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MALFORMATION OF THE HEART:

ATRESIA OF THE ORIFICE OF THE PULMONARY
ARTERY ; AORTA COMMUNICATING WITH
BOTH VENTRICLES.

BY

THOMAS B. PEACOCK, M.D., F.R.C.P.

TrE subject of this case was a girl thirteen years of age, a patient
of Dr. 8. Banders Stephens, who gave the following account of her
condition : —* She presented characteristic symptoms of eyanosis, the
face and lips being blue, or rather purple, more so than any case
I ever saw. She could only walk three or four steps, so that she was
always carried up stairs or even about the house. 'When she was
brought to me she was wheeled in a perambulator. Her mother said
that she had always suffered in the same way since the time of her
birth, but that the blueness of the skin and the inability to walk had
got worse gradually. The heart seemed to have only one prolonged
sound, with a murmur before, through, and after it.”

Dr. Stephens regarded the case as one of malformation of the heart,
and gave the opinion that the girl would survive only a short time.
The following morning she died suddenly, when she was either sitting
up or reclining. There was much difficulty in obtaining permission to
make a post-morfem examination, and the examination was unavoid-
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ably very hastily performed, and the heart was unfortunately
removed with only a short portion of the aorta and pulmonary
artery attached.

Externally the heart had much the natural shape; it was longer than
it was wide, and was about the proper size for a child of the age.
The aorta arose further to the right than usuval, and was from its
origin entirely exposed in the pericardium. On opening the cavities
the right auricle was found somewhat large, and the foramen ovale
was entirely closed. The right ventricle was formed almost wholly
of the sinus, and its walls were thick and firm; the infundibular
portion was, on the contrary, reduced to a small canal with thin
parietes. There was a very distinet separation between the sinus
and infundibular portions of the ventricle, so that they formed distinet
though connected cavities. The aorta communicated freely with the
sinus, but the infundibular portion, instead of giving origin to the
pulmonary artery, terminated with a kind of septum or diaphragm,
which was entirely impervious, so that there was no communieation
between the cavity of the ventricle and that of the artery. This
septum was evidently formed by the semilunar valves united foge-
ther. It was thick and opaque, and was protruded forwards in
the course of the pulmonary artery so as to have a funnel shape, the
base being towards the ventricle and the pointed extremity towards
the artery. Near the point there was a small blind furrow or pune-
tum, which seemed to indicate the seat of a former opening. On
one side of the septum there was a process, resembling the raphe or
¢ross-bar met with in cases of fusion of the valves, and probably
indicating the former existence of a separation info two or more
segments. The trunk of the pulmonary artery was of small size, but
quite pervious down to the upper surface of the septum ; its coats
were thin. The left auricle was natural ; the left ventricle of small
size relatively to the right, and 1its walls of about the usual width.
The aorta communicated with both ventricles through the medium
of an opening between them from deficiency of the base of the
geptum ; it had, however, more direct connection with the right than
with the left cavity. The vessel was of unusually large size. Both
the aorta and pulmonary artery were unfortunately cut off so low
down that the state of the ductus arteriosus could not be ascertained.

It will thus be seen that this case offered a very decided and,
considering the age of the patient, a very remarkable instance of
entire obliteration of the orifice of the pulmonary artery ; but the pre-
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paration, unfortunately, does not show the means by which this defect
was compensated, or the channel through which the blood was
transmitted to the lungs. From the trunk of the pulmonary artery
being completely open, and from the unusual calibre of the aorta, it
may, however, be probably concluded that, as in by far the largest
proportion of cases of the kind, the ductus arteriosus was still pervious ;
and that a portion of the blood entering the aorta was so conveyed
to the pulmonary artery, and through its branches to the lungs. It
is, however, impossible to know whether the blood so transmitted was
all that reached the lungs, and whether there might not have existed
other channels by which the supply was complemented, as oceurs in
some such cases. The foramen ovale was closed in this instance—a
condition which, though occasionally found in cases of ocelusion of
the orifice or trunk of the pulmonary artery, is only mef with when
the septum of the ventricle is imperfect.

As regards the mode in which the obliteration of the pulmonary
orifice was brought about in this case, it would appear that at an
early period of fewetal life, before the septum of the ventricles was
completed, the valves of the pulmonary artery became either united
together if formed as separate segments, or had their development
arrested if originally consisting of a simple fold of membrane. They
would thus form an annular septum, or diaphragm, which, by inter-
fering with the flow of the blood from the right ventricle into the
artery, would tend to divert the current into the left ventricle ; and
thus the further growth of the septum would be prevented, and the
two cavities would remain permanently in communication. The
pulmonary artery would also cease to increase in capacity, and, as
the collateral channels became more completely established, might
even diminish in size, till finally, either before or after birth, the
aperture might become entirely closed. The peculiar blind depres-
sion at the apex of the valvular septum seemed to indicate the
point at which an opening had at some former period existed.

It is to be regretted that the idea should still so generally prevail
that eyanosis is dependent on intermixture of the currents of venous
and arterial blood. It has been shown repeatedly and by different
observers, that cyanosis may occur without any intermixture; that
the freest intermixture may occur without cyanosis; and that, when
the two conditions coexist, there is not any constant relation between
the amount of intermixture and the degree of e¢yanosis. It has, there-
fore, been concluded that the intermixture, though it may be an
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element in the produetion of the discoloration, is not its essential
cause ; and the best authorities aré agreed in assigning the cyanosis
to venous congestion caused by the obstruction to the circulation ;
though it is probable that the darkness of the blood from its imper-
fect aération, and the thinness of the integuments from defective
nutrition, may modify the colour of the surface. In consequence,
however, of the former view being still so generally entertained,
pathologists are apt, in conducting post-morfem examinations, to
confine their attention to the state of the heart itself, and to
neglect looking to what is of equal importance, the condition of the
aorta and pulmonary artery. In by far the largest proportion of
cases of cyanosis the orifice of the pulmonary artery is the seat of
some kind of obstruection, and when this is extreme the great interest
of the case lies in ascertaining by what means the transmission of
the blood to the lungs is effected.

The case is further interesting from the age which the patient
attained. In no other instance of entire obliteration of the pul-
monary artery on record did the subject survive beyond nine or

ten years of age.

Remarks.—The form of cardiac anomaly of which this specimen
affords an example 18 one which, though of less frequent occurrence
than the cases of contraction or stenosis of the pulmenary orifice,
has yet been met with in a considerable number of cases. The first
instance of the kind which was placed on record was published in
this country by Dr. Hunter in 1783. A second was related by
Hodgson in 1812, and others have since been reported by Howship,
Farre, and other writers. In Germany a case was published by
Fleischmann in 1815, and a second by Basedow in 1828. One which
occurred to M. Lordat, of Montpellier in 1822, was recorded by
Gintrac in 1824; and a case, combining other serious deviations
from the natural development of the heart, was related by Breschet
in 1826. In America a case, also of a complex character, was pub-
lished by Mauran in 1829. Since these dates mumerous cases have
been recorded, so that I have been able to collect together in the
appendix not less than thirty-five cases, including that just related ;
and references have been met with to two or three others, of which
the full reports cannot be obtained, or which are too imperfectly
reported for the precise nature of the malformation to be ascertained.
Of the cases collected T proceed to give an analysis.
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1. Seat and form of the obstruction.—The precise seat of the
obstruetion in cases of this kind, and the mode in which it is
brought about, varies in different cases. Of the thirty-five cases
contained in the table, in four the seat and extent of the obstruetion
is not deseribed. Of the remaining thirty-one, in twenty-four it was
situated at the commencement of the artery, and a portion of the
trunk of the vessel still continued pervious, forming a blind canal,
or, as it is often described, a “ cul de sae,” extending from the bifurea-
tion of the artery for a greater or less distance towards its origin
from the ventricle. In three cases, and probably in a fourth, the
whole course of the vessel was obstructed, so that it was converted
into a solid cord extending from its ovigin to the division into the
pulmonary branches. In one ease! it is not clear from the report
whether the orifice of the vessel was obliterated, though the termi-
nation in the pulmonary arteries was imperforate. In two cases also
it may be doubted whether any portion of fhe vessel was really im-
pervious, though the reporters consider that no blood had been trans-
mitted through it.?

Of the twenty-four cases in which the obstruction was situated at
the commencement of the vessel, in seven it was caunsed by a
membranous septum stretched across the aperture, on the upper
or arterial surface of which there were some indications of valves.
In three other cases the aperture was also closed by a diaphragm
or septum, but this was partly composed of muscular substance and
there was no appearance of valves. In the former class of cases it
may be concluded that the septum was caused by the adhesion of the
edges of the valves together, or by arrest of the process of develop-
ment by which a simple fold of the lining membrane of the ventricle
and artery is separated into distinct segments. In the second form
of obstruction the defect is probably situated in the fibrous zone and
muscular structure at the termination of the infundibular portion, or
conus arteriosus, of the right ventricle.

In the eases in which the whole trunk of the vessel is obstructed
the disease may either have commenced at the outlet of the ventricle,
in the valves at the origin of the artery, or in some portion of the
arterial trunk itself. Probably, however, the disease generally com-
mences in one or other of the former situations, and involves the
trunk of the vessel secondarily. Intwo or three of the cases in the
appendix this process of obliteration appears to have been in pro-

I Basedow. ¥ Shearman, and GQuain and Sibbald.
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uress, the orifice of the vessel being imperforate, and a portion of the
trunk filled with adherent congulum. It is probable that the process
of obliteration is a more or less gradual one, the orifice being first
diminished in eapacity by an annular constriction, and the blood so
forced into the collateral channels: as these become established,
the vessel, giving passage to a constantly diminishing current of blood,
will decrease in calibre, till at length, by the deposits of fibrinous
coneretions on the edges of the obstructing ring, the opening may be
entirely closed. 1t has before been mentioned that in the case here
described there is at the point of the funnel-shaped septum a small
blind furrow or pit, which seems to indicate the point at which an
opening had at some former time existed. In cases of simple stenosis
or constriction of the orifice by disease of the valves, such fibrinous
concretions are very frequently found on the edges of the con-
strieting ring.

2. Means by which the blood is transmitted to the left side.—In
cases in which the outlet of the right ventricle is completely imper-
vious, it is evident some compensating means must exist by which
the blood can be transmitted to the left side of the heart and con-
veyed thence to the lungs, without which extra-uterine life could not
be maintained. Accordingly, we find that in all such cases of which
the desecription is complete, either the septum of the ventricle is re-
ported to have presented some imperfection, or the foramen ovale
was still open, or both passages continued pervious.

Of the cases collected, the septum of the ventrieles is stated to have
been entire in seven cases, and more or less defective in twenty-
seven. In three of the cases the ventricle was essentially single,
presenting little, it any, appearance of the septum; in five the defi-
ciency was considerable ; in two eases it is stated that the opening
would admit the forefinger, in four the little finger, in one only a
large goose-quill ; and in two eases the defect is said to have been
slight ; and in one of these there were only some museular fibres
wanting in the septum, and the lining wembrane had three foramina
in it. In one case the opening between the ventricles was oblique.
Generally the aperture is described as round, or angular with the
angles rounded off, partaking more or less of the shape of the
so-called “undefended space " at the base of the septum in the well-
formed heart.

The foramen ovale is reported to have been closed in only five
cases. In four of these the septum of the ventricles was incom-
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plete, and in the fifth there was a passage leading from the
right ventricle into the aorta of which the precise nature is not
clear. In two cases the opening in the foramen ovale was very
small, the septum of the ventricles being entire in one of them. 1In
nine the foramen ovale was largely open, and in one the partition of
the auricles was entirely wanting. In one case there were two
openings in the septum; and in one ecase, in which the foramen
was itself closed, there was an opening in another part of the
septum.
These defects in the ventricular and auricular septa were re-
garded by the earlier writers as being the necessary means for
the maintenance of the circulation, in cases in which the trans-
mission of the blood from the right ventricle was obstructed.
Morgagni, in the case of a young female in whom the pulmonary
orifice was contracted from adhesion of the valves and the foramen
ovale unclosed, regarded the latter condition as the necessary result
“of the former; and Dr. Hunter, in commenting on his case of
obstruction of the orifice of the pulmonary artery and defect in the
septum of the ventricles, draws a similar conclusion as to the relation
of the two defects. Though, however, these views seem so obvious
as scarcely to require to be enforced, they were overlooked, and the
aperture in the septum of the ventricles was regarded as a primitive
defect which entailed the diseased condition of the pulmonie valves.
Such appears to have been the view of Meckel. The earlier theory
has, however, been maintained by Dr. Williams and Dr. Craigie, and
more recently by Dr. Chevers and myself, and an elaborate demon-
stration of its correctness has been more recently given by De.
Meyer, of Zurich.!? Tt is evident that if during the earlier period of
feetal life, before the septum of the ventricles is completed, some
obstruetion is ereated at the orifice of the pulmonary artery by which
the blood entering the right ventricle is prevented from leaving the
cavity by the natural channel, it will flow into the left ventricle by
the aperture in the septum, and so the separation of the ventricular
cavities will be prevented ; and if a similar obstruction occur at
the later periods of foetal life, when the septum of the ventricles
is completed, it will prevent the closure of the foramen ovale after
birth.
In the cases in which the septum of the ventricles is incomplete
the aorta is generally found to be placed further to the right than
1 < Avchiv fiir Path. Anat. n. Phys. Von Viechow,” 12 Band, 1857, n. 497.
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natural, so that it comes to be connected equally with the two cavi-
ties, or to have more direct connection with the right ventricle, or
even to arise entirely from that cavity. Of the cases in the
appendix in which the information is complete on these points, in
six the aorta is stated to have arisen entirely, and in three chiefly,
from the right ventricle; and in twelve cases its origin was placed
immediately above the aperture in the septum of the ventricles, so
that it communicated equally with the two cavities. This position
of the aorta is, doubtless, in part due to arrest of development, so
that the vessel oeccupies the situation proper to it at the earlier
periods of feetal life; but it is also probably promoted by the con-
nection between the aorta and right ventricle, and the consequent
flow of blood from that cavity into the vessel, tending to draw the
artery further to the right. To the same cause may also be ascribed, in
part at least, the widening and expansion of the aseending portion of
the aorta, which is also so generally noticed in cases of this kind.

3. Means by which the blood is eonveyed to the lungs.—When obstrue-
tion occurs in the orifice or trunk of the pulmonary artery by which
that vessel becomes incapable of transmitting the blood to the lungs,
the pulmonary circulation is generally carried on through the aorta
and ductus arteriosus. Of the cases in the appendix, in three no
mention is made of the condition of the duet in the reports, or
the preparations do not affoyrd the means of ascertaining its state.
Of the remaining cases, in twenty-four the duct is said to have been
pervious throughout to a greater or less extent; and in three others
a vessel is stated to have passed from the aorta to the bifureation of
the pulmonary arteries, which may be concluded to have been the duct ;
so that in twenty-seven cases the duct may be inferred to have been
the channel by which the blood was conveyed to the pulmonary
vessels. In another case there was a direct communication between
the trunk of the pulmonary arfery and the aorta. In one case the
duet is stated to have been closed, and no mention is made of
the source of the pulmonary supply, and in another the duct
was probably closed under similar circumstances. In one case
there was no duet, and the supply of blood to the lungs was
furnished by vessels from the aorta. In another case the duet
was closed, and the pulmonary arteries, which were pervious, are
supposed to have received their blood by a branch from the left
subclavian artery; and in a third case the ductus arteriosus was
pervious, but the supply of blood furnished through it to the lungs
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was supplemented by branches from the aorta. Similar supplementary
vessels from the aorta or some of its branches doubtless furnished
the supply to the lungs in the two cases mentioned in which the
duct was closed and no obvious source of supply was detected,
though in one of the cases it may be doubted whether the orifice of
the pulmonary artery was completely impervious.

It may safely be concluded that when the ductus arteriosus is
pervious in cases of ocelusion of the pulmonary artery, that passage
will furnish the supply of blood to the lungs, and it is probahly
only when the duct is prematurely obliterated, or when, from being
unusually small or otherwise constricted, it is incapable of trans-
mitting the supply or of furnishing it in adequate amount, that
other collateral channels are provided. Such supplementary branches
doubtless are furnished by the bronchial arteries, which are =aid to
anastomose with the branches of the pulmonary arteries.

The size of the duct is reported in twenty-four of the cases referred
toin theappendix. In eightit is said to have been large, in ten of ordi-
nary size, in one as large as a goose-quill, in three as a crow-quill, in one
very small, and in one very small and unusually short. In one case
it was large towards the aortie but small at the pulmonic end. Its
gituation also varied in some degree; in one case it is said to have
arisen from the acrta at its ascending portion, in others to have
been connected with the under surface of the arch, and in yet others
to have arisen opposite the left subelavian artery.

4. Condition of the heart, §e.—The hearts which are the seats of
this kind of anomaly ordinarily present other irregularities besides
those which have been referred to. They are generally observed to be
unusually wide, so that they measure more from side to side than
from above downwards, thus presenting a resemblance to the form of
the heart in the chelonian reptiles. They are ordinarily also larger
and heavier than the average of hearts at the same age. The aorta
is generally placed further to the right than natural ; is of unusually
large size at its ascending portion, and continues so to beyond the
point at which the ductus arteriosus is given off; and from the
absence of the pulmonary artery or its small size, the whole of the
commencement of the vessel is exposed in the pericardium. When
the septum of the ventricles is entire the course of the blood is
from the right auricle through the foramen ovale into the left
auricle, thence into the left ventricle, where it receives the portion
of blood returned from the lungs, and so into the aorta. The right
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ventricle, therefore, being left out of the channel of the circulation,
becomes remarkably small or is almost obliterated, and its walls are
loose and weak ; while the left ventricle, which maintains both the
systemic and pulmonic circulation, is large and powerful. When, on
the other hand, the septum of the ventricles is imperfect and the
aorta is in direct connection with the right ventricle, the double
eirculation is chiefly maintained by that cavity, and it becomes
large, at Jeast in the sinus, and its walls thick and firm; while the
left ventricle is comparatively small and weak. When the aorta
arises above the defect in the septum and communicates equally with
both eavities, both ventricles are large and powerful.

From the reports it will be seen that the hearts are also oceasionally
found to present defects not necessarily connected with the condition
of the pulmonary artery. Thus, in one ease the organ was situated
on the right side of the chest. In two cases the right ventricle was
partially divided between its sinus and the infundibular portion ; or,
in other words, the tendency to ocelusion, which had become entire
at the pulmonary orifice, was also shown by the formation of a kind
of septum between the two portions of which the eavity originally
consists, and which are respectively the analogues of the right aortic
and of the pulmonic ventricle in the turtle. In several eases the
vessels given off at the arch were irregular; and in some instances
the pulmonary veins ; thus there were in different cases one, two,
three, four, and five pulmonary veins. In one case there were two
descending cave. In most eases in which life was not much pro-
longed the thymus was of unusually large size; and the head is
reported to have been irregularly developed in some cases; one
patient had hernia of the liver, and another spina bifida.

5. Symptoms ; viability ; cause of death.—The symptoms which are
recorded to have been observed in cases of this deseription of mal-
formation are those which are most characteristic of congenital
cardiac anomalies. Cyanosis waz observed to a marked degree in
twenty out of the twenty-eight eases in which there are histories
of the symptoms during life. In three others there was lividity, but
not to a marked degree, and generally only noticed when the children
were excited by erying or when they were suffering from the suffo-
cative attacks. In fwo cases the patients are reported not to have
been cyanotic, but to bave had a peculiar dusky or ash-grey colour ;
one was alternately pale and livid; one was decidedly pale; and
two are stated not to have presented any appearances of cyanosis.
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The suflfocative attacks were as frequently present as the eyanosis, and
they are stated to have been generally brought on by the slightest
excitement or exertion. At other times there was generally more or
less dyspneea, tumultuous action of the heart or palpitation, jugular
pulsation, &e. In some cases there was cough and expectoration,
and ocecasionally blood was brought up. The children also were
generally chilly and very susceptible to cold. Their fingers and toes
were clubbed, and they were oceasionally edematous about the face
or other parts of the body, and liable to unhealthy inflammation
of the integuments, with tendency to sloughing and ulceration.
The digestive organs were very generally disordered, the patients
suffering from sickness and vomiting, diarrhea, and occasionally the
passage of blood by stool; in one case there was jaundice. The
nutrition was also impaired, so that the children which survived
for longer periods after birth were usually greatly emaciated.
Generally speaking, symptoms characteristic of some defeet in the
conformation of the heart were observed at or shortly after the birth
of the ehild. This is stated to have been the case in sixteen
out of twenty-three cases in which the histories are complete
on this point ; while in the other seven the children are reported to
have appeared healthy when born, and the indications of defect did
not present themselves till some short time after, in one ecase
not till a month had elapsed. The stethoscopic signs were not
generally accurately recorded in these eases, and this can scarcely
be a matter of surprise to any one who knows the difficulty of
examining such patients, who are so often fretful and apt to ery, and
in whom the action of the heart and the breathing are so easily
hurried. In the cases in which the physical signs are noted they
consisted of bellows murmurs, heard at the base of the heart with the
systole and transmitted over the upper part of the chest, such mur-
murs being doubtless due to the currents of blood thrown from the two
ventricles meeting in the aorta. The physical signs alone could, how-
ever, scarcely afford the means of diagnosing the precisze nature of the
malformation ; but the great intensity of the eyanosis, the frequency
of the suffocative attacks and the urgent dyspnora, and the cireum-
stance that the symptoms were observed at or very shortly after the
time of birth, would render it probable that the case was one of the
more aggravated forms of cardiac anomaly, in which the transmission
of the blood to the Jungs was seriously interfered with, and not simply a
case of stenosis or contraction of the orifice of the pulmonary artery.

— ——
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The duration of life in the subjects of this form of cardiac defect
varies with the nature of the ease; and, curiously enough, it would
appear that when the defeet oceurs at the earlier periods of feetal life,
before the septum of the ventricles is completed, there is greater pro-
bability of the patient surviving than when the orifice of the pul-
monary artery becomes obstructed at a more advanced stage of
uterine life, after the separation of the ventricles has been effected.
Thus, it appears that in the latter class of cases, eight in number, life
was prolonged in six for periods varying from a few days to six weeks,
and in two only did the patients survive nine months and two years,
the last being, indeed, a case in which there was some communieation
between the right ventriele and the aorta, the nature of which is not
elear. On the other hand, in twenty-five cases in which the septum
was deficient, fourteen survived for periods exceeding six months, and
four of them for nine years, nine or ten years, ten, and thirteen years.?
The difference in the viability of the patients is apparently due to
the greater facility afforded for the cireulation of the bloed when the
ventricular septem is imperfeet, than when the bleod has to flow
through the foramen ovale into the left auricle, and so into the left
ventricle. It is remarkable that in two of the cases in whieh the
patients survived for the longest periods the means afiorded for the
transmission of the blood to the lungs were apparently very insuffi-
eient, Thus, in one of these the duct was closed, and the blood is
supposed to have reached the pulmonary arteries by a branch from
the left subclavian artery.? In another the duct was open, but one
of the pulmonary arteries was entirely obstructed by coagnlum, and
there were compensatory branches from the aorta® In a third case
no channel was detected by which the blood ecould be transmitted,
but it may be doubted, from the description, whether the pulmonary
artery was not capable of giving passage to some blood.* In the
fourth case, that described in this paper, in whieh the patient sur-
vived for the longest period, thirteen years, the pulmonary supply
was probably furnished in the usual way, threugh the ductus
arteriosus. In the sixty-first volume of the °Medieal and Physical
Journal *® a case is described by Dr. Ramsbotham, in which the
patient lived to the age of sixteen, and the pulmonary orifice is said
to have been obliterated. 1 have, however, ascertained, by exami-
nation of the specimen, which is contained in the Museum of the

¥ Shearman, Chambers, Babington, and other cases in paper.
2 Chambers. * Babington. 4 Shesarman. * Page 548.
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London Hospital, that there is a small pulmonary artery which
arises from the right ventricle, and must have transmitted some blood
to the lungs, though the supply thus furnished was complemented
by branches from the aorta.

The immediate canse of death was in by far the largest propor-
tion of cases, the direct result of the obstruection to the cireulation
of the blood and its imperfect aération—the suffocative and con-
vulsive attacks. In other cases the patients died of pulmonary
congestion and inflammation, bronchitis, pneumonia, &e. In two
cases, both patients dying at relatively advanced ages, there were old
adhesions of the pericardium. In one case, which also proved fatal
at a late period, miliary fubercles were found in the lungs ; and another
patient died of sloughing of the integuments.

The cases of atresia of the pulmonary orifice or artery are analogous
to another class of congenital defects, in which there is no trace of
the pulmonary artery, and the supply of blood to the lungs is furnished
from a common trunk. These cases may, however, be divided into
iwo groups, which differ considerably as regards the degree of defect.

In one series there is a single vessel arizing from a ventricular
cavity, which is usually imperfectly divided and in connection with
more or less completely separated auricles. The vessel gives off
the coronary arteries in their usual situations, and at the arch the
ordinary branches arise, and the pulmonary arteries are either given
off by a common trunk or arise separately. In the second group there
is one vessel arising from a single ventricle and that in connection
with a single auricle. The common vessel gives origin to no vessels,
but divides some distance beyond its commenecement into two trunks,
one of which furnishes the pulmonary arteries, the other the systemie
vessels ; and at about the point of bifurcation, or from one of the
secondary branches, the coronary arteries are given off.

The former group is more closely allied to the cases of atresia of
the pulmonary artery ; and is indeed, I conceive, only an aggravated
form of that defect, in which the pulmonary artery has become abor-
tive at so early a period of development as wholly to disappear.
If so, the single vessel represents the aorta, and the branch or
branches given off from that vessel and supplied to the lungs are
the remains of the ductus arteriosus and the pulmonary arteries.
The second group constitutes a much more aggravated form of
defeet, in which the single character of the heart is retained, and the
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vessel represents the primitive arterial trunk or bulbus arteriosus,
which has not undergone division, The cases of Standert and
('ombe,' Bigger,® Beckhaus,3 Carson,* Crisp, Hervieux," Buchanan,?
and Green,® afford instances of the former class of cases. Those of
Wilson,” Farre,” Forster,!! Clarke and Owen,* Vernon,!3, and
Heath and Power,!* of the latter.

! ¢ Phil. Trans.,” 1805 ; and ¢ Path. Trans.,” vol. i, p. 48.
? Quoted in * Ed. Med. and Surg. Journal,” vol. lv, 1841, p. 251.
3 Friedberg, p. 86.

1 ¢ Ed. Med. and Surg. Journal,’ Ixii, 1844, p. 134.

# ¢ Path. Trans.,” vol. i, p. 50.

& ¢ Union Médicale,” 1861, t. x, p. 421,

7 ¢ Path. Trans,” xv, p. 89.

% Ibid., xix, 188.

3 < Phil. Trans.,” 1798,

10 ¢ Malformations,” p. 2.

il < Path. Trams.,” vol. i, p. 48.

12 4 Lancet,” vol. 11, p. 664, 1848,

12 ¢ Med.-Chir. Trans.,” xxxix, 185G, p. 300.

1« Pagh. Trans.,” xvi, p. 62,
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Malformation of the heart ; contraction or stenosis of the pulmonary
orifice ; aorta arising from both ventricles.

This case of malformation occurred in the practice of Mr. Geo.
Gaskoin, who furnished the following report of the patient during
life :—

“He was a boy of 8; years of age, and had presented the usual
symptoms of morbus ceerulens in an aggravated degree from birth.
He was very tall and straight-limbed, with small museular develop-
ment. His head was large, with a high forehead, and his fingers and
toes were much clubbed. His respiration was so easily hurried that
it was with difficulty he could mount one flight of stairs, and even
riding in a perambulator made him ill for a few days. His temper
was capricious. His appetite was uncertain; he took meat and
bread and yelk of egg, but no vegetables. He would live on a single
article of pastry for a fortnight at a time, refusing all other food.
He seemed to have a peculiar bodily tenderness or hypermsthesia,
so that he was usually in dread of any one touching him or pressing
upon his imbs. He loved the sun, but seemed to have got his death
by the hot weather in June and July last, during which time he had
several alarming fits of dyspncea, in one of which he died—the effect
being probably increased by a rather large dinner which he had
eaten. He had had severe attacks of measles and smallpox, and
recovered favorably from them.”

The heart weighed 5} oz. avoir. It was of an unusual form, being
very broad. The right ventricle constituted the largest portion of the
front of the organ, and the aorta was of large size and the pulmonary
artery very small. On opening the heart the cavity of the right
ventricle was found very large, and its walls thick and firm. It
congisted almost wholly of the sinus, the infundibular portion being
very small. The orifice of the pulmonary artery was so constricted
as only to admit the passage of a erow-quill. There were no pul-
monary valves, but in their place there was an annular constriction
found by a thick membrane, apparently ecomposed of endocardium
and muscular structure. On one side of this there was an opening
which passed down from the artery towards the ventricle, and was
there closed, which may have been the remains of one of the sinuses.
The septum of the ventricles was incomplete over a large space, o
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that the aorta communicated with both ventricles. The left ventriele
was relatively to the right small and its walls flaceid. The aortie
valves were much diseased, being thickened and opaque and
especially at their free edges. The ascending portion of the aorta
was unusually wide. The pulmonary artery was very much smaller
than the aorta, and its coats were thin. It was very short, and
divided into the usual branches almost immediately after its origin,
There was no appearance of the ductus arteriosusin connection with
the pulmonary artery, and the aorta was cut off too short for the
opposite end of the vessel, or the ligament, if present to be seen.
The right auricle was large, the foramen ovale closed, and the left
auricle natural.

The dimensions of the heart were as follows:—

Girth of the right ventricle externally,49 French lines=110"25 mm.
=434 English inches; of the left, 31 French lines=69-75 mm.=
2'74 English inches.

The walls of the right ventricle averaged 4 French lines in width
=9 mm.="35 English inches ; of the left, 5 French lines=11-25 mm.
=44 English inches.

The right auriculo-ventricular aperture had a circumference of 42
French lines =945 mm.=3872 English inches ; of the left, 30 French
lines=67"5 mm.=2'66 English inches.

The pulmonie, 5 or 6 French lines=1125 to 13'5 mm., and 444 to
53 English inches.

The communication between the sinus of the right ventricle and
the aorta admitted a ball measuring 83 French lines in circumference,
= 7425 mm., and 293 English inches. That between the left
ventricle and the aorta 30 French lines=67'5 mm., and 2:68 English
inches.
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