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By Mavoe E. Aseorr, M.D., ¢ Fel
md Josern Kavesmasy, MDD, dssistant-Curator of Pathologival
1/ Wil 1 wsity. Montreal

(Prates XXXL-XXXIV)

£ 1 (Plates XXXL-XXXIIL Figs. 1, 2, and 3)—The unigue

pecimen which forms the ( proper of this “paper w presented
the Pathological Museum MGill University by Do F. WL (
Mohr of Ottawa, by whose kind permission the case is reported The
Howing brief elinical notes have been reecived through the courtesy

Dr, Cousing, under whose observation the patient was during life

A. B., a woman, wt. 64, warried, had ked very hard as a char na
tly all her life.  Until six years hefore th she had perfect h b
e that time she had notieed that at times she was 1 well usual, and
W oceasionally her lips and finger-tips became bl She w wmitted to
ital on 10th July 1908, in | uy us state, suflering from
xtreme nova, the lips and fin leeply eyanosed, the face only
y e , pul impereeptible at  the wrist, the lower extremitic
mely @dematons, the alul 1 distended with fluid, the heart dulne
reed both to left and rvight,  Death oceurred a few hours after admission,
fore a physical examination of the chest had I made,  No data of

terest other than the eardiac anomalies were noted

DESCRIPTION OF SPECIMEN

d posterior part of the nler

SUMMARY.— Latrge defect of the upper ¢ ]
ntly due to defective de u/,,/,,

weulay ,/,/ e ahove the foramen ¢
nl of the secondary anricolar septvm Absence of the Eustachian valee
d of annulus ovalis,  Dilatation of the tricuspid ovifice and thickening
! incompetency of the tricuspid valves, Chronie selerosing endocarditis
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with enlavge e winrg, distortion iew i and ealeification of
the pulmonary vale Wi g of the pulmonary ovifice and warked
of the pul wy artery. Greal hypertvophy and dilatation of

of the aorta and of avrlic

f unusually large size and of peeulian

1 ali v to the right chambers,

Iit ntriele, and the right auricle rise

I 1 1ar I wendi ol “VH

ry arter ft appendix being

f iner L The eat vessel

1tl noof the d ricriosu

h heen cut awa se to the

! s f the ) nary ven a

v defeets in ] ituation, can un
ded

nt large ovoid defeet obliquely placed

35 ¢ in weter, which is bounded

tor
ch are here smoothly

the anricles, whi
ervior, anterior and  lower

1 i un, the free margin
1 bel wmd sharply eurved,
partiti 2 a high, which
interven eptum, with which it

MsC I thron ity except
f th where it S very

tl h =urmounted by faleiform
rds the left than the right, which
I 1l i which presents on
the side of the left auricle a slitlike blind pocket, appavently the elosed

foramen oval On il f right auriele the muscular structure of
the septim I forward a hea dividing the coronary sinus from the
1 ’ r, no tra L ralis, of which
il ter nor ‘ whian
h efective s further to

1 right and wiricle,

0 is 1 | el ) e trophied with
hieay L l an a mnge  siz It
T eil the or of these idently the superior vena cava,
o roof of the ] to the defeet, but is separated from
this by a thiel lust ol tends upwards to the vault of the
wiriele from the rior portic [ the defective septum ; the lumen of the

uperior cava appears to lok, not towards the defeet, but voward and for
normal heart ; the larger venous
in the posterior wall of the right
e right of the superior eava. The
lies 3 cms. below the orifice of the
latter by the thick muscular ridge
fective aurieular septum, which
the anterior cornu of the
ind the Eustachian valve on the other; but
‘ it I'he coronary sinus is guarded by an
imperfect valve abnormally placed, and, close to its mouth, receives two
dilated veins from the anterior surface of the right ventvicle.  No pulmonary
veins enter the right anriele

ward into the cavity of the auricle,
opening, that the inferior vena

wiricle a little hele imd 4 em

coronary sinus, whiel
inferior eava; it is separated fi
mentioned aliy
ridge in the normal heart i ntim
wnulus ovalis on the one h
heve both of these struct

, which runs to it fror
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The right ventricle is dilated and greatly hypertrophied (Plate XXXI. Fi
2), presenting a remarkable compensatory development of its wusculature, so
that its trabecule with the greatly enlarged moderator band and the papillary
museles of the tricuspid together form a heavy bridge-like structure, which
1= to divide off the conus from the sinus of the ventricle, making the
former appear almost like a third chamber communicating with the sinus by a
rounded orifice formed by the arching muscle-bundles,  The trabecule are
slightly flattened, as from pathological dilatation.  The conus is of enormous

ze, and is somewhat alteved in shepe with a very short postervior wall (145 em. ).
The tricuspid ovitice is dilated, 13 ems. in circumference, the valves are
thickened, and the infundibular cusp heavily developed.

The pulmonary orifice is wide, the pulmonary eusps are wmuch enlacged,
thickened, and stiffened, and the two anterior are the seat of extensive coral-lil
calrareous excrescences, the result of a deposit of lime salts in the fibrosed valve
tissue (Plate XXXII, Fig. 2). The pulmonary artery is much dilated, 9 ems.
in circumference, and is thick-walled, but presents no signs of atheroma.

The left anricle is Il, about a quarter the size the right. One
pulmonary vein enters th if posteriorly close to the defective septum ; but,
owing to the fact that the auricle had been laid open rather irregularly before
the specimen was secn, no other opening into its walls could be detects nd
s all the vessels had been cut ofl ¢ to their entrances the course of the
other pulmonary veins could not be traced (Fig. 3).

The left ventricle is smaller than the right, The ¢
i the columne carnes

docardinm is fibrosed,
wre small and atrophie, contrasting markedly with those
f the right ventricle. The papillary museles are plump, not flattened.  The
mitral oritice is 8 ems, in circumference and the valves appear normal. The
wrtie valves are normal and competent, but the orifice is small and the aortie

vestibule of the ventricle is narvow, The aorta itselr is very sme
)

measurityg
D ems, in circumference ; it presents some patches of atheroma about the
inuses of Valsalva (Plate XXXIII. Fig. 3).

Defects of the interauricular septum, other than a simple patency
of the foramen ovale, are not common, and when they do oceur they
we usually at the lower part just above the interventricular septum,
so that both auricles communicate with each other and with the
auriculo-ventricular ostia by an ovoid opening placed lelow the fossa
ovalis (persistent ostivm primum).

This form of defect is that shown in the following case, which is
here reported and figured (Plate XXXIV. Fig. 4) for the sake of com-
parison.

CASE 2. —Difect of the lower part of the interauricular septum of

the heart (persistent ostivm /u'/mum\. JIu[/'urmuhun of /,-,,-u\/./,/ and
vitral valves, with cleavage of the anterior mitral seyment.  Hyper-
hy and dilatation of both auvicles, especially of the vight.  Hyper-

trophy and dilatation of the conus arteriosus of the vight ventriel
and dilatation of the pulmonary avtery.  Presented to the Pathological
Wuseum of MGl Universily by Professor J. G. Adami.

From a strong well-developed man, w®t. 35, who died of perforative
ippendicitis  the day after admission to the Royal Vietoria Hospital.
Some irregularity of the heart’s action was noted, and roughening of the first
sound at the apex, but no cyanosis.

The specimen is an adult heart with a broad base. The foramen ovale is
completely closed, but the lower part of the interauricular septum is wanting,
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rescentic aperture through which two fingers can be passed with ease,
isting. This opening is bounded above by the thin concave edge of the
valvula foraminis ovalis ; below, it impinges directly on the interventricular
septum, its lower border being formed on the side of the left ventricle by
projecting cushions sent upward from the base of the two halves into which
the anterior mitral segment is divided. The right auricle is much enlarged,
the fossa ovalis is increased in size and presents irregular thickening, but is
nowhere perforated ; the annulus ovalis is absent below opposite to the defect,
and does not curve forward to meet the Eustachian valve. The sinus of the
right ventricle is of about normal size, but its conus arteriosus is much en
and has very thick walls; it is quite eut off from the sinus by the thicken
and very strong infundibular cusp of the tricuspid valve, which stretches
obliquely across it I'he anterior chorde of this cusp arise from the greatly
hypertrophied anterior papillary musele, while its posterior ones run horizont-
ally back to a heavy band of musele, which passes from the posterior (septal)
wall of the ventricle to the lower margin of the defect in the interauricular
septum, a gap 15 mm. long existing at this point between the septal and
infundibular tricuspid cusps.

The antevior segment of the mitral valve is thickened and selerotie, and is
divided into two halves by a cleavage along its middle ; each half runs upward
in an oblique direction from its papillary muscle to the lower margin of the
defect, where the anterior half overlaps the posterior, a triangular interval
existing between them helow and giving the appearance at first sight of an
additional cusp. 77
the majority of cases of defect of the lower part of the interauricular septum

is deformity of the anterior mitral seqment is present in

(persistent ostium primum), and was seen in five of Rolitansky's siz cases,

The left auricle is dilated and hypertrophied ; the left ventricle is of about
normal size,

[he pulmonary artery is about one-third larger than the aorta,

DIscUssIoN,

Defects at the vpper part of the septum, above the fossa ovalis, as
in the specimen which forms the subject of this paper, are exceedingly

rare. Rokitansky, it is true, deseribes nine c¢
secundum in his great work on defects of the Cardiac Septa (1875,
but only six others are to be found in the literature after an extended
search. These are by Wagstaffe (1868 %) (two cases), Chiari (1880 3),
Hepburn (1887 %), Greenfield (1890 °), Ingalls (1907 ), and Ellis
(1906 7).  Our specimen is unigue among those recorded in (a) the
age of the patient, which is the highest attained, and (b) the associ-
ation of a primary chronic pulmonary endocarditis from overwork with

s of persistent ostium

extreme calcareous change.

The following analysis of the recorded cases of defect at the upper
part of the interauricular septum is of interest in considering both the
pathogenesis and the clinical significance of the abnormalities in the

present case,

Wagstefie.

Case 1.—A child, ®t. 6. In good health until the onset of scarlet fever
ten weeks before death, A civeular opening, 6 lines in diameter, seen best on
the side of the right auricle, lay in the upper part of the septum atriornm
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above the foramen ovale, which was valvular, Right carotid and subelavian
¢ from the arch.

I

Case 2.—Female, ®t. 52, dying of acute pericarditis, heart sounds indistinet
from pericardial effusion. Large opening in the upper part of the auricular
eptum directly below entrance of superior vena cava, 1 in, across, lining
membrane of auricles smoothly continuous with each other over the edge
of this, Foramen ovale closed. Aortic and mitral stenosis, Dilatation of
pulmonary and trieuspid orifices Great enlargement of right chambers,
especially of auricle, Ductus arteriosus closed.

Rokitansky.
Case 7.—Male,

.19.  (Fdema of extremities and eyanosis in last 14 days
f life. Pleurisy with effusion, Ovoid defeet in upper and back part of
wiricular septum 32 by 39 mm. in diameter, bounded below and anteriorly
y the rudimentary auricular septum, 21 mm. high, which is thick and muscular
in front, but behind is thin and faleiform, and contains here a patent fornmen
vale.  Orifice of inferior cava looks into both auricles, right pulmonary reins

open into right awricle, pulmonary artery much dilated, hypoplasia of the aorta,
Enlargement of heart, especially of right chambers and conus. Passive con
tion of orgar
Case 8.—Female, @t. 50. Auricular septum absent except for a ridge
13 mm. high above the septum ventriculorum, from which a fleshy bundle
passes upward to the roof of the auricles dividing the orifice of the superior
va from the pulmonary veins, Dilatation of pulmonary artery. Enlarge
ment of heart, especially of right chambers, Thrombosis of pulmonary artery.
Pericarditis,
Case 9.—Female, wt, 20, In place of the upper part of the auricular septum
is a large hole bounded by a muscular ridge which is prominent below, becomes
iller above and anteriorly, and is almost imperceptible behind.  Pulmonary
lilatation. En'argement of right heart. Adherent and ecalcified pericardium.,

Case 10.—Male, ®t, 50. (Edema of extremities and some eyanosis of
bdy. Large defect 40 mm. wide bounded by a fleshy frame which is pro-
nent below (21 am. high) anteriorly and above, but is almost obliterated
behind, and has a membranous lower free border.  Pulmonary dilatation.
Ostium of vena eava inferior looking into both auricles, marked enlargement of
hit heart, thickening of auriculo-ventricular cusps.

Casg 11.—Female 23, dying from pulmonary tul ilosis,  Defect of
wienlar septum at upper and back part 33 mm. in diameter, bounded helow

md anteriorly by a fleshy ridge which has a membranon ¢ border.
Pulinonary artery dilated. Orifice of inferior cava looks int th auricles,
Enlargement of right heart.
Case 12.—Male, mt. 44. Defect of auricular sept ) mm. wide,
bounded by a fleshy framework which is 12 mm. high whove, and in
mt, and is very low posteriorly, and has a memb ree. border that
Is a Yimb to surround the orvifice of the inferior wa, so that this

Is directly into the lert auri Pulmonary dilatation. Enlargement of
«ht heart,

Case 13.—Male, @t. 35, Accidental death. Defect of auricular septum

mm. in diameter, bounded by a muscular ridge that is very prominent

v, becomes shallower above and anteriorly, and is obliterated behind. The

¢ part of this ridge becomes very thin and membranous, and runs backward

to divide the orifice of the inferior vena cava from the coronary sinus (Eusta

chian valve), causing the former to look dirveetly into the left auricle through

edefect, A delicate membranous cord runs across the defect, arising at the

border of the ostium of the inferior vena cava, and is inserted anteriorly

3L, or raTI.—VOL. NIV,
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into the 1 ar bstar f the defect eptum on the side
auricle ta narrow, pulmonary a y

heart.

Case 14.—New born child.  Defect of auricular septum 15 by 17 m

bounded hele nd behind by a fleshy partition a + a very delicate
floating network which is inserted on the side o le but passes to

the outer border of the orifice of the inferior vena cava and becomes continuous
i vk in front of the ostium vene coronavie (Thebesian

vith a similar t k
valve). Conyenital pulmonary stenosis, enlargement of right heart, patent
duet ke

Case 15.—Male, wt. 21 f auricular 20 mm. in diameter,
bounded on its lower and ant« pe by a fle id 8 wm, high, and

a membrane

trave ide of the left auricle hy delicate ind
perforated form of a cr whicl ts i eft auricle, tnto which
the orities { r cava partl l Dilatation of pulmonary artery.
Hypoplasia wria.  Enlarg right heart
Case 16 | I aun (
hounded by high below, 171
inter Jstium of nf v
Nl int r Iro t
lefeetive s f the I
1 ul il t le, forming
h aced diapl | tensive f ed, wi tretched
\ I rif 1 / Pulmonary
lilat I f he f the right
1
Chia
n 151 I
¢ on (] ] { {
' le t al 0 Enla t
{ heart, ¢ ially of 1 en
Hey
Ad i\ I 1 { I oy
) t lose 1 1 tlmonary
ins ar L mpty
into the left close ept 0 f f m
wwriorum ( \ d X AT the f
) X Lthire 1 the
| 1 1 it 1 h =
Al 1 1 1 wurl y 1 1
'l the t t v Fora /
Orenifiald

le nw 1
under rest
which wa \ 1
f the heart on the fir 5
light presystol hr tl pe

I cartilage (heard later also at the th
ypex, where also thert f01E Tilowing: sosati
axilla, and the second soun loud and elear, son
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half in 1
wirt n
.

thtly enlarged, chicfly on
vight side.  Two upper vight } wry veing ¢ ] rior vena cava
Valvula Eustachia well

septum is deficient, so

erOr vena cava

15t where this
below by the h, dec

wth, deeply

o A 50 e <t

ot lelow the entranve of

l it v extremity ean be traced on
vena cava as far a point opposite the
f di g the cava into
hich tl the left au the larger.  The defect

v f he 1 le

) 1 \t \ mer I f 1 \
1 behind t ts the ¢l nen oval
| perusal of the a ‘ it will cen rtain
n 1t monly ( w ] he upper part «
1 T ptum, and 1 | | ha n argued
ifferent authorities to be primary to the septal defect I'hus in
veral instanc (Chiari, Hepburn, R nsky's C 7, Ingal ind
Greentield’s) the right pulmonary veins were displaced, and
ed either into the superior vena cava or into the right auricle
l l of the additional blood from th ource in the richt
le Chiari to be the cause of the septal defect,
In the « Ingalls and Hepburn, in which not only were
ht 'y displaced, I iperior  cava 1 el
he « in the septum looking into both auricles, the defect
idered to be due to a development too far to the right of t
tum primu y that it came to be directly under the opening of
perior vena ea planation nnot apply in the preser
I 1 whi n L ly ente the right
le, and 1 the defect and from the pulmonary
entering 1 y a steep musc r cu n derived
1 the defective septum ('] XXXL ¥ 1); here also no pul
2 nary veins enter the right auricle, thongh whether any of these
1 els enter the superior vena cava it is impossible to say, as this has
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been cut off short, and the roof of the left auricle mutilated so that
the position and number of the veins entering this chamber cannot
be determined.

The explanation given by Rokitansky and cited below seems to
apply best in the present case. Indeed, it seems possible that this
specimen, with his Cases 8 to 16, and with that of Greenfield, falls
pathogenetically into one category ; while his Case 7 and those of
Ingalls, Hepburn, and Chiari, in all of which there is a displacement
of the right pulmonary veins, lie in another The auricular septum
is known to develop in two parallel planes (Born, His), which grow
downward from the roof of the common auviele at a very early stage.
Of these two, that developing first, the septem primwm, lies on the
left side; as it grows downward an opening remains for some time
at its lower border above the interventricular septum.  This is known
as the ostimm primum, and the persistence of this orifice is seen in
Case 2 (Plate XXXIV. Fig. 4).  Gradually, as the primary septum

grows downward, this ostivmn primuwmn cloges in, and a second opening

appears above, in the upper part of the primary septum.  This is the

ostinm sec

on it assumes a valvular appearance by the growth down-

ward of the septum secundwm, which begins on the voof of the auricle
to the right of the primary septum and archies downward to form the

annulus oralis of post-natal life,  Rokitansky considers a defect in

the upper part of the auricular septum to be, in me

sistence of the ostivm wum due to a non-development of the

t cases, 0 per-

secondary septum.  In other cases he thinks it may be an anomalous

opening above the foramen ovale due to non-closure of some of the

nestrations present in the primary septum at a still earlier stage of
development, e also draws attention to the fact that nearly all the
cases of this defect are associated with a hypoplasia of the aorta and

dilatation of the pulmonary artery, and suguests that this is congenital

and the narrowing of the aorta is the primary condition, the inereased
tension in the left auricle setting in direetly after birth and eausing
widening of a small congenital slit at the upper margin of the auricula
septum,

In our case the absence of an annulus ovalis or Eustachian valve
argues for a true developmental absence of the secondary septum ;
the hypoplasia of the aorta is a prominent feature: while the presence
of the primary chronic pulmonary endocarditis with caleification,
together with the extreme hypertrophy of the right ventricle, indicates
an inercased amount of blood in the right chambers to be ex-
pelled into the pulmonary circulation, leading in its turn to raised
peripheral pressure there, and to consequent overwork of the pulmonary
valves. The sources of this excess of fluid in the right chambers are,
blood entering from the left auricle through the defect, blood regur-
gitating throngh the insufficient pulmonary valves, and possibly also
blood entering the right auricle from displaced pulmonary veins

——
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opening into the superior vena cava. The peculiar development of

ight ventricle st
to resist an influx of blood through the defect.

the trabeculie in the sinus of the

s an attempt

CLINICAL ASPECTS,

Defects in the upper part of the septum seem to have little
clinical significance, and usually present no evidence of their presence
olic murmur heard

during life.  In Greenfield’s case alone was a pres

aver the fourth left interspace, a sign usually considered characteristic
of an auricular septal defect, observed.  The fact that the patients
also in that of

were practically all adults, and that in our case, as

Greenfield, a long life of unusual strain was undergone without any
evidences of ill-health or e¢yanosis until shortly before death, indicates
that under ordinary ecircumstances there can have been but little
interference with the conditions of the normal cireulation; that is,
there was either little or no admixture of currents through the defect,
or else (and this is supported by Rokitansky’s view) a current passed

only from left to right through the defect, arterial thus mixing with

venous blood.  In the following four cases only did a terminal
cyanosis develop: In our patient, in whom the cyanosis was inter-

wmittent during the last six years of life, finally becoming intense ; in
that of Greenfield, in whom it was noticed in the last eighteen months
during three successive attacks of failing compensation ; in Rokitansky’s

Case 7, cyanotic only in the last fourteen days, and in Rokitansky's

Case 10, in whom *“some cyvanosis” is mentioned. In none of the
other cases was cvanosis observed.  These facts argue that with
the development of an embarrassed pulmonary cireulation from the
increased amount of fluid in the right heart and its consequent over-
work, the pressure in the right auricle was increased and the current

throngh the defect reversed, venous blood being carrvied through it to

the left auricle and thence to the systemic cirenlation.  These features
place this case (and the three above mentioned) with the eyanos
tardive of the French authors (1889 ).

From the evidence of many recorded cases it is definitely seen
that the system can accommodate itself to a certain amount of
unacrated blood entering direetly into the arterial stream from some
abmormal source.  As soon, however, as this admixture has passed a
certain limit, which happens when pulmonary embarrassment super
venes and the admixture of venous blood is increased by the rise of
pressure in the right ventricle and the consequent passage of an

reased quantity of blood from the right into the left auricle
hrough the defect (as seems to have been the case here), malaeration
hecomes extreme, and the symptom-complex of congenital cyanosis
'1!'\4'In|i>',
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CONCLUSIONS,

From an analysis of the literature and the study of Case 1, the
following facts are elicited :
1. Defects at the upper part of the interauricular septum are

among the rarvest of cardiac anomalies.  Anatomically there appear
to be two groups of cases: those associnted with displacement of the
pulmonary veins, and those in which no such anomaly is present.

In mnearly all the cases recorded, hyy wia of the aorta was a

prominent feature.

2. Defects in this situation, even when very large, are usually
latent throughout life, giving rise to no physical ns, and being
unassociated with cyanosis ; in the cases in which cyanosis was present
this was terminal

3. This case especially shows that the existence of a large defect
in the upper part of interauricular septum is mpatible with a
long life of even more than the average stress: nevertheless, the
changes in the right heart and the advanced disease of the pulmonary
vialve were signiticant nereased strain in the pulmonary cirenlation,

h probably led to the final breakdown.,
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