to whatever
extent the arctation of the pulmonary artery
may have gone, the entrance of blood
through its mnarrowed orifice is rendered
considerably more free immediately the child
is born, and respiration commences, Are-
tation of the pulmonary orifice is doubtless
a source of far greater obstruction to the
passage of blood from the right ventricle
during intra-uterine life, while the respira-
tory organs are inactive, than it is subse-
quently to birth ; hence we may probably
account for the fact that a degree of ob-
struction in the pulmonary artery which has
been sufficient to determine the persistence
of an opening in the ventricular septum, has,
in many cases, not been capable of prevent-
ing the foramen ovale and the arterial duct
from becoming naturally closed. There are,
however, several instances on record in which
permanence of the arterial duct was atten-
dant upon the form of lesion now under
consideration : still, they are few compared
with those in which the duct has become
obliterated ; not amounting, in fact, to
more than one case in ten. And it will be
observed that in the whole of the following
instances, although the canal was pervious,
its channel had become, to a certain degree,
contracted. And it is probable that in cases
of this kind it never retains that width rela-
tively to the pulmonary artery which is ob-
servedinthenaturally-constructedfoetal heart.
This last observation also applies to the cases
where permanence of the arterial duct is
combined with an obliterated state of the
pulmonary orifice. I believe that, neither
in these nor in any other class of instances
where life has been much prolonged, has the
arterial duct been found to exceed, if ever it
has been seen to equal, one of the main
pulmonary branches of a well-formed indi-
vidual of the same age.

A remarkable instance of this kind of
malformation is recorded by Dr. Cheever®,
The patient was a boy, who died at the
age of 134 years. During the fiist months
of infancy his skin began to assume a purple
tinge, and his respiration became, at times,
laborious. As he grew up, his chest pre-
sented an appearance of deformity. Dyspnoea,
attended with slight cough and occasional
expectoration of blood, continued to increase
until Dr. C. saw him: he was then 12
years of age. He was tall and slender,
having little flesh on his extremities. The
last joints of his fingers and toes were un-
usually long, broad, and bulbous ; the nails
hooked, and of a dark purple colour. The
surface of the body generally was of a leaden
hue ;: but, on the accession of a paroxysm,
some parts, such as the lips, nose, and

* New England Journal of Medicine and
Surgery, vol. v. p. 218, 1821,

ears, acquired a very dark purple tint. He
was very sensible to cold, and the tempera-
ture of his body, when at rest, was below
the natural standard, though easily raised by
the slightest exertion. There were no
marks of a diminished energy of the brain ;
his intellectual powers were good. Attempts
at active exercise produced very severe
paroxysms of palpitation and dyspnoea,
blackness of the tongue and fauces, and all
the most vascular parts of the surface; a
turgidity of the vessels of the neck, an
engorgement of the countenance, and great
heat of the surface®*. These symptoms also
often occurred unexpectedly when he was
not wsing exercise. The paroxysms above
deseribed continued to increase in force and
frequency, and were latterly complicated
with symptoms of hydrocephalus. His
cough became incessant, attended with fre-
quent expectoration of black blood, and
great difficulty in breathing. His eyes,
before prominent and suffused, now seemed
starting from his head ; he was paralytic on
one side, extremities cedematons, bowels
torpid. During his last illness the heat of
his body was very variable, often great.
His pulse was quick and small, but regular.
Deglatition was often suspended, and he
had frequent hsmorrhages from the mouth
and nose. He died reduced to the last
degree of emaciation., Upon examination,
the thymus gland was found large and dis-
tinct, the lungs very small and dark coloured,
and adherent to the ribs on either side, and
very firmly to the diaphragm. Tubercles
were pretty generally diffused throughout
their substance. The cavities of the thorax
and pericardium appeared black and gangre-
noust, but free from serous effusion. The
heart, generally,appears to have been smaller
than is usnal in persons of that age; its
apex was obtuse, and there was a collection
of fat upon its surface, which was remark-
able, considering the emaciation of the sub-
ject. The auricles were distended with
blood. The parietes of the right ventricle
were 50 much inereased in hardness and
muscularity as to render it incapable of

containing more than half an ounce of -

blood. The pulmonary artery was nearly
impervious ; its valves were thickened into
a triangular form, and so much constricted
as to admit with difficulty the eye of a small
probe. The ducfus arferiosus, about half
an inch in length, was pervious, and of the
size of a crow-quill. The sides of the left
ventricle were thin, and its cavity propor-

* In some other cases of cyanosis the body has
been noticed to be liable to intense flushes of

heat.
4+ This was probably an excessive degree of the

um:h{mnm;l nﬂmrn.m:e of the thoracic serons
membranes which has been observed in some

other instances of cyanosis,
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tionally increased. There was a perforation
in the septum of fhe ventricles, just below
the origin of the aorta, large enough to
admit the little finger. Through this com-
munication ligamentous bands, resembling
the chordee tendinem, passed to either ven-
tricle, proving that the perforation was the
effect of malformation, not of disease.
The sepium of the nuricles was entirely
wanting.

M. Obet*, describes the case of a boy
who beeame affected with cyanosis in his
second month, and died at the end of his
3d year. The lungs were found to be
sound, the right auricle was greatly larger
than the left ; the rest of the heart was of
usual size. The foramen ovale was open;
the pulmonary artery very small ; its tunics
were thin, like those of a vein, and its orifice
g0 contracted that it would scarce admit a
probe ; it arose a little in front of the sep-
tum of the ventricles. The canalis arteriosus,
which was very narrow at its origin, opened
into the left subclavian. The sepfum of the
veniricles was deficient towards the base of
the heart. The aorta—larger than natural—
arose above the septum in such a manner
that one of its sigmoid valves corresponded
with the right ventricle. The aorta gave off
its primary branches in an irregular manner,
and passed to the right of the trachea, the
pulmonary artery passing to the left.

III.—The ductus arteriosus and foramen
ovale patent ; the ventricular septum
complefe.

In the following cases the narrowing
of the pulmonary orifice must have occurred
much later than in the instances just quoted.

M. Bapt. Schulerf mentions a male infant
whose nails and lips became blue a few days
after birth, and who lived only 7 weeks.
Upon examination, the lungs were found of
a blackish purple colour. The right auricle
was distended with blood, and its walls were
thicker than natural. The venz cave: and
coronary veins were also distended. The
Soramen ovale was widely open, and its
valve reticular. The walls of the ventricles
were very fleshy, especially those of the
right, the cavity of which would scarcely
admit a small nut. The valves of the pui-
monary arlery coalesced and projected up-
wards, leaving but a very contracted opening.
The orifice of the aorta was much wider than
natural, and its walves thickened. The
arterial duct was narrow. Many of the
mesenteric glands were in a state of sero-
fulous degeneration.

The above case nearly resembles those

* Bulletin des Scien. Med. réd par Grapenon,

1. li:. ﬁ’- :m‘
+* Diss, e Morb. Ceorul. (Eoi
quutﬂlb} Hein. Ceerul. (Enipoute, 1810,

already detailed in which closure of the pul-
monary orifice was followed by extreme
contraction, nearly aproaching to oblite-
ration, of the cavity of the right ventricle ;
the larger proportion of the blood, finding no
early exit from that receptacle, passed freely
throngh the wide foramen ovale into the left
cavities, whilst the pulmonary ventricle
became extremely small. If, however, this
contracted state of the ventricle was not
rather apparent than real, it is probable that
the lungs received a supply of blood from
accessory vessels which escaped M. Schuler's
observation, as the pulmonary circulation
could scarcely have been adequately main-
tained through the narrow ventricle and
elender arterial duct.

M. Seiler* observed the case of a man,
mt, 29, in whiin the chest was found to be
deformed, its cavity being much narrowed.
The lungs were small, collapsed, of a livid
colour, almost approaching to black, and
pressed into the posterior part of the cavity
by the enlarged heart. This organ was three
times larger than natural; its walls were
much thickened, those of the left ventricle
were thicker than the thumb, and presented
traces of ossification. The cavities were full
of blood. The foramen ovale and arferial
duct were pervious, the former very freely.
The pulmonary artery was very narrow, its
valves ossified. The aorta was very large;
its tunics were not thinned.

IV.—The foramen ovale obliterated, the
ventricular sepium and arierial duct
pervious,

An instance of this description is related
by Dr. Houstont. The subject of his case
was a boy, et. 3 years, who died of
phthisis and bronchitis. There was violent
action of the heart, but the pulse was feehle
and the skin cold. The face, hands, and
feet, were of a dark livid hue; this colour
had not been habitual, and ** had only come
on when he laboured under pectoral affec-
tions.” It could not be ascertained whether
violent exercise produced the same effect.
The right auricle was found to be large, the
Sforamen ovale closed. The pulmonary artery
was about half the usual size, and furnished
with two semilunar valves. A smooth
defined hole, large enough to admit the little
ﬁqger. and twice as large as the pulmonary
orifice, led through the sepfum, from the
right ventricle into the upper part of the left
ventricle. The left auricle was small. The
left ventricle of the same size and thickness
a5 the right. The aorta was unusually
capacious ; its valves were perfect. The

——eee

* Horn. Nues. Archiv. Bd. ii. Heft. ii., 13:05
quoted also by Corvisart as from 1
nt WI“EHHEI‘F.” Apae s el

+ Dublin Ifuapita] Reports, vol. v, p, 22,
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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
arferiosus. 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
ceszation of the pulse, and the diminished
temperature of the left arm.

VI.—The auricular and ventricular septa
perforated—The arlerial duct closed.

Many instanees 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
pulmonary artery. In several instances there
has 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. In a fourth set,
the main imperfection has existed in the
auricular partition ; andin a fifth, great con-
traction of the pulmonary orifice has besn
coincident with a very moderate amount of
communication between the right and left
eavities. These diversities of structure have
clearly depended, in some cases;, upon the
period of intra-uterine life at which the
lesion 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 Morh. Carul. Lips., 1813
quoted also by Corvisart and M. Hein, d )

A girl, who bad been cyanosed 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 artery 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 venfricular septum, which was deficient
at its upper part; the wvessel prinecipally
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
JSforamen 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,
®tat. J years, who began to shew indications
of morbus cerulens 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 venfricular sepfum above
which the aorta originated. The foramen
ovale was closed. The ducfus arteriosus
(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 eolumn. 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
earlicst infancy ; and, wlhen sixteen months

* Bullet. de PEcole de M&d. 1807, p. 28,
t+ Quoted by Corvisart, i
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old, began to suffer from convulsive move-
ments of the body, and fainting, during
which attacks the face became completely of
a violet hue. These paroxysms were subse-
quently produced by any unusual effort or
mental emotion. Upon examination, the
heart was found to be larger than natural ;
the aorta arose from the septum of the ven-
tricles. The commencement of the pulmo-
nary artery, which had but two sigmoid
valves, was much contracted. Just above
the valves the vessel was still more con-
tracted ; but, higher up, its diameter was
larger : its coats were thinner than natural.
The foramen ovale was open, and about four
lines in diameter. The canalis arteriosus
(branchial canal ¥), which was completely
obliterated, terminated in the left subelavian
artery, from which arose the carotid of
the same side, while the right subelavian and
carotid originated from the aorta by distinct
openings.

Several cases of this kind have occurred
in which no trace of an arterial duct could
be discovered; a negative fact, it is true,
but one of great interest and weight, coming,
as it does, from a number of very accurate
observers.

Sandifort has given* the history of a
boy who suffered from cyanosis, dyspnoea,
pulsations in the neck, a tumid and livid
condition of the face, constant shiverings,
occasional epistaxis, which relieved his
symptoms, a foul state of the tongue, and
foetid breath. The urine was red, and the
bowels costive. These ayn:ptu;us commenced
at the beginning of the child’s second year,
and continued to increase until the time
of his death, which occurred at the age of
12 years. ‘The lungs are described to have
been found compressed by the enlarged
heart, which was full of blood. The peri-
cardium contained some serum; the right
cavities were greatly enlarged. There was
an aperture in the fossa ovalis which would
admit a probe. The aorta arose from both
ventricles over an aperture in the sepfum ;
the right ventricle was dilated. An excres-
cence on the valves of the pulmonary artery
had so far closed the orifice of that vessel
that it would only admit a small probe.
There was no ducfus arferiosus. The
lungs were small, but not diseased.

Dr. Knoxt relates the case of a female
child, 4 years of age, who had remained in
good health until six months after birth,
when a blueness of the surface was re-
marked, particularly after any exertion,
with constant difficulty of breathing. On
inspection, the lungs appeared to be sound,

— - —
though dark coloured. The foramen ovale
was pervious and pretty large. The pul-
monary artery arose from the right ventri-
c_]e, its ecoats were thin, and it was about the
size of a goose-quill in its diameter: it pos-
sessed all the characters of the artery, such
as 1ts valves, and its division into two
branches. The aorta arose from both ven-
tricles in such a manner that the ventricles
communicated with each other, and with
the cavity of the vessel. Not the smallest
vestige of the ducfus arferiosus could be
discovered ; it seemed never to have existed.

Dr. E. Lexis records* the case of a girl
who was born apparently sound and strong,
and who presented nothing remarkable for
the first year after birth, except, now and
then, a difficult asthmatic respiration. Af-
terwards, severe symptoms of morbus ceru-
leus presented themselves, the little patient
becoming liable to paroxysms of strong
suffocation, which she endeavoured to re-
lieve by bending the body forwards. These
symptoms were subsequently aggravated by
convulsive movements, and painful darting
sensations in the limbs, The pulsation of
the heart was very strong, but irregular in
quality and frequence, and sometimes so
small that certain pulsations could not be
distinguished. The breath was very foul.
The appetite was irregular, and the thirst
increased., She died at the age of 53 years.
The left lung was adherent to the costal
pleura ; the pulmonary tissue contained a
few tubercles. The heart was enlarged, the
parietes of the right ventricle thicker than
those of the left. There was an opening in
the auricular septum large enough to re-
ceive a swan’s feather, but closed on the left
side by a valve, The aorta, of the usual
size, originated above an opening in the
ventricular sepium large enough to admit
the tip of the index finger. A probe passed
into the pulmonary arfery entered the ven-
tricle with difficulty. Between the edges of
the artery and the semilunar valves there
were found a number of blind sacs, into
which the probe passed more than half an
inch. The communication of the pulmonary
artery with the ventricle was about the
diameter of a crow-quill, The arferial
duct was absent.

In a foetus of about 8 months, Ottof
found the heart placed perpendicularly in
the chest, and rather to the right. It was
of the usual size, except that the right au-
ricle was much dilated. The foramen
avale was large enough to admit a small pea.
The left auricle was about a quarter as large
as the right, and had no communication

* Obs, Anat. Path. cap. i y
+ Edinburgh Medical and Surgical Journal,
vol, xi. p. 67.

|

* Lancet, 1845-6, vol. ii. p. 433,
+ Seltene Beob. z. Anat. Phys. u. pathol.
gehOr. Bresl, 1816, p. 11, Quoted by Hein.
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with the left ventricle, There was no ven-
{rieular septum ; both sides of the heart were
of equal strength. The auriculo-ventricular
valve was well-formed. The aorta was
situated more than usually to the right.
The pulmonary artery had three semilunar
valves, was about ope-third as large as
the aorta, and arose to the left of that ves-
sel ; it gave off two brenches to the lungs, but
did not form a ductus arferiosus.

It will be observed that in at least three
of these four cases in which the ductus ar-
teriosus was absent, the pulmonary artery
appears 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
same peculiarity will also be noticed in some
other instances of absence of the arterial duct,
to which reference will be made in the next
section.

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 wvessel, 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 feetus 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 acommunication 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 1 have already hinted at:—in the
class of cases just described, the mon-
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 pulm osteamn occurring at a
time when the arterial duct was fully
formed, but while the inter-ventricular par-
tition was still imperfect.

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 or obliteration of the
ron]munuy orifice determined the non-deve-
:ﬁlmm of the septum cordis—leaving the
Wmou of the organ essentially in

the tion of a single wentricle. In the

four following ecases there is every reason
to believe that the arterial duct had been
open previously to birth, though the ob-
stroction 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 violet ecolour. 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 quicker than
natural ; he oceasionally 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 Iungs were free from tubercles; their
cellular tissue was coloured with blood.
The weins of the chest were unusually con-
gested, but the inferior cava and coronary
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 mot only more capacious, but thicker in
its walls than natural. The pulmonary
artery arose from the superior and central
part of this ventricle by a very narrow mouth

* Op. citat, pp, 37-40,
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letion of her first year, Mr. Ring found
?hat the heart was furnished with two de-
scending vens cavee, one of which termi.
nated in the right, the other entering the
left side of the auricle (which was single, the
auricular septum being totally absent), with
the ascending cavie. The sepfum of the
veniricles was also remarkably imperfect.
The aorta arose from both ventricles. The
pulmonary artery was much smaller than
usual.*

As a contrast to this case we may take
that described by Dr. Nevin.t A boy, ®t.
10 months, first began to suffer from symp-
toms of blue disease about a month subse-
quently to birth. Death occurred during a
violent paroxysm. The heart was found
larger than usual; the coronary veins were
remarkably turgid ; the aorta, at its origin,
was considerably enlarged, and arose equally
from both ventricles. The puimonary artery
was remarkably contracted, and its valves
were firmly attached by their apices to the
internal coat of the artery, and appeared
gsomewhat ossified as their bases. The
arterial duct was closed. The right ven-
tricle was considerably enlarged. The fora-
men ovale admitted a large probe. The
carotid and subclavian arteries on each side
arose by separate trunks.

In other examples narrated in this section,
the inter-auricular communication seems to
have been as narrow as in the instance by Dr.
Nevin, and perhaps even narrower. Indeed,
the existence of a very wide communication
between the auricles appears in these cases
to be a somewhat rare exception to the gene-
ral rule, and the great width of the aperture
may,in some instances, be attributed rather to
dilatation occurring subsequently to birth,
than to an original arrest of development.

The following are interesting examples of
the varieties, both in the anatomical condition
of the parts, and in the resulting symptoms,
which cases of this deseription are wont to
present.

Dr. John Cramptond relates the following
instance :—

A boy had, from his birth, been subject
to palpitation, attended with pain in the left
side. His complexion was livid and sallow ;
the whole surface of his body was extensively
anasarcous ; his breathing was very labo-
rious, and he could not lie on either side,
but was easiest sitting up. The pulse at
the wrist was 140, small, and synchronous
with the heart’s action; but latterly both
became irregular and intermittent. The
measurement of the right side of the thorax

* Medical and Physical Journal, vol. xiii.
P 120,

ptﬁum’u Medical Commentaries, vol. xix.
i éo'n'm of the Dublin College of Physicians,

THE MORBID CONDITIONS OF THE PULMONARY ARTERY.

31

exceeded that of the left by half an inch.
A very loud bruit de soufflel was distinctly
audible in every part of the thorax, and in
the neck. Latterly he suffered from diar-
rheea. His symptoms were, on one occa-
gion, temporarily relieved by a profuse
perspiration. Death oceurred from exhaus-
tion at the age of tem years. Attached to
the right ventricle there was found a super-
numerary cavity which communicated with
the pulmonary artery. This cavity also
communicated with the right ventricle by an
opening large enough to admit the little
finger, and formed under the columnz
carnee of the ventricle. The pulmonary
artery was perfectly destitute of valves; its
lining membrane, at the usual situation of
the valves, appeared a little puckered; at
this spot the artery was contracted, but
above, it was considerably dilated. The sep-
tum aof the veniricies was imperfect, and the
Joramen ovale patent.

Dr, Todd, who also examined this case,
attributed® the formation of the supernume-
rary cavity to a partial dilatation of the
infundibular portion of the right ventricle in
consequence of the obstruction at the pul-
monary orifice. I shall presently have to
quote other cases which bear a very close
resemblance to this.

Mr. A. Napper has relatedt the case of a
boy, et. D years and 7 months, who began
to be the subject of cyanosis and its attendant
symptoms subsequently to a fall which he
suffered at the age of six months. He died
with symptoms of acute hydrocephalus. On
examination of the brain, extengive ramol-
lissement of the right hemisphere and serous
effusion were found to exist. The lungs
were extremely small and flaccid, and of a
bright crimson colour throughout. The
heart was of normal dimensions ; both ven-
tricles were contracted ; both auricles were
extremely distended with blood. In the
situation of the foramen ovale there was an
opening about half an inch in length and a
line in breadth ; its valvular form rendered
it probable that this opening did not ordi-
narily admit of the passage of the blood.
The aorta communicated equally with both
ventricles. The ventricular orifice of the
pulmonary artery was much contracted,
scarcely admitting the large end of a com-
mon blowpipe. The sigmoid valves were
exceedingly small, but otherwise perfect.

Mr. John C. Bloxham deseribes] the case
of a girl who died at the age of 3 years,
having been the subject of cyanosis almost
from birth. The heart was found lying
transversely in the chest, and of an enormons
size compared with the growth of the child.

* Cyclopedia of A Physio

vol. Erp ﬁ.l RAVIE. Sud 10g7,
Med. Gaz. vol. xxvii. p. 798.
Ibid. vol. xv. p 485,
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traction in the inter-auricular opening had
proceeded to a certain, and, in most of the
instances, to a very considerable extent.
Besides the instances in which the arterial
duct was observed to be extremely con-
tracted, there were also twenty cases where
the auricular septum remained to a greater
or less degree pervious, in which no direct
communication existed between the aorta
and pulmonary artery. It is certainly ob-
servable, that, in the majority of ecases
where the fornmen ovale and ductus arte-
riosus remain permanently open in con-
sequence of congenital obstruction to the
circulation, an effort is made by nature to
close these apertures by the usual vital pro-
cesses ; and, although this effort proves
abortive, it is sufficient to produce a certain
amount of contraction in the abnormal pas-
sages ; to which contraction the accession of
the symptoms of obstruction to the circu-
lation, and of morbus cmrulens during the
earlier months of infancy, is, 1 believe, in
most cases referrible. This proposition will
receive still further confirmation when we
arrive at the consideration of the facts upon
which the now generally recognised doctrine
of the canses of cyanosis rests.

In the next class of instances of narrowing
of the pulmonary artery to which I shall have
to refer, the ventricular septum was perfo-
rated, but no communication existed either
through the foramen ovale or the arterial
duct.

VIL—Thke pulmonary orifice narrow—ihe
ventricular septum imperfect—the fora-
men ovale and arterial duct elosed ®
This species of malformation, like those

which have been previously described, pre-

* The following remarkable instances of con-
fraction af the pulmonary ostinm, associated
wilh perforation of the auricular and ventricwlar
gepta, were accidentally omitted when describing
the several conditions of parts with which that
malformation is found to be associated.

The first and second of these correspond with
the cases observed by Sandifort, Knox, Lexis,
and Otto, in which narrowing of the right ven-
triculo-pulmonary orifice was attended with
complete absence of the arterial duct ; and the
first case is especially interesting when placed
beside the example cited by the latter anthor,
The absence of any trace of an arterial doct at
a period of a few years after birth, may not be
deemmed positive evidence that such communi-
cation has never existed, but the fact of its en-
tire absence in two foetuses dissected by different
observers, is sufficient proof that the existence
of the doct, or of any analogous communication,
is not absolutely essential for the continuance of
intra-nterine life ; providing the supply of blood
to the lnngs be limited by a narrow condition of
the pulmonary artery, and by a free communi-
%aet;:&? between the right and left cavities of thei

Nich, Steno observed, in an otherwise mon-
strous fostus of the female sex, that the pui-
manary arf was much narrower than the
aorta. The latter vessel, which was situated to
the right, arose from hoth ventricles, the sepfum

a3
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sents several remarkable varieties, the most
interesting of which consists in an entire
absence of the arferial duct, as observed in
the following instances.

Professor Huss, of Stockholm, attended a
boy G years of age, who had from birth
exhibited the usual symptoms of cyanosis.
When he entered the Hopital des Séraphins
the colour of his skin was dark blue, that
of the mucous membrane of the mouth clear
blue ;—he had frequent attacks of palpita-

being imperfect. The auricles were in the
psual feetal condition. There was no ductus
arteriosus. (Adete Hafniensia, p. 1. p. 200, as

quoted by Hein, Tab. I1.)

The following history has been given by Drs.
Aran and H. Bennet (Lancet, 1844, vol. i. p. 501).
—A girl, ®:tat. 20, who had been the subject of
cyanosis of a very aggravated kind, died in the

dtel Dien, death being apparently mainly the
result of disease of the hip, and erysipelas con-
gsequent upon caries of one of the ribs. Her
stature was small. She presented no signs of
puberty, and her onderstanding was imperfectly
developed.  She had no cough, except when
hurried, nor dyspneea; the feet were often cede-
matons. The superficial venous system was
much developed ; voluminous veins of a deep
1 ue colonr crossed the skin in every direction
and were united by a net-work of nna&tnmuwci
veinule. Latterly, vertigo, and even loss of con-
gcionsness, frequently resuited from exertion.
A short time previously to her death the cardiac
impulsion was found to be smart and short, but
considerably stronger and more extensive than
natural: it was followed by a disstolic back-
stroke. Opposite the apex of heart, the two
sounds were perceived, with an appearance of
systolic murmur ; but the first was a loud pro-
longed bellows murmur, with a very sensible
purring tremor opposite the arterial orifices of
the organ; aud the second very short and loud.
The bellows murmur was very sensible and
saperficial over the pulmonary artery, from its
valves to the top of the sternum, along the left
side of that bone. This murmur was limited
superiorly by the clavicle, and on the sides by
the right edge of the sternum, and by a perpen-
dicular line proceeding from the external ex-
tremity of the left clavicle ; no murmuar in the
vessels of the neck, nor upon the course of the
aorta; pulse regular, 112, very small, and weak ;
resonance of the lu normal, and the vesicular
murmur pure in all the extent of the chest,

Un dissection, the body was found to be gene-
rally edematous ; the heart was one-half larger
than natural, right ventricle one-third more
voluminous than the left. The walls of the right
ventricle were half an inch in thickness; the
arterial arifice was seated at the superior part of
the ventricle, near the septum : it was contracted
to the size of a goose-quill; its circumference
was surrounded by cartilaginous patches, and
almost obliterated by small ?'-:llwri,uh and fibri-
nous vegetations, \re:rﬁ little adherent to the
edges of the orifice. The pulmonary valves were
higher seated, an inch above the contraction, so
that between the orifice of the ventricle and the

ulmonary valves was a cavity, half an inch

igh, and one inch in width, covered by the lini
membrane of the heart slightly thickened, ngﬁ
containing a polypons coneretion; the palmo-
M? orifice was contracted to a quarter of an
inch, and the arterinl coats were thinner than
natural. There was no vestige of duetis arterio-
sus, The ventricular sepfum wos perforated at
its upper part by a smooth and circular ‘aperture
half an inch in extent : nortic orifice and valves

erfectly sound.  Right auricle dilated, and
slightly hypertrophied. The septum af the awri-
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artery, as was the case in Dr. Crampton’s in-
stance. The position,in Mr. Holmsted’s case,
of the supernumerary cavity at a considerable
distance below the spot at which the pul-
monary artery usually arises, must also be
regarded as a proof that this additional ven-
tricle was not formed by a mere dilatation of
the infundibular portion of the right ven-
tricle in consequence of an obstructionsat
the pulmonary orifice.

The following cases present several re-
markable varieties of this kind of malformation.

Mr. J. Marshall gives the following ac-
count * of a man who had been cyanosed
from birth, and had always suffered from
symptoms of suffocation upon the slightest
exertion :—The surface was cold; the pulse
small and frequent, but regular. A few
months before his death, he became drop-
gical, his breathing grew extremely oppressed,
and he was incapable of lying down. Four
gallons and a half of effusion were removed
from the abdomen, with considerable tem-
porary relief ; but re-accumulation of the
fluid occurred, and the patient died, at the
age of 23 years. The abdomen was found
to contain five gallons of fluid. The right
auricle of the heart was large ; the foramen
ovale perfectly closed. In the venfricular
septum there existed an aperture about an
inch in diameter. The semilunar valves of
the pulmonary artery were shrivelled, and
appeared useless, but were mnot ossified.
About an inch above the valves the artery
was contracted so as to form a stricture,
hardened by ossific deposit, and about the
diameter of a goose-quill. The coats of the
artery above the stricture were very thin,
and formed a sort of sac. The ventricles
were of equal strength. The pulmonary
veins and left auricle were very much di-
minished in size; the left ventricle also was
small. The aorta arose naturally, and its
valves were healthy. The lungs were small
and black from the blood they contained,
but were not diseased.t

The following case is interesting, from the
care with which the physical signs were
observed :—

Dr. C. F. Gravina relates T the case of
a boy, mtat. 9 years, who had been cyanosed
from his birth, and suffered from a violent
and continual palpitation of heart, and
short rapid respiration, On the least exer-
tion these symptoms were severely aggra-
vated. The respiration was heard distinetly
all over the chest; but in the precordial
region two abnormal cardiac sounds were

* Mepican GazerTe, vol. vi. p. 886,
m:n l: I::;r% ﬁl:udecl to thildcuie at the commence-
paper, an yen a copy of Mr.
pﬂmm}uu’l sketch of m.u.l}urmed nrtupl“"y (fig. e,

. Ecl!mldl:’l Jahrbucher, July 1 and Edin-
burgh Medical and Surgical Jumﬂ?'wh XXXV,

recognised : one of them resembled the
purring of a cat, and was heard during the
systole of the heart; the other, which ap-
peared to accompany the contraction of the
auricles, was 8o clear and sonorous that
it was heard over the whole of the right
side of the chest; over the left side, how-
ever, it was scarcely heard, While the hoy
was in a state of repose his pulse beat from
78 to 84 in the minute; but, on the least
excitement, rose to 100 or 105. He died
suddenly, in consequence of an attack of
convulsions and dyspnceea. The lungs were
found of a violet colour, regular in their
form, and ecrepitating on pressure. The
right ventricle was nearly twice as large as
the left ; but its walls were of the ordinary
thickness. The left ventricle was smaller
than common. The ventricular septum was
deficient below the point where the aorta
arose, leaving a circular communication be-
tween the two ventricles. This opening
was largest on that side which corresponded
with the right ventricle, but was somewhat
contracted on that of the left. The aortic
orifice was much dilated, as were also the
semilunar valves, which appeared propor-
tioned to the increased dimensions of the
vessel. The pulmonary arfery was very
much contracted, but its walls were unal-
tered. The foramen ovale was closed.

Dr. Pulteney attended a young gentleman
who could not walk across the room without
turning almost black in the face and hands,
and becoming faint and almost breathless.
He sunk under an attack of dysentery, at
the age of 13 years and 9 months. The
lungs were found to be remarkably small

and collapsed, and some parts of them were _

so flaccid as to suggest the idea of their
having been incapable of performing their
functions. The heart was of the natural
size. The orifice of the pulmonary artery
was much smaller and more firm than is
usual, but there was no fault in its valves.
The ventricles communicated by a deficiency
in the upper part of the sepfum capable of
admitting the end of a finger. The ventricles
and right auricle appear to have been of
ordinary size; but the left auricle was very
small.*

In this case the imperfect state of the
ventricular septum appears to have been
due to mere rigidity of the structures at the
base of the pulmonary artery, without any
imperfection in the vessel itself, It might
be judged from this, and one or two other
examples in which the pulmonary ostium
was not found extremely contracted, that
the closure of the foramen ovale has been
due to the comparatively slight amount of
obstruction existing in the vessel. In se-

* Medical Tranesctions of the
sicians, vol. ili. p. 384, S et By
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veral cases, however, extreme contraction of
the artery has been found in conjunction
with an impervious state of the auricular
septum. The following instance may be
taken as a fair example of this condition.
It is certainly possible that the narrowness
of the orifice may have been gradually in-
creasing up to the time of the individual's
death; but the history of the symptoms
renders it probable that the vessel had been
greatly obstructed from the earliest period:—

The second case recorded by Dr. Pulteney®
is that of a lad whose complexion had
always been dark, or inclining to black ; he
was liable to fits, upon the accession of
which he suffered from oppression at his
heart, became weak or faint, grew duskyin
his colour, and at last almost black, fell
down, and seemed insensible. He com-
monly soon came out of the fit with sobbing
and yawning, and a sense of fatigue. He
could escape the fit by instantly lying down
on the carpet on his left side, and remaining
immoveably fixed in that posture for abont
ten minutes. He died at the age of 13
years. The orifice of the pulmonary artery
was g0 small that it could barely give
passage to a small probe. The venfricular
septum was perforated so as to allow the
thumb to pass. No other cardiac lesion is
mentioned either in this or in the preceding
case ; and, as the instances were recorded ata
time when patency of the foramen ovale was
regarded as one of the most frequent causes
of the blue disease, it is quite improbable
that Dr. Pulteney could have overlooked
such a deficiency had it existed.

Besides the specimen presented by Dr.
11iff, and already referred to, there are two
very interesting examples of this kind of mal-
formation in the collection at Guy's Hospital.

The preparation marked 13795° is taken
from a lad, wt. 16, who was of rather robust
appearance, and who had since his birth
been much troubled with palpitation of the
heart and great dyspnoza upon the slightest
exertion. He had also suffered from fre-
quent attacks of pain in the left side. He
entered the hospital on account of an indo-
lent uleer on the leg, depending on feeble
circulation. Doth lower extremities were
rather cedematous. There was usually li-
vidity of the lips, but it was only on in-
creased exertion that his face became de-
cidedly blue. The pulse was regular, but
slow and feeble. He was subsequently
attacked with fever, and died after profuse
hemoptysis, from which be had never
before suffered. A small quantity of bloody
serum was found in the cavity of the right
pleura; the substance of the lung was rather
cedematous, and contained miliary tuber-
cles. The left lung was enormously en-

* (Op. citat. vol. vi. p. 209.

Soramen ovale was closed.
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gorged with blood, friable, and containing,
at its apex, a tubercular excavation, appa-
rently of old standing. The bronchial
mucous membrane was highly vascular ; the
pericardinm contained about Ziij. of sangui-
nolent serum.* The pulmonary arfery at
its commencement was about half its usunal
size.f The right auricle was enormously
dilated, the tricuspid orifice was wide, and
its valve doubtless admitted of free regurgi-
tation. The right ventricle was exceedingly
large, and bore traces of hypertrophy. The
aorta arose from the right ventricle, pos-
teriorly to the pulmonary arterp. The
ventricular seplum was deficient above,
leaving a communication an inch in diameter
between the ventricles. The left cavities
were small, and their parietes were much
attenuated. The aorta was very large, and
its valves were somewhat thickened. The
There was a
considerable deposit of fat upon the surface
of the heart.

The specimen numbered 138232 isa
heart, which appears to have belonged
to a person 15 or 16 years of age; the
pulmonary orifice would barely admit a
common pencil ; the upper portion of the
artery is of fair size. The aorta arises above
an aperture in the venfricular septum, and -
communicates rather more freely with the
right than with the left ventricle. The
walls of the left ventricle are thinner than
those of the right; the right ventricle is
much stronger and more capacious than the
left. The right auricle is dilated, the left
much contracted. The jforamen ovale is
closed. The preparation does mot present
any trace of an arferial duct, and, as the
aorta becomes suddenly smaller at the spot
where the arterial ligament is usually at-
tached, there has not improbably existed
some irregular communication between one
of the vessels of its arch and the pulmonary
artery. The aortic, mitral, and tricuspid
valves, present numerous vegetations. The
upper intercostal branches of the aorta are
rather larger than natural.

Several other examples of this species of
malformation have been recorded. Of these
the following are the principal.

Mr. Abernethy 1 mentions the case of a
child, stat. 2 years, who died with symp-
toms which indicated an impediment to the
transmission of the blood through the lungs.
The aorta arose from the right ventricle,
which was of unusual size and thickness.
The orifice of the pulmonary artery was
small, and the remainder of the vessel one-

* Report by Mr. Dade, MED. GAZETTE, vol. xi.

. 158,
: 4 In the preparation it scarcely aﬁpenru to be
capable of ndmitting a slender little tinger.
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third less than itsusnal size. The venéricu-
lar septum was imperfect. The left cavities
were considerably smaller than the right.

In the heart of a cyanosed boy, wtat. 6
years, M. Olivry* found contraction of the
pulmonary artery associated with an imper-
fect state of the ventricular sepfum. The
foramen ovale and arterial duct were closed.
A similar condition of parts was observed by
Meyert, in a girl who died in her 7th year.

Dr. Farre describest a heart (preserved in
Sir A. Cooper's collection), which was
taken from a boy in whom, at the time of
birth, nothing unusual was observed ; bul
after a few months cyanosis began to appear,
which was leightened by passions of the
mind, and by cold. Before he was three
years old he had lost the use of his lower
extremities ; but this paralysis subsided in a
few weeks under medical treatment. At the
earliest period at which he was able to ex-
press his feelings, he complained of frequent
nausea and severe headache. These symp-
toms were brought on or increased by the
causes above mentioned, and were esta-
blished at the age of five years., At the age
of nine years and five months he was found
to have lost the use of his left thumb ; and,
in two days afterwards, there was paralysis of
the arm and leg on the same side, with par-
tial convulsions of short duration. He ex-
pired in a few days, with the symptoms of an
acute head affection. Upon dissection, an
abscess was found in the right hemisphere of
the brain, containing about an ounce and a
half of a thick, dark-coloured, and extremely
unhealthy pus. The ventricles of the heart
communicated at the root of the aorta. The
semilunar valves of the pulmonary artery
were contracted into a small circle. The
arterial duct was closed. The state of the
auricnlar septum is not mentioned, but pa-
tency of the foramen ovale could scarcely
have been overlooked.

Dr. Watson§ makes slight allusion to the
case of a lad, wt. 17, in whom the pulmonary
orifice would not admit a goose-quill, the
ventricular sepfum being imperfect.

A similar instance of malformation in a
girl 21 years of age, is recorded by Profes-
sor Dunglison, in the Philadelphia Medical
Examiner for May 1845.  Of this patient’s
early history nothing was known ; but dur-
ing the last year of her life she was unable
to perform any work, or take exercise of any
kind, as upon the least exertion or excite-
ment she was attacked with palpitation and
dyspneea, accompanied with some blueness
of the skin,—all of which gradually disap-
deared on her remaining at perfect rest. She

* Quoted Wy M. Gintrac, op. cit. p. 177,
{Mmlul, :ﬂ.iv. B. i.H.';, Tnb!}n,-ﬂ,p. 284,

Op. cit. p
hfer.ljml Lectures, vol. ii. p. 247.

was also subject to attacks of the same kind
after dinner: these paroxysms during the
latter part of her life came on every day,
continuing for two or three hours, even
though she remained perfectly quiet, being
apparently excited by the mere stimulus of
food. She had also a constant and strong
rasping bruit, accompanying the first sound
of the heart, and masking it partially. She
suffered much from headache, which, a few
days before her death, became greatly in-
creased, accompanied with high febrile ex-
citement, followed by deliriom, coma, and
death. At the time of her death the patient
was menstruating profusely. On examina-
tion, the sepfum velriculorum was found
deficient at the orifice of the aorta, giving that
vessel an origin from both ventricles; the pul-
manary artery was contracted, so as barely
to admit the little finger ; both lungs were
studded throughout with crude and miliary
tubercles, none of which were softened ; the
left lateral ventricle of the brain was filled
with pus, the lining membrane being in-
flamed and thickened, and in the posterior
lobe of the same hemisphere was found a cyst
the size of a robin’s egg, also filled with pus,
but having no connection with the ventricle.
Thesubstance of thebrain presented numerous
red points, but was not altered in consistence.

A large proportion of the above cases
afford ample additional confirmation to the
fact which I have already stated, that con-
traction of the pulmonary artery, which has,
at a very early period of intra-uterine life,
produced sufficient obstruction to prevent
the complete development of the ventricular
septum, may still fail to determine the per-
gistence of the ductus arteriosus and foramen
of Botal. But, although the inter-ventricular
communication was large and free in several
of the examples just cited, I am not ac-
quainted with any instance of this class where
the septum was in so imperfect a state as to
leave the ventricular portion of the heart in
the condition of a single cavity, while in not
less than six of the instances where the
auricular septum remained incomplete, the
partition of the ventricles was found in a
merely rudimentary state.

In the whole of the remaining instances of
congenital arctation of the pulmonary artery
with which I am acquainted, the ventricular
septum was completely formed.

There appears to be no reason to believe
that, in any of the class of cases at present
under consideration, closure of the foramen
ovale has oceurred previously to birth., In
the few instances where that remarkable
aberration from the natural condition has
been observed, there has existed a state of
parts altogether different from that noticed
in the above examples.

This question may possibly admit of dis-
pute, but it seems to be in the last degree
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M. Lallemand relates* the case of a
woman who, from her earliest infancy, was
liable to become in some measure cyanosed
upon unusual exertion.  Her respiration
was habitually oppressed. AL the age of
47 years she ceased to menstruate, and began
to suffer from palpitations attended with
. acute pain in the precordial region, and her
lips and general surface became of a livid
I:f':e colour. She also became subject to
attacks of profuse epistaxis. At the age
of about 57 years she was attacked with
hemiplegia of the left side of the body,
the paralysed limbs being occasionally con-
vulsed : bleeding gave some relief, but she
died a short time after the paralytic attack.
The heart was found enormously enlarged ;
the right auricle was greatly dilated, and
contained seven ounces of blood. The
auricles communicaled by an opening about
4 lines in diameter. The right auriculo-
ventricular orifice was contracted.  The
right ventricle was not more than large
enough to containa pigeon’s egg, its parietes
| being from 11 to 16 lines in thickness. The

wveniriculo-pulmonary orifice presented a
septum which was convex towards the
artery and pierced in its centre with a
| perfectly circular orifice 2§ lines in diameter.
! Above this the artery presented nothing
material. The left auricle was much larger
than natural; the left ventricle was also of
| very large size, and its walls hypertrophic.
. The arterial canal was entirely obliterated.,
In the anterior part of the right hemisphere
of the basin was found an encysted purulent
- collection.

It will be remarked, in the above instances,
. how completely the condition of the right
cavities of the heart corresponded with that
which was noticed in a set of cases observed
| by Dr. W. Hunter and others (p. 280),
. where obliteration of the pulmonary artery
| was attended with an open state of the fora-
men ovale and arterial duct, the ventricualar
septum being complete; as also with that
noticed by M. Bapt., Schuler, in & case
(Class 11l. p. 374), where arctation of the
| pulmonary orifice, (al=0 unaccompanied by
. perforation of the septum, ) had in like man-
* nér determined the permanence of the
i canal and duct. The instances at present

under consideration, in which the foramen
was open and the duct closed, complete the
| series. In both of these cases the main
current of blood, failing to gain a free pas-
i sage through the right ventricle and pul-
' monary artery, was diverted into the left
| cavities through the open foramen ovale ;
!unm, the right veuntricle, being i:ir.lu'ivaﬂ of
its due quantity of blood, became greatly
' diminished in cupacity ; the occurrence of

:l wewhm Anatom.-Pathiol sur I'Encephale,
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this contraction being doubtless consider-
ably aided, in M. Lallemand's case, by the
narrowed condition of the right auriculo-
ventricular orifice. It is probable that, in
each of these individuals, the aggravation of
the symptoms, and ultimately the fatal
event, were owing to gradually increasing
contraction in the right ventricle and pul-
monary orifice, and, possibly, also te
diminution in the size of the foramen ovale.

It is to be regretted that in the following
case no distinct idea is given of the size of
the right ventricle. As, however, it is
merely stated that the heart was ** somewha!
enlarged,” and that the walls of the right
ventricle were greatly hypertrophied, it is
probable that its cavity was, at least, not
very greatly dilated.

Dr. Robert Spitta latély communicated to
the Medico-Chirurgical Society* the case of
a lady, =tat. 40, who was of diminutive
stature and pigeon-breasted, but without any
positive deformity. She bad eyanosis from
birth, indicated by blueness of the cheeks,
lips, and tongue. The heart’s action was
said to have been regular when at rest, but
sudden exertion produced palpitation and
dyspnoea.  She suffered very much {rom
cold. In March 1845, she was suddenly
seized (while at rest) with dyspneea, and
partial syncope, accompanied by convul-
sions, and afterwards with intense pain re-
ferred to the epigastrium, loins, and hypo-
condria. This condition lasted twenty-four
hours, when she died. The patient had pre-
viously suffered from serious attacks of a
similar nature occurring at long intervals.
In November 1843, she had also an anasarea
of the abdomen and lower extremities, from
which she completely recovered, and never
afterwards became dropsical. She had
never saffered from rheumatism. The Leart
was found to be heavy and firm, and some-
what enlarged. The hypertrophy was
chiefly on the right side, the right ventricle
being as thick as the left, and the right au-
ricle three times as thick as the left auricle.
The foramen ovale was patulous, the open-
ing about 4 lines in diameter, and valvular,
The auriculo-ventricular valves were thick-
ened, but moveable: the aortic valves
healthy. Above the semilunar valves of the
pulmonary artery an adventitions membrane
was stretched completely across : it was a
line in thickness, and perforated in its cen-
tre by a mere slit with marging of a red
colour, and fringed with fibrine of the blood,
(vegetations ?) The three semilunar valves
were thrown up, as they are naturally due-
ing the systole of the heart, and fixed in
that position by the adhesion of (whit
would have been) their free borders to tle
adventitious membrane,

* Mepican GAZETTE, vol, Xxxvii, p, 303.
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especially its right auricle. The membrane
of the fenestra ovalis was thin and reticu-
lated, and presented many minute holes,
and, at its lower limbus, an elliptical hole,
one-third of an inch in diameter, communi-
cating directly with the left auricle. The
right ventricle was large in capacity, a.m:'l_ its
walls were much hypertrophied. The origin
of the pulmonary artery was provided with
a firm opagque membrane, concave towards
the ventricle, convex towards the artery, and
g0 elevated as to form a truncated cone,
with a small aperture in its centre and apex,
not more than large enough to admit a
common probe. This aperture was sur-
rounded by a fringe of warty prominences.
The upper part of this cone presented three
membranous slips, indicating the position of
the attachment of each walve. The left
auricle and ventricle were of the natural
size, and otherwise healthy. The state of
the left lung only is mentioned ; portions of
its tissue were solid, firm, and unusually
dark-coloured, and it contained several dila-
tations of the bronchial tubes, one of which
was as large as a filbert. One of the kid-
neys was atrophied, and its secreting portion
almost lost; the other was large, but in
some spots presented traces of the granular
change.

M. Cherrier* attended a man mtat. 34
years, who had been free from any signs of
heart affection until the age of 14 years,
when he fell into a deep ditch full of water
in the winter time. For some days after
the accident he suffered from a low fever,
and, during a protracted convalescence, blue-
ness of the lips and extremities of the
fingers manifested itself; and, from that
time up to his death, the cyanosis continued
to become aggravated, growing more and
more intense during the last two years of
his life. The discolouration of the entire
body was extreme. During the latter period
he suffered from four severe attacks of pnen-
monia, For the cure of these, bleeding
was employed; but this produced such great
weakness that it had to be discontinued.
At the age of 28 years he married, and had
two children, which died of scrofulous affec-
tions at the age of 3 years. He suffered
from extreme debility, palpitations, coldress

of the entire surface, and difficulty of breath..

ing. He became affected with a severe
pleurisy of the left side, which was attended
with great aggravation of the dyspnoea, This
was followed by two attacks of apoplexy ;
the last of which was followed by hemi-
plegia, and proved fatal. The left pleura
was found to be filled with sanguinolent
serum, compressing the lung, and evidently
the product of acute inflammation. The
heart was enormously large, its vessels and

* Quoted by M.9Gintrac, op. cit. p, 180,

cavities, and more especially the ventricles,
being engorged with blood. The right ca-
vities were singularly large; the auricles
exteriorly did not present any very remark-
able appearance, but they communicated by
an orifice more than an inch in diameter.
The walls of the ventricles were diminished
in thickness ; the interventricular septum
was complete; the free edges of the pulmo-
nary sigmoids were ossified, rendering the
orifice so narrow as scarcely to admit a
crow-quil. There was great congestion of
the nervous centres and abdominal viscera.

There can be little doubt that, in the
whole of the above-cited instances of this
class, the narrowing of the pulmonary
orifice dated from a period antecedent to,
or very shortly after, birth,—although, as
generally occurs in every form of congenital
contraction, the narrowing appears to have
continued to increase as life advanced :—
still, in all instances of this class, it will be
necessary to ascertain whether the obstruc-
tive disease of the pulmonary valves has not
been set up at a considerably later period of
life, either occurring in coincidence with
aecidental non-occlusion of the foramen ovale,
or becoming in itself the cause of perforation
of the interauricular geptum, as the occur-
rence of such a train of lesions is not alto-
gether improbable.

The naarator of the following case be-
lieved that the perforation of the auricular
septum was due in his patient to accidental
causes; but this appears to be questionable,
as the precise condition of the structures
surrounding the opening are not stated with
sufficient accuracy to enable us to judge
whether it was due to imperfect development
or to ulceration :—

Cajetanus Tacconus relates* the history
of a beggar-girl, about 15 years old, who
wilked with great difficulty, and was re-
markably cyanosed. She suffered from
constant palpitation of the heart, and ex-
treme weakness in all her Jimbs; was able
to swallow only very thin or liquid aliment,
and even that not without much difficulty.
Her complaints were much increased during
winter; she had as yet no appearance of
the catamenia; her pulse was quiet and weak.
She attributed this disorder to a sudden and
excessive frizht which she experienced, the
consequence of a fall from a great height, at
the age of 5 years. She remained under
the anthor's observation for three years;
and daring this period he could never dis-
cover that her nostrils, thorax, or abdomen
had the least degree of motion in respira-
tion. At the end of this time, during a
very severe season, she began to complain
of pain in her left side, and to discharge by

* De Bononiensi Scientinrum et Artiom  In-
stituto atque Acad. Commentar. t. vi.; Bonon
1783, aml Med. Jour., vol. vi. p. 407,
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the mouth a black grumous blood. She died
on the four-and-twentieth dey after the ac-
cession of these symptoms. It was found,
on inspection, that the contents of the abdo-
men encroached so much upon the thorax
as to render the capacity of the latter cavity
extremely small. The lungs were hard,
dry, and contracted ; the left lobe was of a
dark livid colour, and adhered to the pleura
at the part where the patient had complained
of pain.
mous blood were found on the surface of
the diaphragm and in the trachea. The
shape of the heart was cubical rather than
conical ; the left ventricle, in its shape and
structure, appeared as the right ventricle
usually does in a natural state, and wvice
versd. 'The valves of the pulmonary artery
were adherent to each other in such a man-
ner that water could be pressed into the
artery only by a small opening; and this
the author supposed to have been made by a
probe with which he examined the state of
the valves. The pulmonary vein (possibly
the veins united in a single trunk) was
empty and contracted ; the canalis arte-
riosus was closed, but the foramen ovale
was found open, and larger than it usually
is in the feetus. The remainder of the dis.
section afforded nothing preternatural.

1X.—Contraction of the pulmonary orifice,
the ventricular and auricular sepla being
complete, and the arferial duct oblite-
raled.

In certuin cases of this description it
may ulso be extremely doubtful whether the
abpormul condition of the artery is conge-
uitul or of later date, the duration and
charncter of the symptoms being the only
means by which a decision can be formed ;
but, in the examples which T have selected
as illustrative of this species of malforma-
tion, the appearances discovered after d.ath
appear to have rendered the congenital origin
of the disease a matter of almost absolute
certainty. In the following case by Dr.
Blackmore, where the appearances disco-
vered were of the most rare and singular
‘character, it is probable that the foramen
ovale had become closed previously to birth,
and that a ductus arteriosus had never been
developed, as the arrangement of the parts
was such that the presence of those com-
munications during the foetal existence of
the child was rendered wholly unneces-
sary ;—Here the narrowness of the pul-
monary artery does not appear to have been
the primary lesion.

A female infant began to suffer from the
ordinary symptoms of blue disease at the
age of 2 months. All her qnmpluu:u_ts be-
cume aggravated after her 1§|04_:ula..tmn at
the age of 16 mouths, Assimilation was
in perlectly performed.

About three ounces of black gru-

She never wa'ked

s

alone, nor talked intelligibly, The bodY
was extremely puny, and the chest chicken™
breasted ; the pulse at the wrist was small,
very feeble, but regular. Death occurred
at the age of 34 years, after a flow of black
blood from the mouth and nose. The heart
was found to be so large as to hide and
compress the lungs;: the right auricle and
superior cava were greatly distended with
blood ; the right ventricle was greatly hy-
pertrophied; the left ventricle was extremely
small in comparison with the right. Where
the left auricle should have been, only
small muscular vestiges were found, without
cavity, On attempting to lay open what at
first sight appeared to be the tip of the
left auricle, the knife entered a large single
cavity, between which and the left ventricle
no communication existed, except through a
small fissure, the natural ventricular open-
ing being occluded by a firm adherent fleshy
membrane. From the posterior superior
part of the right ventricle arose the aorta,
much dilated ; immediately below the aorta
a small pulmonary artery had its origin.
The left ventricle held a small lum of
black blood, which must have entered it by
the fissure above described, and which was
its sole outlet. Its substance was healthy ;
no ductus arferiosus remained. The right
auricle proper received the trunk of the
superior cava, around the orifice of which
was attached a fine delicate membrane, Two
small phlmonary veins entered the inferior
part of the left auricle, which was nearly
obliterated, and one large vein entered its
superior part. The auricular septum pre-
sented the fossa ovalis in its natural state,
without communication with the right anri-
cle. The left auricle had, however, a direct
communication with the left ventricle by
means of a small fissure through which the
blood returning to the lungs must have
passed, and thence into the right side of the
heart. The lungs were zmall, particularly
the left, and dense, like flesh; but there
was no tubercular deposit or confirmed
induration.*®

In the remaining instances of this class
which have been observed, the lesions were
of a far more simple character than in the
above example :—

Dr. Elliotsont refers to the case of a very
young woman who died in St. Bartholomew's
Hospital. A bellows sound was heard in
the precordial region, and the patient suf-
fered from venous congestion and dropsy.
The walls of the right ventricle appeared to
have grown up around the mouth of the
pulmonary artery, so that the opening from

* Edinburgh Med. and Sur. Jour., vol. xxxiii.

. 208, L :

T The recent Improvemnents in the Art of Dhe-
tinguishing the various Liscases of the Heart,
p. 21, pl 1, fig. i
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the ventricle was no larger than the cireum-
ference of a goose-quill; and a short canal
of this size had to be traversed before it
reached the mouth of the pulmonary artery,
which was of natural size. Dr. Elliotson
believed this malformation to be congenital,
as two little supplementary right ventricles
existed here: one leading from the pulmo-
nary artery, and the second from the first.
The heart is in the Museum cof the College
of Physicians. .

Dr. Craigie details* the case of a railroad
labourer, mtat. 44, who became a patient of
Dr. Graham, with symptoms which were at
first mistaken fur those of fever. His
history was indistinet. About two weeks
previously, after a debauch of ten days’
duration, he was seized with severe cough,
hoarseness, headache, and thirst, and gra-
dually lost flesh and strength., When ad-
mitted to the Infirmary his intellect seemed
rather confused ; he complained of frontal
headache, and denied that he had any other
local uneasiness ; was very hoarse, and spoke
very indistinctly, apparently from a very
hurried state of bLis respiration. He had
frequent cough, without expectoration ; pulse
120 ; facerather livid. After his admission,
the respiration continued very frequent—
about 60 in the minute. He was delirious
and restless at night, and died on the third
day. Both lungs were found to contain
tubercles, and were much consolidated : the
apex of the left was occupied by a large
tubercular cavity, The heart weighed thirteen
ounces, The right auricle was much
dilated, and decidedly thicker and firmer
than usual. The right ventricle was much
hypertrophied, its walls being nearly as
thick as those of the left usually are, and it
cayily was at the same time smaller [than
natural ?]. The pulmonary semilunar
valves were so united as to form a ring,
which could only admit the point of the
little finger, The artery above was much
dilated, and its walls attenunated. The left
cavities appeared healthy. The aortic semi-
lunar valves were somewhat thickened, but
were adequate. The aorta was also dilated
at its arch, but not to the same extent as
the pulmonary artery.

Death seems to have been produced in
this individual by the sudden aggravation of
his pulmonary disease, rather than in conse-
quence of the cardiac obstruction, which
does not appear to have been excessive. |
have met with several instances of heart
disease in which the cavity immediately
posterior to the seat of obstruction appeared,
when first examined, to be in a state of con-
centric hypertrophy, but this condition was
always, in reality, merely apparent, the
cavity becoming expanded so soon as the

S ——eien s

-

*® Up. cit. p. 271.

cadaveric rigidity of the heart had ceased.
This is liable to occur in cases where death
is rather suddenly induced by accidental
causes which do not immediately influence
the heart.

The following ecase affords an excellent
illustration of the effects of extreme ob-
struction to the cireulation through the right
cavities of the heart, where the embarrass-
ment of the over-distended auricle and ven-
tricle is mot relieved either by an open
state of the ventricular septum or by
patency of the foramen ovale.

M. Fallot has recorded the case of a
woman, wtat. 63, who, after the cessation
of the menstrual discharge at the age of 47,
became subject to dyspncea. The heart
beat tumultuously, but the pulse was
regular, although hard and vibrating. Re-
lief appeared to be afforded by bleeding,
which was frequently practised. Three
months previously to her death she was
seized with violent pains in the region of the
heart, and with frequent attacks of vertigo.
Her respiration became more embarrassed,
and she was unable to stand. Two or three
weeks before her death she became delirious.
She expired in great agony. The heart was
found to weigh 144 ounces; by its excessive
development it had pushed the medias-
tinum into the right cavity of the thorax.
The right auricle and ventricle, and the two
veng cavee, were much enlarged ; and, in
consequence of the dilatation of the cavities
on this side, the tricuspid valve did not
nearly close the auriculo-ventricular open-
ing. The walls of the right ventricle were
softened, and much thinned, but were
covered by a thick lamina of coagulum,
composed of different coloured strata, and
partially enveloping the column® carnese.
In place of the semilunar valves of the
pulmonary arfery, a thick membrane, at-
tached to the circumference of the orifice of
the artery, was found ; its concavity, which
was directed towards the wventricle, was
pierced at its centre with an opening about
the size of a goose-quill. The free and
attached borders were thicker than the rest
of this membrane. The left cavities of the
heart were of the natural size, and were
perfectly healthy, The tissues of the lungs
were much compressed by the enlarged
Leart* ; the liver and entire system of ab-
dominal veins were found gorged with
blood+t.

* It is probable that in this as well as in other
cases where it hag been stated that the structures
of the lungs have become altered by the pressure
of o dilated heart, the pulmonary lesions have
not in reality been due to this cause, but have
resulted either from imperfect expangion, con-
gostion, pneumonic congolidation of the l’nn.gu.,
pleuritic effusions, or other similar conditions.

t As quoted in the London Medical and Sur-
gical Journal, vol. v. p. 6L,
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doubt that in cases of this description rup-
ture or inflammation of the valvular appa-
ratus, occurring at a very early period of
foetal life, has been followed by its absorption.
In another portion of this memoir I shall
have to shew that, even in adult life, the
valyular apparatus of the pulmonary artery
may be almost entirely destroyed and re-
moved by disease.

The pulmonary artery furnished with fwo
semilunar valves.

Several cases of this description have been
recorded, and I have already cited one by
Dr. Houston, and another by M. Duret,
in which the valvular defect was attended
with a contracted state of the artery. In
the following instances this malformation
was apparently not accompanied by con-
genital narrowing of the vessel. It is,
however, evident that, in an example of the
kind adduced by Sandifort*, there must have
originally existed some serious cause of ob-
struction at one or other of the cardiac
outlets.

The heart of a 7 months male foetus was
found to be almost round. The left ventri-
cle, which was very small, communicated
with the right by a foramen in the sepfum
ventriculare. The aorta communicated with
both ventricles, but more frecly with the
right. The pulmonary arfery was of the
usual size, but was only furnished with two
valves. Thearferial canal wasnarrow, resem-
bling a little branch of the pulmonary artery.
There was only one left pulmonary vein.

The following case is rendered of great
interest, by the fact that, in the aorta as well
as in the pulmonary artery, two sygmoid
curtains only had been developed.

Dr. Taylor attended a bricklayer of in-
temperate habits, setat. 38 years, who died
of pnenmonia, pleurisy, and pericarditis,
and in whom the physical signs of hyper-
trophy of the heart and regurgitant disease
of the aortic valves were very apparent.
On inspection, the heart was found to pre-
sent the following lesions. The pericardium
bore traces of inflammation, and contained
two ounces of turbid serum. The aortic
valves admitted of regurgitation ; the orifice
of the aorta was about half closed by nu-
merous large vegetations adherent to the
sygmoid valves ; these vegetations were partly
soft and of recent formation, and partly firm
and caleareouns ; there were only two syg-
moid valves in the aorta, The mitral was
slightly thickened ; its orifice admitted three
fingers. The walls of the right ventricle
were a little thickened. There were only
two sygmoid valves inthe pulmonary arlery :
it was not ascertained whether these valves
were efficient, but they presented no disease

* OUbservat. Anat. Path. 1ib. iii. ¢, i.

whatever, neither thickening nor any other
change.* Dr. Taylor also refers to an
example of this malformation related by
Briquet.

Dr. Graves details the case of a man, setat.
66 years, who died with hydro-pericardium
and pneumonia, in whose heart the follow-
ing appearances were discovered. The pul-
monary arfery contained a fibrinous clot,
which presented the usual division produced
by the branches of that vessel. There were
only two valves, and they were both coated
with a recent deposition of lymph, which
was, in some situations, almost a quarter of
an inch thick. A small part of this lymph
was accidentally removed while examining
the valves, and the latter were seen much
thickened and opaque ; in this respect con-
trasting in a very remarkable manner with
the valves of the aorta, which were quite free
from disease.

From the duration of the lives of several
of those who have been the subjects of this
kind of malformation, it is evident that the
valvular defect is not necessarily attended
with regurgitation, so long as the tissues of
the curtains remain in a sound condition,
but parts thus malformed appear to be ex-
tremely liable to undergo various morbid
changes, the occurrence of which usually
determines the fatal issue of such cases,
This is exceedingly well illustrated in the
following case by Mr. et f—

A girl, mtat. 20, of irregular habits, and
the subject of renal disease, died apparently
from the effects of an extensive deposition
of coagula upon the valves and in the
branches of the pulmonary arfery. Mr.
Paget found that this vessel was furnished
with only two sygmoid curtains, which were
thickened and opaque, and had on their free
borders and adjacent surfaces large growths
of brownish-yellow, soft, fibrine-like sub-
stance, which firmly adhered to them, and
which had in their interior small grains of
earthy substanced .

In commenting upon this case, Mr. Paget
directs attention to the fact, which he believes
has hitherto passed unnoticed, that in the
majority of cases in which only two valves
have been found in the aorta or pulmonary
artery, those valves have been often extremely
diseased. This fact, Mr. Paget adds, is very
important ; for it affords evidence (which is
confirmed by several other observations)
that parts which, from defective or erroneous
development, are wrongly shaped, are often
at the same time imperfect in their tissue,
and are therefore very liable to disease

= Lancet, Dec. 4th, 1841, p. 314,

T A System of Clinical Medicine : Dublin,
1843, p. 905,

$ On Dmilmctinhugﬂm Branches of the Pul-
monary Artery :  Medico-Chirurgical i
vol, xxvil. p. 182 (1844), & AR,
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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
syzmoid 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
oceurred in the pulmonary artery.

Dr. Theophilus Thompson has collected
some interesting facts with relation to this
species of irregularity in illustration of the
following caset :—

The author was requested to wvisit a
woman, et. 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
both sounds were,
however, unattended with roughness, and
there was no evidence of any obstacle to the
circulation. The debility gradually 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 aversge 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. p. 212.) Dr. Chichester
has detailed (Loudon®s L‘i—.nﬁulnc of Nat, History,
vol. i. p. lﬂﬁ,egquted by Dr. Paget) the appear-
ances observed in the dissection of a monstrous
sheep, with one head, one heart, and one sto-
mach, but with the rest of the body generally
dounble : from each ventricle sprang an aorta: of
the two vessels oue 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
side of it. A transverse canal of somewhat small
talibre passcd 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.

* Dr. Graves refers (in his Clinical Medicine,
p- 005} to the specimens in the College of Sur-

ns of 1 i ibi
sk vnlmfﬂlnﬂd' which exhibit the morta with

T Med. Chir.Trans. vol. xxv. p. 247.

On inspection, there was found some effusion
into the peritoneum, pleura,and pericardinm,
and serous infiltration, with redness of the
bronchial tubes. The heart was larger than
natural, and exhibited a ecireumseribed 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 columnge
carnem, 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; bat
the right auricle was twice as thick as the
left. The pulmonary artery was furnished
with four wvalves, which were found, on
admeasarement, equal in size. Each of the
valves was well-developed, furnished with a
corpus sesamoideam, and about nine-tenths
of an inch in diameter. As each of the
valves was of npatural 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
gome measure similar to that observed in Dr.
Thompson’s case, but unaccompanied with an
analogons 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 carnee columna,
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-guill communicated with the left ventri-
F!e, andl the larger cayity of the right ventricle.
T'he fornmen ovale was capable of being opened
by a probe. The left auricle and mitral valve
WETE :lmlt_ln_l'_'; in the left ventricle the opening
from the right ventricle was seen before (below 7)
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.

A case by M. Obet, in which a very similar
mntqu.inu f:h the Wntru:lF Was o lin con-
nection with arctation of the pul i
has been already detailed. 1 L
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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-
monary artery was much larger and more
prominent than the aorta: it formed a small
arch, and divided into two branches imme-
diately as it 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 branchio the left subelavian. 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

. foramen ovale had not closed, and there
| was an opening belween the ventricles large
| enongh to admit the passage of a finger.t

(Otto Bernhard has described 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
spine. The truncus
anonymus (&), which was the first vessel
given off on the left side of the arch, sepa-
rated into the left carotid (¢) and subcla-
The right earotid (¢) and sub-

and divided into its two branches, of which

B the loft (4) passed directly to the left lung,

* The obscure wording of this description, and
the absence of any allusion to the ending

< M:he 901:]:. leaves lihe tr:mknnturn of the
mallormation in the systemic trunk a matter of
considerable doubt. 2

London Med. and Phys. Jour. vol. xxxiv. pp.

and the right (not represented in Bernhard’s
figure) entered the right lung, after having
curved behind the ascending aorta, and in
front of the right bronchus and descending
aorta. The ductus arteriosus (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 subelavian artery (d) at the
distance of a few lines beyond the separation
of that vessel from the innominata trunk.*

Fic. 2.

o) £
p .\

e
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 omly
cases with which 1 am acquainted where an
abnormal communication existed between
the pulmonary and subclavian or innominata
arteries ; but cases have been related in
which the wvestige of a communication of
this kind was found uniting the vessels in
the form of an impervious cord.t

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

T 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-
genm, where the closed remains of a branchial
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 lgement (@) was found attached to o
small pouch (&) from the descending arch of the
norta, ‘Uhe leit subclavion artecy () arose from
thig 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 u.mfl, as
comparcid with the distribution of the left VAZUS
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from the right. It is described that the
ascending aorta (@) branched into the arteria
innominata, left carotid, and left subclavian
arteries, and then dwindled into a small
vessel (5), which terminated in the descend-
ing aorta (¢); the latter arose as a branch
of the pulmonary artery in the situation of
the ductus arteriosus (d). Having received
the branch from the ascending aorta, it
gradually dilated to its proper size.

The subjoined diagram from Dr. Farr's
plate (fig. 10) will give a fair idea of the
nature of the malformation. In this, as
well as in the two following diagrams, I
have defined, by a darker shade, that por-
tion of the vessel which appears to me to
represent the pervious arterial duct.

Fic. 4.

Great confraction of the aorta above and
below the origin of the left subclavianartery ;
a wide communication by the arferial duct
between the pulmonary artery and the de-
scending aorfa, giving the latfer vessel an
appearanceqfbeing distribufed by the former.
Mr. F. B, Barret, of Stone, Staffordshire,
describes the condition of a female infant,
which appears to have been born dead. It
was the subject of a large ventral hernia,
and presented several other remarkable de-
viations in the form and position of its
viscera. The heart lay partly in the chest
and partly in the abdomen, and could be
seen projecting below the stermnum under
the abdominal integuments. The carti-
laginous margins of the false ribs on the
right side were hollowed out, forming a
cousiderable concavity for its reception.
Mr. Barret describes the condition of the
great vessels as follows :—** The pulmonary
artery was very large : it not only divided
into its right and left branches, but pro-
ceeded upwards, forming a large arch ; it
then descended, occupied the usual situation
of the [descending] aorta, and gave off the
| arteries to the trunk and lower extremities

according to the usual distribution of the
, ductus arteriosus arose from
the ugEar part of this anomalous arch ; and
from the very centre of the ductus arteriosus

#

was given off the left subclavian artery.
The [ascending] aorta proceeded almost in
a straight direction upwards, and, shortly
after its junction with the ductus arteriosus,
it divided into two branches—the arteria
innominata, and the left carotid ; and these
were all its branches.”” ¥ The condition of
the ventricular septum of the heart is not
mentioned.

After examining Mr. Barrett’s very bean-
tiful sketch, from which the subjoined outline
is copied, I am inclined to adopt a some-
what different view with regard to the ar-
rangement of the vessels from that advanced
by the author. It appears to me that the
narrow canal (a) is not the arterial duct
giving origin to the lelt subelavian artery (8),
but the descending portion of the arch of
the aorta, much contracted. That portion (¢)
of the pulmonary artery which lies between
the origins of the right and left pulmonary
branches (dd) and the upper part of the
descending arch of the aorta (a) is evidently
the canalis arleriosus, the great width of
which renders the pulmonary artery (e) per-
fectly continuous with the vertebral por-
tion (f) of the descending thoracic aorta.

Fia. 5.

Obliteration of the aorta distal to the left
subelavian ; the arterial duct patent ; the
pulmonary arlery forming a continuous
trunk with the descending thoracie aorta.
The following case was communicated to
Dr. Farr by Sir Astley Cooper.t A male
infant, whose mother had previously given
birth to children the subjects of cardiae mal-
formation, died in convulsions 2 days

; .'[I.lmtzlnt, Igti:l-i-s, vul.{h . 3491._'
n the above cut « 6) the le
been accidentally attnch tn:-}the leftﬂ:l.ll:hiﬂ?m
artery instead of the narrowed portion of aorta
from which that vessel springs,

f Op. cit, p. 13,
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that, in nearly the whole of the above in-
stances, the obliteration or contraction of the
aorta, and the consequent alterations in the
conrse of the circulation, must have been
established during the period of intra-uterine
life.

VI.—Non-obliteration of the arterial duct
in cases where the foramen ovale is
closed 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

stricted vessel) that this singular lesion is pro-
duced. I must venture to state that the re-
viewer's second objection, with regard to the
position at which the indentation is deepest, is
decidedly erroneons. There are, undou te:ﬁ{r,
instances in which the indentation is principally
marked at the convex part of the aorta, but there
are also others where the constriction affects
nearly equally the entire calibre of the vessel ;
this is, of course, the case in every instance of
complete obliteration of the artery at this spot,
and the appearance is well marked in many
instances of contraction, as shown in the sub-
joined cut ra), which is accurately copied from
the 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, in which the constriction is
wholly confined to the spot at which the recur-
rent nerve winds around the concavity of the
aprta. This is remurknh%z well displayed ina
specimen preserved in Guy's Museum, and num-
bered 145070, It may be argued that the nervous
loop is immediately in contact with the aorta
ouly at its concave part,—but the nerve so closely
surrgunds at least two-thirds of the circum.
ference of the vessel as to render it clear that
slight alteration in the relative position of the
mm would readily bring the nervous loop into
intimate contact with either of those portions
of the cylinder at which permanent constriction
is liable to occur. I have, however, never ven.
tured to advance my view of this sufnjen:t other-
wise than as an opinion, which, although founded
upon a considerable number of mmaﬁ-:nhly COr=
roborative anatomical facts, is as yet by no means
absolutely proved. Still, I believe that its pro-
bability i not in any way invalidated by the
above objections. 1 must again draw attention
Lo the remarkable arrangement of the NErVous
loop around the obliterated bLranchial canal,
irmnttd in Fig. 3 of this chapter, as corrobo-
ve of my view reupechn&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 partum, 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 eirculation having proved ineffec-
tual. The lungs were found to be remarkably
swollen and congested, but not inflamed ;
the pulmonary blood-vessels were much
dilated, and the pleural cavities contained a
large serous effusion, The right ventricle
of the heart was much enlarged, and the
pulmonary artery 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 body.” No
direct mention is made of the state of the
arterial 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 capacity and muscular power. In
a case of this kind alluded to by Dr. Wil-
liamst, 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.

: 'ss'i‘rajtédc la Structure du Cosur, Chap. viii,
3 TE 7Cyclupmlia of Practical Medicine, vol. iii.
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In such cases as these, it would, however,
probably be always possible to determine,
by an examination of the heart and its
appendages, that the closure of the foramen
had occurred at some period or other ante-
cedent to birth.

The above cases complete the series of
instances in which non-obliteration of the
arterial duet is found to exist in conjunction
with some obvious cause of mechanical
obstruction to the circulation either in the
pulmonary or systemic vessels. A variety
of examples in which an open state of the
duct was observed independently of any
evident cause of impediment to the circula-
tion, will be adduced in the next section.

The cases of permanence of the canalis
arteriosus which now claim our attention are
less complete, and are therefore, in some de-
gree, less important in a pathological point of
view, than those which were discussed in the
preceding section*® :—they certainly tend to
substantiate the negative statement that the
duct may remain unclosed independently of
any very distinet caunse of obstruction to the
circulation ; — still, most of these cases
appear to be defective in several leading
particulars, and it is highly probable that in
the larger proportion of their number, if not
in all, the non-closure of the vessel has been
due to the existence of a serious impediment
in some part of the vascular circle, which
impediment may, in some instances, have
ceased to act after a permanent commu-
nication between the pulmonary and sys-
temic trunks has been established ; while in
others it has continued in operation throughout
the life of theindividual, although its existence
has subsequently escaped the scrutiny of the
morbid anatomist, This conjecture is ren-
dered probable by the fact, that, in some of
the following examples, the patients ap-
peared to be altogether free from the usual
symptoms of the blue disease, while in the
others the intense lividity of surface, and
severe thoracic oppression from which the
individuals suffered, rendered it evident that
they were the subjects of some kind of per-
manent cardiac obstruction.

Permanence of the duct associated with
an incomplete state of the ventricular
sepium,

In this class of instances it appears to be
almost a matter of certainty that the cardiac

* Errafum.—In the last section, note to page
966, last line of first column, and first line of
gecond column, fer “the loop formed by the
pneumogastric and left recurrent laryngeal
nerves which encloses the arch of the aorta, at
the parts where nmn[,i::mlmt which,” &c., read,
“the loop formed by the pneum tric and left
recurrent laryngeal nerves whic encloses the
arch of the aorta at the parts where the vessel is
liable to become constricted, an arrangement
which,”” &c.

and arterial defects must have been due to
the existence both before and after birth of
some serions impediment to the circulation,
which either ceased to operate as age ad-
vanced, or remained undetected after death,
by those who observed the cases: the scan-
tiness of the following histories renders the
latter idea by no means improbable.

Richerand* relates the case of a man who
presented himself at one of the Parisian
hospitals to be operated on for stone in the
bladder. His complexion was remarkably
!ivid, his respiration laborious, and his pulse
irregular. He could not utter two words
in succession without taking breath, was
obliged to sleep in a sitting posture, and
was particulariy remarkable for his indo-
lence. This indolence, joined to the great
simplicity of his nature, was such that he
had never been able to maintain himself. A
small bleeding from the arm relieved his
pains, but the difficulty of breathing in-
creased, and he died from suffocation.

The heart was found to be full of blood.
The right auricle was principally dilated ;
the ventricles were nearly equal in the
thickness and eapacity of their walls. The
ventricular sepfum was perforated by an
aperture about half an inch in extent, and
directed obliquely from below upwards,
from before backwards, and from right to
left, so that not only the direction of the
opening, but likewise a kind of valve, formed
in the right ventricle by a fleshy column so
placed as to prevent the return of the blood
into the right ventricle, clearly showed that
the blood flowed from the left into the right
ventricle, and thence into the pulmonary
artery. This vessel was aneurismally dis-
tended up to its division. The ducfus
arteriosus was an inch in length, and large
enough to admit a goose-quill, allowing a
free passage of the blood from the pulmonary
artery into the aorta. The foramen ovale
was closed.

The long existence of symptoms in the
above case renders it evident that the
cyanosis and other evidences of delay to the
circulation were not due, as frequently
happens in cases of congenital heart disease,
to the recent superaddition either of pulmo-
nary obstruction or of endocardial or valvu-
lar lesions. It is to be regretted that the
condition of the lungs and of the ascending
aorta was not observed, as there had in all
probability always existed some severe cause
of impediment in both. There must have
been a greater amount of impediment on the
left side than on the right, but the small
diameter of the arterial duct renders it
probable that the aorta was not completely
obliterated.

—

*ﬂl‘;uuwnu El¢émens de Phys., Paris, 1811, t.1.
pi L]
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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. Louis) of a man,
mtat. 40, who had been the subject of a
certain degree of cyanosis, the pulmonary
artery 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 Musenum 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-
gional lividity of the face and nails; baut,
during his attendance, he had never perceived
anyappearance of cyanosis, until on one ocea-
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 veniricular
sepium into the left ventricle, where it opens
by an oval orifice, about three lines in
diameter, in the tendinous spot, which is
gitnated 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
arlery is wide, its left branch (the right has
not been preserved) remarkably so. The
pulmonary valves are healthy. The arferial
duct is open, but is barely capable of
admitting a common probe. The foramen
gvale is perfectly closed. The left auricle
is rather contracted. The left ventricle is
of fair size, but not apparently either hyper-
trophied or dilated. The aortic valves are
Eite healthy ; the ascending aorta is rather
ated : portions of its lining membrane are
somewhat diseased. As mentioned in the
catalogue, the descending aorta becomes
remarkably small immediately distal {o the
left subclavian artery, but without present-
any appearance of stricture, or the
lightest trace of morbid alteration in its
tissues

It may perhaps be considered that in
some of the above cases the permanence of

* Observationes Anatomico-Pathologica, 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 foetal condition of the heart has become
permanent, the individuals have suffered
very severely from all the worst symptoms
of cardiac obstruction. The details of the
cases unfortunately do not furnish us with
any distinct 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
SJoramen ovale was still pervious, as was also
the arterial eanal, 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
of erying, 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 sigh,
rea;.tured animation. On the 18th day, the
child had a violent paroxysm, in which the
bmthmg_ 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 necessary to ascertain ﬁm‘. only the
precige condition of the cavities and orifices of
the heart, and of its immediate appendages, but
also of the pulmonary vessels, and of the 1
and thoracic cavities and organs generally, as
well as of the entire track of the aorta, the large
systemic vessels, and principal abdominal vis-
Cern

+ Mém. de la_Soc. Royale de Med, t, x. p,
and quoted by Gintrac, o Med. t. x. p. 53
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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 sue-
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
pericardium ; 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 large ventricle,
which appeared, at first sight, to constitute
the whole of the ventricular portion of the
heart. The systemo-pulmonary artery was
separated from the ventricle by semilunar
valve (valves 7}, and from a very large auricle
by a tricuspid wvalve. Into this auricle
opened, by three orifices, three pulmonary
veins. The size of the two venm cave 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 ven® cave, 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
auricnlo-ventricular valve.

It is probable that the vessel which sup-
plied the lnngs in this case was not a true
pulmonary artery, but was in reality the
ductus arteriosus. The heart appears to
have presented an extreme degree of that
kind of malformation in which, obliteration
of the ascending pulmonary artery oecurring
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 performs the office of
the pulmonary artery™.

(IV.) The aorta and pulmonary artery
ariging from the right ventricle.

_ In the early part of this essay a deserip-

tion was given of those cases in which the

, * See the case by Dr. W, Hunter, and o
instances, cited at pﬁ: 280. by

ulmon artery is found occupying its
Entural ;rlfsitian,r];:ut 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. Ina
case which has been briefly related by Dr. F.
Ramsbothamt, both the aorta and the pul-
monary arfery 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 blueish-grey colour. The child died
suddenly at 10 years 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 atten
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 artery and aoria
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 examplet :—

M. Maréchal and M. Carré 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

* Op. citat. p. 204,

Med. and Physical Journal, Vol. Ixvi. p. 548,

In addition to M. Maréchal’s caze, Otto re-
fers to an instance related by K. Hoffman, in the
New York Medical and Physical Jnurnai: aud
also to one by M. Mery, in the Mémoires de Paris,
1700; but I have in vain sought for the latter
case in the Memoirs of the %ﬂld&m of that
period.  Dr. Paget also makes brief allusion (op.
citat. p. 204) to an instance of the kipd,
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patural, The ventricles communicated by a
large opening in the upper part of the
septum. The foramen ovale was closed,
with the exception of a small cpening of the
size of a crow-quill.

Mr. T. W. King has given the particulars
of & remarkable instance of this species of
malformation.* The subject of this case
was a child 2 years and 9 months old, a
patient of Mr. Sanders, of Gravesend.
There 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
fossa 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-ege, 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 ducfus arferio-
sus (which was quite closed) the aorta was
rather small. The left auricle was of
moderate size, and appeared to have received
only two veinst. There was an opening
between the wventricles larger than a crow-
quill. The pulmonary arfery was very
wide; its wvalves 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
preserved in Guy's Museum, and numbered
139244,

I1. Transposition of the pulmonary ar.
tery and aorta ; absence of communica-
tion through the ventricular seplum and
arierial 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 aunthor 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-

* Monthly Journal of Med. Science, 1844
yol. iv. p. 82. The fact that the main arterial
trunks were trqnspmd appears from the title of
the case, but it 1s not enl}msh.r Etated in the
anatomical description of the heart and its ap-

pmdnﬁm.

T The 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,

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 derauged
organisation except uncommon feebleness
and an indisposition to motion. But,ina
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, aphthae
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
flnid 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
side 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 cavee, 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 jforamen 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 deseribed 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,
vol, iv. p. 244 : Boston, 1815, and Surgery,













THE MORBID CONDITIONS OF THE PULMONARY ARTERY.

73

or contraction of the right ventricle and
pulmonary artery.* M. Hein has also con-
firmed this observition, assigning contrac-
tion of the pulmonary orifice as one of the
causes of permanence of the foramen of
Botal.

More recently, this principle has received
strong confirmation from various pathologi-
cal writers :—among others, MM. Berard
and Bouillaud have remarked upon the
coincidence of patency of the cardiac septa
with canses of obstacle to the emptying of
the cavities; and a very clear exposition of
the matter has been given by Dr. C. J. B.
Williams, in the Cyclopeedia of Practical
Medicine.T

Similar opinions have also been adopted
and extended by Mr. T. W. King,§ and by
Dr. Craigie. |

The establishment of this view has gone
far to correct the opinion, which is, even
still, entertained in its fullest latitude by a
few pathologists, that imperfection of the
auricnlar and ventricular septa, and perma-
nenze of the arterial duct, are invariably to
be regarded as injurious states, as the pri-
mary andessential conditions of the disease,and
as the principal, if not the sole causes, upon
which the symptoms of morbus ceruleus
depend. It is doubtless true that,—in a cer-
tain small proportion of cases where the
open state of the feetal communications has
depended upon fransifory causes of obstrue-
tion occurring very early in life, and has
become aggravated by subsequent disease
after the impediments which produced the
non-closure have ceased to be in operation,—
patency of one of these openings must be
regarded as a morbid condition; still it
must be borne in mind that, in every in-
stance, these communications have originally
fulfilled a preservative office, affording the
sole means by which nature has been enabled
to prevent the circulation from being wholly
arrested in consequence of some severe cause
of obstruction.

* Op. citat. p. 19.

t Op. citat, (pub. 1816), p. 14.

t Dr. Williams observes, that * Openings in
the septum of the ventricles, when combined
with decided contraction of the arterial tubes,
we cannot but view as in most instances the
effects of the latter ; for it is a simpler idea, and
ome moreconsistent with the laws of devnlugment,
to suppose that an obstruction, which pathologi-
cally speaking, is of frequent oceurrence, retaing
the current of blood in the course which it held
in the early period of its formation, than to
ascribe a qermrnie:l septum to some specific and
ingxplicable arrest of its natural developement,
ﬁiﬂsi Malformations of the Heart, vol. ili. p. 68.

§ LoxpoN MED. GAZETTE, vol. xxvii. p. 751,
'Ja“+ I:m]..

l\zﬁdlnburghd Med. and Sur. Journal, vol. Ix.
P 2

% Dr. Craigie has illustrated this principle in
the following just remark : ¥ In opi]jmitign to
what has been hitherto taught, the open state of

It is to be remembered, however, that
instances of this uncomplicated kind are of
by no means frequent occurrence; every
anatomist who has practically investigated
the subject will agree with Dr., Craigie that
‘¢ the [permanently] open state of the fora-
men ovale’”” [and also of the ventricular
septum and arterial duct] ‘‘is rarely a
primary and solitary lesion.”” In fact, these
defects will generally be found to exist in
association with some permanent obstruc-
tion to the circulation, either in the right or
left heart, or in some portion of the pul-
monary or systemic vessels.* A very simple
illustration of this principle may be found in
any case where the pulmonary artery is
narrowed at its orifice, and either the ven-
tricular septum, the ductus arteriosus, or
the foramen ovale, is permanently open :—
here the contraction of the artery is the
disease,—the abnormal communication is
the preservative adaptation, by means of
which the circulation is rendered compara-
tively free, and the life of the individual is
prolonged. I have already endeavoured to
trace out the influence which progressive
narrowing of these communications has in
aggravating the symptoms of the disease;
and, wultimately, in determining its fatal
issue,t and it eannot be doubted that, were
it possible to induce closure of the
openings in the cardiac septa, and of the
abnormal passage of the arterial duct in
these cases, severe and ultimately fatal ag-
gravation of the symptoms of obstruction
would be produced in the majority of in-
stances; while, in many, the consequence
would of necessity be instantaneous death.
1t is, of course, quite evident that, in a large
proportion of cases of ventricular and arterial
communication, and in some where the au-
ricularseptum only is deficient, the circulation
would be at once arrested by any canse which
could obliterate the abnormal channel. It
therefore can never be a matter of surprise
that a patient should have lived for many
years with comparatively mild symptoms of
heart disease, although the subject of a
singularly large communication of the kind
in question ; as it will be perceived that, had
there not been an abnormal aperture between
the cavities or great vessels of his heart, to
compensate for some permanent obstructive
lesion in another part of the circulatory appa-
ratus he probably could not have continued to

the fornmen ovale is in a large Ernpnrtinn of
cu;% the means of prolonging Lfe.”*  Op. citat,
p. E74.

* Itis frequently, if not generally, observable
that, wharcalfrec Elfﬂrltl.!ncy lﬁ’e the fﬂ:‘;';lmﬂn ovale
exists as the =sole congenital defect, it {5 asso-
clated with marked dilatation of the pulmona
artery, shewing that impediment has exist
tither towards the extreme branches of that
vessel, in the left side of the heart, or in the sys-
temic circulation,

t See the previous chapter, p. 72.
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venous system which attends cyanosis, the
obstruction to the circulation must have
been present either at or before birth, when
the capillary vessels are naturally more
capacious than they are in the adult, or it
must become confirmed previously to the
full development of the body, while the
entire vascular system is pliant and dilata-
ble, and is still capable of readily adapting
itself to permanent changes in the circula-
tion.

It is, of course, well known that various
kinds of obstructive disease of the heart and
lungs, occurring in adult life, are liable to
produce extreme internal venous congestion
and considerable lividity of the surface; but
I am not acquainted with any in:stance in
which an impediment of this kind, coming
into operation subsequently to the age of
twenty-five years, has produced that general
and intense blueness of the entire surface
which forms the characteristic featare of true
cyanosis depending upon congenital mal-
formation of the heart.

In extreme cases of original defect of the
cardiac apparatus, such as those in which
the ascending pulmonary trunk is obliterated
or absent, the cyanosis appears to be due
less to the circuitousness of the course by
which the lungs are supplied with blood,
than to the unnatural narrowness of the pul-
monary vessels,* which are almost invariably
far less capacious than in the ordinary con-
dition ; hence the pulmonary veins and left
auricle are usually more or less contracted
in these cases, while the lungs are either
badly developed and imperfectly expanded,
or present the evidences of chronic im-
pediment in the dilated condition of their
tubes.
= There are still a few pathologists who
adhere to the old opinion that cyanosis
mainly depends upon the circulation of car-
bonised blood through the arterial system,
msisting upon the fact that, in the great
majority of cases of morbus cieruleus, the
septa of the heart are more or less deficient,
As I have already stated, it is now established
that cyanosis may exist quite independently
of imperfection of the cardiac partitions or
of admixture of the venous and arterial blood :
still, 1 apprehend that M. Berard and Dr.,
Stillé have argued somewhat too exclusively
in maintaining that admixture of the two
currents has no influence whatever in pro-
ducing cyanosis, as it appears by no means
unreasonable to conclude that, in extreme
cases of this kind, where the impediment to
the pulmonary circulation is great, and where

* Bome of the cases in which the heart has
been found sitoated below the diaphragm, prove

%]h:t. nher%}tsh:anﬁl is free, t deviation in
1e conrse of t ulmon Fi
sy 1] ary ry 18 not o neces-

gerous impediment to the cir-
culation, and is not the mnf: cause of dyspnoen
and cyanosis in extreme cases of malformation,

a large guantity of venous blood evidently
passes into the aorta at every systole of the
ventricles, the discolouration of the surface,
and especially the lividity of the mucous
membranes, which is so frequently observed
in these cases, is, in part at least, due to the
dark hue and impure condition of the ar-
terial blood. Admittiag this, it must be
borne in mind that the principal reason why
cyanosis is generally present in cases of
extensive communication between the cavi-
ties of the heart will be found in the fact
that a cause of obstruction which is capable
of preventing the natural closure of the septa
will rarely fail to occasion permanent and
seyere impediment to the circulation. - Where
an abnormal opening is discovered in the
cardiac apparatus of one who has only lately
become cyanosed, or where such an aperture
presents traces of recent enlargement, it
must not be at once concluded that the pre-
sence or augmentation of this communication
has oceasioned the cyanosis; but the first
cause of the disease must be sought for, and
this will generally be discovered in the form
of some manifest impediment to the circula-
tion which has determined the patency of
the opening from birth, and which, having
become recently aggravated, has produced
the cyanosis at the same time that it has
increased the size of the abnormal foramen.

Dr. Meigs adheres to the doctrine that
persistence of the foramen ovale is the cause
of cyanosis in infants. He observes, that,
‘as the occlusion of the foramen ovale is
prevented by the torrent of blood flowing
from the inferior vena cava, raising and
keeping raised the interauricular valve, which
is thin and floating, it occurred to him to
place the eyanosed child on the right side,
with the head and trunk somewhat raised,
so that the interauricular septum should be
maintained horizontal, and the blood con-
tained in the left auricle should press with
its whole weight on the closed valve. He
has frequently seen the blue colour disappear
at the very instant the infant was placed in
this position, proving that the oxygenating
blood only entered the arteries.” Dr. Meigs
adds, that he has thus saved the lives of fifty
or sixty children in a hundred ; whereas, as
18 well known, all the other means hitherto
tried Lave failed.*

Successful as this application of Dr.
Meigs's theory has evidently proved, it is
certain that his explanation of the fact is by
no meaus demonstrative. So far from pa-
tency of the fornmen ovale being an essential
concomitant of the blue disease, it is well
known that, in a very considerable propor-
tion of instances of cyanosis, the auricular
septum is perfectly closed; and two cases

* Report of the ﬁ:udcm}idnf Sciences, Paris,
JU.I]‘IIEE 2nd, 1845, and Dublin Med, Press, vol. xiv.
p. 18,
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under circumstances of obstruction;’" for,
as we have already seen, these deficiencies are
seldom, if ever, present where thers is not
also discoverable some cause of permanent
impediment to the ecirculation, which pro-
bably at all times occasions 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 ¢ffected either with pulmonary dis-
ease, or with any causes of delay to the
gystemic circulation, the dyspncea 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 tranqguil, and
the lungs remain free from congestion or
other superadded lesion.

It is a demonstrable fact, that there may
constantly occur considerable commixture
of venous with arterial blood, and vet the
individuals may be well nourished and ac-
tive, and may arrive at matority without
ordinarily presenting sufficient blueness of
the sarface 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,
either with or without a certain amount of
dyspneea, 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 degree of abnormal
communication which exists between the
cavities of the heart. Louis has very justly
remarked, that *‘the change of colour is
never found tosbe 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-
ties communicate the less will the circulation
be impeded.

In either of the above sets of cases the
symptoms of morbus ceruleas may become
permanently developed in their greatest
intensity whenever additional and permanent
obstruction occurs to the passage of the
blood through the lungs, or immediately the
muscular power of the heart becomes se-
riously impaired. Instances of considerable
malformation of the heart occasionally oceur

in which cyanosis does not appear until the
age of puberty, and others have been ob-
served where the lividity of the surface,
which bad occasionally presented itself from
birth, did not become permanent until a
rather advanced period of lite. 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 usually 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 ceeruleas 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 foetus, taken
in conjunction with the fact that the infant’s
body has usually a slightly livid appearance
until the funis is secured and respiration
isfullyestablished, hasbeenregarded as asuffi-
cient explanation of the circumstance 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
alluded 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.

/ 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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monia on the right side. Auscultation and
percussion were not performed, from the re-
fusal of the patient. Copions venesection,
and the usual remedies, were had reconrse
to with success : nothing remained but slight
dyspncea. When convalescent, he wasall at
once attacked with approaching suffocation,
and fainted away; having recovered his
senses, he indicated the epigastrium as the
seat of hissuffering. This amelioration did
not last long, for the feeling of suffocation
returned : about half a pound of blood was
drawn with difficulty from the arm ; the face
became livid; there was violent tenesmus ;
agitation, followed by prostration and death.
Autopsy, 32 hours affer. The parietes of

the thorax presented the dark-red colour-

pecualiar to asphyxia ; the pericardium con-
tained about three ounces of a sanguinolent
serusity ; beart normal, its cavities con-
tained a small quantity of clotted blood ;
the left lung presented adhesions of old
date ; about two pounds of reddish serosity
in the right pleura; a few fragments of the
lung thrown into water floated on the sur-
face ; both lungs were of a blackish-red
colour posteriorly and inferiorly, but no
engouement nor hepatization. * The prin-
cipal branches of the pulmonary artery were
nearly obliterated by clots of black bood,
several of which adhered slightly to the
walls of the wessels, were soft in their
centre, and surrounded by a portion of a
somewhat lighter colour; the blood was
perfectly liguid everywhere else.”” Cranium
and abdomen in the normal state*. Dr.
Richelot considered that death was produced
by syncope, owing to cessation of the circu-
lation caused by the obliteration of the pul-
monary artery by clots of blood. We have
therefore reason to conclude that the patient
died suddenly.

Dr. Graves has recordedt the case of a
man, mtat. 60, who came under his care
with pneumonia and partial solidification of
the right lung, with a complete absence of
fever. The disease remained stationary for
about three weeks, then there occurred a
sudden change for the worse, and the pa-
tient died in about 26 hours. On examina-
tion it was found that, in addition to the
solidification of the lower two-thirds of the
right lung (the left Inng was entirely free
from pneamonic lesion), the pericardium
. was distended with a very abundant straw-
coloured flaid. The membrane was in every
way healthy. The heart felt very soft, and
lay collapsed ; its structure was pale, but
otherwise normal. The pwlmonary artery

* As cited in the Medical Ti « Xk
p. 193, May 17th, 1845, oo Vol xii
Dublin Journal, vol. xxii. p. 388, and Clini-

cal Medicine, p. 904 (n few particulars are riven

in the former ac %
latter), count which are not found in the

was oceupied by a fibrinous elot, which pre-
sented the usual division produced by the
branches of that vessel. There were only
two valves, and these were coated with a re-
cent deposition of lymph, in some situations
almost a quarter of an inch thick. The
valves were much thickened and opaque,
contrasting in a remarkable manner with
those of the aorta, which were quite free from
disease. The lining membrane of both the
pulmonary artery and the aorta presented
its usual appearance, as did also the endo-
cardinm. There was some calcareous de-
posit on the tricuspid and mitral valves, but
not more than is frequently observed in sub-
jects of the same age. There was no ana-
sarca or effusion into the pleurz or abdo-
men. The hydropericardinm and inflam-
mation of the pulmonary valves had not been
expected during life. Both had evidently
arisen within thirty hours of the patient's
death, contemporaneously with the sudden
exacerbation of the symptoms.

These cases, together with many of the
foregoing instances, certainly prove that
acute pulmonary arteritis is likely to occur
in association with various inflammatory
conditions of the lungs and their appen-
dages, but I do not consider that these or
any other cases with which I have met, by
any means establish the principle that pneu-
monia, in any of its forms, is liable to
produce acute inflammation of the pulmonary
artery. It is true that in some cases where
very large portions of the lungs become
consolidated, producing death from me-
chanical obstruction to the pulmonary cir-
culation, branched coagula are found tra-
versing the whole of the ramifications of
this vessel, but these clots are always un-
adherent, and unattended with any of the
marks of arteritis, and are evidently merely
the effects of slow coagulation of blood in
the vessel during the protracted agony of
death from gradual suffocation. In none of
the cases which have been narrated above
was there reason to helieve either that the
pulmonary obstruction had been sufficient
to determine the occurrence of coagulation
in the affected vessels, or that inflammation
bad been propagated from the diseased lung
substance to the arterial tissues, It was
certainly noticed in Bouillaud’s case that
one of the inflamed veins passed from the
near vicinity of a purulent cavity ; but it
will be recollected that in one of Craveil-
hier’s cases of lobular pneumonia,* it was
distinetly mentioned that clots did not exist
in the small vessels in the near vicinity of
consolidated lung. In M. Richelot’s case,
80 far from there being sufficient pulmonary
obstruction to account for the extensive
coagulation which occurred in the vessels, it

* Becond case, p, 838,
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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-
miniched 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 pui-
monary arfery was completely blocked up
by a coagulum of fibrin of firm texture.
The hand was not particularly large. The
vena porte, 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.f

A ruined wine-merchani, 53 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. TIn 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
passing remark from him. Within two
hours 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
I;ﬁ:fig;t'l “I?;:?eﬂf:n{!'tt:sdsh but !'nrr he sake of
i ma t
sl e ny of the negative

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-

arance, 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 pleural
cavity was obliterated by general and rather
close adhesions, the right was free, and con-
tained a small quantity of flaid. The lungs
were large and deep-coloured, but, exter-
nally, appeared nearly healthy : their upper
lobes were cedematous; the middle and
lower lobes partially emphysematouns, and
containing a moderate amount of blood and
serum, There was in no part of either lung
a trace of pulmonary 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 visible
branches. But nearly all the branches beyond
the primary divisions of the pulmonaryartery
contained clots of blood, which, from a com-
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 arlery into many
of its successively subordinate divisions :
some 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 npot even in contact with the
similar clots 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 discussion with patholo-
gists. The opinion formerly entertained
that in these, as well as in some other forms
of disease attended with hemoptysis, the
blood escaped from unbroken vessels by a
process of exhalation, lLas probably been
wholly abandoned, since a morz careful in-
vestigation of structural anatomy has proved
the impossibility of soch an occurrence.
The practical researches of Mr. Hilton have,
I believe, enabled that gentleman to enun-
ciate the principle that hemorrhages inva-
riably oceur 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 hemorrhage oecurs. 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 wvery
decided marks of acute inflammation : other
portions of the artery also displayed simi-
lar changes. This occurred in a patient
who died from the cffects 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
proportion of instances, however, (as in
Cruveilhier's case already cited,) the strue-
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 auricle,
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, diminishin

their calibre so much that a probe counld wit

difficulty be passed through them into the auri-
cle.  In the narrative of this case no allusion is
made 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 hemopt u];a occurred. (** Con-
tributions to Pathological .{nnmm i and Medi-

and Physical Journal, vol. l.:wliK . 520.)

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 observation. 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 eircumstances 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 rupture 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 further 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 whicha rap-
ture, nine-tenths of an inch in extent, occurred
in one of theleft pulmonary veins near the point
of its emergence from the lungs. The sygmoid
valves of the aorta were greatly diseased, and
caused impediment ; the entire heart was enor-
mously dilated, the pericardium being insepa-
rably adherent. ‘The left pleural cavity wnfﬂ;."u -
of biood. This oceurred in a person 91 vears of
age, who died during a fit of hemoptysis, having
tuﬁiﬁ-md from arni-nptnlmu of cardiac disease for

ree years previously, (Memoirs of the
Academy of Sciences at Paris, 1784 .) Rordl
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large, and in small patches, opaque, but
thin and pliant ; the mitral valve was
slightly thickened, and had several spots of
soft yellow substance beneath its ventricular
surface ; the aortic valves wore also irregu-
larly thickened and opaque, with enlarged
corpora Arantii, bearing small warty growths;
but both they and the mitral valves might be
deemed able to discharge their functions.
The liver was small, tough, and granuolated,
and a great part of its surface was covered by
long adhesions. The gall-bladder was full of
ealeuli. The kidneys were small, and some-
what granulated, with adherent capsules,
and numerous cysts full of transparent fiuid.
The large veins and the systemic arteries, as
far as they were examined, were healthy.*

The morbid appearances described in the
above narrative very closely indeed resemble
those which I have myself frequently ob-
served in cases of this description. 1 took
the following notes after examining the lungs
of a strong middle-aged man, who died,
with bronchitis, hydrothorax, and extensive
pulmonary apoplexy, at Guy's Hospital, in
September 1846 : —

A large secondary branch of the pulmo-
nary artery was completely blocked up by a
firm decolourised coagulum, evidently of
long standing, the end of which hung into
the cavity of the primary division of the ves-
sel, in the form of a pedunculated, hollow,
fibrinous concretion, of oval form, precisely
similar to those cystiform fibrinous deposits
which have been so accurately described by
Dr. Hughes as adhering to the internal pa-
rietes of the heart, in many eases of cardiac
obstruction.t While tracing out the branches
of the vessel, my friend Dr. Gull pointed
out to me two small blueish spots, which at
first sight appeared to have been produced
by effusion of blood beneath the arterial
lining. It was impossible to distingnish
with the unaided eye the polished surface
which covered these thin deposits, from the
epithelium of the vessel ; still they could be
peeled off, leaving a perfectly smooth surface
of artery beneath, In examining one of the
secondary branches of the wvessel, I found
that its calibre had become greatly contracted
by the presence of a firmly adherent deposit
of this kind, which extended to a distance of
two or three inches. It occupied about one-
half of the periphery of the artery, leaving a
free, though greatly . diminished, canal for
the passage of blood. It appeared to be of
considerable standing, being nearly deco-
lourised, and of very dense consistence. It
seemed probable that the transit of blood
had gradually smoothed down the exterior of
this deposit, until it at length presented a
level and polished surface, which appeared to

; Ep. cit., vol. xxvii. p. 175,
n appearance of this kind is repregented in
Mr. Paget’s engraving already alluded to,

be perfectly continuous with the proper
lining membrane of the artery-* The heart
of this patient was hypertrophied, and his
aorta rather dilated, but there was no marked
degree of valvular disease. These ap-
pearances, it will be observed, closely re-
sembled those which were observed by
Mr. Paget in the preceding case. It can
scarcely be doubted that, in both instances,
the deposition of coagula, in the larger
branches at least, was due to a certain
amount of inflammation set up in the tissues
of the over-distended wessels. Both cases
are rather extreme examples, but they may
be taken as fairly representing the general
character of the morbid appearances which
more or less extensive tracts of the artery
will be found to present in the majority of
instances of true pulmonary apoplexy.f
Oceasionally some of the larger branches
of the pulmonary artery leading to the apo-
plectic portions of lung are found com-
pletely coated with tubular fibrinous de-
posits, as was the case in a female who died
with old obstructive and regurgitant mitral
disease at Guy’s Hospital in December 1845,

* I have never observed an appearance pre-
cisely similar to this in any of the systemnic ar-
teries, In these vesselz, where a portion of
fibrinous coagulum becomes deposited upon the
lining of the tube, its surface usnally remains to
a certain degree grannlar and rongh, and is al-
ways ready to receive fresh deposits from the
blood. The only exceptions to this rule are the
cystiform' clots, which are produced in the cavi-
ties, and, occasionally, ahont the valves of the
heart, and which generally present a smooth ex-
terior; and the interiors of old and partiall
cured aneurismal sacs, the cosenlom of whic
sometimes offers a dense and polished surface
to the current of blood 1In general anatomical
characters the mode of deposition of coazula in
the pulmonary artery bears a close similarity to
that process as it occurs in the veins. In many
cases, larre coagula, which either coator occlude
portions of the ar_x}er branches, peel off with the
greatest readiness from the interior of the vessel,
leaving the epithelinm smooth and, not unfre-
gquently, free from discolouration. It is evident
that here, as in the veins, the deposition of clots
is designed as a means of protecting inflamed
surfaces of the vascalar tract, and of guarding
them against distension, and the irritating con-
tact of the blood ; the circulation through these
vessels is for a time either diminished or sus-
pended until the inflamed surfaces have regained
their healthy condition, or have ceased to be
acutely diseased, and then the deposit is entirely
absorbed or remains permanent, according to
the degree in which it has previously become
adherent to the vessel. Uneven and granular
clots may frequently be observed in the pulmo-
nn a.rte:‘;n indeed, it is probable that all
fibrinous deposits in this vessel at first present
i‘ﬂugh %urfmaahwhich, Iif Iiﬂ:dhe much pro-
onged, have subsequently a tendency to
nn}nnthnd and levelled. . e i

I have here restricted the term * pulmon
apoplexy' to those cases in which 1u]£u|1:i-:mm||:u'§-r
rupture of portions of the vessels of the lungs js
followed by the extravasation of considerable
quantitics of blood into the tissues of those
organs, excluding those instances in which
nearly the whole of the effused blood finds exit
by the air-passages,
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garded the heart ; for here, at a subsequent
period, was observed a to and fro sound,
superficial, and most audible a little to the
right of the nipple,and not traceable along the
course of the aorta. About the same time,
the respiration, though distressed throughout,
appeared to become so far relieved as to
admit of her lying in the horizontal posture.
The pulse retained the same character
thronghout, thongh becoming towards the
last much weaker. The irritability of sto-
mach was relieved. At one time the mic-
turition was accompanied by pain, owing
probably to the action of the nitre contained
in the medicine. Her mental faculties con-
tinued perfect to the last. Tle treatment
was local depletion, with counter-irritation
over the region of the heart, with mercury,
salines, and purgatives. She died April 2d.
Autopsy.—Head not examined. Chest: a
little clear serum on the left side; extensive
old pleuritic adhesions; no signs of recent
pleurisy ; lungs congested posteriorly, of a
dark red colour, and exuding, on section,
frothy serum, but filled throughout with
air ; bronchial tubes natural, but containing
some mucous secretion. Heart: no fluid
in the pericardiom, which was smooth, but
white and opaque at parts; the heart was
large, its nutrient vessels much gorged ; the
cavities were large, the parietes but little
hypertrophied ; the mitral valve was slightly
thickened, but in other respects healthy, as
were also the other valves. Within the
pulmonary artery, at its point of divisoin,
was a circular space as large as a fourpenny-
piece, surrounded by a ring of vegetations,
to which was slenderly attached a mass of
the size of a large walnut, of a yellowish
colour, and, in substance, resembling the
roe of a mackerel. The liver was slightly
congested ; 8o also were the kidneys; the
intestines were healthy. The anterior lip of
the uterus was swollen and dark-coloured.
Adherent clots may be found in branches
of the pulmonary artery in varions forms of
long-continued direct and indirect obstrue-
tion to the pulmonary circulation*; but in
the generality of cases of this kind they will
be observed to be associated with evidences of
the previousexistence of pulmonary apoplexy.

On the occurrence of non-adherent fibrinous
clots in the pulmonary artery.

Most practical morbid anatomists must
have observed that in very severe cases of
pneumonia, bronchitis, mitral obstruction,
disease of the valves of the systemic artery,
and aortic aneurism, where death has been

* Mr. Paget found deposits of this kind in the
_pulmonary artery in a case where the pulmonary
veins were compressed by a medullary tumor,
(Op. cit., vol. xxvii. p. 173). Similar appearances
are also not unfrequent in various forms of oh-
structive disease of the left heart,
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preceded by a greatly protracted suffocative

struggle, a tenacious branched coagulum of
pale elastic fibrine is occasionally found to
occupy the entire tract of the pulmonary
afferent wessel, by no means completely
filling it, and not apparently adhering to
any part of the arterial parietes, which re-
main free from all traces of inflammatory
lesion. It now appears to be generally
admitted that these, as well as the con-
densed masses of recent fibrine which are so
frequently discovered in the cavities of the
heart, are probably formed some time pre-
viously to death, when the delay to the cir-
culation is becoming extreme, and the con-
tractile power of the heart begins to fail.

Dr. Corrigan has recorded an interesting
case in which this appearance was found in
the pulmonary vessels of a patient who died
in the depressed stage of fever.

M. W., aged 70, admitted into Hard-
wicke Fever Hospital, 20th of November,
1845. For the last oneor two years he had
been much exposed to cold, and had suffered
greatly from poverty. Fourteen days before
admission, he was seized with rigors, head-
ache, and vomiting. He became worse
from day to day, lay in a small close room,
and received little attendance. Symptoms
on admission :—8Shivering, and cold ex-
tremities ; pulse very weak ; tongue dry,
hard, and dark-brown; all secretions and
excretions scanty ; countenance vacant ; in-
telligence imperfect : he lies on his back, and
makes no complaint, Treatment : ether,
ammonia, and brandy. 21st, 22d, and 23d—
Sinking continued, notwithstanding that he
had freely of wine, brandy, ammonia, &ec.
He lay in bed on his back, making no eom-
plaint, with a pulse hardly perceptible, On
the 23rd, the tongue was moist, with slight
mucous rattle in the throat. On the 24th,
he showed more restlesness, with an inclina-
tion to attempt getting out of bed. On
that day he died.

_ Post-mortem.—The lungs were healthy
in texture, with slight bronchial effusion,
The tissue of the heart was healthy. The
left ventricle contained grumous dark-
coloured blood. A bulbous shaped polypus
lay in the right ventricle, not sufficient to fill
it. This polypus, narrowing gradually as it
paszed into the putmonary artery, extended
along this vessel, being about the thickness
of a quill, then divided at the bifurcation of
the artery, and continued its ramifications
along the arterial branches. The extensive
polypus of fibrine was so firm that, taking it
by the root which lay in the right ventricle, it
was drawn out with all its attached branches,
unbroken from the artery. It was not at-
tached any where to the sides of the vessels,
but lay like a cord along their centre. Dr,
Corrigan considers that the structure of the
polypus shewed that it had probably been
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valves, is so extremely small, that T 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 have 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 dyspnoea 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
gquare. The heart's impulse was increased
and extended. There was a loud harsh
murmur nearly synchronons 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 epigastrium. The sounds continued
audible in the same situation, but not at the
game 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 walves agglutinated into a thick
cartilaginous ring, leaving a permanent
orifice just large enough to admit the passage
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 the true nature of
this particalar class of cases from mere de-
scription, I have thought it as well to insert
it at this place.}

* Edinburgh Medical and Surgical Journal,
June 1846, p. 06,

T A case very similar to this is recorded by
Professor Tiedemann, in his work on Arctation
:imtlhﬂlnﬁ_ralnf “;lcﬁnrdtiﬂi“ in Disease, as quoted
n the Edinburg ical and Surgical Journal
for June 1846, p. 127. L

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 circum-
stances which attended its progress: it ap-
pears to me to afford an almost unique,
though most instructive, example of cardiac
disease :—

Amelia 8., setat, 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 flights of stairs. She had always
been an active person, and in these habits con-
tinued until confined by her last illness. 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 to 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 hushand, 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 Sunday
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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of the artery; it could also be passed be-
tween t‘l‘ﬂr{iﬂdlﬁ which blocked up the
valves. On carefully laying open the artery,
its orifice was found to preszot two tumors
and one valve; the tumors corresponding
to the posterior valves, and having a cres-
centic surface on their ventricular margin.
One of these masses was about double the
size of the other, the smaller being about
the size of a large walout. When placed in
situ, it was found that each had smooth
corresponding surfaces, evidently produced
by friction between the two bodies. They
were, externally, of a dark grey or brownish
colour, having generally a somewhat warty
and roughened surfuce. On laying them open
with a scalpel, they exuded a gelatinous fluid
of a very tenacious character. They were
hard, and apparently organised, with fibres
arranged in small convolutions. They were
light-coloured internally : their bases or
ventricular margins were apparently in a
state of inflammatory softening, breaking
down on the slightest touch, and separating
from the substance of the artery without
difficulty. The gelatinous fluid was exa-
mined by the microscope, and found to
contain nucleated cells, not of a malignant
character. The remaining valve was covered
with some shaggy vegetations or fibrinous
deposit : it was of normal size, and smooth
and healthy on its arterial or inner surface,
The coronary arteries were healthy ; there
were two openings to either artery. The
omentum was attached to the abdominal
parietes by old adhesions. The liver was
much enlarged, stretching down to, and
encroaching on, the umbilical region: it
was congested and coarse in structure, and
adherent to the abdominal parietes. The
spleen was also large. The kidneys were

larger than usual, and of coarse structure ;
their tunics were adherent, and they were
very lacerable and pale. The ileum was
congested, and presented some spots of
ecchymosis : it contained nothing but a
small quantity of bilious mucus.

Among other valuable remarks which Dr,
Lloyd has appended to his report of the
above case, he observes that it proves how
great an amount of obstruction may continue
to be borne on the right side of the heart,
provided the lungs are sound, and in work-
ing condition. He considers that the heart
itself shewed no evidences of obstruction,
as there was neither hypertrophy nor dilata-
tion, nor even engorgement of its cavities :
in fact, there was a singular absence of
marked evidences of cardiac obstruction
both before and after death. There was no
impediment to the return of blood from the
jugulars, no blueness of the lips, conges-
tion of the countenance, or cedema of any
part of the body. Dr. Lloyd very justly
accounts for this absence of cardiac engorge-
ment and external congestion in two ways :
first, the quantity of the circulating fluid
was small, the patient being thin, spare,
and at rest, and must have become smaller
and smaller as the disease of the valves in-
creased, from the woman’s taking no non-
rishment of any kind, and also from the
reducing effects of treatment ; and, secondly
and principally, he thinks this circumstance
accounted for by the remarkably hurried
action of the lungs, whereby a small quan-
tity of blood was sucked up by atmospheric
pressure from the ventricle at every re-
spiration. This, frequently repeated, he
believes, auswered the purpose of the na-
tural and slower respivation, and larger

supply.
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and radials, and distension of the veins of the
neck, with tenderness of the epigastrium. A
loud and distinct druit de sougflet was heard
at the upper part of the sternum, at the
moment when the ventricles contracted, prov-
ing that the obstruction must beat the outlet
of one of those cavities, while the situa-
tion in which the mnoise was heard, and
the distension of the veins pointed out
the right as the one implicated. The
only material differences between these two
cases were, the circumstance 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 itself 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 arfery, 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 aorfic 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 ariery 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 suspected during life, the symptoms
being only those of ordinary phthisist.

Congenital narrowness of the pulmonary
artery.—Dr. Barlow has described a highly
interesting class of cases of young patients
who have suffered from birth from an im-
perfectly developed condition of the respira-
tory apparatus, 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.
t Third Pasciculus of Anatomical Drawings
selected from the Collection of Morbid Anatomy

in the Arm i
Plate v, ¥ Medical Museum at Chatham,

period of puberty, are linble 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., coineci-
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 happensin 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-

* In some cases the left auricle and ventricle
are dilated, while the aorta remains small, al-
tlmug’ll_fm from any traces of organic disease.
. 1 This has not merely u-nnurrmn VEry young
individuals ; in the case of the middle-ng'eci" mian,
the state of whose lungs I have deseribed in the
chapter on pulmonary apoplexy, the orifice of the
pulmonary artery was nearly of the ordinary
capacity, although some of its branches were
greatly obstructed by old coagula, The heart
d'i.l,:l et:lypeﬁmphleﬂ, and the norta somewhat
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tation. It must also be borne in mind, that
in cases of this description death is not
generally to be ascribed to the mere obstruc-
tion produced by the imperfect development
of the pulmonary apparatus, but that it is
usually caused by the superaddition of a
certain amount of inflammatory or other dis-
ease in the originally defective lungs, which
hastens on the fatal result long before the
heart and its appendages have undergone
those changes which they would ultimately
have presented had life been considerably
prolonged.

It is therefore not to be considered that
the instances in question by any means dis-
prove the generally prevailing rule, that
obstruction to the pulmonary circulation has
uniformly a tendency to produce dilatation
of the afferent vessel of the lungs. And it
is of course almost unnecessary to add that
they do not in the slightest degree prove that
pulmonary obstruction can, under any cir-
cumstances, have a tendency to produce
a diminution in the capacity of this artery.

Dr. Barlow has also shewn that a con-
dition of parts similar to that described in
the above class of cases may result from the
occurrence of adhesion of the pericardium at
a period of life when the development of
the thoracic organs is still incomplete.* 1
havealso brought forward a series of instances
which illustrate the fact, that complete ad-
hesion of the pericardium, occurring in adult
life, has a tendency to produce diminution
in the size of the heart and its vessels in all
cases where there is no valvular disease, and
the pulmonary and systemic circulations
remain tolerably free.t

All morbid anatomists are now acquainted
with the fact, that in the majority of cases
of pulmonary consumption the cavities of
the heart are found considerably below the
ordinary standard capacity; and that the
pulmonary artery and aorta usually, to a
greater or less degree, partake in this change.

Pathologists are indebted to Dr. P. M,
Latham for an explanation of the remarkable
and important principle upon which this
adaptation is effected.i It is observahle
that in the larger proportion of cases of
phthisis, even long after nearly the entire
structure of both lungs has been rendered
irrespirable by solid deposits and purulent
excavations, there is usually, while the pa-
tient remains unexcited and at rest, an
almost entire absence of severe dyspnoea.
This often continues even up to the period
of dissolution : the patient dying from ha-
morrhage, exhaustion, cerebral complication,
—or, in fact, from almost any other cause
than mere suffocation. This is shewn to

* Guy’s Hospital Reports, vol. v., New Series.

* Gn{r’a Haospital Rﬂmrtu': vol. 1., New Series.

1 See Lectures on Diseases of the Heart, MED.
GAZ., vol. iii.

depend upon the very small quantity of
blood which is propelled, at each systole of
the contracted right ventricle, through the
pulmonary vessels, as well as to the rapidity
of its transil through the narrowed cavities
of the heart. The colliquative sweats and
diarrhcea, which are such frequent attendants
of the later stages of this disease, are there-
fore not to be regarded either as processes
which are wholly injurious to the system, or
as altogether dangerous symptoms which it
is absolutely necessary to repel by vigorous
treatment : they must, on the contrary, be
viewed as the principal means which nature
adopts to relieve the heart and lungs from a
large proportion of the circulating fluid—a
relief which the latter organs require, not
only in consequence of the great diminution
of their aerating surfaces, but also on ac-
count of the impaired action of the bronchial
exhalents which is usual in this disease.*

It is doubtless owing to a similar dimi-
nution in the bulk of the circulating fluid
that the circulation through the lungs is
usually so free in cases of malignant disease
of those viscera. Large masses of softening
cancerous deposit are occasionally found
occupying very extensive portions of the
pulmonary structure in the bodies of patients
who have scarcely been at all subject to
dyspneea, and even in cases where no symp-
tom has occurred to lead to the recognition
of the disease during life. In such cases as
these the heart and its vessels have usunally
been observed to have adapted themselves to
the diminished volume of the blood.

Narrowing of branches of the pulmonary
artery in the vicinily of phthisical cavities.
—In extensive tubercular degeneration of
the lung, even after softening and suppura-
tion have commenced, it is often singular to
observe branches of the pulmonary artery, of
various diameters, passing through the ap-
parently disorganised lung, their interiors
remaining entirely free from the slightest
discolouration or deposit, although the canals

# It has been observed by one of onr leading
hologists that he regards a small heart as a
ﬁﬁ coincidence in the case of tuberculons dis-
ease, adding, that he would rather have a la
heart than a small onein connexion with phthisis,
—[Clinical Remarks on a case of Tabes Mesen-
terica, by Dr. C.J. B. Williams: Men. Gaz.,
vol, xviil,, p. 1480.]—1 cannot but venture to
prefer the doctrine of Latham to that of this high
authority. 1t will, 1 believe, be usually observed
that in cases of phthisis where the heart is lar
the respiration has been onably difficult,
the pulse comparatively slow, and the patients
to a greater or less subject to that de-
pression of spirits trom which the rapidity of
the circulation in phthisis usually renders the
victims of thish Teu malady so providentially
free. ‘The condition of the phthisical heart can-
not be ed ag one of atrophy : all its cavities
are usually small and well contracted; and the
muscular tissue of its walls is firm, and well
adapted to maintain short and rapid propulsive
movements,
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have evidently been in some degree en-
croached upon by the surrounding effused
matters. In more advanced stages of dis-
ease, however, when phthisical excavations
have become completely formed, complete
obliteration of the arterial tracts, which are
thus left in a state of isolation, generally
occurs, while those portions of the closed
arteries which intervene between the point
of occlusion and the nearest pervious branch
undergo a remarkable degree of contraction,
which leaves them in the condition of very
narrow conical cul-de-sacs. This latter
change has been very accurately deseribed
by Dr. Ballie, who remarks, that when
blood-vessels are traced into abscesses of the
lungs, he has found them very much con-
tracted just before they reach the abscess,
so that the opening of their extremites has
been closed up entirely. On such occasions
it will require a probe to be pushed with a
good deal of force, in order to open again
their extremities. In these contracted
vessels, he adds, the blood is coagulated as
it is under similar circumstances in other
parts of the body. This change of the
blood-vessels he regarded as designed to
prevent the occurrence of large hsmor-
rhages, which would certainly prove almost
immediately fatal,

My own observation has led me to be-
lieve, with Cruveilhier, that the obliterated
trunks of pulmonary vessels much more
frequently form the principal substance of
the bands which traverse the cavities of
many phthisical excavations than the state-
ments of Laennec and Andral would lead us
to suppose. While the excavations are of
moderate size, the obliterated arteries are
usually seen passing across the cavities, in
the form of greyish cords, covered externally
with a coating of pus, fibrine, and particles
of tubercular matter, and presenting, on
transverse section, a close grained coagulum,
having the appearance of soddened glue,
perfectly identified with their degenerated
tissues, and completely occlading  their
canals. These obliterated vessels are easily
broken across, their structures having lost
their tenacity ; and, as the cavities increase
in size, the isolated portions appear to be-
come removed by sloughing, leaving only
rounded extremities, which form slight ele-
vations on the sides of the vomice,

It appears that in the generality of chronic
phthisical excavations, the portions of ves-
sels which pass across the cavities become
perfectly obliterated. Tt is in the last de-
gree improbable that any artery which has
long remained in this manner completely
isolated should ever remain sufficiently per-
vious to become either the seat of aneurism
or the source of hemorrhage. So far as 1
have observed, or can learn, these accidents
are only liable to occur in vessels which are

situated upon the walls of cavities, and
which are not completely isolated. Still, it
is not improbable that, where the excava-
tion is very rapidly formed, a considerable
tract of artery may become detached before
the process of obliteration has been com-
pleted, and may then either suffer perfora-
tion or be actually separated during a violent
paroxysm of coughing, as is described to
have been the case jn a somewhat marvel-
lous case described in the Ephemerides Nat.
Caur,

Dilatation of the Pulmonary Arfery.

The fact that as life advances the pulmonary
artery, in common with all other parts of
the vascular system, is liable to become
gradually and permanently dilated;* and
that the establishment of fixed causes of
obstruction, either in the lungs, left heart,
or systemic circulation, are at all periods
liable to produce a similar result, have
already been commented upon in previous
chapters of this memoir. It now merely
remains to cite a few examples in which
remarkable dilatation of this vessel was
found to have occurred under somewhat
unusual circumstances. +

We have seen that an unnaturally wide
condition of this vessel is found in several
classes of cases of cardiac malformation.
The following instance presented at once
the largest amount of simple dilatation of
this vessel that has ever fallen within my
notice, and one of the most singular con-
genital irregularities that has been known to
oceur in the heart of an adult :}—

* General dilatation and loss of elasticity are
the only visible Iih?sical changes to which the
tissues of the pulmonary artery appear to be
liable in extreme old age, independently of the
operation of accidental morbid infloences. In
most of the hearts of very aged persons which I
examined, the structures of this vessel retained,
to the eye, a nearly healthy appearance ; the
valves especially presenting a striking contrast
to those of the aorta. Morgagni describes the
condition of the heart in a man of 98, in whom
all the valves belonging to the orifices of the right
ventricle Were not on \I:Lnut rizid nor t:hil:lumml;,
but even like those which belong to the pulmo-
nary artery, they seemed to be formed of a
thinner membrane than usual. The mitral
valves, however, were found thicker than they
ought to he ; mci the aortic valves were all bony,
inflexible, and protuberating internally, &o,
The arch of the aorta and its vessels were frep
from bony scales, which were however seen in
the remaining part of the norta.—Letter XXI.
A.15. It :l,]?'lenrs, in fact, that degeneration of
the tissues of this vessel is not by any means a
necessary attendant of old age, but is most fre-

quently the result of over distension and other

u.u'?rl-::inul n;nrl:id inﬂu&nuﬂﬁt. o
ses of too great ca ty of the pulmo
artery are @emriﬁ:d by E%;per {in Fare'cu], RiI:‘;E
rand, Corvisart, Testa, J, F. Meckel, Hufeland,
R e o

] ils 18 case have heen published
by Mr. Alfred Taylor, in the MEDICAL a.znlﬂu,
vol. xxxvi. p. 19,
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aneurism contained only a few small clots of
fibrine. The lungs contained a very con-
giderable quantity of bloed, and some
serum.*

Although the particulars of the following
case are detailed at considerable length, it is
difficult to learn, from the description, whe-
ther the arterial lesion was primarily due to
aneurism of the vessel or to erosion of its
tonics. The rupture of so large an artery
could scarcely have occurred under the cir-
cumstances.

Mr. , etat, 36, of a consumptive
family, suffered more or less fiom symp-
toms of phthisis from the autumn of 1841 to
November, 1842, when he was attacked
with active heemoptysis. The bliod was
coagulated, and expectorated without effort.
At the end of a month he sank from the
exhausting effects of the hemorrhage.

Examination.—There were adhesicns be-
tween the pleura of the left side. The
pulmonary pleurse of both sides presented
the peculiar spotted appearance which re-
sults from strumous deposit. The upper
part of the left lung was entirely occupied
by a large cavity containing about half a
pint of grumous and coagulated blood. The
walls of this cavity were composed of the
parenchymatous stracture of the lung, con-
densed and solidified by pressure. Upon
careful examination, the left branch of the
pulmonary arfery, at the distance of two
inches from its bifurcation, was found to
open into this cavity by an aperture as large
as a crow-quill. The communication of the
artery with the shscess was considered to be
the resalt of the coats of the vessel giving
way, rather than the effect of the ulceration
of the abscess, as the opening from the
artery was funnel-shaped, and terminated in
the smallest possible aperture. The trunk
of the pulmonary artery was so large as at
first to be taken for the aorta, for it had a
complete curvature to the right as high up
as the left clavicle. It was thought that
this dilatation of the vessel was perhaps
attributable to pressure of the eyst upon one
of its main divisions. The patient had
suffered from difficulty of breathing from
childhood ; but it is not mentioned that
marked dyspncea was one of his later symp-
toms. Indeed, the narrative does not
n]anr]j'hpm that the left division of the
artery ha n greatly compressed by the
& + greatly P -

In some cases of congenital defect, where
the arterial duct remains permanently open,
the aorta and pulmonary artery are found
perfectly in apposition, and communicating
by a wide opening of somewhat irregular

* Edinburgh Med. and Surgical Journal, vol.

liv. p. 114.
t Mr. W. Crowfoot, Jun., of Beccles; Med,

Chir. Transactions, M’ Series, vol. viii,

form, In distinguishing such cases, it will
be necessary to observe whether the aorta is
dilated at that spot, and especially to remark
whether the valves and trunk of the pulmo-
nary artery are thickened and opaque; as,
where a communication has long existed
between these vessels, the pulmonary artery
usually takes vpon itself much of the fune-
tions of the aorta, while its structures assume
an appearance closely resembling those of
the systemic artery.

In addition to the cases mentioned above,
four preparations (numbered 14, 15, 87,
102) of the lesion under consideration are
stated to be preserved in the collection at
St. Bertholomew's Hospital ; and one (No.
366) in the Hunterian Museum. A case in
which an aneurism opened into the pulmo-
nary artery has also been recorded by MM.
Payen and Zeinck.* Another instance has
alzo been contributed by M. Sue.%

Dr. Lee observed that, in a case where a
large branch of the pulmonary artery opened
into the cavity of a phthisical abscess, the
vomica was not lined with that peculiar
membranous structure which usuvally invests
the walls of cavities of this class.t

It is not usual for the arterial branches
which pass upon the sides of pulmonary vo-
micee to become occluded by coagula. It is
probable that in these cases, wherever
heemorrhage cccurs from the corrosion of a
large vessel which has not previously become
aneurismally dilated, the perforation of the
artery is due, either to sloughing of the in-
terior of the abscess, a not unfrequent oe-
currence in phthisis, or to the absence of
that solid deposition which usually lies be-
neath the pyogenic memwbrane of phthisical
cavities.

I was present at the examination of the
body of a man, ®tat. 58, who died, February
4th, 1845, in the accident ward of Guy's
Hospital, from the secondary effects of a
fracture of the elbow-joint. He had suffered
from bronchitis, with foetid expectoration,
for some time previous to his death, The
walls of the right ventricle were rather thin.
Nearly the whole of the posterior portion of
the right lung was in a boggy condition, the
result of a low form of pnenmonia; the pul-
monary tissue being in this situation gene-
rally infiltrated with abominably feetid sanies.
This portion of the lung contained several
cavities, one of which opened into a circum-
seribed cavity in the pleura; the lung sur-
rounding this opening was in a sloughy con-
dition. The trunk of the pulmonary artery
was rather wide, and decidedly thin. Its
surface was free from stain or deposit, but
dull. The tissues of the vessel which tra-
versed the diseased lung were generally

* Bulletin de la Faculté de Méd., 1819,
I Journ. de Méd. Contin. t. 24, p. 124.
Dublin Medical Journal, vol, xxv. p. 168,



































































